SUPPLEMENTARY WORKBOOK FOR
WORKSHOPS ON PROCEDURES TO DEMONSTRATE
ATTAINMENT OF THE NAAQS FOR OZONE IN 1982 SIP'S

by

PEDCo Environmental, Inc.
505 South Duke Street, Suite 503
Durham, North Carolina 27701

U.S. ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF AIR QUALITY PLANNING AND STANDARDS
RESEARCH TRIANGLE PARK, NORTH CAROLINA 27711

APRIL 1981



CONTENTS

Page

1. Introduction 1

2. Outline and Agenda for Workshop 3

3. Major Topics . 14

Introduction 14

Policy 19

Implications of the NAAQS for ozone ' 63

Conceptual basis for EKMA 68

Monitoring needs - 77

Use of data to generate isopleths 92

Application of isopleth diagrams in EKMA 122

Determining the overall SIP control requirement 139

Efforts to validate EKMA 143

Modeling related issues 158

4.> Commonly Used Terms and Acronyms 159
5. U.S. EPA Policy on 1982 SIP's for Ozone and Carbon Monoxide

and Administrator's SIP Criteria Memo 161

6. Useful References 120



1.0 INTRODUCTION
This workbook is intended to serve as a supplement to worksheps cohcerning:

. 1) the U.S. EPA's policy concerning 1982{State Implementation Plans
{SIPs) for ozone, and

2) (one procedure which may frequently be used to demonstrate that
implemented controls are likely to be sufficient to attain the National Ambient
Air Quality Standard INAAQS) for ozone.

The workshcps take place during April 1981 in three cities. Each workshop is
three days in length. The first day js spent discussing key policy-related

issues including timing requirements, Federal versus State/local roles, stationary
source consideration, inspection/maintenance policy and its rationale and addi-
tional transportation control measures. At the end of the first day, parti-
cipants should have a working knowledge of the policy and U.S. EPA personnel
should gain insight into points which need further clarification.

The second and third days of the workshop are used to describe application
of city-specific EKMA to demonstrate attainment of the ozone NAACS. It is
anticipated that this model will be widely used in the 1982 SIPs. However, many
of the issues which arise with cify-specific EXMA are pertinent even if other
procedures are used to demonstrate attainment. It is intended for participants
to first gain a general sense of what "city-specific EKMA" is and then why it is
viewed by the EPA as an acceptable, expedient approach for use in 1982 SIPs.

The conceptual model underlying EKMA implies several needs for air quality,
metecrological and emissions data. These data needs are next identified. A
detailed discussion of how these required data are applied to generate the ozone
jsopleths used in EKMA follows. Once graphs of ozone isopleths are obtained,
control requirements can be estimated using the EKMA procedure. Determination

of control requirements is described and illustrated by the use of several
examples.

It is of interest to know how well EKMA works. Efforts to evaluate the
performance of city-specific EKMA are next described. Finally, there is likely
to be a number of questions concerning the application of models in the 1982
SIPs. Each workshop concludes with an open discussion of issues raised by
members of the audience.

At the end of each workshop, the audience should have a general under-
standing of the EPA’s policy concerning 1982 ozone SIPs, data needs, how to
generate and apply the ozone jsopleths used in city-specific EKMA, and how well
the model has performed in evaluations conducted to date.

The remainder of this supplementary workbook §s organized in the following
manner. Section 2.0 contains the agenda and overall outline followed in each
workshop. Section 3.0 provides a synopsis of the material covered in each of
the ten major paragraphs enumerated in the workshop outline. Each of the ten
cubsections in Sectiocn 3.0 consists of an identification of the key points and

ideas the speaker wishes to convey, an outline of the speaker's presentation and



the sequence of slides used in the presentaticn. Throughcut each workshep, a
number of acronyms or terms may be used which are not familiar to all members of
the audience. Section 4.0 is a glossary of such terms. Section 5.0 presents
the EPA policy on 1982 SIPs for ozone and carbon monoxide.

Finally, Section 6.0
identifies a number cf references which provide additional information on varicus

requirements in the 1982 SIP submittals and on city-specific EKMA.



2.0 OUTLINE AND AGENDA FOR THE WORKSHOP

I. INTRODUCTICN

A,
B.

Administrative Details
Purposes of Workshop

1. -~ to identify and clarify policy related to attainment demcnstrations
in the 1982 SIPs.

2. - to describe in depth application of the simplest accentable
approach {city-specific EKMA) for demonstrating attainment of the
ozone MAACS 1in 1982 SIPs;

Cutline Contents of Workshop

Definition of Commonly-used terms
- EKMA
- 0ZIpPP
- City-Specific EKMA, or Level III analysis.

or 1882, with emphasis on pertinent
ration requirements

- pertinent excerpts from FR notices

- list of guidance documents and contents.

Briefly outline SIP requirements
regulations or guidance on demen

I1. POLICY FOR SUBMITTAL OF 1982 OZONE IMPLEMENTATION PLANS

A.

B.

General Overview of Policy

- what constitutes reasonable further progress?

- what is the policy con the use of models?

- what degree of flexibility exists with regard to the July 1982
submittal date?

- what is to be done if it is impossible to hold public hearings
within allcted time frame?

- how are these requirements affected by the Clean Air Act review?

- what is the policy with regard to cities which have not requested
extensions and do not meet standards by 19827

- what is the relationship between rural and urban nonattainment areas?

- nonattainment projected for 19877

Stationary Source Commitments

- what size sources must have RACT?

- what CTG's will be available before 1982, and when?

- what should a State do about sources not covered by a CTG?
- what is meant by additional staticnary source controls?

- what are the inventory recuirements for stationary sources?



I11.

1v.

Inspection/Maintenance

- what guidance is available on the implementation of I/M programs?
what type c¢f I/M programs are acceptable?

when must I/M be implemented?

must regulations be submitted on a commitment to implement?

Other Transportation Measures

- what other transportation measures must be included in the
1982 submittal?

- what is considered an unimplementable measure that can be
excluded from the 1982 plan submitted?

Miscellaneous ltems

what is the policy on the size of the modeling area?

!

~how will uncertainty in model predictions be handled?

NATURE OF AIR QUALITY STANDARD AND RESULTING IMPLICATIONS

A.

State the NAAQS. Note the jmplications -- we are interested in
demonstrating that in the post-contrcl state, a daily maximum concen-
tration of ozone is not expected to be greater than 0.12 ppm more than
once per year at any monitoring site.

Note that O3 levels depend on a number of factecrs (e.g., transport,
trajectory, etc.) and that there is not necessarily a linear relation-
ship betwsen VOC controls and psak 03. Hence, the day with the second
highest ozone concentration will not necessarily correspond to the
control requirement needed to demonstrate attainment.

ITlustrate what we are interested in determining with a frequency
distribution diagream of control requirements.

Cescribe procedure recommencded to demonstrate attainment and its

underlying rationale and advantage. Contrast with procedure used
in previous SIPs.

CONCEPTUAL BASIS FOR EXMA

A,
B.

«

Distribution of photochemical pollutants in urban areas.
Factors affecting ambient ozone levels,
Desirable attributes for a model to have in simulating impact of

controls. Discuss the extent to which city-specific EKMA is consis-
tent with these attributes.

what are the air quality and emission data submittal requirements?

what is the policy if the peak impact occurs in another jurisdictio



Physical medel underlying EXMA (CZIPP)

- illustrate column model and its ability to consider such
factors as
- diurnal mixing height variations
- varying sunlight intensity
- varying emissions
- transported pollutants
- reactivity

- Justify assumptions concerning uniform vertical mixing with
data from Philadelphia and St. Louis and use of automotive
exhaust as an indicator of reactivity.

Chemical model in 0OZIPP

- how derijved and calibrated

Summarize advantages/disadvantages of city-specific EKMA
- say what EKMA is appropriate for.

V. MONITORING E"FORTS NEEDED TO SUPPORT THE APPLICATION OF CITY-SPECIFIC

EKMA IN ATTAINMENT DEMONSTRATIONS (1 four)

A.

Purposes -~ to characterize highest 05 concentrations under meteoro-
logical conditions most concucive to high ozone

- to provide input to OZIPP and EKMA to enable adeguate simulation

of the impact of hypothetical changes in VOC and/or NO on
peak ozone levels.

Emission Inventory Needs of the Model

Network design

- refer to November 14, 1879 FR
- ozone =-- purpose downwind max and transport estimates

- NMOC -- dinitial conditions before photochemistry
- NO_ -- same as NMOC

- gi¥e individual siting requirements of O3, NMOC and NOX
sites and the underlying rationale
- wind, temperature, pressure measurements.
Elaboration on Certain Aspects of Monitoring
1. estimating 03 transport -- difficulties, methods for doing so

2. estimating precursor transport



3. measurement of NMOC

- sources of difficulty

- range of accuracy

- reason for using robust indicators

- best instruments and procedures according to EMSL TAD.

Vi. USE OF DATA TO GENERATE OZONE ISOPLETHS WITH QZIPP

A, Make connection with previous section on monitoring -- idea to get
across is "how do we use the data which have been collected."

B. Selection of days to be modaled.

C. Give overview of different inputs affecting the shape of the isopleth
diagram obtained with OZIPP
- dilution
- transport of ozone
- light intensity
- transport of precursors

- "post 8 a.m. emissions”
- reactivity.

D. Light Intensity
- why important
- what data are used

- sensitivity of predictions to parameter (i.e., how much care
is needed in estimating this input).

E. Dilution

- why important

- relationsip to mixing heights

- how mixing heights are estimated using temperature, pressure
and radiosonde data

- description of computer program (how to run and what inputs
are needed)

- illustrate exact format of input required
- sensitivity of predictions to parameter (i.e., how much care
is needed in estimating this input).

F. Transport of Ozone

[

why important
what data are needed
some "typical" levels

sensitivity of predictions to parameter (i.e., how much care.
is needed in estimating this input).



VII.

Transport of Precursors

- why or why not important

- what data are needed -- need to explain why downtown and
upwind data are needed

- distinguish between surface transport and transport aloft

- typical, observed levels

- sensitivity of predictions to parameters (i.e., how much care
is needed in estimating this input).

Post 8 A.M. Emissions

~ why important
- what data are needed (spatial and temporal detail in emission
inventory)
- go through procedure of calculating emission fractions carefully,
illustrating amply with examples
sensitivity of predictions to parameter (i.e., how much care
is needed in estimating this input).

Reactivity

- sensitivity or lack thereof to different aspects of reactivity

- note difficulty in considering changes in reactivity with
propylene/butane mechanism

- recall previocusly described justification for using automotive
exhaust.

Computer Operations with OZIPP

Go through the format for each input card.
ITlustrate with a numerical example.
Describe pertinent procedures using OZIPP.
Describe output

I O D)
s s e s

- with and without offline plotter

what typical running times and costs might a user
expect?

meaning of different outputs (e.g., NOT MAX., etc.),
utility of CALC mode

operations and considerations (e.g., properly-
centered diagrams, program messages)

illustrate output with an example.

USE OF THE OZONE ISOPLETHS IN CITY-SPECIFIC EKMA TQ ESTIMATE CONTROLS

NEEDED 70O REACH 0.12 PPM CONCENTRATIONS OF OZONE

'[\
\s

Make connection with previous discussion on how to generate isopleths --
now that we have isopleth diagrams, how can they be used to estimate

controls needed to reduce ozone to 0.12 ppm on a given day? This is
the EXMA procedure. '



B. First step is to establish a starting pcint on the isopleth diagram.

This is done using prevailing 6-9 a.m. NﬁOC/NQX ratics and day-specific
ozone design vaiues.

- use material in EPA-450/2-77-021b to show how to estimate
NMOC/NGx ratic; illustrate with example.
C. Go through example of how to calculate
1. control requirements
2. Impact of specified control reductions.
D. Note underlying assumptions:

1. both initial concentrations and post 8 a.m. emissions are
reduced proportionally
2. other input, such as transported ozone, remain constant.

E. ITlustrate how EKMA is applied when conditions D1 and D2 are not met

1. - post 8 a.m. emissions change differently than initial
conditions (in what cases might this occur?)
2. - transported pollutants change

3. - elaborate on the most important case -- the case of changing
transport
- how are future transported ozone and/or precursors
estimated
- what is the rationale?
4.  {llustrate zppliication of EKMA with concurrently changing

transport with a numerical example (including computer
input and output).

F. Note that it is possible to consicder more than one concurrent change
simultanecusly.

VIII. USING EKHA TO DEMONSTRATE ATTAINMENT OF THE QZONE NAAQS

A. Make connection with previous discussion -- we now know how EKMA
can be used to show what levels of control are needed to reach 0.12 ppm

03 orn specific days. The final step is to use this information to
demonstrate attainment of the NAAGCS.

B. CGo through two participative examples to insure audience understands
how to demonstrate attainment of the statistical NAAQS for ozone.

IX. RESULTS OF EFFORTS TGO VALIDATE EKMA

A. ve are most interestec in estabiishing that EKMA provides good estimiates
of YCC and/or NOX control requirements

- not necessarily the same thing as successfully predicting 03
concentrations in the base state



- problem: there are no "absolute" right answars against which
mpara model performance.
to coimpare model performanct

B. Procedures
1.

comparison with trends
- rationale, steps and limitations
2. - comparison with scphisticated models' predictions
- rationale, steps and Timitations
comparison with observed data
- rationale, steps and limitations
¢, - evaluation of OZIPP as used in city-specific EXMA as
an indicator of a city's ozone-forming potential
- ratiopale, steps and limitations.

o
]

C. Extent of Comparisons

D. Results

1. with trends
2. with observed data
3. with other mocels -- elaborate on this
Note additioral advantages ¢f considering seyeral days.
4. use of OZIPP as an indicator of a city's ozene forming
potential. :

E. Ongoing work

%. MODELING RELATED TSSUES

This will consist of a fairly informal discussion between the speakers
and the audijence. Possible topics which could arise are:

size of modeling region ,

relationship to political boundaries

decree of uncertainty in modeling

use of different chemical mechanism or other deviatiens from the
"standard approach"

¢ use of default values

° eliminating certain days from consideration.

a o 0o o

The content of the discussion will depend on the interests expressed by
members of the audience.



WORKSHOP ASENDA

PROCEDURES TO DEMONSTPATE ATTAINMENT OF
THE NAAQS FOR OZONE IN THZ 1982 SIPs

Time

Topic Speaker
DAY 1
8:30 Registration
9:00 Introduction Edwin Mzyer
9:30 General overview of the policy for Johnnie Pearson
submittal of 1982 ozone SIPs
10:45  BREAK ‘
11:00 Policy for submittal of 1982 ozone SIPs Johnnie Pearson
12:15 LUNCH
1:15 Transportation control measures Representative of
i OTLUP
3:00 BREAK
3:15 Inspection/Maintenance Representative of
OMSAPC
4:15 Open discussion Johnnie Pearson
5:15 ADJOURN

10



AGENDA (continued)

Time

Topic

Speaker

DAY 2

[

o W
o O

w0
=N

10:45
11:00
12:15

2:45
3:00

4:15

5:15
DAY 3

8:30

10:30

10:45
11:15

12:30

1:30

4:30

Implications of the ozone standard
Conceptual basis for EKMA
Monitoring requirements

BREAK

Generating ozone isopleths for use in EKMA

“LUNCH

Generating ozone isopleths for use in EKMA
(continued)

BREAK

Generating ozcne iscpleths for use in EKMA
(continued)

Open discussion

ADJOURN

Application of isopieths in EXMA procedure
BREAK

Estimating the SIP control requirement
EKMA validaticn

LUNCH

Modeling related issues and general
discussion

ADJOURN

11

Edwin Meyer
Robert Kelly
Edwin Meyer

Gerald Gipson

Gerald Gipson

Gerald Gipson

Edwin Meyer

Gerald Gipson

Gerald Gipson
Edwin Meyer

Edwin Meyer
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Mr. Jack Hidinger
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3.0 MAJOR TOPICS

3.1 Introduction

Introductory remarks are intended to set the tone for the workshop.
This is accomplished by identifying the purpose of the workshop and by indicating
how each major topic logically follows from the previous ones. The content of
“the workbzok is briefly touched on. Emphasis is placed on those acronyms appearing
in the glessary which are likely to be most freguently used during the workshop.
Key additiecnal references, as well as references available at the workshop, are
also identified. The introductory remarks conclude with a brief synopsis of
events, key Federal Reaister notices and legal requirements which have led to the

need for submitting SIPs to the EPA Regicnal Offices by July 1982 demonstrating
attainment of the ozone NAAQS by 1987.

14



Introduction -~ Outline

A. Administrative Details
B. Purposes of Workshop

1. Policy clarification

2. Description of city-specific EXKMA
C. Coﬁtents of Workshop

To the extent possible, we would prefer to defer questions until the end of

each speaker's presentation. We will try to follow agenda closely. Indicate
speakers for each session.

1. On the first day, outline key aspects of agency policy on 1982
ozone SIPs. Note that policy is in Section 5.0 of the workbook.

2. ldentify key aspects of the ozone NAAQS and how it impacts on
demonstration of attainment, particularly with city-specific EKMA.

3. Proyvide a conceptual discussion of EKMA as an overview,

4. Describe the air quality, meteorological and emission informatior
needed to support a city-specific EXMA anaiysis.

5. Describe how the information tnus obtained is used to generate
city-specific ozone 1sop1euh diagrams. :

6. Show how the city-specific isopleths were used to make control
estimates (city-specific EKMA procedure).

7. Indicate how attainment requirements are determined.

8. Describe the extent to which city-specific EKMA and the OZIPP model
have been validated.

9. Discuss modeling-related issues raised by attendees.

D. Identify Other Key Features of Workbook

1. Alert attendees to key acronyms and note their presence in Section 4.0
of the workbook.

EKMA
0Z1IPP
City-specific EKMA

2. Identify key references listed in Section 6.0 of the workbook and hcw tc
obtain references.

15



EKMA Guideline

User's Manual

TAD for NMOC {nstruments
Emission Inventory Guideline

E. Provide a Brief Background of Events lLeading to 1982 SIPs

1. February 24, 1978 Administrator's SIP criteria memo

2. 1276 SIPs containing provision for those areas not able to demonstrate
attainment by 1982
3. 1979 FR on data needs

4. CTG development on continuing basis

5. Emission inventory workshops

6. September 30, 1980 policy proposal and comments

7. Policy published in FR (January 1981)

8. EKMA guideline developed and revised in accordance with comments

9. Technical Assistance Document on operaticn of continucus NMOC monitors
published

10. These workshops.

16
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3.2 Policy

The Clean Air Act provides for attainment of the National Ambient
Air Quality Standards (NAAQS) by December 1582, except where a State has
requested and received an extension for either carbon menoxide or
ozone. Staztes receiving such extensions are required to submit a SIP
revision which demonstrate attainment of these standards by 1987. In
order thzt States be aware of the requirements surrounding SIP revisions
due in 1832, the Agency, on January 22, 1981 {46 FR 7182), published its
policy on the submission of CO and ozone SIPs in July 1982. The purpose
of this policy is to set forth the basic and minimum requirements that
must be met by these Statss to have an approvable SIP. Many of these
requirements were previously stated in peclicy memorandum cr workshops
and c<hould come as little surprise to those agencies who have been
pianning, since the submission of the 1978 SIP, for the 1982 submittel.

These requirements, or criteria for approval, can best be separated
into four general categories: (1) Control strategies and attainment

demonstration; (2) SIP development process, (3) data.collection, and (4)
modeling.

-

t must first be remembered that Congress, as a condition for
extending the attairment date, required that each SIP contains certain
provisions regarding stationary source control, vehicle Inspection/Maintenance
and transportation measures. These measures are to be implemented
regardless of the attainment date, if attainment is projected after
. 1682. Veshicle Inspection/Maintenance and transportation measures will be

addressed in additional presentations. Tnis presentation deals primerily
with Stationary Source Controls.

RACT

The Clean Air Act in Section 172(b) requires States to impose
Reasonably Available Contract Technology (RACT) as expeditiously as
practicable. To assist States in this eftfort, EPA has prepared a number
of Control Techniques Guidelines (CTGs) covering most of the nationally
important sources of organic compounds. The drafts of the last in these
series are currently available. However, it is important to remember
that the State must determine what other stationary sources exist within
the nonattainment area and must develop and submit legally enforceable
emission limitations representing RACT for these sources in addition to
those covered by the CTGs. States shoul¢ lock at the CTG documents for
assistance in these areas because many of the control technologies
presented may be equally applicable, transferrable to other sources
under consideration. It should also be recocnized that this is a minimum
requirement. States that are unable to demernstrate attainment by 1387

with the application of RACT, must devclop mcre stringent stationary
source measures.

19



REP

One of the major new provisions of the amendment of 1977, was the
concept of reasonable further progress. Congress was obviously concerned
that even though standards may not be attained for several years that we
progress at a specified rate toward that goal. The policy requires that
reasonable further progress be defined as a linear reduction in emissions
from the base year (1980) inventory to the attainment date. Several
commenters on the policy suggested that this was an unreasonable request
because of the time necessary to implement some of the measures, EPA
believes that the linear requirement is realistic because (a) States
can, to scme extent, modify compliance dates particularly with respect
to control of stationary source emissions, (b) many of the emission
reductions projected from the 1979 plan submittal will not have taken
place until 1980 or after and can be included in the reasonable further
progress determination and (c) any other scheme would be virtually
impossible to implement or monitor.

Extensions Beyond 1987

The Agency recognizes that there may be a few areas that may not be
able to demonstrate attainment by 1987 even after imposing stringent
stationary source controls and implementing mobile source measures. In
order to ensure that thse areas are imposing the most stringent controls
available EPA will, after submission of the 1982 SIPs, prepare a compilation
of the most stringent measures applied by any area as presented in the
SIPs. Areas unable to demonstrate attainment will be required to (1)
examine the feasibility of each measure and revise their SIPs accordingly,
(2) provide documentation measures already adopted are as stringent, or
(3) explain why equivalent measures cannot be adopted.  In support of
these areas, EPA intends to address this issue of nonattainment in 1987
to the Congress in the upcoming review of the Clean Air Act. One option
available is to request authority to extend the attainment date beyond
1987 on a case-by-case basis. In such a case, extensions would be most
likely dependent upon the area demonstrating that the most stringent
measures possible have been adopted.

SIP Contents

The plan submitted in 1982 must include legally enforceable control
measures which demonstrate attainment of the CO or ozone NAAQS. If all
measures which can be implemented by 1987 are not adequate to demonstrate
attainment, additional measures which can be implemented after 1987
must be identified and adopted and attainment must be demonstrated by
the earliest possible date. The date of attainment, either before 1987
or after 1887, must be identified in the SIP. The SIP submittal must
also include implementation schedules and commitments, with respect to

data resuirements, the most recent three years of air quality data must
be reduced, validated, and summarized in the plan, this will generally
reflect data collected through the third quarter of 1981. For the
emission inventory, the data should be submitted in the rocommended
format for both the bese year, generally 1980, and for the year of

expected attainment. These two inventories will be used to define the
RFP line.

20



Transportation Control Plans (TCP)

The EPA guidance for the transportation portion of the 1978 SIP submittal
placed primary emphasis on the establishment of a continuing air quality-
transportation planning process. This guidance, which included the June 1978
EPA-DOT Transportation-Air Quality Planning Guidelines and the Administrator's
February 24, 1578 memorandum, "Criteria for Approval of the 1979 SIP Revisions,"

remains as the principal set of policies that EPA will use in approving 1982
transportation control plans (TCP).

The final 1982 SIP policy reiterates and attempts to clarify the TCP require-
ments. For example, the policy presents more detail on the requirements for
commitments and schedules. Also, the policy calls for an expansion of the portion
of theISIP submittal that will be dedicated towards meeting "basic transportation

needs." The need for two new requirements, a monitoring plan and a contingency
plan, are explained.

The policy also outlines a step-by-step procedure for nonattainment areas
that will find it difficult to attain the standards by 1987. The policy then
discusses the approach EPA believes should be followed by those few large urban

areas where ajr quality probiems are so severe that analysis may indicate that
attainment by 1987 is not possible.

The provisions of section 176(c), which requires all Federal activities to
conform to the SIPs, and section 316(b), which requires accommodation of any

emissions associated with a wastewater treatment facility, are addressed by the
policy.

The final subject for the OTLUP presentaticn is the SIP Development Process
which includes consultation among State and local officials; establishment of
emission reduction targets; and analysis of alternatives,

21



Inspection/Maintenance (1/M)

According to the Clean Air Act, all major urban areas needing an extension
beyond 1982 for attainment of a standard for ozone and/or carbon monoxide
were required to include vehicle I/M as an element of the 1979 SIP

revision. States were required at that time to submit only evidence of
adequate legal authority, a commitment to implement and enforce a program
that will reduce hydrocarbon and carbon monoxide exhaust emissions fTrom
1ight duty vehicles in 1987 by 25 percent, and a schedule for implementation.

The purpose of the 1982 SIP revision for I/M, which is due on July 1,
1982, is to incorporate in the SIP the final design elements of the
program. EPA's 1982 SIP policy for I/M names ten specific program
elements which must be officially submitted as part of the SIP. They
are: 1) inspection test procedures; 2) emission standards; 3) dinspection
station licensing requirements; 4) emission analyzer specification and
maintenance/calibration requirements; 5) record keeping and record
submittal requirements; 6) quality control, audit, and surveillance
procedures; 7) procedures to assure that noncomplying vehicles are not
operated on the public roads; 8) any other official program rules,
regulations, and procedures; 9) a public awareness plan; and 10) a

mechanics training program if additional emission reduction credits are
being claimed for mechanics fraining.

As part of the 1982 SIP review process, EPA will determine the overall
adequacy of the critical elements of each I/M program and, therefore,

the approvability of the 1982 SIP by comparing those elements to established
I/M policy. I/M program elements must be consistent with EPA policy or

a demonstration must be made that the program elements are equivalent.

With the completion of the 1982 revision, the SIP will contain a specific
and detailed 1/M control strategy which is supported by the necessary
authority, commitments and resources. Where basic requirements of Part
D of the Clean Air Act have been met in previous SIP revisions, a state
need not resubmit this information in the 1982 SIP, but rather may

choose to incorporate this information by reference.

Special Considerations for I/M Planners

1) EPA policy regarding minimally acceptable programs is set out in
memoranda from David G. Hawkins to the EPA Regional Administrators
dated July 17, 1978 and February 21, 1979, and is clarified in a
memorandum from Michael P. Walsh to the Air and Hazardous Materials
Division Directors dated January 19, 1981.
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3)

4)

EPA policy requires that I/M programs achieve & wum emission
reductions in 1987 relative to a non-I/M scenario. The amount
of emission reduction produced by the I/M program is determinad
based on estimated program stringency, geographic coverage,
vehicle types subject to inspection, test type, and start-up
date, as modified by age exemptions, cost waivers, and mechanics
trezining. Specific information on these program elements must
be available in the SIP, and a demonstration must be made by the

State using either MOBILE 1 or MOBILE 2 that the minimum emission
reductions will be achieved.

Following program start-up, States must report annually to EPA
information on program implementation and enforcement (42 U.S.C.
7410(a)(2)(B), 7414 and 40 CFR 51.321-51.328). The SIP should.
contain a commitment to report to EPA data which allow a
determination of I/M program effectiveness.

One of the basic requirements for all SIP control strategies is
the identification and commitment of sufficient personnel and
financial resources to carry out the provisions of the plan (42
U.S.C. 7472(b)(7)). The 1982 I/M SIP, therefore, must contain a
demonstration that adequate resources have been committed to
implement, operate, and enforce the program.
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I1.

GENERAL OVERVIEW OF POLICY - OUTLINE

Schedule

A. Policy proposed on September 30, 1980.

B. Comment period closed cn December 1, 1980.

C. Final policy published on January 22, 1981.

D. Data base submitted on or before December 31, 1982.
E. SIP revision submitted by July 1, 1982.

F. Attainment by 1987.

Introduction

A. Congress recognized the difficulties involved with attaining
the CO and ozone NAAQS by 1982.

B. Many areas have requested and received extensions beyond 1982.

C. Attezinment must be as expeditious as practicable but must be
by 1987.

D. Certain minimum requirements must be met for areas attaining
after 1882. These minimum measures are discussed in Section I
of the policy.

E. Development of the 1982 SIP must follow certain processes and
procedures. These are presented in Section Il of the policy.

F. 1982 SIP submittal must include updated emissions and air
quality data. The data requirements are discussed in Section
I1I.

G. Section IV describes the modeling requirements for the 1982
plan submittal.

24



ITII. Control Strategies and Attainment Demonsiration

A. 1982 S1Ps must contain a fully adopted, technically justified
program.

B. Program must commit to implement adcpted control measures that
will result in attainment of NAAQS.

C. ~SIP must provide for attainment of CO/0zone NAAQS by 1987.

D.  SIP must provide for "reasonable further progress" between
1980 and attainment date.

E. Attainment after 1987

1. State must adopt additional measures implementable after
1987.

2. Attainment date must be specified and be as early as
possible after 1987.

3. EPA wii] evaluate all SIPs for stringency and compile a
1ist of the most effective controls.

4., Areas unable to attain by 1987 will be required to adopt
most stringent measures or demonstrate reasons for not
doing so.

F. Control measures must be adopted in legaily enforceable form.
G. SIP must also include implementation schedules and committments.
IV. Stationary Source Control

A. A1l major stationary sources must have RACT.

B. If attainment by 1887 not demonstrated using RACT, State must
go beyond RACT.

C. tationary source commitments. As a condition for extending
the attainment date, Congress required that each SIP contain
certain control provisions for stationary sources. Key
stationary source policy questions are:

What size sources must have RACT?

1
2. What CTG's will be available before 1982 and when?

(93

What should a state do about scurces not covered by a
C16?



VI.

VII.

4, What is meant by additional stationary source controls?

5. What are the inventory requirements for stationary
sources?

Vehicle Inspection/Maintenance

A. A1l major urban areas nesding an extension beyond 1982 for
ozone must have I/M. ‘

B. Also applies to CO.
Transportation Measures

A. Reasonably available transportation control measures listed in
Section 108(f) of the CAA.

B. These are minimally acceptable requirements.

Reasonable Further Progress (RFP)
A. SIP must demonstrate reasonable further progress.

B. RFP must be demonstrated from 1280 to the date of attainment.

C. Annual reduction must be at least egual to a linear reduction
in emissions.

D. RFP tracks emissions, not Air Quality.
E. RFP tracks actual emissions.

F. RFP tracking is not just a paper exercise. Emission decreases
obtained as a result of physically installing equipment,
actually implementing transportation measures, or imposition
of permit lTimitations on process, operating conditions or
hours of operation only are to be reported.’

G. Emissions increases authorized as a result of new source
permitting must be included at time of permit approval (minus
offsets not already accounted for).

H. Projected emission reductions must be at least equal to the
linear reduction line.

I. 11 reductions since 1980 are creditable regardless of whether
they result from 1979 or 1982 plan.

o
.

Demonstration of RFP must include a breakdown between station-
ary and mobile source emissions.
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VIII. Additional Control Measures To Attain

A. More stringent stationary source control measures than

RACT.

B.  Extending controls to sources smaller than the minimum RACT
levels.

C. Implementing a broader range of transportation measures.

D.  Adoption of post-13987 measures.

IX. SIP Development Process

A, Consultation with State and local officials.

1.

3.

~ Section 121 of the Act requires consultation with

a. local governments

b. organizations of locally elected officials
c. federal land managers.

Section 174 of the Act requires a joint determination of
respective roles in

a. SIP development

b. SIP implementation

c. SIP enforcement.

1982 SIP must contain designation of responsible agencies.

B. Establish mode of emission reductions targets--1982 SIP must
reflect agreement between State and local officials on the mix
of emission reduction measures necessary to achieve the NAAQS.

C. Analysis of Alternatives

1.

Where alternative control measures exist, particularly
with respect to more stringent controls, the State must
analyze the effect of the alternatives.

- The CAA requires that SIPs include an analysis of

air quality effects
health effects
welfare effects
economic effects

. = energy effects, and
social effects.

“Hd o0 oY

EPA believes two other national concerns should be
addressed

a. Conservation of petroleum and natural gas, and
b.  protection of economies of ceclining areas.
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X. Areas requesting extensions are presented in Appendix A of January 22,
1981 policy notice.

XI. Miscellaneous Issues

A. The following are modeling related issues which were not
specifically addressed in the final ozone and CO policy.

1. What are the air quality and emission data submittal
reguirenants?

2. What is the policy on the size of the modeling area?

3. What is the policy if the peak impact occurs in another
Jjurisdiction?

28



II.

I,

Iv.

TCM Outline

Transportation Control Measures

A. Reasonably available transportation measures
B. Commitments

C. Schedules

D. Basic Transportation Needs

E. Public Participation

F. Monitéring Plan ~

G. Contingency Provision

Additional Control Measures Required for Attainment
A. Control Measures needed for Attainment by 1987
B. Post 1987 Attainment

Conformity of Federal Actions

A. Section 176(c)

B. Section 316

SIP Devel:nment Process

A. Cons tation Among State and Local Officials
B. Esta’ "shment of Emission Reduction Targets

C. Ana~ ~ Hf Alternatives
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IT,

IT1.

Iv,

I/M Presentation Outline

Purpose of the I/M SIP Revision

~A. Documentation of the I/M Control Strategy

B. EPA Policy & Guidance
C. Basic SIP Requirements

SIP Elements

A. Inspection test procedures

B. Emission Standards

C. Inspection station licensing requirements

D. Emission analyzer specification and maintenance/caWibfation
requirements

E. Record keeping and records submittal requirements

F

Quality control, audit and surveillance procedures
G. Procedures to assure that non-complying vehicles are not
operated on the public roads

H. Other official program rules, regulations and procedures
I. Public awareness plan
J. Mechanics training

RACT Compliance
A. Use of the emission factor model
B. Program design consideration

EPA SIP processing

A. Partial submittals
B. Total I/M program approval
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SIP g
DEVELOPMENT

 Policy Proposed — 8/30/80

« Policy Proposed — 8/30/80
« Comment Period — 12/1/80

« Policy Proposed — 8/30/80
« Comment Period — 12/1/80
« Final Policy Published — 1/22/81

NOTES



* Policy Proposed — 9/30/80
e Comment Period — 12/1/30
¢ Final Policy Published — 1/22/81
e E.l. Data Base Due — 12/31/81

» Policy Proposed — 9/30/80

e« Comment Period — 12/1/80

» Final Policy Published — 1/22/81
e El, Data Base Due — 12/31/81

s SIP Submitted — 7/1/32

+ Policy Proposed — 8/30/80
e Comment Period — 12/1/80
e Final Policy Published — 1/22/81

s El, Data Base Due — 12/31/381
+ S|P Submitted — 7/1/82
¢ Attainment — 1987
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NOTES

1982 SIP must include
updated emissions and AQ data —

Section Ili of Policy

SIP development must follow |
certain modeling requirements —
Section IV of Policy

CONTROL STRATEGIES
AND

ATTAINMENT DEMONSTRATIONS

'82 SIP must be
fully adopted
and technically justified.
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NOTES

ATTAIN
NO LATER
THAN
1987

REASONABLE
FURTHER

PROGRESS

R

1t says
here that we
can attain.

SiPs Demonstrating
Attainment After
1987 May Be Accepted.




NUI =g

Attainment Must Be

At Earliest Possible
Date After 1987.

Must Include Adopted
Measures Implementable
After 1987.




State Will Be
Required To Adopt

Most Stringent Measures.‘

All measures must be
legally enforceable
in 82 SIP

All major stationary
sources must
have RACT.

NOTES



'NOTES

REASONABLY
AVAILABLE

CONTROL
TECHNOLOGY

REQUIREMENTS
A_SECTION 172 (b} (2] OF THE CLEAN AIR ACT

APPLICABILITY OF DISCUSSION
A. RACT -
B. STRINGENT BUT REASONABLE MEASURES

RACT

“THE LOWEST EMISSION LIMIT THAT A
PARTICULAR SOURCE IS CAPABLE OF
MEETING BY THE APPLICATICON OF
CONTROL TECHNOLOGY THAT IS
REASONABLY AVAILABLE CONSIDERING
TECHNOLOGICAL AND ECONOMIC FEASIBILITY"

TYPES OF INFORMATION AVAILABLE

A. NEW SOURCE PERFORMANCE STANDARD (NSPS)
SUPPORT DOCUMENTS

B.NATIONAL EMISSION STANDARD FOR HAZARDQUS
AIR POLLUTANTS (NESHAPS) SUPPORT DOCUMENTS

C.CONTROL TECHNIQUE DOCUMENTS FOR SPECIFIC
POLLUTANTS

D.EXISTING STATE AND FEDERAL REGULATIONS

E.CONTROL TECHNOLOGY GUIDELINE DOCUMENTS
FOR VOC.




NOTES

If Can't Demonstrate
Attainment By 1987 —

Go Beyond RACT.

STATIONARY
SOURCE
SPECIFICS

- What size
source must

- have RACT?

o Present CTG Sources

s Future CTG Sources

e Major VOC Sources =100 tonslyr
e CO Sources =1000 tonslyr




What CTG’s will be |

available in 19817

o VOC StorAGE
o PeTrROLEUM DRY-CLEANING

® OFFSET LITHOGRAPHY

o FuciTive VOC, NATURAL GAS AND
© NATURAL GAS PROCESSING PLANTS

- & PoLYMERS AND RESINS

o FuciTive VOC, SOCMI

o STYRENE-BuTADIENE COPOLYMER
. MANUFACTURING .

o AIrR OxipaTion SOCHI

How should states handle

major sources not
covered by a CTG?
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* Determine if additional controls
= RACT

» lLegally enforceable measures
implementing RACT

* Documentation supporting
existing controls represent RACT

ADDITIONAL STATIONARY
CONTROLS

* IMPLEMENTABLE BY 1987
» No PAPER DEMONSTRATIONS

Examples

— More stringent than RACT |
— Extend controls to minor sources

Inventory
Requirements
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NOTES



WHAT ARE THE
CLEAN AIR ACT
REQUIREMENTS FOR

EMISSION INVENTORIES

Eﬁg

WHAT ARE THE CLEAN AIR ACT
REQUIREMENTS FOR EMISSION
INVENTORIES?

* CLEAN AIR ACT SECTION 172 (b) (4}

* COMPREHENSIVE, ACCURATE, CURRENT
INVENTORY

282 OZONE SP NVNO&S
Comprehensive

© Al >00 n/yr fririmum) poiet sources |RYOC o
NO,) inched

- Mmkmmudbypcilm'm
bk%hmmwﬂ‘@
of categonical data or individaal source surtima ton
efiors

o Af “CTC/RACT sources wrverioried and
approprisily alegorzed

1982 OZONE SP INVENTORIES
Current

* Major sources { > 00 tm/yr) updated wich
relable $aee” dana { 2. Questiormaires,
0 represent 980

- wrales poirt and arex sources apdated
:w::d&umm
10 represert 1580
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NOTES

1982 OZONE SIP INVENTORIES
; Accurate

* Qualty Assurance program to assure completeness
and acturacy of cata (pomt/area)

¢ Intemal auditing, error detection and comrecton

programs in eifect

WHAT IS THE
PURPOSE OF
AN EMISSION
INVENTORY

0

WHAT IS THE PURPOSE OF AN EMISSION INVENTORY?
« PLAN DEVELOPMENT
« REASONABLE FURTHER PROGRESS EVALUATION

WHAT SOURCES OF
EMISSIONS SHOULD
BE INVENTORIED

3
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NOTES

WHAT SOURCES OF EMISSIONS
SHOULD BE INVENTORIED?
e NEED ACCURATE ACCOUNTING
» SOURCES GREATER THAN 100 TONS

PER YEAR POTENTIAL
¢ MOBILE SOURCES
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1982 OZOKE SIP INVENTORES
PoliutantsVOC Policy
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Area
Entire Nonattainment Area
Countywide

-

Base Year

e 1980 Data Base
« Impact of Implemented SIP

Regulations

Final E.L Requirements
for 1982 Ozone SiPs
EPA 450/4-80-016

NOTES



NOTES

Projected Baseline Attainment
Year Inventory

e Growth Impact

* |Impact of Adopted Regulations
+ Other Anticipated Changes in
Emissions

/M Required in All
Urban Areas Not in
Attainment by 1982

Transportation
Measures

RTCM in Sec’uon 108(f)
m ’82 SIP

" 1952 must
demonsirate
Reasonable
Further

Progress

Attain.
Date




Annual Emission Reductions
At Least Equal To
Linear Reduction in Emissions

Attainment

Date

RFP TRACKS
ACTUAL EMISSIONS —
NOT AQ

RFP IS NOT
PAPER EXERCISE

NOTES



Reductions Creditable
Only When Actual
Reductions Have Occurred

Emission Increases Due to
New Sources Included at
Time of—Operation

Projected Emissions
At Least Equal To

Linear Reduction Line

NOTES



E.l. after most
stringent measure
Attainment

Date
Inventory

—e-

: 1
1987

Intermediate Year
Inventories

e Each year between base
year and attainment year

e Distinguish between
mobile and stationary

All Reductions
- Since 1980
Are Creditable.




RFP Demonstration

L

Stationary

ADDITIONAL
CONTROL MEASURES
TO ATTAIN

e STATIONARY BEYOND RACT

@ EXTEND CONTROLS TO SMALLER
THAN MINIMuM RACT size

® BROADER RANGES OF TRANSPORTATION
MEASURES

® INCREASED COVERAGE AND
STRINGENCY oF I/M

"WOTES



’AAttainme;t..r
Adopt Measures To Be
Implemented After 1987 5

£

DEVELOPMENT
PROCESS




NOTES

Local
. elected
official

Section 174 requires joint
determinations in SIP. ..

— Development
— Implementation
— Enforcement

'82 SIP must designate

responsible agency




NOTES

’82 SIP must contain
agreement on mix of

control measures

Act requires analysis
to include:

,,,,,,,

.Hea’fh

Welfare

&,
nergy
Social
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Miscellaneous
lssues

jected 1982 Ozone
SIP Strategy

e [Impact of Additional
Regulatory Controls
e Impact of ’79 SIP

Pro

What a.re the AQ and
Emissions Data
submittal requirements?

NOTES



1980 Inventory
December 31, 1981
Population and other forecast consistency

Most recent 3-year AT
Modeling data
3rd Quarier 1881 AQ

Size of
Modeling Area

Urban Area
Area of Maximum Emissions

Downwind Area of Maximum Concentration
Multiple Urban Areas

POLICY IF PEAK
IMPACT OCCURS
IN ANOTHER JURISDICTION |
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2,

l""
1,

ty,, Peak .
.m.,,,. Impact
l,'

1982 OZONE AND
CARBON MONOXIDE
STATE
IMPLEMENTAT-ION
PLAN REQUIREMENTS

FEDERAL REGISTER NOTICE

» Control Strategies and
Attainment Demonstration

e SIP Development Process
e Air Quality and Emission
Data Bases
e Modeling

CONTROL STRATEGIES
AND ATTAINMENT
DEMONSTRATION

e Minimum Control Measures

¢ Additional Control Measures

e RFP

NOTES



CSAD
Additional Controls

+ Bevond RACT for major
stafionary sources

¢ Extend conmrols to smaller
sources

¢ Broader range of
transporiation controls

* Increased I/M

CSAD

If with additional controls
vou don’t attain in 1987: i

* Additional Control
beyond 1987 -

¢ Clean Air Act Review -

CSAD

RFP
* No lag
s Distinguish mobile and
stabionary source
reductions

E MODELING
CO SIPs

s Guidelines for
Air Quality Models
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NOTES



NOTES

AIR QUALITY AND
EMISSION DATA BASES

+ General Quality
* 79 Best Data Avallable

* 82 Data Update
¢ Submitral by 12/31/81
¢ 1980 Inventories

+ Mostrecent 3 years air
gquality data

PLAN REQUIREMENTS FOR NONATTAINMENT AREAS

SECTION 172 1)
Y= = «~PROVIDE FOR ATTAINMENT OF EACH NATIONAL
AMBIENT AIR QUALITY STANDARD IN EACH SUCH AREA AS

EXPEDITIOUSLY AS PRACTICABLE -~ - % (CONTROL
STRATEGY)

SECTION 172 (b)

“THE PLAN PROVISIONS REQUIRED BY SUBSECTION (a)
SHALL —~ ~ ="

(1) BE ADOPTED BY STATE (OR
PROMULGATED BY THE ADMINIS-
TRATOR) AFTER REASONABLE
NOTICE AND PUBLIC HEARING.

VIDE FOR IMPLEMENTATION
@ %%OALL REASONABLY AVAILABLE
. CONTROL MEASURES AS EXPEDI-
TIOUSLY AS PRACTICABLE.




NOTES

(3) REQUIRE INTERIM REASONABLE

- FURTHER PROGRESS.

{4) INCLUDE A COMPREHENSIVE,
ACCURATE CURRENT INVENTORY
OF ACTUAL EMISSIONS FROM ALL
SOURCES AND SHOULD BE RESUB-
MITTED AS FREQUENTLY AS
NECESSARY TO ASSURE COMPLI-
ANCE WITH REASONABLE
FURTHER PROGRESS PROVISIONS.

(5) EXPRESSLY IDENTIFY AND QUANTIF ¢
EMISSIONS FROM CONSTRUCTION
AND OPERATION OF NEW OR
MODIFIED SOURCES.

(6) REQUIRE PERMITS FOR CONSTRUCT-
ION AND OPERATION OF NEW OR
MODIFIED SOURCES IN ACCURDANCE
WITH SECTION 173 (PERMIT REQUIRE-
MENTS.)




NOTES

(7) IDENTIFY AND COMMIT THE
FINANCIAL AND MANPOWER
RESOURCES TO CARRY OUT
PLAN.

{8) CONTAIN EMISSION LIMITATIONS,

SCHEDULES OF COMPLIANCE.

{9). EVIDENCE OF PUBLIC AND LOCAL
GOVERNMENTAL INVOLVEMENT
AND CONSULTATION.

IDENTIFICATION AND ANALYSIS
OF AIR QUALITY, HEALTH WELFARE,
ENERGY AND SOCIAL EFFECTS.

SUMMARY OF PUBLIC COMMENT
ON ANALYSIS,
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(10) WRITTEN EVIDENCE OF STATE,
LOCAL GOVERNMENT ETC.
HAVE ADOPTED NECESSARY

REQUIREMENT TO IMPLEMENT
AND ENFORCE PLAN.

(11) MEET CERTAIN REQUIREMENTS IF ATTAINMENT
DATE AFTER 1882,

ADDITIONAL NEW SOURCE REVIEW ANALYSIS
SCHEDULE FOR IMPLEMENTING | & M

IDENTIFY OTHER MEASURES NECESSARY TO
ATTAIN BY 12-31-87

PLAN REQUIREMENTS

s CONTROL STRATEQY

8 ADOPTION AFTER PUBLIC HEARING

® IMPLEMENT RACM

® REASONARLE FURTHER PROGRESS

» EMISSION INVENTORY FOR STRATEGY - DEVELOPMENT AND

REASONABLE FURTHER PROGRESS

® QUANTIFICATION OF EMISSIONS FROM NEW OR MODIFIED SOURCES

» PERMITS FOR NEW DR MODIFIED SOURCES

& FINANCIAL AID MANPDWER REQUIREMENTS

s EMISSION LIMITATION, SCHEDULES OF COMPLIANCE

8 CONSULTATION

8 ANALYSIS OF DAPACT OF PLAN & ALTERNATIVES & COMMENT
SUMMARY

o EVIDENCE OF COMMITIMENT TO IMPLEMENT & ENFORCE

8 REQUIREMENTS FORPLANS WITH PROJECTED ATTAINMENT
BEYOND 1982 ]
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3.3 Implicaticns of the MAAGS for Ozone

Prior to discussing city-specific EXMA, it {s appropriate to address the
National Ambient Air Quality Standard (NAAGS) for ozone. The NAAQS affects the

choice of ozone values input to EKMA, as well as the stringency of a city's
calculated control requirements.

The National Ambient Air Quality Standard for ozone is attained when the
.expected number of days per calendar year, with maximum hourly average concentra-
tions above 0.12 ppm, is equal to or less than one. Such a standard contains

several implications concerning demonstrations that a State Implementation Plan
(SIP) is sufficient to attain the NAAQS.

Two important differences with past practices occur as a result of the new
standard. First, only one hourly value is considered for each site on each day.
This can affect the set of czndidate "ozone design values" used to estimate the
amount of controls needed to reach 0.12 ppm ozone. Formerly, extremely rare
episode days with a number of very high ozone values at any given site were
weighted disproportionately. The new standard inherently recognizes this problem

by allowing only one concentraticn (and therefore one control estimate) to be
considered per site per day.

- Second, the phrase, "...expected number of days per calender year..."
reduces a concern with the former standard that those States which have main-
tained conscientious monitoring programs over the years are penalized. Since the
expected or "average" number of days per year with daily maximum ozone concentra-
tions greater than 0.12 ppm is of concern, this means that there can be more than
one day observing ozone concentrations in excess of 0.12 ppm if the data base is
one or more ozone seasons in length.

Another implication of the NAAQS is that the frequency distribution of ozone
concentrations at each monitoring site which occurs after the implementation of
controls is the key consideration in demonstrating atfainment. This has always
been the case. In the past, however, very simplistic models (e.g., rollback,
envelope curves) were used to demonstrate attainment. Minimal use was macde of
meteorological or air quality data. Under such circumstances, choosing the ozone
value to input into a model in order to calculate control requirements was very
straightforward. The design value was simply the second highest value observed.

The degree of control rneeded to attain the NAAQS, however, is a function of
many things in addition to observed ozone concentrations during the base period.
For example, controls needed to attain the NAAQS are a function of pollution
transported from upwind sources, prevailing NMOC/NO_ ratios and atmospheric
dilution. Therefore, it is conceivable that the sefond highest ozone design
value would not require the second highest control requirement to attain the
NAAQS if one uses city-specific EKMA or more sophisticated models. Of paramount
jnterest is the frequency distribution of control estimates calculated with such
models. Depending on the length of the period of record at any given monitoring
station, one would choose the control estimates which would insure that, on
average, the caily maximum hourly ozone concentration would not exceed 0.12 ppm
more than once per year at any monitoring site. for example, if the period of
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record at one site were three years, the fourth highest calculated control esti-
mte would be chosen as demonstrating attainment at that site. The control
requirement needed to demonstrate attaimment for the city as a whole is whatever
is necessary to demonstrate attainment at all ozone monitoring sites.

The procedure summarized in the previous paragraph is described at greater
length in Chapter 2.0 of CGuideline for Use of City-Specific EKMA 1in Pr;par1nc
(zone SIPs. Numerical examples illustrating the procedure are discussed in the
tuideline and in Section 3.8 of this workbook.
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Implications of the NAAQS for Ozone -- Outline

A. State the NAAQS for ozecne
1. Highlight differences from previous standard
- expected number
~ days per calendar year
- 0.12 ppm

2. Implications -- why important in demonstration of attainment

affects ozone value input to EKMA

affects severity of control requirements

applies at all sites

de-emphasizes rare episodes

States with conscientious long term monitoring programs less
. penalized than formerly

B. Note that for demonstration purposes, the prime concern is with whether or
not the NAAQS is attained'after implementing controls.

-

1. Indicate NAAQS depends on a number of factors which can be explictly
considered in EKMA.

2. Therefore, it does not necessarily follow that implementation of suffi-
cient controls to reduce peak O3 below 0.12 ppm on the day seeing the highest O3
will be sufficient to attain the NAAQS.

C. Therefore, surest way to demonstrate attainment is to estimate control
requirements for several days and choose requirements as being the one sufficient
to show no more than one daily maximum O3 concentration above 0.12 ppm per year
on average.

In essence, what one needs is to estimate a frequency distribution of control
estimates.

D. The foregoing may present resource problems. A compromise suggested in the
EKMA Guidance is to model five days with highest czone at each site and select
the control requirements accordingly. This approach will be illustrated in
Section 3.8. -

- Note that a site jis assumed to have an ozone season's worth of
- data if 75% or more days have valid observed dajly maxima.

E. Examples to Illustrate Implications of NAAQS

1] Example 1 -- illustrates benefit of long term monitoring and that
attainment means meeting standard at all sites.

2) Example 2 -- in addition to the above, Example 2 {llustrates that
standard is only concerned with daily maximum values at each site.
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‘ - " , S NOTES

OZONE NAAQS

The NAAQS for ozone is attained
when the expected number of days
H per calendar year with maximum
hourly average concentrations
above 0.712 ppm is one or less.

Implications of Ozone NAAQS
in Demonstrating Attainment
Affects O, value input to EKMA run.

Affects severity of the control estimate
chosen for the control requirement.

Applies at ail sites -
Deemphasizes rare episodes

More equitable for states with long history
of monitoring.

Achievement of NAAQS depends on:
— Observed maximum O, values

— Transported ozone

— NMOC/NO, ratio

— Atmospheric dilution

— Differing patterns of fresh emissions

CONTROL REQUIREMERTS NEEDED TO -
DEMONSTRATE ATTAINMENT OF O0ZONE NAAQGS

RELATIVE FREQUENCY
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3.4 Conceptual Basis for EKMA

The purpose of this section is to provide a broad overview of the ozone
problem and resulting needs for modeling analyses. The extent to which city-
specific EKMA can meet these needs is briefly discussed. Features of city-
specific EKMA are discussed in greater depth in subsequent sessions of the work-
shop, in Sections 3.6 - 3.8 of the workbook, and in Chapter 3 and 4 of Guideline
for Use of City-Specific EKMA in Preparing Ozone SIPs.

High ozone concentrations result from the interacticn of organic pollutants
and oxides of nitrogen (NO_) in the presence of sunlight and, as a rule, limited
atmospheric dilution. Higfiest concentrations of precursors (i.e., organic pol-
lutants and NOX) are typically found within large urban areas. Because net
production of ozone from precursors takes some time, and because the most immediate
effect of fresh NO_ emissions is to scavenge ozone, highest ozone concentrations
are likely to be f8und several hours travel time downwind from cities. The peak
ozone concentrations found downwind of cities are also functions of ozone and, to
a2 lesser extent, precursors transported over long distances.

There are five desirable attributes for a model to possess if it {s used to
demonstrate attainment of the NAAQS in ozone SIPs,

1. The model should have a sound chemical and physical basis.

2. The model should have the ability to explicitly consider key factors
affecting high ozone concentrations.

3. The model should have general app1icabf1{ty to a wide variety of
cities.

4. There should be some demonstration that the model's predictions are
accurate.

5. The resources to generate information reguired to run the mode}
mist be capable of being borne by State and local agencies responsible for pre-
paring SIPs.

To some extent, the fifth attribute is in conflict with the preceding four. As a
result, some compromises in the first four criteria are needed in crder to accom-
modate the fifth. City-specific EKMA represents such a compromise.

e,

The medel used to generate ozone isopleths needed in the city-specific EXMA
approach is called OZIPP. OZIPP assumes a well mixed column of air, containing
concentrations of locally generated precursors, is located over an urban arez in
mid-morning. As the day progresses, these pollutants are transported downwind
until their location corresponds to that of the maximum observed czone concentra-
tion at the time of the observed maximum. As the hypothetical column of air is
transported, precursor concentrations interact with each cther, with fresh emis-
sions, and with pollutants which are entrained from aloft as the atmospheric
mixing layer 1ifts due to solar heating. Chemical reactions among the pollutants
are simulated using a checmial kinetics mechanism that procuces gced agreement
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with smog chamber experiments in which automotive exhaust was irradiated with
artificial light.

OZIPP allows the user to explicitly account for a number of factors affecting
the production of ozone. These include the date and location of the simulated
episode, atmospheric dilution, fresh emissions, and pollutants transported from
upwind sources. Because the model is predicated on some physical basis and the
user can manipulate the aforementioned inputs, OZIPP has greater potential to be
more generally applicable than simple models used in past SIP applications. Once
ozone jsopleths have been generated using OZIPP, city-specific EKMA is applied to
estimate the impact of control programs on peak ozone. The prevailing ratio of
ambient organic pollutants to NO_ and the highest ozone concentration observed cn
each day modeled are used to idefitify a starting point on the isopleth diagram.

There has been and continues to be an ongoing effort to "validate" both
0ZIPP and the control predictions obtained with city-specific EKMA.

These efforts
are described in a subsequent session of the workshop and in Section 3.9 of the
workbook.

Information needed to support a city-specific EKMA analysis has been identi-
fied on pages 65669-65670 of the November 14, 1972 federal Register. The informa-
tion requested is consistent with the conceptual framework of the OZIPP model.

It has been minimized in recognition of the resource constraints which exist for

many State and local agencies. The rationale for requested information is discussed
in the next workshop session and in Section 3.5 of this workbook.
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Conceptual Basis for EKMA - Outiine

A. 0Ozone Chemistry
B. Factors Affecting Ambient Ozone Levels

C. Application to Ozone Problems in Urban Areas
1. Illustration of Ozone Formation in an Urban Area
2. Ozone Distribution in an Urban Area
- 0Ozone Peak Downwind of City
- Stagnation Case
D. Desirable Attributes for a Model that Simulates
the Impact of Ozone Control Strategies
E. Physical Model Underlying.EKMA (0QZIPP)
1. User Controlled Factors in EKMA

2. Internal Factors

3. Simplifying Assumptions
F. Chemical Model in OZIPP

6. Advantages/Limitations of City-Specific EKMA
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NOTES

OZONE CHEMISTRY WITHOUT
.ORGANIC COMPOUNDS —

START: NO,, O,, Sunlight
Sunlight —~—+NO, —=NO + 0

0, + 0> 0,
O, + NO—=NO, + O,

" OZONE CHEMISTRY WITH
ORGANIC COMPOUNDS —

START: NO,, O,, RO; (Oxidized Organic Radical), Sunlight

Sunlight ——~~—=NO,~—+NO + O
0, + O—=0,
NO + RO,»—NO, + RO*

FINISH: NO,, O,, RO, O,

OZONE CHEMISTRY

OZONE CHEMISTRY WITHOUT ORGAMC COMPOUNDS —

START: NO,, O, Suntight

Sunlight ™~—~NO, ~=-NO + O
0,+0~0,

0, + NO—+NO, + 0,

DOZONE CHEMISTRY WITH ORGANIC COMPOUNDS —
START: NO,, O,, RO,*{Oxidized Organic Radical, Sunlight
Sunlight w—~re-NO,~—=NO + O

0, + 0—=0,
NO + RO,—=NO, + RO-

FINISH: NO, & o Q,




FACTORS AFFECTING OZONE CONCENTRATIONS
e Precursor Concentrations and Chemistry
¢ Sunlight
e Dilution
» Windspeed
e Arcal Extent and Intensity of Emissions

+ Ozone and Precursor Transport From
Upwind Areas

DISTRIBUTION OF PHOTOCHEMICAL
POLLUTANTS IN-AN URBAN AREA

AM PM

PREVAILING WIND

)

T

ARG

0, NMOC NO, NMOC NO,
NMOC NO 0, NO O,

NMOC NO,
no O,

CENTER
CiTYy

%3

cesensvsscsscsccsene

=30-50 km

QZONE - I
STATIONS &




JULY 19, 1975 ST. LOUIS RAPS DATA
mazimum hourly averags (ppb)

OCT. 1, 1576 ST. LOWIS RAPS DATA
mazimum hourly average {ppb} .

® Theoretical or Physical Basis

® Abilily to Consider Explicitly
Factors Aliecting Ozone
Concentrations

® General Applicabilily

® Relatively Small Resource
Requirements
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Resource Requirements
for
Various Modeling
Approaches

Ozone NO,, NMOC

Monitors Monitors
Lingar
Rollback At least 3 None ‘
City-Specilic !
EKMA Al least 3 1-2
Urban Airshed 10-20 6-12 NO,

3-8 NMOC

Meteoiological Measureme nts i

Linear None
RAoliback

City-Specilic Morning and alterncon
EXMA mixing heights at one site

Surface winds and
temperalures at two sites

Urban Airshed  10-25 surlace wind sites
5.15 syrface lemperature sites
3.5 mixing heigh! sites
23 siles to measure solar
reduction

Emission tnveniory Computes
RAequiremenls

Unear Countywide inventory None
foiiback for typical summer
day
City-Specific Countywide invenlofy Canneg program;
EXMA for typical summer small compulers
cay ~ approx. $20-$30/run
Urban Airshed  Hously gridded Extensive computer
inventory estimates program; large
split into 3-6 compulers approx.
organic classes $4G0-360Ci-un
TSI o+ oo b CONIEE SRR - 2 - AR




NOTES

FACTORS IN EXMA

User Specilles

— Day of year } Cliy-specliic
— Locatien of city solar ragialion
= Mixing heighis m—mmammmmaw— = Dilution
— Concent:atwons of poliutants in

early-morning urban area
— Emissions
~— Transperted poliytants

internal to Modsl
— Rate of cnange of mixing height

— Diunal variation o! suntight
-~ Chemsstry

e Ghpmng Woegedt atrer L}

R et
—— a0y b

* bouterss emety St
—

MULT!-
LAYER o=~
MODEL

=
a
a
x
g
)
- 4
-
=
r=
Ly
=3

PARAFFINS IN PPB

o 0s O O8OV W0 D MB W

NOUR (STANDARD TIME)

BASIS FOR THE CHEMISTRY USED IN EKMA

* Prapylenefbuiane mixture used 3s surrogate
for atmosphenc Mixture.

o Reaclions of thess compounds observed and
mooeied extensively.

+« Combpination of propylene 2nd dutane
selected 10 approximale behavior of
Wradiated aulomotive exhaust.

* input to model i .. suntignl, dilution)
typsfres local condiions.
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CITY-SPECIFIC EKMA

Advantages:

NOTES

— Isopleth curves give control
requirements based on organic
compouncd/NO,/O,.

— Can explicitly consider
transported pollutants.

— Can consider changes in factors
such as transport, emissions, etc.
concurrently.

ST e

G

Limitations:

—Requires computer.

—City-specific data must be
collected.

—Lack of spatial resolution.

—Complete validation is
difficult.




3.5 Monitoring Needs

The preceding discussion of the OZIPP model and the scenarios it is intendec

to simulate imply several needs for monitoring end other data. Specifically, the
following needs are apparent:

1. estimating the peak ozone concentration downwind of a city;

2. estimating precursor concentrations during the morning within the
city being reviewed;

3. estimating ozone {and, in some cases, precursors) transported from
upwind sources;

4, estimating emissions encountered by the hypothetical column of air
as it moves downwind toward the sjte observing maximum ozene concentrations;

5. estimating the height of the well-mixed layer into which pollutants
are dispersed;

6. estimating wind velocity to verify that air within the city during

mid-morning (6-11 a.m.)l 1s 1ikely to impact the site observing highest ozone
concentrations.

Specific air quality and meteorological measurements and siting requirements are
identified on pages 65669 - 65670 of the November 14, 1979 Federal Register.
Emission 1nventory needsAgrg also described in a report, Final Emission Inventory

Requirements for 1982 Ozéne State Implementation Plans (EPA—45074 80-016, December

1980) and were elaborated upon in worksheps held during Cctober 1980, The informa-
tion presented in these references is summarized below:

1) At least three czone monitoring sites

- one in the predominant summer daytime upwind direction

- one on the downwind edge of the city to measure peak ozone
during atmospheric stragnation periods;

- one somewhat further downwind (e.g., 15-40 km) to estimate
peak ozone during periods with light but well-defined winds.

2) At least one but preferably two collocated AMOC (non-methane
organic compounds) and NO, monitors

- site(s) located within the commercial district of the city to
characterize the urban NMOC/NO_ ratio and to estimate
morning precursor concentratijons.

3] Countywide reactiye ¥0C and MO emission estimates for a typical
summer weekday.



4) Surface temperature and pressure reasurements at a well yentilated
site near the center of the urban area. 1§ need be, pressure data taken at a
nearby airport can be used instead. These data are used in conjunction with
National Weather Service (N4¥S) radiosonde data or locally obtained urban vertical
temperature measurements of the atmospheric mixing layer. Use of these data to
estimate mixing heights is described in detail 4n Section 3.1.2 and Appendix A of
uideline for Use of City-Specific EKMA in Preparing Ozone SIPs and in Section 3.6
of this workbeck.

5) Surface wind speed and direction should be measured at at least two
sites, one of which is lccated in an area of high emissions. Wind data are
needed to verify that the site observing highest ozone is being impacted by the
¢ity. In city-specific EKMA, such sparse wind data are not used to generate the
"exact" trajectory followed by a hypothetical column of air.

Most of the measurements described in the previous paragraphs have been
commonly performed in the past. Two exceptions are the efforts to measure
transported ozone, and efforts to measure NMOC, As discussed in subsequent
sessions, ozone transported aloft appears to exert the most significant impact on
ozone concentrations medeled with OZIPP. Although several problems and procedures
for measuring O3 aloft are identified in the workshop, use of surface measure-
ments of ozone taken upwind from the city shortly after the breakup of the nocturnal

radiaticn inversion appears to be an acceptable approach for estimating ozone
transported aloft. .

leasurement of ambient NMOC requires greater care than other routine air
quality measurements. An additional problem results from the fact that ambient
WMOC is estimzted by teking the difference of two large numbers (total organic
pollutants and methane). As a result, small, apparently random, errors result in
MMOC measurements. The problem may be particularly severe for NMOC concentra-
tions less than about 0.5 ppmC. To circumvent difficulties imposed by these
random errors, robust indicators of ambient NMOC are used. Appropriate indicators
are identified in Section 3.2.2 of Guideline for Use of City-Specific EKMA in
Preparing Ozone SIPs. A detaziled Technical Assistance Document for the calibra-
tion and operztion of zutomated ambient non-methane organic analyzers has recently
become available. It is recommended that persons operating these instruments
become thorouchly familiar with procedures described therein.
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Monitoring Support - Outline

A. Purpose:

To characterize conditions corresponding to highest observed concentrations
of ozone so that as realistic input as possible is used in the model.

B. Implications for Monitoring Posed by City-Specific EKMA

1. Must estimate wind yvelocity to determine "upwind" and "downwind" and
consistency of the model's assumptions concerning trajectories.

2. Must estimate ozone and, possibly, precursors upwind of city.
3. Must estimate morning precursor concentrations within the city.

4. Must estimate the height of a well-mixed layer of air into which pol-
Tutants are dispersed.

5. Must estimate typical summertime emissions encountered by an air parcel.

6. Must estimate peak ozone concentrations downwind of the city.
C. Wind Velocity

1. Purpose: upwind-downwind determinations.

2. What is upwind?

3. Indicate why more detailed data are not require& for city-specific EKMA.
D. Measurement .of Upwind Ozone

1. Difficulties

2. Possible methods of measurement

a. aircraft
b. ozonesondes
c. surface data

3. Preference for surface data -- primarily because it is continuous.
4. What are we trying to measure

- note importance of ozone aloft versus surface ozone

5.  Where and when should measurements be made?
- 40+ km upwind

- shortly after breakup of the nocturnal inversion, before
photochemistry has had a chance to proceed very far.

79



E.  Measurerent of Upwind KMOC and WO,

1. Note that concentrations will generally be low (~ 0.1ppmC NMOC, min.
detectabie for NOxl.

2. Sum of species should be used for NMOC

- note disadvantage of this discontinuous method. Can only
estimate surface transport. Measurements aloft must be done
aboard aircraft.

3. Should measure 6-2 a.m. concentrations. As with O3, monitor should be
40+ km upwind.

F. Precursor Concentrations kithin City

1. Why needed
- NMOC/NOX ratios
- as a basis for considering the role of fresh emissions

2. Siting Requirements

NMOC and NOx-mongtors should be collocated in urban core
two or more sites preferable

locate more than 200 m from major individual sources
monitor during ozone season (at least 30 days)

3. Difficulties

- with commercially available FID instruments cannot reliably
- measure NMCC < 0.5ppmC with single instrument due to random
errors arising from taking the differences of twe large
numbers.
-'use robust measures
(a) ratio = NMOCg o/NO, ¢ g
(b) for single monitor use median 6-9 NMOC/NOX ratio
for five high days

(¢} for multiple sites whose ratios agree with 30% of their
mean, use the mean ratio for the day being modeled.

- NMCC instruments reguire greater care than most.
6. Mixing Layer
1. Ordinarily calculated from surface temperatures, pressure measurements

and vertical temperature - pressure profiles such as those available from the NKS
at nearby airports.
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2. At least one temperature sjte at an urban location.
3. Collocated pressure data are preferable.

Emissions Data

- countywide reactive YOC and NOX emissions for a typical summer day
- for standard EKMA chemistry speciation is not required

- gridding is not required because it is not commensurate with the wind
field information

Downwind Ozone Data
1. Needed to measure maximum ozone due to city

2. Siting: (8) not within 200 m of major source of NO,
(b) on downwind edge of city to account for stagnation days

(c] 15-30 km downwind from city's edge. For large cities,
this distance may be most appropriately 40+ km

-

Summary

at least two wind monitors

at least one temperature, pressure sensors
at least three ozone monitors
at least one KMOC, NO, monitor

countywide reactive YOC and NQx emission inventory for summer day
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NOTES

Wind Velocity

UPWIND.
DOWNWIND
DETERMINATIONS

STAGNATION
* - %

240 km

* ;Y‘m kel -l 240 kmy

lClTY’

Acceptable
monitoring locations
for estimating transported ozone

Upwind Ozone Measurement
e Measuring and isolating transport component

» Complications introduced by atmospheric
stratification

« Determining extent of urban recirculation

e Demarcation between an urban area and its
upwind neighbors is not always clear.

Msthods of Measuring Upwind Ozone
o Surface Measurements

e Aircraft

« Balloons (ozonesondes)




NOTLS

Surface Measurements

» Low levels caused by scavenging and deposition
e Little impact on urban peak ozone

¢ Take between 6 and 9 a.m.

EstimaTing Ozone ALOFT

o (AN BE SIGNIFICANT, EVEN >0.12 ppM,

@ HavE IMPACT ON PEAK OZONE CONCENTRATIONS,
AS OZONE IS ENTRAINED FROM ALOFT

® [F SURFACE MEASUREMENTS -ARE USED, ALOFT
MEASUREMENTS SHOULD BE MADE DURING MID-
" 'MORNING AFTER BREAKUP ;

o 40 + 1M UPWIND

MEASUREMENT OF UPWIND OZONE
SUNRISE
TEMPERATURE PROFILE

-— _i":‘:v‘

R tRLR~d
e A L4

PR, =att

MEASUREMENT OF UPWIND QZONE
MID-MORNING




MEASUREMENT OF UPWIND OZONE NOTES
AFTERNOON

Measurement of Upwind Precursors

« Low concentrations likely
o NMOC measured by sum oi species

 Measurements between 6 and 9 a.m.
of most interest - r

« Aloft measurements must be made directly.

Purpose of Monitoring Precursor
Concentration in City

» To estimate NMOCINO, ratios
o To consider fresh emissions

Siting Consliderations — City Precursors

« NMOC and NO, monltors co-located

» Two or more sites preferred

e At least 200 m from major sources

« Montoring should occur for at least 30 days
during ozone season.




NOTES

DERIVING
NMOCINO,
RATIOS FOR
EKMA

« 1 monitor — Use median ratio of
highest ozonse days with
precursor data.

» 2 or more monitors —

—~— If site ratios within 30% of
average, use day-speciflc ratio.

~ It not, use mean median ratio
from all sites.

Site ! Averags

9:1 H 8:1

131 : 10.5:1
7:1 : 6.5:1
4:1 &:1
Median 9:1

Lav

i

2 1021 : 10.5:1
3

4

]

vgan Median 2atio = 8.1:1

In Day 5, use a ratio of 8,31}




Technical Assistance Document ,
for the ]
CALIBRATION AND OPERATION |
OF i

AUTOMATED NMOC ANALYZERS - |

MIXING LAYER

» Surface Temperature Data
— At least one urban site

» Surface Pressure Data
— Co-located with temperature data.
— If not, need to know elevation.

e Vertical Temperature Profiles
— Can use NWS data.




' Bl ‘ NOT
EMISSION DATA S e ; =S

* Know what
to reduce

* Estimate fresh
emission In

COUNTYWIDE NG, EMISSIONS
REACTIVE VOC INVENTORY
for a ‘ for a
Summer it Summer
Weekday Y Weekday

PURPCSE OF DOWNWIND OZONE DATA

— To measure maximum ozone
attributable to city.

SITING FOR DOWNWIND OZONE DATA
* At least 200 m from major NO, sources
* At least two sites needed:

— One at downwind edge — stagnations

— One 15 to 40 + km downwind —
well-defined winds.




SUMMARY OF MONITORING REQUIREMENTS

¢ Al least two wind monitors

SUMMARY OF MONITORING REQUIREMENTS
o At least two wind monitors

+ At least one urban temperature and
pressure sensor

SUMMARY OF MONITORING REQUIREMENTS
e Al least two wind monitors

» At least one urban temperature and
pressure sensor

» At least three ozone monitors

SUMMARY OF MONITORING REQUIREMENTS

» At least two wind monitors

« At least one urban temperature and
pressure sensor

e At least three ozone monitors

e Al least one NMOC monitor
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SUMMARY OF MONITORING REQU!R;‘:-AENTS
¢ At jeast two wind monitors

e At least one urban temperature and
pressure sensor

e At least three ozone monitors

o At least one NMOC monitor

+ At least one NOX monitor co-located with
NMOC instrument

SUMMARY OF MONITORING REQUIREMENTS
« At jeast two wind monitors

« At least one urban temperature and
pressure sensor

-

e At least three ozone monitors

» At least one NMOC monitor

o At !eAast one NO, monitor co-located with
NMOC instrument

« Countywide reactive VOC and NO,
emission inventory

NCTES



1.6 Use of Data to Generate Iscpleths

Previous discussions have focused on the conceptual basis for the model
inderlying the EKMA technique and on the monitoring requirements for successful
application of the model. In this section, we see how these are put together
wch that city-specific ozone isopleth diagrams can be generated. Formulating
input data anc running the O0ZIPP computer program to produce the necessary
diagrams are each described.

The city-specific input variables to the OZIPP program can be grouped in
six categories: 1light intensity, dilution, O3 transport, precursor transport,
post €800 emissions, and reactivity. These city-specific inputs determine the
psitioning of the isopleths on a diagram, and thus directly affect control
calculations. Procedures for determining appropriate values for each of the
tity-specific inputs have been developed, and are described below. In some
instances, optional procedures may be more suitable, and these are also discussed
to some extent.

_ The city-specific inputs controlling Tight intensity are city Tatitude,
longitude, and time zone, as well as specification of the day being modeled.
These inputs are straightforward, and present no problems to the OZIPP user.
furthermore, sensitivity analyses suggest that this particular set of input
variables does not have a2 substantial impact on control estimates, and this is
not a critical element of an OZIPP/EKMA analysis.

Dilution in OZIPP is determined by the morning mixing height and the maximum
afternocn mixing height. Additional options allow specifying the time of growth,
but normally default times are assumed (i.e., 0800-LDT and the afternoon time
corresponding to 70% of the daylight hours). The recommended procedure for
estimating the mixing heights themselves makes use of city measurements of
temperature and pressure used in conjunction with National Weather Service (NWS)
radiosonde measurements. 1f other radioscnde measurements or special studies
(e.g., helicopter flights) are available, they may be used in place of the NWS
measurements. If neither of these are available, and the NWS data are not
representative, climetological data may be used. However, because of the critical
nature of these variables, this approach should only be used as a last resort.
Sensitivity of control estimates to this set of variables is very complex due to
the interactions of pollutants transported aloft and effects of post 0800
emissions. Thus, every effort should be made to obtain accurate estimates of
these variables.

Another critical element of an OZIPP/EKMA analysis is estimating the levels
of ozone transported into the urban area from upwind. Such transport occurs by
two mechanisms: transport in the surface-based mixed layer and transport aloft
above the early morning mixed layer. Transport in the surface layer has been
found to be unimportant due to scavenging by readily available NO, and is recom-
mended +o be set to zerc. If explicit consideration is desired, 6-2 a.m. urban
average ievels of 03 may be used to provide appropriate estimates. On the other
hand, transpcrt of 05 aioft has long been recognized as a significant factor,
and must be addressed in an OZIPP/EKMA analysis. The recommended approach for
estimating the O3 level 2loft is to use a mid-morning average concentration
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measured at a surface based continuous monitor v » 15 located upwind of the
city on the day being modeled. The mid-morning ¢ > should correspond to the
breakup of the nocturnal inversion; but if inform:z ion on the latter is not
available, an 1100-1300 LDT average is recommencded. If direct measurements of
0; aloft are available (e.g., aircraft, helicopter, towers, etc.), they may be
used in place of surface data. If day-specific measurements are not available,

the median of 2all available estimates of 05 aloft for all days being modeled
should be used.

Little evidence exists to suggest that the transport of precursors is a
significant problem. Furthermore, sensitivity analyses suggest that low to
moderate levels of precursor transport are unimportant in an OZIPP/EKMA analysis.
As a result, explicit treatment of precursor transport is not normally recom-
mended, and all transport levels should be set to zero. If detailed monitoring
of precursor transport levels is available and indicates significant transport
levels, then precursor transport should be addressed. In this instance, Appendix B
in Guideline for Use of City-Specific EKMA in Preparing Ozone SIPs should be
reviewed, and any questicns forwarded to EPA for special consultation.

The consideration of post 080C emissions in an OZIPP/EKMA analysis can be
an important factor in many instances, and therefore should be explicitly
considered in the analysis. The procedure for developing the input data repre-
sents a compromise between accurately representing the physical processes taking
place and their associated data requirements. Because the latter can be extremely
resource intensive, several simplifying assumptions have been made to permit the
consideration of post 0800 emissions in a routine manner. First, the post 0800
emissions are determined by the air parcel trajectory leading to the observed
peak O3 level of interest. This trajectory is assumed to originate in the urban
core and move at uniform speed to the site of peak ozone by the time it is
observed. The actual hourly levels of post 0800 emissions are determined by the
magnitude of VOC and NO_ emission densities in each county, and the county in
which the air parcel is"located during each hour. However, post 0800 emissions
are input to OZIPP as fractions of initial concentrations added each hour. The
hourly emission densities defined by the trajectory are converted to fractions
by means of the model initial conditions, i.e., urban, early morning, precursor
concentrations, and mixing height. Thus, post 0800 emissions fractions input to
0ZIPP are functions of the hypothetical trajectory, county emission densities,

early morning urban precursor levels, and initial (i.e., 0800 LDT) mixing
height.

Three city-specific inputs are associated with reactivity in OZIPP. Two
of these, the fraction of NMOC which is assumed to be propylene and the fraction
which is added as aldehydes, are associated with the overall reactivity of the
organic compounds. This reactivity was based on smeg chamber studies of irradisted
automobile exhaust, and is explicitly tied to this study. To date, these fractions
have not been related to other atmospheric mixes and the specific recommended
values must be used. The other reactivity variable is the initial NO,/NO
ratio. Normally, this variable is not critical, and a value of .25 is refommenced.
If specific inputs are desired, the NO,/NO_ ratio may be derived from 6-9 a.m.
NO, and NOX measurements taken in the urbah core.

a3



The preceding city-specific variables are input to OZIPP by means of
exercising specific options (e.g., the option DILUTION would be used to input
nixing height data). Each option contains a set of associated default inputs
which are assumed unless over-ridden by new input cdata. To actually generate an
jsopleth diagram, the user exercises the ISOPLETH coption. The scales of abscissa
ind ordinate, as well as the ozone isopleths plotted, can be controlled by the
user. All city-specific options exercised prior tc the ISOPLETH option will be
reflected in the 'diagram. In deriving the diagram, it 1s important that the Oj
isopleth of interest be located in the right half of the diagram to facilitate
computation of control estimates. The CALCULATE option is an inexpensive means
of checking to insure that this occurs. This option performs a single simula-
tion corresponding to one point on the isopleth diagram. Thus, candidate scales
of the abscissa and ordinate can be checked using the CALCULATE option to insure
‘that 1) the ozone level of interest is found within these scales, and 2) the
isopleth of interest is towards the right edge of the diagram.



Generating Ozone Isopleth Diagrams - Outline

A. Introduction

- Overview of Discussion
- Summary of OZIPP Inputs
- Effects of City-Specific Inputs

B. Formulation of City-Specific Input Variables

1.

Sunlight Intensity
a. Significance

b. City-Specific Inputs
- Latitude
= Longitude
- Date
- Time Zone

¢c. Sensitivity
- Important for Ozone Generation
- Not Critical for Estimating Controls

Dilution

a. Significance

b. City-Specific Inputs
Morning Mixing Height
Final Mixing Height
Start Time for Rise
Ending Time of Rise

c. Procedures for Estimating Inputs

d. Sensitivity
- Complex Interactions
- Critical With Respect To Ozone Generation

- Control Estimates Tend to be Insensitive to Small Changes
in Dilution

- Affects Importance of Pollutants Transported Aloft
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Ozone Transport
a. Significance
b. Mechanisms of Transport

c. City-Specific Inputs
- Level Aloft
- Level 1in Surface Layer

d. Procedures for Estimating Inputs

e. Sensitivity
- Surface Layer Transport Unimportant
- 03 Aloft is More Complex

Precursor Transport
‘a. Significance

b. City-Specific Inputs
- Levels Transported in Surface Layer
- Levels Transperted Aloft

c. Recommended Procedures

d. Sensitivity _
- 'NMGC Transport May Be Important if Levels Are High
- NOx Transport Not Critical

Post 0800 Emissions
a. Significance

b. City-Specific Inputs
- Definition of Emission Fractions
- Sources of Data
- Conceptual Basis

c. Example Procedure for Estimating Inputs

¢. Sensitivity
- Complex Interactions
- - Sensitivity Increases with Lower Initial Concentrations
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6. Reactivity
a. Significance

b. City-Specific Inputs
- Propylene Fraction
- NOZ/NOx Ratio
- Aldehyde Fraction

¢. Recommended Treatment of Reactivity
d. Sensitijvity
C. O0Z1PP Computer Operations
1. System Overview

2. 0ZIPP Options and Card Formats
PLAC
DILU
- TRAN
EMIS
- REAC
1sop
CALC

3. Format for City-Specific Inputs

4., CALCULATE Procedure
Purpose and Uses
Computer Resources

Options
Outputs

5. ISOPLETH Procedure
- Purpose

- Computer Resources
- Options
- Qutputs
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NOTES

Generating
Ozone
Isopleths

Generating an Ozone Isopleth Diagram

» Formulation of City-Specific Inputs
— Signilicance of each variable
— Use of available monitoring dala
— Sensitivity -

» Operational Aspecis of OZIPP
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OZIPP INPUT VARIABLES

1) Light Intensity

2) Dilution

3) Ozone Transport

4) Precursor Transport
5) Emissions

6) Reaclivity
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LIGHT INTENSITY

Inputs to OZIPP:

1) Latitude and longitude of city
2) Date
3) Time zone

SENSITIVITY

June 21 Los Angeles
versus
Sept. 15 Philadelphia

+ Decreases In predicted maximum
t-hilevels 01 41023 %

« Control requirements
reduced by 1102 %




NOTES

SUMMARY

Inputs Straightforward
Results Relatively Insensitive to Inputs
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DILUTION

Inputs to OZIPP:

1) Initial mixing helght

2) Final mixing height
3) Starting time of rise in mixing height

4) Ending time of rise In mixing height

SOURCES FOR ESTIMATING INPUTS

Recommended: National Weather Service
- Radiosonde Data

Cption 1: Special Monitoring Data
Option 2: Climatological Data
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SENSITIVITY

Sensitivity complicated by interactions with pollutants
aloft and post 0B0D emissions. 1In general,
- Ozone production reduced by increased dilution
{(can be substantial)
- Control requirements relatively insensitive to

small changes in dilution
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~Importance of pollutants aloft heightened with

increasing dilution
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SUMMARY ) -
Inputs estizated from day specific meteorological
measurements of climatological é;zn
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DATA NEEDED FOR ESTIMATION
OF MIXING HEIGHT

Surface Data:

0800 LCT-Temperaturer23.2°C
Pressure: 1010.3 mb
Maximum Temperature: 31.4°C at 1700 LCT
1700 LCT Pressure: 1C08.6 mb

Sounding Data:

1200 GMT Sovmorng 2000 GMT Scvnsing

Praspurnimtl  Meightem ASU Temsy 1701 Prevewe it Kerghttm ASL)  Temo. 101
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DATA FORMAT FOR MIXING HEIGHT
PROGRAM

First Line —-Abbb1 b5b1700.

Columns 1-4 O= 0800 LCT Mixing Height
1= Maximum Mixing Height
Columns 5-11 Climatological Value for Maximum
Mixing Height (in meters above
ground level)

Notles: b = Blank Column
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2nd line — bbbb62.0bb 1008.6bb 31.4 Urban surface dala
Jrd line — bbb114.0bb 1000.0bb 30.6 Sounding data

Columns 1.8 — Helght above sea level In melers
Columns 8-16 — Pressure in millibars
Columns 17-22 — Temperature In degrees Celslus

Notes: b= Blank column,
For missing data
— use 99999.9 for height.
— use 999.9 for temp.
Urban surface datla replace surface
lavel on the sounding (2nd linej.

3
INPUT: INPUT/IOUTPUT FOR MAXIMUM MIXING HEIGHT
LINE —EXAMPLE _
NUMBER
_ 1. . 1 '1700.
] 2. 62.0 1008.6 31.4
: 3. 114.0 1000.0 30.6
4. 1537.0 850.0 16.4
! 3 99999.9 831.0 - 15.4
i 6. 99999.9 791.0 '13.2
: 7. 99999.9 778.0 11.8
! 8. 999999 ~760.0 11.2
9. 3164.0 700.0 7.0
10. @ EOF

QUTPUT:

POTENTIAL
HEIGHT PRESSURE TEMP. TEMP.

- MASL MB DEG.C DEG.K
T 620 1008.6 31.4 3038

1140 1000.0 306 3038

15370 850.0 16.4 303.4

9999399 80 15.4 3043
§9989.9 7910 13.2
99999.9 778.0 LRR
99999.9 760.0 11.2
31640 700.0 1.0

MAX. MIXING HEIGHT 1513,
METERS AGL, B37.3 MILLIBARS.

THE CLIMATOLOGICAL MAXIMUM MIXING HEIGHT
VALUE ENTERED WAS 1700. METERS AGL.

| INPUT: INPUTIOUTPUT FO i
R 0800 LCT MIXING HEIGHT
LINE EXAMPLE
NUMBER '
1. 0 1700.
Z 62.0 1010.3 233
3. 139.0 1000.0 23.0
2. 99999.9 367.0 24.4
3 1550.0 850.0 16.2
5. 99999.9 827.0 142
7. 999399 817.0 136
B. 3168.0 700.0 256 :
5. @COF :

NOTES



CUTPUT:
POTENTYIAL
HEIGHT PRESSURE TEMP. TEMP,
MASL MB DEG.C DEG.X

2.0 10103 232 255.5
1338.0 1000.0 22.0 286.2

ACCORDING TO THIS METHOD. THE LOWEST
LAYER OF THE SOUNCING IS NOT WELL MIXED.
THIS IMPLIES A MIXING HREIGHT OF ZERO
METERS AGL. THE URBAN MIXING HEIGKT IS
GREATER THAN YHE 8. METER MIXING HEIGHT
COMPUTED B8Y THIS METHCD. 250 METERS AGL
SHQULD BE USED FOR THE EAMA 0800 LCT
MiXING HEIGHT.

THE CLIMATOLOGICAL MAXIMUM MIXING
KEIGHT VALUE ENTERED WAS 1700. METERS

AGL.

EARLY MORNING LURBAN PROFILE:
PHILADELPH!A, AUGUST 14, 1979, 0752 EDT.
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C O MID-AFT NOON
1200 {XAX. 0, TIME)=s

0, ALOFY
_ (UNSCAVENGED)

MIXING, -

DEFTH \

021PP APPLICATION IN CITY-SPECIFIC EXMA

Il

il

il

INPUTS TO OzipP

1) Concentration of O, aloft, ppm

2) Concentration of O, transported
in surface layer, ppm

~ SOURCES FOR
ESTIMATING INPUTS
* O, Aloft
Recommended: Use 1100-1300 LDT average
upwind surface measurement for day modeled

Option 1: Use available direct measurements
(e.g., aircraft, balloons, towers)

« Surface Layer O,

Recommended: Set to zero.
_Option 1: Use 6-3 a.m. urban average fevels.

SENSITIVITY

» Ozone production and control estimates are
not sensitive to surface layer transport of
ozone.

e Sensitivity to ozone aloft is complicated by
interactions of dilution and post-0800
emissions. In general —

— 0, maxima increase with increasing O,
aloft (generally 50% additive).

_— Control estimates increase with O, aloft.

NOTES



SUMMARY

* O, aloft usually is obtained from upwind
surface measurements.

* Surface layer transport can normally be
neglected.

* Consideration of O, aloft is a critical input.

Precursor
Transport

- INPUTS TO OZIPP

1) NMOC and/or NO, concentrations
transported in surface layer.

2) NMOC and/or NO, concentrations
transported aloft.

SQOURCES FOR ESTIMATING INPUTS
A) Precursors Alcit
Recommended Approach: Set 1o z8r0.
Option 1: It direct measyrements are
availabie and ievels are signilicant, use
measurements 10 estimats transporied
ievels alcit
B) Surface Layer Transport
ARecommendcas Approach: Set io zere.
Option 1: Use upwind measuraments (o
Gerive contrisuticn of transpont 1o urdan
feveia Solic~ guitance contained in EPA
45014-20-027, Appendix B.

NOTES
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SUMMARY

e Consideration not normally recommended
(i.e., assume zero).

SUMMARY

» Consideration not normatly recommended
(i.e., assume zero).

s Sensitivity studies suggest NO, transport
would not have a significant impact on
control estimates.

SUMMARY

¢ Consideration not normally recommended
(i.c., assume zero).

» Sensitivity studies suggest NO, transport
would not have a significant impact on
control estimates.

e Direct measurements must be available for
precursor transport.

Post 0800 Emisslions

promptpt gty
Sgrtcants Cantitnon 9F emun0n) i1y
G buiagwrnt 10 B0 DT aung 1he aw
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INPUTS TO OZIPP NOTES

« Emission fractions for NMOC and NO, for
each hour of emissions. Fractions express
post-0800 emissions relative to Initial
NMOC and NO, concentrations.

SOURCES FOR ESTIMATING INPUTS

« Relationship between ozone maximum and
urban core (i.e., trajectory).

* Couniywide emission inventory.

» Estimate of initial NMOC and NO,
cnetratios.

Basis {or Calcuiation of Emission Fractions

[<am>

Co
Ho

Example:

1) Assume an NO, emission density of 47.3
kg/km?-h.

2) Let this emission flux be dispersed into a
column of constant height (0.250 km) for a
period of one hour. After one hour the NO,
concentration in the column should be —

C=QAt=Qt
vV H
- C=(47.3 kg/km*-h ) (1 hour)
(1820 kg/km?® ppm) (0.25 km)

=0.100 ppm

Thus, tha 47.23 kg/kmi-h ernission density
would produce a concentration of 0.10C
pom in tha column.




Lo S NG R

3} An NO, emission fraction for one hour
should be calculated by dividing the
emission-produced concentration by the
initial concentration. For example:

tnitial Emission
Concentration Fraction

0.050 2.0

0.100 1.0

Bt R R R N A DI A S T e ¥ I S B R A
Alternative Appraach 10 Catculetion of Emission Fractions E
CoMo

Example:

1) Assume the initial NO,
concentration =0.200 ppm and the initial
mixing height=0.250 km.

2) First, calculate an emission density that
would generate the initial concentration
after one hour.

Loa g s

Qo=CV = CH
At {

Qo = (0.200 ppm) (0.250 km) (1830 kg/km? ppm)
(1 hour)

=94.5 Kgikm-h

£ T e R e S  ipie s S EER ATy T A NN TR
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3) Calculate emission fractions by dividing
hourly emission densities by this initial
emission density. For example —

Hourly Emission

Emission Density Fraction

23.6 kg/km*h 0.25
47.5 0.50
94.5 1.0

POST-0800 EMISSIONS
EXAMPLE CALCULATION
Step 1: Determine hourly sequence of emissions.

A) iniormation Avadedis

Posk a30ne messwnd
Setwean 1600- 1503 1.CT.
Sie s I3 Am downwing
of consee ity (3T}

i County Emisnonse Oefa

Adivsted
vocC
Emarone
gy

NOTES

4 4% T
3330
(311

o b A steaspi Hire s Sraum Detweon e Tenler-cIy

aevd the owrrming Bt -
The Soe is $iricded W0 seTen squal segments.
wouatlaowuw ot howrs Detwosn 3OO
ona 150 LCY.

9

£) Cakkuiste houtly, Countyside smussion densilies
Sdsies Adrrwed Adivatnd Adjusted
VOQ Emwavens, VOC Emision” NO Emiss.ons, ®C, Emuaior’
gy Sonsity. 2w =R Sonpr gensuy, ighmi N
3 45410° ns 29613 2%

pR il g "0 3 80" 11
16800 ] V100" Oa
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D) $pwcHy Bequence ol Emission Densiies

Adjusted Adjunivd
Tiajociony Segmont ¥OC Emiseioa NO,_ Emisscon
Tirs, LCY Locotion {County) Senslty, hpam' A genshy boAm’ ~h
[ 3] 23
%10 . 151
Wi 1
V12 i
124 1
1314 4t
1418 04

Step 2. Determine initial conditions and calculate
Initial emission density.

A} Avatieble Iniormation

Polivtant
—~ A Quabiy Cata NMOC
NO
NMOC [ = | ppmC x
NO, {=)ppom H NMOC
NO,

0300 LCT Mixing Hapnt
= 0250 xm

B) Cailcuiste Urban Averags 69 LCT Concentsstion

Crmoe = 1.9; 17 . 18

Cwo, = 0210 + 019 _ 4000

2

C) Calculate initisl Emission Densities

Foe VOC

0o = 4 Co Mo = (595 *Inm? ppmCi i1 8 ppC) 0.25 i » 268 MO

For NO,

Qo = 6 Co Mo = (1890 9’ pomi (0 200 ppmy (O 25 winp = 35 Sam *

Step 3: Calculate hourly emission fractions by
dividing hourly emission densities by the
initial emission density for each precursor.

YOC Howryy MO, Hourty
Emigsion Doneitg® NMOC Emission Emisaton Densiny” N0, Emueeron
Mot Tirw, 1CT spam’ Frection®* [TEL Y Fungiion®*®
: o5 =3 oos i o
$10 I 0 »
; wn 20 003 1 008
[} "2 0 003 27 oh
s 12-4 20 [N 1) 068
[ D 48 0s2 LR 004
H 1418 oe 000 04 000

* ronrty Ermasson Densiies
=e gmusson Frection s (Ememcn Densibypiindiat Densityl

— Ineat VOT Bansiy' » 258 ngam?
= thitiat MO ety & RS apam®

. AR T i LA AT R A W e

L TSR T I TR PR R
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SENSITIVITY

Sensitivity of control estimates to
post-0800 emissions is complicated by
interactions between initial conditions and
mixing heights. Sensitivity is greater at low

initial concentrations.

Generally, ozone maxima increase with
increasing post-0800 emissions.

Qontrql estimates may be reduced with
inclusion of post-0800 emissions.

SUMMARY

Post-0800 emissions information derived
from assumed trajectory, available emission
inventory, and initial conditions.

Post-0800 emissions should be considered
because they can be important under scme
circumstances. ,

Reactivity

SigaTcaace. Atlecs 19ive OF Erpme Fot
THne SR8 Srma I, 1878 I OFDRS B ORVCTOA.

INPUTS TO OZIPP

1) Propylene/butane split

2) Initial NO,/NO, ratio

3) Fraction of initial NMOC added as
aldehydes

NOTES
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ESTIMATION OF INPUTS

1) Propylene/butane fraction should be set to
recommended value, i.e., 25% propylene.

2) NO,/NO, ratio of 0.25 is recommended;
however, the ratio can be calculated from
urban 6-9 a.m. measurements of NO, and

. NO,.

3) Aldehyde fraction should be set to
recommended value, i.e., 5%.

B A R R s B S T TR YT N il

SENSITIVITY j

* No basis for altering HC reactivities. g

¢ Limited smog chamber studies suggest that
ozone production is not critically sensitive to
HC compaosition changes.

* O, production and control estimates are
insensitive to NO,/NO, ratio.

SUMMARY

» Recommended values for HC reactivity
must be used.

o CONSIDERATION of NO,/NO, IS not
imponrant.

OziPP COMPUTER
OPERATIONS

oIIPP
1KPUT
ortp? nnm

(optional)

A

SUTPUT
LISTING

NOTES
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OZIPP COMPUTER
OPERATIONS

Inputs

Input Variables OZIPP Dplion

Ligh! Intensity PLACE
Dilution DILUTION
Ozone Transpon TRANSPORT
Precursor Transport TRANSPORT
Post-C800 Emissions  EMISSIONS
Reactivity REACTIVITY
Isopieth Diagram

Single Simulation

Format*

cec cC cC cC ¢C cc cc
V-10 N-20 21-30 3t-40 41-50 S51-60 61-70

Fleld} Field :Field ; Field :Fleld ; Field  Field
1 i 2 i 3i4i5:i6;8 7

.
.
.
.
a
s
.

A

*Option always goes in Fisld 1.

OZIPP COMPUTER OPERATIONS
INPUT FORMAT

Frerg 2 Fic ) Fimig & Froiz$ Fuis §
Puce” LaterwOe tonpituoe Year Monh
£4.058) NI825: (asre) [X]
Driwtion k4 z Time 2
610} [ =N a0}
Transport 6 st 0, siz™ L NMOT sttt WO S
©0 [T Q0 L2
Aesctirily Propysene NCZ,
fiachron o5
0235

No. of NMOT NWOC L1 e
houts . ” nour 3 oot d
©0; * .2 ] 0.0
infal * . Pant Pnng
[ 1V ie o N 18 COMIoY ST COi ot Bl
o0 - 0.0y &0
L1 ne o info
scale nosiety opton
-2 ) 3 0L ®.0)

* A Bee tNEt COMY Tt oW ThE DAacE SONOR P e IAJO8 T ONGNUDe & O e dripnt
. covns b0 - -

At Wk st REIRNREMAH DI MBI Al A C DL &)

BHb 0 VAT 2GS MK 1 P A AN

oo B £ e Bk ys heie () A, RS

gy

v
b
[3
1
2
4




: NOTES

OZIPP COMPUTER :
OPERATIONS |
Calculation Procedure N

Purpose: To perform a single simulation for a.
given initial NMOC and NO, level
(corresponds to one point on the
isopleth diagram).

Uses: 1) To make an absolute ozone
prediction,

2) To define scales of isopleth
diagram.

Computer Resources:

Time: = 20 seconds
(UNIVAC 1100)
Cost: = $1.00

Output Options:

Minimal information option =0.0
Maximum information option=1.0
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CITY-SPECIFIC EXAMPLE

1 ] LD L

OZIPP COMPUTER

OPERATIONS
Isopleth Option

Purpose: To generate an ozone isopleth’
diagram.

Computer Resources: i

Time: <10 minutes

Cost: «$30

Output Options:
1) Print time of O, peak

2) Generate offline plot of isopleth diagram
(Use Plot Option)

3) Set scales of diagram

4) Set isopleth levels to be plotted
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3.7 Application of Isopleth Diagrams in EKMA

The preceding section described how indiyidual ozone isopleth diagrams are
generated. Each diagram corresponds to conditions leading to the peak ozone
concentration measured at one particular site on a given day. In order to
determine the overall SIP control requirement, an estimate is needed of the voc
emission recuction necessary to Tower the observed peak to 0.12 ppm. The VOC
emission recduction for each specific case is estimated by means of the EKMA
technique using the isopleth diagram, observed peak ozone, and measured data on
the NMOC/NO_ ratio. Described below are the assumptions underlying this approach,
and procedu¥es which should be used to make the calculations.

An isopleth diagram is generated by performing repeated simulations with
differing assumptions about initial precursor concentrations. Post 0800 emis-
sions also vary in proportion to the initial concentrations because these emis-
sions are expressed relative to the initial concentrations. Therefore, points
on a diagram represent different emission levels. One point exists on each
diagram which corresponds to the base conditions (i.e., the measured NMOC/NO
ratio and observed 0O; peak)}. A1l other points represent effects of changing
precursor emissions (i.e., both pre- and post 0800), relative to the base case,
assuming everything else remains constant. For example, assume the NMOC and NO
coordinates of the base point are T.2 ppnC and .16 ppm, respectively. The poinﬁ
found at 0.6 ppnC NMOC and .12 ppm NO_ would represent a 50% reduction in voc
emissions and a 25% reduction in NO_ emissions. Thus, once the base point is
defined, the diagram may be used 1)*to evaluate the effect on any proposed
emission reduction, and 2) to estimate the overall degree of VCC emission reduc-
tion needed to reduce the ozone peak to 0.12 ppm, given a change in NO emissions.
As indicated above, all emissions (i.e., both pre-0800 and post 0800) 3re assumed
to change by the same percentage. Also, when a single diagram is used for one
of two purposes described above, ozone is predicted as a result of precursor
emission changes alone, with all other conditions remaining fixed. For example,
when a single diagram is used, the level of transport aloft is assumed to
remain constant.

The actual procedure for estimating the VOC emission reduction needed to
lower a peak ozone level to 0.12 ppm consists of 1) locating a base point on the
diagram, and 2) finding a point representing the post-control state (i.e., the
point at which the 05 peak is predicted to be 0.12 ppm). The key to finding the
starting point is estimating the appropriate NMOC/NO_ ratio. A day specific
NMOC/NO_ ratio mey be derived from urban 6-2 a.m. medsurements of NMOC and NOx
provided that measurements are available from more than one site, and little
variability exists among individual site ratios (i.e., ratios for each site are
within +30% of the mean ratio). If neither of these criterja are met, then the
NMOC/NO_ ratio used in control calculations should be the median of the NMOC/NO
ratioe Xalculated for each day being modeled. The starting point on the diagraft
is found by the intersection of this ratio with the ozone isopleth corresponding
to the measured peak. Note that, in effect, the 0ZIPP model is calibrated to
measured cata by this procedure. The post control point is found by first
estimating the change in NO_ emissions 1ikely between the base period and the
post control period (usua11§ 1987). The NOX level found at the base point tis
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adjusted by this anticipated percentage change in NO_ emissions. The adjusted

NO. level is then located on the 0.12 ppm isopleth ift order to find the post
cofitrol point. The required YOC emission reducticn is computed as the percentage
difference in the MMCC levels associated with the base point and post control
point. This is the VOC emissicn reduction necessary to reduce the peak ozone
Tevel to 0.12 ppm for a particular site/day combination, assuming all other
factors remain unchanged.

In some instances, control estimates should take into account changes in
other factors besides emissions. For example, the levels of ozone transported
aloft may change as a result of implementing control programs in areas upwind
of the city. Even though estimating these changes is an extremely difficult
problem, guidelines have been developed for deriving potential reductions
(EPA-450/4-80-027). The procedure for incorporating changes concurrent with
emission reductions involves the use of two isopleth diagrams. The first dia-
gram represents the base conditions and is generated exactly as described before.
The base point is found in the standard manner described in the previous para-
graph. However, the post control point is located on a new diagram reflecting
the future conditions. For example, assume that for the base conditions, the
Tevel of ozone aloft is found to be .08 ppm. The base diagram would be generated
using this value. However, according to EPA-4530/4-80-027, the level aloft may
be reduced in the future by as much as .02 ppm. Assuming that the level of
ozone aloft in the future would be .06 ppm, a new diagram would be generated
with &1l inputs the same as for the base djacrem except for this new level of
ozone aloft. The post control point would then be located on this new diagram,
and the VOC emission reduction calculated in the standard fashion. If other
conditions are assumed tc change (e.g., precursor transport or gross changes in
post 0800 emissions), all changes should be reflected in the new, or future
case, diagram. _
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fpplication of Isopleth Diagrams in EXMA

A

Introduction

1. Overview of Discussion

2. Assumptions Underlying Diagram
3. A USe of Diagrams

4. Locating Base Point on Diagram

- O3 Level
- NMOC/NOX Ratio

Estimating Controls Using One Diagram

1.
2.

Procedure

Example Problems

Estimating Controls with Two Diagrams

1.
2.
3.

Examples of Conditjons Necessitating This Appraoch

Procedure

Example Problems with Change in O3 Aloft

- Problem Statement

- Procedures for Estimating Future O3 Aloft
- Problem Selution

Example Problem with More Than Two Concurrent Changes
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APPLICATIONS OF

ISOPLETH DIAGRAMS
IN EKMA

ESTIMATING CONTROLS

¢ Isoplath Diagram Assumplions
* Establishing Base Point
— NMOCINO, Ratlo
— O, Pesk

-

» Using Single Diagrams

« Consideration of Changes
Coancurrent With Emission
Reductions (e.g., Transport Levels)
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NOTES

isopleth Diagram can be used to:

e Estimate reduction In emissions necessary
to reduce peak O, t0 0.12 ppm (e.g.,

Point B)

* Evaluate effect of speclified control
requirements (e.g., Point C)

Key Point

in evaluating controls, only emissions are assumed
‘to change (dilution, transport, etc. remalin
unchanged).

LOCATING
BASE POINT

¢ Intersection of appropriate
0, isopleth with design
NMOC/NO, ratio.

Peak O,

Design
NMOCINO,
Rstlo
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* O, Isopleth corresponds
to O, peak at site/day
being modeled.

e NMOCI/NO, ratlo established
6-9 a.m. measurements In
urban core. Ratllo surrogate
for Initiat conditions.

NMOCI/NO, DESIGN RATIO

e Calculate site-specllic 6-9 a.m. average.
o Compute site-specific ratios.

e if more than one site, average.

If any individual ratio does not differ
from mean by more than 30%, use

ratio.

If not...

Use median of all ratios for all days

being modeled.
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NOTES

If NMOC and/or NO, data are not

available, use previous procedure.

Examples of
Calculation
Design
NMOC/NQO,
Ratios

Given: Ratios at five urban core
sites on the day being

modeled are 9.1, 6.2, 6.4, 6.5,
and 9.8, respectively.

Solution: First calculate the averagse ratio

R=01+62+64+65+9.8
5
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NOTE:

All the ratios are within = 30% ol ﬁ, ie., all

the ratios are between 5.3 and 9.9. Then, the
design ralio is

DR=R=76

Given: Assume that only one site is
available for the study.
Assume also that the
NMOC/NO, ratios are
available for five of the
design days. These ratios
are 8.8, 8.6, 15.5, 9.7 and
14.3, respectively.

Soiutlom Since only one sits s availabls, the
design ratio is
DR =median (8.8, 8.5, 15.5, 9.7, 14.3)
DR=8.7

ESTIMATE CONTROLS
(Single Diagram)

1) Generate base diagram
2) Locate base point

3) Calculate future NO, from '
emission inventory assumptions

NOTES,



NOTES

4) Locate post-control point

5) Compute VOC reduction
(NMOC), — (NMOQC),
(NMOC),

%R =

EXAMPLE 1
‘0, Design Value = 0.24
Design NMOGCINO, 8.1
Present Transport  ~ 0.08 ppm
Change NO, +10%

Clty-Specilic Data:

Latitude

Longitude

Time Zone

Day

Morning Mixing Height
Atterncon Mixing Height
NMOC Emission Fractions

90.2

6.0 (CDT}
Jure 8, 1978
250 m

1500 m

0.25, 0.02,

nonow o wu

NO, Emission Fractions

What reduction in VOC emissions

will be needed 1o reduce 0.24 ppm

to 0.12 pprn?




NOUTES

Generate Base
Diagram

OZIPP INPUT DATA

TIME
EXAMPLE 1 BASE CASE
PLAC 386 902 60 1976. 6.8

ST. LouUis

Oy 259 1500

TRAN 0.08

EMIS =-40 082 002 002
0.42 . 0.04 0.04
40

Locate Base
Point

Generate Base
Diagram

Base Point NMOC =2.45
Base Point NO,=0.306

131



NOTES

Calculate Future
« Point

Locate Basse
Point

Generate Base
Diagram

(NO), = (NO), x (1 - )

(NO), = 0.306 x {1 + " o = 0.337 ppm

Locate Pest
Control Point

Calculate Future
NO, Point

Locate Base
Point

Generale Base
Dlagram

(NMOC)5=.99
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Calculate VOC
Reduction

Locate Post
Control Point

Calculate Future
NO. Point

Locate Base
Point

Generate Base
Diagram

. 2.45°0.99 | oo
*R: =535

EXAMPLE 2

Same conditions as Example 1

FIND —

Predicted O, if VOC emissions
reduced 50%.

133
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Solution:
1} Base point is the same as Example 1 -
{NMOC), = 2.45(NO)), = 0.306 :

2) Future poinl is calculated as follows
(NO,), = (0.308) x (1 + %) = 0.337
(NMOC), = (2.45) x {1 ~ &) = 1.23

AN LR AR AN

B XA ke e AR

Y
WEIIA

Step 3: Locate Future Point on
Diagram and Estimate 0,.

A27 136

: A T i T T S S S T

CHANGES CONCURRENT WITH

EMISSION REDUCTIONS
(Two Diagrams)

Examples:
A) Change In ozone alolt due o upwind
control programs

B) Changes In precursor transport

C) Post-0800 emisslons change ditferently
from initlal conditions:

— Gross treaiment only
.~ Exampla: rapld growth In outlying
county

¥ ol S ST TR TR AR ¢ ISR sl




Methodology: Use two dlagrams — ons
representing base conditions and the other
representing future conditions.

1) Generate base diagram
2) Locate base point on base dlagram

3) Calculats future NO, point trom
anticipated changes in NO, emisslons

4) Generale tuture case diagram

5) Locate post-control point In future case
diagram

6) Compute VOC reduction

EXAMPLE 3
Given: Assume the same conditions
as for Example 1 except that
O, aloft will change in the

future because of
implementation of upwind
controls.




NOTES

FIND —

Reduction in VOC emissions
needed to reduce 0.24 ppm peak to
0.12 ppm.

Solution:

Steps 1 through 3 are exaclly the same as for
Example 1. Therefore:

(NMOC), = 2.45
(NO.)\ = 0.306
{NOJ, 0.337

Step 4: Generate Futurs Diagram.
Flirst, future O, aloft must be estimated.

5
-
1

Futare Dione Transpect, ppmt
2 3
{ i
.
)
i 1

2% .10 pil
Presost Orves Trasspert, pom

« Nonallainment upwind areas AHC = -40% &NO, = 0%
o Attainmen! upwind areas BHC = -20% ANO, = 0%

Assume upwind nonaltainment areas. Therefore, o,
" alo reduced 1o about 0.06 lrom 0.08.




STEP A. GENERATE FUTURE DIAGRAM

TITLE
EXAMPLE 3 FUTURE
PLAC 386 902 60 1976. 6.

ST. Louts
DLV 250. 1500.

TRAN 0.06

EMIS -~40 025 002 062 002 002
0.42 004 004 004

1ISOP 20 0.28

BLANK CARD

| Step 5: Locate Post Control Point
.]2

337

(NMOC),=1.08

STEP 8. COMPUTE VOC REDUCTION

%R =245 - 1.08 _ 559,
245

EXAMPLE 4

More Than Two Concurrent Changes

Problem: Repeat Exampls 3 excepl assume
that VOC and NO, emisslons for the
last 3 hours will triple in the future.

LA~ )



STEPS 1 THROUGH 3 REMAIN THE SAME
Thal Is: Base Point

(NMOC), = 2.45

(NO,), = 0.306

{NO)), = 0.337 i

Fulture o, aiolt = 0.06 ﬁ
However, en.zisslon frac”ons for hours 2 E
through 4 will now increase by a factor of 3.

STEP 4. GENERATE FUTURE DIAGRAM
TITLE

EXAMPLE Ly FUTURE
PLAC 386 902 60 1976. 6. 8.

ST. LOUIS
DILU 250. 1500.
TRAN 0.06

EMIS ~40 025 005 805 005
0.42 0412 0612 0.12
1SOP 40 0.56

BLANK CARD

S e

Step 5: Tocats Post Control Point

12
337

STEP 6. COMPUTE VOC REDUCTION

%R = 245 = 110 =s5%
2.45




3.8 Determining the Overall SIP Control Requirem nt

By applying the EKMA technique with city-specific diagrams, controls needec
to reduce peak ozone levels to 0.12 ppm can be calculated. From these results,
the conirol level which will insure achievement of the NAAQS should be selectec.

The choice of control level must be made 1in accordance with the statistical form
of the standard.

As ncted earlier, controls are calculated for a minimum of five high ozone
days for each site experiencing ozone peaks above 0.12 ppm. Normally, this
would require application of the OZIPP/EKMA technique at least five times for
each appropriate site/day combination (i.e., at least five base case diagrams
for each site). In practice, however, considerable duplication in high ozone
days is 1ikely for many sites in a monitoring network. When this occurs, the
same iscpleth diagram (or set of isopleths) can usually be used to make control
estimates for a number of sites. The only exception to this rule occurs when
significantly different post 0800 emissions are found for trajectories leading
to different monitoring sites and these differences.significantly affect posi-
tioning of the isopleths on the diagram. Thus, the number of isopleth diagrams
to be generated may be reduced by careful review of the highest days at all
sites. Use of the CALCULATE option can facilitate appropriate sensitivity
tests. In any event, control levels must be estimated for the ozone levels

found at each site on the five days with the highest peaks (i.e., peaks greater
than 0.12 ppm). '

The NAAQS for ozone is site specific, reouiring that the daily maximum
hourly ozone concentration must not exceed 0.12 ppm more than once per year at
each site. A site specific control level is chosen such that the frequency
distribution of ozone levels at that site occurring after implementation would
not violate the standard. If a three year data base were used, this would be
the fourth highest control estimate; for a two year data base, it would be the
third highest; and for only ore year of data it would be the second highest
control level. By choosing these particular levels of control, only one peak
level above 0.12 ppm would be predicted for each site. The final step in deter-
mining the SIP control level is selecting the highest site specific contirol
estimate. This level of control is necessary to insure that the NAAQS is achieved
at all menitoring sites.



DETERMINE THE OVERALL‘SIP'CONTROL REQUIREMENT

A. Overview
B. Example 1
C. Example 2
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NOT.:S

SIP CONTROL  ZE=H
REQUIREMENTS |&=2]

: g

Estimates of VOC reductions
needed to reduce five highest
peaks at each site to.12 ppm

NREIARE S AN T
SR ZONAT iy
TREIN L

SELECT VOC
REDUCTION  Rsise®
THAT INSURES THE E25055 %

-

NAAQS WILL BE
MET AT EACH

e Control Selected for Each Site:
Years of Choice of
Data Controtl

1 2nd

2 3rd

3 © . Ath
« SiP controf equsls highest of site-specitic

controls. )
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Example ‘ 7 NOTES

One Year of Dala

Sile 1
0, %R

i 024 60
2 0.18 57
3 0.16 45
4 0.15 39
5 0.14 39

SIP Control Requirement = 57%

Example 2

Multiple Years of Data

Site 1° Site 2°*
Date 0, “%A Date o,

7673 024 57 e2sit3 026
1W/180 024 60 71379

e778 023 $5 6880

s 022 9/14/79

as79 021 51 82580

* Assume J years' data

%A
$iP Control Requirement = 58% ,**Assur 2 years' data




3.9 Efforts to Validate EKMA

The primary question concerning validation of city-specific EKMA is, “how
well does the model estimate control requirements needed to attain the-ozone
NAAQS?" This question cannot be answered unequivocally, because there is n¢
observed or "right" answer against which to compare model performance. Hence,
four less direct approaches have been used to validate EKMA.

Approach 1. Comparison with Historical Trends

This approach is to compare the observed impact of implemented
controls with that which would have been predicted had city-specific EKMA been
applied prior to the implementation of controls. The approach has been tried in
Los Angeles using air quality and emissions data collected between 1963 and
1978. Comparisons suggest that about 70% of the predictions agree with obser-
vations within a rather narrow band of uncertainty. If uncertainty in NMOC/NO
ratios prevailing in the early 1960's is considered, all observations and pre-X
dictions agree. However, in the latter case uncertainty is rather large.

Approach 2. Comparison with Predictions Cbtained with Validated
Sophisticated Models

. This approach compares the impact of specified reductions in
precursor levels using city-specific EKMA with that obtained with validated
sophisticated photochemical dispersion models. Agreement suggests that the
control estimates ob:iained with city-specific EKMA are about as good as is
possible with state-of-the-art models. Such comparisons have been performed in
St. Louis, Los Angeles, San Francisco, Sacramento, and Tulsa using several
different dispersion models. . Of the 33 comparisons available, 26 agreed within
104. If the major concern is that city-specific EKMA may prescribe more controlst
than arz necessary to attain the NAAQS, these comparisons suggest that chances
of prescribing a control requirement that is more than 10% too severe is only
about cne in nine.

Approach 3 is to compare predicted peak ozone and corresponding ambient:
precursor estimates with observed ambient air quality. Such an approach requirest
a more detailed data base than is likely to be available for use with city-
specific EKMA. Consequently, it is a less direct test of city-specific EKMA as
it is used in SIPs. However, if it can be demonstrated that the OZIPP model ,
underlying EKMA works well in predicting absolute levels of ozone with a detailed:
data base, the credibility of city-specific EKMA is enhanced. Approach 3 has
been applied in St. Louis, Los Angeles and San Francisco. In these tests, the
0ZIPP model was found to systematically underpredict peak observed ozone. It
is apparent that surface wind data provide an inadequate descriptor of wind
flow for some of the days tested. Primarily for this reason, estimates agreed
with observations within 30% on only 10 of 16 occasions. The inconsistent ap-
plicability of surface wind data in these tests suggests that more complete
wind information than anticipated in the November 14, 1979 Federal Register
notice is needed if EKMA is to be applied as a simplified trajectory model
(i.e., Level II analysis). ‘
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Approach & is to see whether city-specific EKMA is a good indicator of
acity's maximum ozone forming potential. As described above, sometimes it is
very difficult to estimate a trajectory from surface data. The trajectory
assumed in city-specific EKMA should tend to maximize the peak ozone predicted
by the mocel. In addition, simulations with photochemical grid models often
suggest that the maximum hourly ozone concentraticn does not occur at any of a
limited number of monitoring sites. Hence, if the other inputs to OZIPP are
accurate and the model is valid, it should act as an upper 1imit to observed
values.

Although this test has been applied for several cities with the standard
EKMA isopleths (Level IV analysis), Approach 4 has only been tried in St. Louis
for city-specific isopleths. The same ten cases tested in Approach 3 have also
been tried with Approach 4. The results indicate that the model provides
unbiased predictions of observed peaks, with eight of ten estimates agreeing
vithin +30% of the observations.

144



EKMA Validation Efforts -- Qutline

A.

Identify Key Questions in Eyaluating Model Performance

- how well does a model predict control requirements needed to attain the
ozone NAAQS?

Problems

- there are no observations or "right" answers against which to compare
predictions ; ' ‘

- non-linearity of ozone
~ therefore, cannot present an unequivocal demonstration that model works.

Approaches for VYalidating EKMA
1. Approach 1: Comparison with Historical Trends
(a) Procedure:
(1) - reyiew ambient precursor (or emissions) and ozone data
from a period prior to initiation of major controls;

(2] - note changes in.ambient precursors or emissions;

(3] - use EKMA isopleths to estimate corresponding changes in
ozone concentrations;

(4) - compare estimated changes with observed changes in ozone.
(b} Stfength; and Weaknesses
(1) - intuitively most appealing -- comes closest to answering
key questions concerning model performance;
(2} - only LA has sufficient data to apply the approach;

(3) - much uncertainty abcout key parameters in base period
(e.g., NMOC/NO_ ratio in early sixties, transported ozone,
mixing heightsi;

(4) - relatively small changes in precursor levels.

2. Approach 2: Comparison of Changes in Ozone Predicted by EKMA versus
Those Predicted with Validated Sophisticated Models

(2) Procedure:

(1 - simulate a limited number of days for which sufficient
data exist using a "Level I" model;

(2] - satisfy oneself that the sophisticated model agrees satis-
factorily with observations; ’

(3] - simulate a control strategy with the sophisticated model;
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(4) - simulate the same strategy with EKMA and note how closely
predicted changes in ozone agree with those in step (3).

(b) Strengths and Weaknesses

(1) - enables one to assess accuracy of predicted changes in
03 concentrations;

(2} - can examine under range of changes than possible with
trend data;

(3) - more flexible than Approach 1;

(4) - method assumes sophisticated model predicts changes in
ozone concentrations accurately -- non-linearity;

(5) - many of the data required by the sophisticated model may
be suspect;

(6) - laborious and reguires large data base.
Approach 3: Comparison of Predicted Peak Ozone and Corresponding
Ambient Precursor Estimates with Ambient Air Quality Data
(a) Procedure -- the same as js used for sophisticated modele

(1) - select a limited number of days with detailed meteoro-
logical and air quality datza;

(2) - simulate each day as accurately as possible within the
1imits imposed by the model (1.e., use a Level II analysis);

(3) - compare predictions with observations.
(b) Strengths and Weaknesses
(1) - stringent test utilizing an intense data base;

(2) - similar to tests of sophisticated models;
(3) - does not address key question directly;
(4) - is not the way in which city-specific EKMA is likely to

be applied;
(5) - laborious and data intensive.

Approach 4: Use of City-Specific EKMA as an Indicator of a City's
Maximum Ozone Forming Potential

(a) Rationale -- becuase of the assumed trajectory and limited Air
Quality Monitoring Network, city-specific EKMA should tend to maximize
a city's predicted impact on peak ozone. However, if predictions

are near or only slightly above observations, this suggests simpli-
fications invoked may not be critical.

(b) Procedures
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(1) - predict peak ozone concentrations using OZIPP as recommended
in city-specific EKMA; '

(2] - plot observed versus estimated peak ozone; )
(31 - for most points on scatterplot, predictions should be close
to or above observations.
(c] Strengths and Weaknesses
(11 - reflects use of OZIPP as applied in city-specific EKMA;
(2] - does not rely so much on difficult-to-obtain data;

(3] - does not directly address the key question concerning per-
formance of city-specific EKMA;

(41 - less rigorous test than Approach 3.

Extent of Comparisons

1. Historical Trends: 1 city -- Los Angelés 1963-78.

2. Comparison with Sophisticated Models: 4 cities: St. Louis, Los Angeles,
San Francisco and Sacramento. Sophisticated models include Airshed,

. LIRAQ and SA! Trajectory Model.

3. Comparison with Air Quality Data Using Level II EKMA
10 comparisons in St. Louis, 3 comparisons in Los Angeles, 1 compari-
scn in San Francisco.

4. Using EKMA as an Indicator of Ozone-Forming Potential
10 cbservaticns in 1 city: St. Louis

Results

1. Historical Trends

(a) trend parameters used (maximum daily O and 95th percentile
max. daily 03)

(b} i1lustrate graphical cutput and show why each comparison is
independent

(¢} cite sources of shown uncertainty band as well as other sources
of uncertainty

- running 3 year averages

~ spatial differences in precursors
- uncertainties in NMOC/NOx ratio
- lack of constant meteorology
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(d) Of 16 available comparisons, approximately 70% agreed with shown
bands of uncertainty for both 25th percentile and meximum ozone

(el Within all uncertainties, all comparisons agree. However, these
uncertainties can be large,

Comparisons with Sophisticated Models

(a) explain types of strategies investigated. MNote that 33 compari-
sons have been made

(b] show example from St. Louis

(c] show and explain distribution diagram

- essentially, city-specific EKMA tends to provide unbiased
estimates of sophisticated model estimates

(d) emphasize left-hand portion of diagram -- this represents 1ikeli-
hood of prescribing controls which are too stringent. Results
suggest a likelihood of only about cne chance in six of over-
predicting needed controls by more than 10%.

je

Comparison with Air Quafity Data Using Level II EKMA

(a) briefly describe how predicticns were made and the data base used
~in making the comparison

(b) present scatter diagram and note correspondence of better pre-
dictions with days having consisient definition of wind fields,
Mention results of sensitivity tests to kinetics mechanism.

Use of City-Specific EKMA as an Indicator of Maximum Czone-Forming
Potential '

(a) note that predictions of absolute czone concentrations were made
following the procedures outlined in the EKMA guidance

(b) present and describe scatter diagram of results

F.  Summary

1.

No approach provides irrefutable evidence that city-specitic EKMA
works.

Comparison with historical trends suggests agreement, but only within
a range of uncertainty.

Generally similar results are obtained with EXMA and sophisticated
models.
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Level II EKMA tends to underpredict obseryed peak 03 in St. Louis,
with worst predictions tending to occur on days with the most ambiguous
wind fields. T '

City-specific EKMA tends to perform better than Level Il EKMA in esti-
mating peak ozone concentrations.

149



B ~e,=:~:~:§ | NOTES

EFFORTS TO
VALIDATE

=KMA

How well does mode! estimate
conlrols needed to attain NAAQS?

-

Problems In Evaivaling Model Perlormance

« No “right” answet lor comparison
« Noniinearlty of czone

APPROACHES USED
TO VALIDATE EKMA

COMPARE. . .

WITH HISTORICAL TRENDS
WITH SOPHISTICATED MODELS
WiTH A.Q. USING EXTENS!VE §
DATA BASE

WITH A.Q. USING LESS
EXTINS{VE DATA BASE




COMPARE WITH TRENDS NOTES:

e Regview precursor data before controls

o Note change in precursors

¢ Predict change in O,

® Predicted vs. observed
changes in O,

COMPARE WITH TRENDS

- Strengths Weaknesses
« Intuilively « Only LA has
appealing. sufficient data.
* Ccmes close to * Much uncertainty
acdressing key . exists.

ques.on. * Relativety small

changes observed.

——n
MEARE WITH MODELS /é\(”. o —
CO- \_/L._——"“

Simulate several days with
sophisticated models

Ensure model “validates™ adequately

Simulate control strategies with model
and note change in O,

Simulate with EKMA and compare

COMPARE WITH MODELS

Sirengths Wesknesses

» Assesses accuracy * Assumes changes
of predicted predictled with
changes in ozone., sophisticated model

« Can examine wider are accurate
range of changes » Dala required by
than is possible sophisticated modet
with trend data. may be suspect.

* More fiexible than * Hesource-intensive.
Approach 1.
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; NOTES

COMPARE
WITH AQ

RV RLS:

COMPARE WITH AIR QUALITY DATA

Strengths Weaknesses

e Stringent test with < Does not direclly
detailed daia bass. address key

* Similar to validalion question,

exercises with * Not the way city-
sophisticated specific is likely to
models. be applied.

* Resource-lntensive.

COMPARE WITH A.Q. USING
LEVEL 111 DATA

« Predict peak ozone with OZIPP.

» Plot observed vs. predicted ozone on F
scatlter diagram.

+ Mos! predictions should be near or above
observalions.

COMPARE WITH A.Q. USING
LEVEL 11T DATA

Strengths Weaknesses
 Reflects use of * Does not directly
OZIPP as applied address key
in city-specific question.
EKMA. * Less rigorous than

« Not datz-inlensive. Appiwach 3.




NOTE'S

EXTENT OF EKMA EVALUATIONS

Cly Approsch 1 Approach 2 Approsch ) Approsch &
Si. Louly x 3 ®

Los Angeles 3 3 ®
San Francisco x b
Sacramento ]

Results of Approach 1 —
Trends Parameters
« Maximum daily O, concentration

 95th percentile daily maximum
0, concentration

RESULTS OF THE VALIDATION STUDIES

z PREDICTED
o -8 0ZONE TRENOS
- . T
é -30
- ACTUAL Ji
& E s
- N
o&f”
Zz o AZUSA
O 95TH PERCENTILE OF DAILY MAXIMUM OZONE
o PREDICTED TRENDS BASED ON EMISSION TRENDS
w 19 A: Statisticat error in ambient azone rends
g 8: Error in precursor irend data
N - -
(o] L)lli:l'fil'i‘l!h

YEAR

Sources of Uncertainty in
Comparsion of EKMA With Trends

Smoothed averages

Spatial ditferences in precursors
NMOCINO, ratios In 1960’s
Unknown metecrological variations
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.. 1] . J
Summary of Les Angeias Trend Comparisons* é
Trend Parameters é
85th Maximum §
‘ Percentile Ozone
Using Ambient
Precursor Trends 12/16 14/20
Using Emission Trends 10/18 13120
including Uncertairty in
in NMOCINO, ratio 16!16 2020
% * Numerator . Cases of agreement within uncertainty bounds

Number of comparisons

Example Set of Comparisons Between
EKMA and Another Mode! for St. Louis®
June 7, 1876

%5 NMOC 467 +17 =17 42 =70 0 —42 — &2
% bt NO, 0 0 0 0 0+20+20-20

Airshes

Model +5 +3 -7 -25-48 +1-32-18
%4 0O, -

EKMA +15 +5 -6 -21-83 +3-25~-21
Difterence in
Seansitivity 10 2 -1 =4 4 2 -5 2
(EXKMA-Airshec)

*Cranges ¢ Oriterences sl expresses n %
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«AIMTOoOmmT .
rS

“~

et do ]

:

-29 -1 L] 3
SIFFERENCEC: IN IRPAlT PREDICTEIL 3v £XNA AND OTHER MODELS

DISTRIITICH GF SIFFERE~TES YETUELN TITY-SPEIIFIC EXAA AND
OTHER RIDELS
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NOTES
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Summary of Results

» Each approach used to validate EKMA
has flaws.

Summary of Results

* Each approach used to validate EKMA
has flaws.

» EKMA agrees with trends, but within a
fairly large range of uncertainty.

Summary of Results

e Each approach uszd to validate EKMA
has flaws.

e EKMA agrees with trends, but within a
fairly large range of uncertainty.

* Generally similar results are cbtained with

sophisticated models.

Summary of Resuits

s Each approach used to validate EKMA
has flaws.

e EKMA agrees with trends, but within a
fairly large range of uncertainty. g

e Generally similar results are obtained with
sophisticated models.

¢ Level Il EKMA tends to underpredict
observed peak czone.
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Summary of Results

Each approach used to validate EKMA has
flaws.

EKMA agrees with trends, but within a
fairly large range of uncertainty.

Generally simiilar results are obtained with
sophisticated models.

Level It EKMA tends to underpredict
observed peak ozone.

City-specific EKMA appears to perform
better than Level Il EKMA in predicting
peak ozone. ‘
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3.10 Modeling Related Issues

This page may be used for notes concerning issues which arise during

this session of the workshop.
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4.0 COMMONLY USED TERMS AND ACRONYMS

BACT

City-Specific EKMA

16
EKMA

I/M
tevel 1 Anzlysis

Level II Analysis

NAAQS

- NmMoC

"NO

ozip?

RACT
RFP

Best Available Control Technology

Also known as "Level III analysis." The OZIPP computer
model is used to generate ozone iscpleths for use in
EKMA. The isopleths reflect locally zpplicable meteo~
rological data, diurnal emission patterns and trans-
ported ozone and precursors.

Control Techniques Guidelines

Empirical Kinetics Modeling Approach. This is a
procedure in which an ozone isopleth diagram is used
to estimate reductions in NMOC and/or NOx needed to
attain the ozone NAAQS.

Inspection and Maintenance

Use of a validated photochemical atmospheric dispersion

model.

This has also been called a "simplified trajectory
model." 1In this analysis, specific trajectories are
derived from an extensive array of wind data. Specific
air quality, emissions and meteorological inputs
encountered by an air parcel as it follows individual
trajectories, are used to derive the appropriate ozone
isopleths utilized in the EKMA procedure for each

- trajectory.

National Ambient Air Quality Standard. The NAAQS for
ozone is discussed in Section 3.3.

A1l organic compounds r.2asured in the atmosphere with
the exception of methane.

Oxides cf Nitrogen -- includes nitric oxide (NO) and
nitrogen dioxide (NC;). The NMOC/NC_ ratio is an
important determinant of how much cofitrols will be
needed to attain the National Ambient Air Guality
Standard for Ozone.

Ozone lsopleth Plotting Package. This is a computer
model which generates the ozone isopleths used in the
EKMA procedure.

Reasonabie Available Control Technology

Reasonable Further Progress

159



SIP State Implementation Plan

standard EXMA Alsc known as "Level IV analysis.” Utilizes a published
set of isopleth curves in applying the EKMA procedure.

YoC Volatile Organic Compounds. An abbreviation for the
organic emissicns important in the formation of ozone.
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5.0 U.S. EPA POLICY ON 1982 SIP'S FOR OZONE AND CARBON MONOXIDE AND
ADMINISTRATOR'S SIP CRITERIA MEMO
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Thursday P
January 22, 1981

Part VI

Environmental

Protection-Agency

State Implementation Plans; Approval of
1682 Ozone and Carbon Monoxide Plan
Revisions for Areas Needing an
Attainment Date .Extension; and
Approved Ozone Modeling Techniques;
Final Policy and Proposed Rulemaking
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Federal Register / Vol. 46, No. 14 / Thursday, January 22, 1981 / Rules and Regulations

ENVIRCNMENTAL PROTECTION Carolind 27711, telephane (919) 541-

AGENCY - 5497, .
' Transportatxon policy contact Mx 2
40 CFR Part 51 Gary C. Hawthorn, Office of R
Transportation and Land Use Pohcy
{A-FRL 1722-8]

{ANR-445}, Environmental Protection
Agency, 401 M Street, SW,, Washington,
D.C. 20460, telephone (202) 755-0603.
Vehicle inspection and maintenance .
contact: Mr. Donald White, Motor

State Implementation Plans; Approval .
of 1882 Ozone and Carbon Monoxide
Plan Revislons for Areas Needing an

Attainment Date Extension _ Vehicle Enn::ion TestLab, - - Tl
ency: Environmertal Protection Eavironmental Protection Agency, 2565

:\235‘5?- Environmer ection Plymouth Road, Ann Arbor, Mmhxgan

ACTION: Final policy 48105, telephone {313) 668-4350. . =-

SUPPLEMENTARY INFORMATION: During
the 60-day comment period for the
proposed policy EPA received comments -
from 28 organizations and mdwxduals.
Comments from over 30 other 7
organizations and individuals were O
received afier the close of the comment <
period. EPA carefnlly considered all the
commeats and made several changes to -
the policy. Major issues raised by those =
subrriting comments; EPA's responses, _
and any resultant charges in the policy

SUMMARY: Provisions of the 1977 Clean
Alr Act Amendments require states that
have received an extension of the
attainment dste for a national ambient ~
&5 quality standard (NAAQS) for ozone
o carbon monoxide beyond 1982t0 -
schmit a state implementation plan (SIP)”
revision by July 1, 1922. This policy
cescxibes the criteria that the
E=vironmental Protection Agency {(EPA}
wil use to review these 1582 SIP

su2mittals and also updates and |

s¢*;le..eats the Adzizistatar's - sumnary of comments and EPA -

Tesruary 24, 1978 mesiorexdur, respotses are included in Docket No. 5» .

“Criteria for Approval of 1573 SIP _ - 76~43 and available at EPA reg:onal

Raisions.” (“Fkam)t:d cces. . - _

s....seq'um . ~
posed this pohcy on o At:umng NAAQS. Aﬁet 1987 D ,__,', .

C:-' 30, 1980 (45 FR 54253} a..d In the proposed policy EPA s

mz:nned 8 80-day period for publ '_ recogaized that & few large vwhen areas

with very severe ozone and carbon
. ".mmonoxide problems may not be sble 1o _'
" “attain NAAQSs by Decexmber 21,-1887,-:

. the deadline set ix the Clean Air Act.

ta=ment. The comments received cn
.ua jor issues, EPA's respocse to the .
comments, and the chenges to the
raposed policy are su—mz-tzed below. .
R =ore detailed summary of con:...ent:
a.nc the EPA responses bave been -- -~
incioded i*Docket }o. A-75—43 and are~:

..

submit SIP revisicns by | yl.laezﬂ'mt
demonstirate attainment as soon as

2lso avaiiable fm-revxew stEPA .. - possible after 1587 using additional,’
regionsl offices. - more eZective measures beyond those
oATES: Final policy eﬁectxve }'am;ary 25, Fequiredin other areas.
1981. )

-~ ~7- ' .- commenting on this portion of the -
::nanass: I:uocket Nl‘:g‘!‘; :ai—‘t 1o this proposal supported the course cf action

outlined by EPA: Others believed,
however, that such a policy would
encourage some arsas to slow or

- abandon their air q.mlity clees-up
efforts. Far example, ons state -

" environmental agency commented that .
granting any delay was inappropriate as
federal pclicy and that asking the public
to accept additionel years of poor air
quality was unacceptable. Several state

acdan, is located at the EPA Central
Docket Section, West Tower Lotby,
Gallery 1, 401 M Steet, SW,
Washington, D.C. 20480. The docket may
be inspected between 8:00 am. and 4£:00
p.m. on weekdays and a reasonable fee
may be chargsd for copying. A smme..-y
of the ?;immle]nts regewed oz the
TOpQs cy and EPA respaonses to
?hemccmi::!s are also tvaxlablc for
revisw &t the EPA regional olfice
Iscations listed in Appexdix E.
FOR FURTHER INFORMATION CONTACT:
Additional irformation about the policy .
is evailable Som the following: General
_pelicy contact: Mz. Johanie L. Peasson,
Standards Implementation Branch, -~ -
Environmeatal Protection Agency (MD-
15). Research Triangle Park, North -

that the EPA Administrator would be :
exceeding his authority under the Clean

demonstrate attainment by 1987. -
submission from a few urban areas with

severe ozone and carbon monoxide
problems of SIPs that provide for
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- makes more explicit, however, EPA’s

Air Act if he accepted a SIP that did not‘“ -
The final EPA policy still permits the =

expedilious attainment of NAAQSs by a *

-specific date after 1967. The policy now

intent to cerefully evaluate the -
effectiveness of measures in SIPs for all
area and ensure that the most effective
measures have been adequately .
considered in any area that does not
demonstrate attainment by 1987,

EPA recognized in the proposal that
current provisions of the Clean Air Act
may not allow epproval of a SIP that
provides for attainment of NAAQSs -
after 1987 and that action by the -
Congress may be necessary. EPA -
considers any request to the Congress

- for additional delay of attainment
" deadlines to be a serious step and one
that should be considered only after it i

= clear that all available and

- implementable control measures will be
_adopted. : s

Providing Adequate Time for SIP_
.= Adoption _

:_ The proposed policy rexterated and
expanded upon the Clean Alr Act
Tequirements that a fully adopted.

are summarized.below. A more deta.ded -. legally enforceable SIP revision must be

" submitted to EPA by July 1, 1982 -
Several state and local agencies .

;.- responsible for SIP development
. =?:m=z..-commented that they wonld be tnable
-. to ensure the adoption and submittal of

all required measures by July 1982,
pamcula.rly if EPA guidance mentioned

_in the proposed policy is not available -

early in 1981. EPA recogaizes that
meeting the July deadline may be a

.- protlem for some areas, butis - =
constraired by the Clean Air Act from

- EPA proposed that such areas should == 7..granting any tme extensions.

EPA will continue the practiceof
grantmg conditiosal SIP approval -
. followed in acting on the plan revisions
* due in 1579. If & SIP revision is in
1 substantial compliance with Part D of -

_ Some public ard private orgamzsnam " the Clean Air Act and the state provides

- assurances that remainirg minor -
deficiences will be remedied within a
.. short time, EPA may approve the plan

- with conditions that corrective actions

will be completed according to a
specified schedule. For example, if
. missing regulations applying RACT to -

- required sources constitutes a minor

deﬁaency in the SIP end the state

- commits to & schedule for submitting -
. those regulations, then EPA may
. conditionally epprove the SiP.
and local agencies stated they believed - -

“The proposed policy included the

: requirement that states must adopt

- regulations applying reasonably
available control ted‘mology (RACT) to
ell sources of volatile organic
compounds (VOCs) covered by a contro®
technique guideline {CTG) and to all

-.. other major sources of VOCs. EPA also
~ - >announced its intent to issue additional -
CTGs during 1981. A number of agencies
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responsible for developing SIPS
commented that they do not have -
sufficient resources to finalize -
regulations for both CTG end non-CT! G
source calegories. Some of the agencies
also indicated that the time necessary to
satisfy state and local procedural -
requirements makes it unlikely that the
reguired regulations will be fully ’
adopted by July 1982, A state
environmental agency, for example,
stated that although the agency agrees
in principle with the requirements for
regulatag both CTG and non-CTG - -

source categories, the agency does not -

have adequate staff and financial
resources to complete the necessary -
tecknical analysis and rulemaking -~ -
activities. In addition, the requirements”
of the state administrative review - - ..
- process cannot be met by July 1982, .~
even if rulemaiing is limited only to -

agency commented that it may notbe
pessible to submit regulations for source

categories cov ered by CTGs issued late -

in 1881. In crder for the regulations to be

tncluded in the July 1982 submittal, t.hz

local agency must provide the -~ .

regnlanons to the state by the end of

1861, - N
To help ensure ﬁ:mtstates hav

adequate opportuxity to meet the July = '

1832 deadline, EPA will issue the new -
CTGs as early as possible in 1981 The .
CiGs are in prepareton and will be ..

gvailable in draft form between )amxary :

and May 19881. The final CTGs will be
published betweea July and October "

Proo-ams .

The proposed pohcy mcluded the .
requirement that states submit, by July .
1982, the rules a=d regulations for
vekicle inspection and maintenance (1/
M) programs, as well as documentauon
of 10 other criticel I/M program
elements. The proposed policy stated

that EPA wouid update I/M guidance for -

determining I/M program adequacy.
Some state and local agencies
commented that guidance not avaxlable
for their use in planninrg and
implementing I/M programs should not .
be used to evaluate the 1/M portion of
the 1982 SIP. Many of these agencies
were concerned that updated guidance
wou!d include new requirements which
could adversely affect I/M activities

already in progress and which could not |

be conple*ed by July 1, 1982 Other
agencies commented that EPA should
not evaluate individual elements of anl/

M program, but should evaluate the ~=-

program as a whole; that the I/M - .
guidance should be promulgated thmugh
rulemaking to allow review and
comment by interested parties; and that

the intent of requiring the’ /M public .

awareness plan in the 1982 SIP is -
unclear.

A state agency also queshoned
whether additional emission reduchons
from other source categories could be
used to offset any shortfall from I/M.-

rather than making the I/M program -

more stringent. That agency also
questioned whether, in a state with a -
post-1878 attainment date and with - -
legislative authority which needed to be

changed before I/M eHectiveness could ~

be increased, commitments to obtain.
needed legisiative changes were ... --
adequate for the 1982 SIP, rather than

. © baving the legislative changes - -7
CTG sources. A local environmental .-

themselves before July 1882 - -:

EPA’s basic requirements for I/M
progams are includedina w:del'y
distributed July 17,1978 poliey - .. - - -
memorandwn Subsequent da.n.ﬁcabom
to that pohcy bhave defined the factors.-

states in developing and implementing
their public awareness plans. Guidance

“is available on what should be included

in a good public awareness plan. .
fan I/M programs fails to achjeve the -
requisite emission reduction, then the"
program will have to be modified to -
obtain that reduction. Additional
emission reductions from other source
categories cannot be used to
compensate for a shortfall from I/M.
Because section 172{c) of the Act
requires all measures in the 1982 SIP to -
be legally enforceable, any further .
legislative antherity will have to be . -
obtained belore the 1982 SIP is
submitted. A commitment to obtain such
suthority will not be suiﬁcxent for the '
IQBZSIP I -f-'. : T

-

' Malcm° ¢ Commitments to lmplemenl

Transportahon Measures - x--

The proposed policy reqmred that the
1982 SIP submittal include commitments
by state and local gavernments to .

. implement the necessary transportation

involvéd in designing 1/M program- =
elements and provided informationon .2

designing programs which opmmze 1;,-'—-

technical and cost efectiveness. - o7

Additional information a]on.g these hnes
will be provided. -+ 2l
“The July 17, 1573 pohcy memorandum ~
will be the p"'..“a.ry basis for -
dn[grmv‘h-wa 1! }1 nroTaTh adens sarms in

the 1982 SIP process. Tha final policy

e LG

~ - has beea revised to refiect this. EPA 7
1981. If state and locel agencies begin  --
row to develop the necessary data and -
work with the 2-a7t CTGs, they should - :
be eble to compiete development uf e
regulations by July1882. izl oot

Providing for the lmplementauon of I/M

agrees t=at the policy should contam - f"
provisions for those siates that are™> .
meeting an approved schedule, but wﬂl
pot be able to make a complete I/M
submission by July 1982. Appropriate -
changes have been incorporated inta the
final policy. EPA 2iso agrees that the I/ -
M progrem mrust be evalpated as a °

. whole, rather than element by element.

EPA coes not believe that I/M policy
and guidance needs to be promulgated”
thmug.h rulemaking, but does agree that
review and comment by interested - -
parties are important. The appropriate
place for rulemaking for 1/M is the SIP
review and approval process. EPA feels
that the states and other interested -
parties have always been extensively
invoived in the policy and guidance
development process. EPA will contmue
to seek such review and comment.

EPA feels that the }/M public: = % 7
. awareness plan is critical for the - -~
- successful ilnplementation of an I/M .

program and that it must be included as .
part of the 1982 SIP. EPA recognizes, -

bowever, that much of the public - - . '~.

awareness activity should generally - - -

_ have been completed before the 1982
SIP deadline and will work with the-
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- responsibilities of state and local -

measures. The documentation of the :..
commitment wmust include ldenuﬁcanon
of costs, funding sources, and .. S
agencies and officials. Several state and
local agencies commenting on the -
proposal expressed concern about .-
commitments to transportation -

improvement projects that are only in —
the early stages of planmng and have
not been included in state and local -
budaets or been appmxed for feueral

The deﬁmhon of lmplementahon 2L
commitments contained in Appendzx c -
has been expanded to clarify the form of
the commitment for projects that are.
progressing towards unplementahon.
but have not received budget appro»alx.' B
Essentially, the implementation . = -

- - commitment for these projects or
- . measures should be e schedule of the .. -

major steps required to advance the -
project through the planning and
programrring processes. This schedule
should also contain an identification of
the responsible agencies that must take
significant actions to implement the. - ~
measure. An {llestration of sucha -~ -
schedule is also con‘ained in Appenchx :
C. -
Ke pammla: measure cannot be -

-implemented because the necessary -

funds cannot be obtained from the
funding source identified in the schedule

‘7 and if the SIP planning agencies can -

- demonstrate compliance with the
provisions of the Clean Air Act requiring
" priority treatment for projects important -
for improved air quality and basic"
transportation needs, then the measure ™~

- oay justifiably be delayed. If this does"
- occur, another substitute meeswre may -
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be needed for replacement ta ensure
that NAAQSs are attained (see the
section on contingency plans).

Developing Monitoring and Contingency
Plans for Transportation Measures

The proposed policy included -
requirements for developing a
monitoring plan for regularly assessing
the effectiveness of transportation
measures and a contingsncy plan for
implementing sdditional transportation
measures if forecasted emission
reductions do nst occur. A number of
state and local governments commented
that they do not have sufficiect time and
resources to develop monitoring and
contingency plans at the same time that
they are developing the measuresto .
meet the emission reduction targets fo
censportation. Some of those o
commenting interpreted the monitoring °-
reguirements as being primarily forair -
quality monitoring: - |

Iz the final policy the menitorisg plan
requirements emphasize the use of ,,
rethods that rely oa scwogate meascres
and on data elready being colected far - .
other purposes. The mozitoring plan
aeed not include adgitional air quality
moritoring. -

The requirements for a contingency
plan have been revised to require e
listing only of trarsportation =easwes -
2=d projects that, becacse of their - -
potentaliy adverse sffect on air quality,
will be deiayed while 8 SPis being - -
revisec. The projects wiill be delayed
wien tie Adminlstrator of EPA fnds ~ -
that a SIP Is inadequate to attain czone
or carbon monoxide NAAQSs and calls
for a SIP revision 1der secticn 116{c) of
t=e Clean Air Act. EPA as also adcpted
the suggestion of & local franspartalie= -
planzing agency and is requizing that . :
the SIP include a desciption of the -

* process to be used to develop and -
implement additional transportation
control measures when they are -
determined necessary.

Establishing Emission Reduction Targets

The proposed policy required state .
and local officials to reach agreement on
the emission reductions necessazy to. .
attain NAAQSs, the extent to which the
emission reducticas will come from :
cor:trols on mobile or stationary sources,
and the resporsibilities for .-
implementation of the measures. Several
comments were received noting the -
difficulties in determining emission
reduction targets for meeting the ozone
NAAQS because of the form of the
standard, the characteristics of the
Empirical Kinetic Modelirg Approach .
{EKMA) model, and the efects of ,
pollutant transport. Other camments
refiected cozfusion about where in the

-

—

. *linear attaizment P

SIP development process the
identification of targets would occur.

An August 1, 1978 EPA policy
memorandum outlined the reasons for
establishing emission reduction targets
through a negotiated process involving
state and local officials from affected
jurisdictions. In the past, emission
reduction targets and responsibilities for
achieving the targets have sometimes
been determined without adequate
intergovernmental consultation. In some
instances, for example, states attempted
to require Jocal agencies to make up
large shortfalls in needed reductions
eatirely through transportation
measures without examining whether .
other measures, such as more stringent -
emission limitations for statiopary
sources, might make up some of the
shortfall, A
" The Snal policy has been revised to -~
help clarify the intent of the section on
emission reduction targets. The process
for negotiating emission reduction
targets becomes especially immportant {n
those areas where the minimum control
measures descsibed in subsections L B-
LD are not sufcient to attain NAAQSs .
and additional meastres mnst be o

- evaluated and selected. The subsection

on analysis of altenatives has been -
revised to indicate that the results of the .
evaluation of alternatives should be .
used in definirg emissicn reduction -
Democstratiog Reasorable Further . "
P = A )

The proposed policy included . - -~
requirements for derorstrating - - -
reasonable further progress towards .
attaining NAAQSs: A substantiel
number of comments were received
objecting to the requirement fore

—

graphically by a straight line from base -
year to attaizment year emissions,
_Those commenting noted that maay .
control measures, particularly these for
vehicle emissions, bave long lead times
and do not have signiScant eTects
within the first few years after adoption.
Those measures that are implemented
within the early years will generally not
result in a linear rate of emission
reduction. Lo .
The final policy has been redrafted to
clarify that the linear attainment . = -
program represents only the upper limit
for annual net emissioas from 1580
through the year of attainment. The
measures encompassed by the licear
attaizment program include those in -
both the 1979 and 1982 submittals. -
Although there may be some lag time - -
before the measures in the 1882
scbmittal result in emission reductions, -
reductions should already be occurring

165 °

- the proposed policy requested
“clarification of the process for ensuring
. conformity and the respective -- L

-~ criteria and procedures for making

as a result of measures
submittal. T _
“The final policy now also reiterates
the reporting requirements included ir. -
the approval criteria for the 1579 .
submittal and asks that the annual :
reasconable further progress reports be
combined with related information
already being submitted on July 1 of
each year. = . ]

Ensuring Conformity of Federal A-ctioz:s
Section 176{c) of the Clean Air Act

in the 1979 -

- ‘requires that federal actions conform to
_ SIPs. The proposed policy indicated that

states should, where possible, identify .
the emissions associated with federal .
actions planned during the period
covered by the SIP. A number of _
comments received on that portion of ~ -.

responsibilities of federal, state, and -
local governments. The comments noted
the potentially large number of actions

- involved, the associated work load for _
" state and local governments, and the _ .

lack of available state and local

.resources, The comments also ind.uded-.,

questions about the methods to be used |
for determining conformity. - ..

The final policy outlines the general .-
responsibilities of federal, state, and
local goverriments. Further clarification -

:  will be provided in a proposed rule that

EPA intends to issue shortly. Section

. 176(c) states that the assurance of .. . -
. < conformity of federal actions is the .’

affirmative responsibility of the head of
each federat agency. EPA believes that - -
each federal agency should establish

conformity determinations and that -
state and local governments should have

" represented _opporturity to review proposed criteria

and procedures, as well as the _
individual conformity determinations
that result from their application. The .
proposed rule that EPA is preparing
encourages the use of existing review
processes, such as those required by the
National Environmestal Policy Act and .
Office of Management and Budget

" Circular A-85, to reduce the resources -~

required for ensuring conformity.

Interim criteria for use in making and
reviewing conformity determinations are
included in an advance notice of -
proposeqd rulemaking published by EPA

on April 1, 1880 (45 FR 21590). Criteria
- and procedures for evaluating the direct

and indirect air quality effects of :
wastewater treatment facilities funded -
under the Clean Water Act are included
in the section 318 policy published on
August 11, 1980 (45 FR 53382). - -
Identification, during SIP preparation,
the emissions associated with future

‘nf
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gejor federal actions will facilitate state
mnd local review of conformity -
fetermingtions. .~ = = °
Consultation Among State and Local
Officials L . )
Two state environmental agencies
wmmenting on the proposed policy -
tought that the consultation provisions
were generzlly unclear. A local planning
igency asked that the policy be
spplemenied to indicate that the
designaticzs of agency responsibilities
pade by governors prior to the 1878 plan
wbmittels remain in effect. A public
interest group requested that the policy .
{orbid states from making unilateral

thanges in SIP provisions developed by

local governments.
Modifications were made in the

tonsultation provisions of the final
policy to help clarify apparently
ambiguous points and to indicate that
pew section 174 egeacy designations are
pot necessary. Although EPA agrees that
i state should not revise a locally”
geveloped SIP provision without .
onsulting local oi5cials, EPA believes

' that the regulatiozs for implementing
section 121 of the Clean Air Act elready
sdequately cover such a situation and
povide opportunity for appeal to EPA if
adequate consultation does not take

.Place‘ . .. i e .

" Determining Data and Modeling
Requirements

~

The proposed policy reciﬁii-ed'tha_t =

emissicn inventories should, where -
possible, be prepared for a 1880 base
year. The poiicy also required that base
year and projected year emission
inventories for the ozone portion of the
SIP be seasonally adjusted annual
inventories. The proposal required the .
SIP to be based on the most recent three
years of air quality data, gegerally -
fncieding data collected through the
tkird quarter of 1581. The proposal
recommended use of the city-specific
EIOVA model to develop the czone
portion of tbe SI?.

Several agencies responsible for
developing emission inventories’
cormmexted that agreements had been
reached and werk had already begun on
inventories for base years other than
1880. The agencies recommended that
EPA remain flexible in the final policy
and accept inventories for those other
base years. The final policy continues to
allow i=ventories for base years other
than 1580 to be vsed. : .

A number of state and local agencies
questioned the validity of requiring
seasonally adjusted annual inventories
of VOCs. Most of those commenting
recommanded that the inventories be -

prepared for a typical summer weekday

" must present & summ

instead. The final policy i'equires the '~

weekday inventory.-

Severzl agencies indicated in their |
comments that their normel processing

" time to validete airquality data would

prevent them from using date through

- the third quarter of 1981, if the SIP was

to be developed and submitted by July
1982. The final policy encorrages the use
of data through the third quarter of 1931,

. but sllows states to vse ecrlier data. If a

state selects to use earlier data, it still
of air quality
data through 1981 in its July 1982 -

" submittal and describe how the da

may affect the SIP,- - 7 - -

State and local agendies that Ead - Co
applied photochemical dispersion .-

. models in their previous S -~ -1
development work commented that they

should be allowed to use these models, - -
rather than the less sopkhisticated city-
specific EKMA model, in developing -7~

their 1982 submittals. The £aal polciy
encourages the use of the photochemical
dispersion models where toe agency

developing the SIP bas a demonstrated -
capability to use such mocels and - "7
wishes to do so. Use of a nodel other.” <~
than city-specific EKMA gzits =~ -~ ~
equivalent must be’approved by EPA. .0

.FmalPolicyé-&hariaintAppmvduf.h_.:

The 1082 Plan Rsvisiom S

Introduc.‘.xfod T

received sn extansion beyond 1982 for - - 2nd alerts states to modeling ~

attaining a NAAQS for czone or carbon -

monoxide, the Clean Asr Azt -« -

Amendments of 1577 [SectScn 129(c) of - -
- Pub. L 85-85] require tke state to adopt
and submit & SIP revisioniothe - ... -
Administrator of EPA by Jely 1.1882." .7 °
The areas that ar: affected by this ™~ .-~
requirement are listed in Appendix A. -
“The purpose of this notice is to outline’ -

the criteria that EPA will zsein - . ~
evaluating the adequacy of the 1982 SIP -
revisions. These criteria {211 iato four
general categories: (1) Cantrol strategies
and attainment demozsetorn, (2) SIP
development process, (3) data coliection,
and {4) modeling. )

. The Clean Air Act Amendments of
1977 require all SIPs for the areas that

have received an extexsion beyond 1982 -

to demonstrate attainment of the -
NAAQSs for ozone and carbon - - -
monoxide as expeditiouslyas -

practicable, but not later than December -
131, 1987. As a condition for extending - -

the attainment date, Congress also -
required that each SIP cozntain-certain-’
control provisions covering stationary
sources, vehicle I/M. and transportation

measures. The control provisions must - ©
be included in the SIP for an area where .

an extension has been granted., -
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-

T summarized in AppendixD. -

regardless of the date after December

- 31,1982 when attainment can be -

demonstrated. These minimum

measures and their relationship to the

plan's attainment demonstration are

" described in Section L Section I also.
" discusses the approach that EPA
“ believes should be followed by those

few large urban areas where air quality
problems are so severe that analyses
may indicate that attainment by 1987 {s -
not possible. - .- sl
In eddition to includinga - -
demonstration of attainment, the
development of the 1982 SIP must "~ -

- conform to the process and follow the

procedures required by the Clean Air

* Act and described in subsequent EPA

guidance. Section II identifies the major

sleps in the SIP development procesa, -

Selected EPA guidance documents for -

the SIP process ere listed in AppendixB.”
Terms used in the transportatiop-air --

quality process are defined in Appendix-

C. Also, the air quality and'emissions - -~
data bases to be used in developing the -

1982 SIP must be updated. The data

Tequirements for both czone and carbon ~
monoxide are explaired in Section L.
The data base for the czone portion of =

the SIP must be suffidient to support at '~
least a Level Il modeling analtysis. The -
requirements for a Level IIl analysis are -

Finally, Section IV describés the - - -
stats of the various air quality _models_

requirements. EPA recommends’ - -
application of city-specific EKMA oran
equivalent method for developing the
ozone portion of the SIP, unlessthe . -
agency preparing the SIP already has’ * .
the capability and wants to applya . .
more sophisticated level of modeling. .. -
For the carbon monoxide portion, EPA .
recommends application of the models .

‘identified in existing EPA guidance. _

I Control Strotegies and Atainment
Demonstration S :

A. Summary ) . i
The Clean Air Act requires the 1982
SIPs to contain a fully adopted, - .
technically justified program that adopts
and commits to implement groups of
control measures that will result in
attainment of the ozone and carbon
monoxide NAAQSs no later than 1987 - -

and that will provide reasonable further -
progress in the interim. All plans must --

contain the three categories of minimum
control measures described in this -

section. If these minimum control - -

measures are not adequate to show-- -
attainment by 1987, additional measures-
which can be implemented by 1987 must
be identified and adopted. If 2l *- 7
measures which can be implemented by
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1987 are not adequate to demonstrate -
attainment by 1987, additional measures
which can be implemented after 1987
must be identified and adopted and

attainment must be demonstrated by the -

earliest possible date. the date of

attainment must be specified in all SIPs. .

In order to ensure equity among the
greas unzble to demonstrate attainment

by 1987, EPA intends to evaluate all SIPs.

submitted in July 1982 for the :
effectiveness of measures applied in all
areas. Should EPA find that any of the
areas not demonstrating attainment by
1987 have failed to adopt the most -

compile & list of such controls and

require these areas to revise their SIPs - -
to include the more eﬁechve eontrol T

measures.

Subsections B-D descn‘bg in detail the
minimum contral measares which must
be contained in each plan submitted in
July 1982, The state must demonstrate
that adoption and implexentation of .
these elements will result iz the

a=ainment of the ozone 22d carbon .

monoxide standards by the most

expeditious date possisle. Cantral "2

measires must be adoptad in legally ™
enforceable form. The SI2 submittal. .
zust include implementation schecdules’
and commitments, Subsecions Eand F

describe reasanable further progress .. C. Vehicle Inspection and Ma.mtenance

All major wbaxn sreas needing an 1 -

&=3 attamment demonstration . _
qnmeats. Subsection G dascribes -
tte conformity of federa] actians -

reguirement. S
B Stefionary Somrces -

Section 172(b} of the ﬁzan A.u'Aci
requires states to implement all
reasonably available control measures =
as expeditiously as practicable and.in
the interim, maintain reasczable frrtber
progeess, including such redaction in
emissicns from existing sources as may
be cbtained through the adsption, at e
minimum, of RACT. In order to complete
the requirement to adopt all reasozably
available control meascres, states must
indude as past of the 1582 submittal,

ogated regulations applying RACT to

Nowing categeries of sources: {1)

All sources of VOCs covered by & CTG,
{2) all remaining major {eritting more .
than 100 tons gsr year potential .
emissions as under section
302{j) of the Clean Air Act) stationary
sources of VOCs, and (3) all sources of
carbon monaxide emitting more than
1.000 tons per vear potential emissions.

The guidelines for the 1979 ozone -
submittals tted states to defer the
adoption of regulations uctil the CTG for
& source category was published. This.
delay allowed the mm to make more

. sound decisions regarding
the application of RACT. EPA -

-—

effective measures available, EPA will

-u standard for ozone or catbon. -
~ monoxide were required to tnclude -
vekicle IfM as an element of the 1379 ~-
" SIPrevision. States were required at -
- that time to submit only evidence of
adequate legal 2uthcerity, 2 commitent -
‘ to hmplement and enforce 2 program |

. programs under develcpmentor -

anticipates i::mng a number of
additional CTGs in 1931 for various .
gource categories of VOCs. These ..

documents, in conjunction with the .. .

previously issued CTGs, will address . .

. most of the major source categories .

which are of national importance...
Legally enforceable measures . .- .
implementing RACT for ali sources -
addressed by these documents must be -
included in the July 1882 submittal.

There will remain numerous other
major sources of VOCs that mey be of
local impartance for which e CTG will -
pot be ava:lable. For the major sources
for which a CTG does not apply, & state .
must determine whether additional
controls representing RACT are™. =~ °
available. EPA will require the submittal
to include either legally enfarceable -

measures implementing RACT on these '
_ sources or documentation supporting a .

determination by the state that the

. existing level of control represents

RACT for each of these sources. ™ ~

If application of RACT to all sources ™

covered by a CTG and all other major
sources, together with xmplementanon of
& vehicle I/M program and ~

“ _transportation controls, does not Tesult

. in attainment of the ozone standards by

-1887, then additicnal stationary source’
controls must be adopted by the state, =

extension beyond 1982 for attainment o{

that wx'n reduce hydrocashon and

. carbon monoxide exhaust emssxonsr' ’
- from light duty vehicles in 1987 by 25 . -
" percent, and & schedule for -

mple:nentabcn. Full implementation of
that program, in accordance with EPA’s
established I/M policy, is required in all
cases by December 31, 1882,

States with areas that have I/M

operational as part of their 1979 SIP
revisions were required to submit only

: qua.htatxve descrxphom of their I/M .

elements in the 1979 SIP
submittal The documentation discussed

* below must be submitted by July 1982, if

not previously submitted as evidence of
compliance with the 1979 -
implementation schedule. The 1982 SIP
revision must include rules and :
regulations and all other I/M elements
which could affect the ability of the I[M
program to achieve the minimum

_emission reduction requirements. More __.

i.nclude' (1) Inspection test procedures;

. {2} emission standards; {3) inspection

station licensing requirements; (4)
emission analyzer specification and
maintenance/calibration requirements;

- (5) recordkeeping and record submittal
-* requirements; (6] quality control, sudit, -
- and surveillance procedures; (7)

procedures to assure that noncomplying

- - vehicles are not operated on the pubic ..
- roads; (8) any other official program

- . rules, regulations, and procedures; (8} a
. public awareness plan; and (10)a . -

- mechanics training program if additiona!

emissioa reduction credits are being -
claimed for mechanics training. .

As part of the 1382 SIP review - .
process, EPA will determine the overall
edequacy of the critical elements of —
each I/M program and, therefore. the
approvabzhty of the 1982 SIP by '

- comparing those elements to estabhshed

¥/M palicy. I/M program elements must

.- be consistent with EPA policy or a

- demonstration must be made that the

* program elements are equivalent. - <*"
State or local governments that have '

- 1/M programs, but plan to increase t.hg

;j coverage and/or stringency of the

programs in order to achieve greater'

i reductnons. must submit the pregam .-,

. modifications in legally enforceable ..

-~

-~

" form through the 1982 SIP revision .-'-.:_ R

. process. -

If a state wishes to submit all of part -

of the I/M elements required for the 1982
~ SIP revision before July 1982, withor- =~

- without other portions of the 1982 S[P" "~

- revision, EPA will review and evaluate ..

" the submittal and take appropriate -~

" action as expeditiously as practicabis. °-
In the case of a pariial submittal, EP: .5 -
action will be limited to the availabi: ~

program elements. Final action on the ~~
total I/M program must be reserved
uatil all elements ere submitted and

". reviewed in order to assure that the

program satises the provisions in Part

" D of the Clean Air Act.”

If a state is implementing anI/M
progrzm on aa approved schedule which

". extends beyond July 1, 1382, and the

state is unable to finalize some of the

" cridcal elements of its I/M program in
~ time to include them in the 1982 SIP

_ revision, the state may submit thase
elements at a later date, This later date

must, however, be identiSed end ~ .

justified by the state in its 1982 SIP ~

: .revision and be consistent with the I/M -
_ implementation schedule in its 1579 SIP °

submittal. In such cases EPA will revievs
the available program elements and, if
-adeguate, conditionally approve the

1/M program on the submittal (by the )

designated date} and approval oi the .

specifically, the 1982 submittal must -. .-~ - -outstanding elements. ** - --
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D. Transportation Measures

The portion of the 1982 SIP addressing
emission reductions to be achieved
th-ough the implementation of
transportation measures must include .
the basic provisions listed below.

Further guidance will be issued. as
pecessary, to describe these- - -
requirements in greater detail.

1. An updated emission reduction
tatget {or the transportation sector. As
discussed below, the target must be
determined by consultation among state
and local officials using the procedures”
established under sections 121 and 174
of the Act.

2, All reasonably ava.\lable
transportation measures and packages
of measures necessary for the
expeditious attainment of the -
transportation erission reduction target
Categories of reascnably available
transportation measures are identified
in seciion 108({f) of the Act The
submittal shouid present documentation,
based on techrical analysis, of the basis
for not L':zp!ement::g any of the
measures identiSed in this section. The
1982 SIP submittal must contain
tracspertation emission reduction
estmates for adopted measures and
packsges of measures {or each year
between 1582 and the attainment date.
Any reasonably available transportation
gmeasures that bave been adopted
between the submission of the 1979
revision and the preparaton of the 1982
revision should be incinded in the 1882
submittal slongwith the assocuted :
emission reductions. - c

3. Commitments, s\.bedules of key
milestones, and, where appropriate,
evidence of legal authority for -
nnplementanon. operaton, and
ecforcement of adopted reasonably
available transportation measures.

Costs and funding sources for planning,-v :

implementing. operating, and enforcing
adopted measures must be determined
for all measures. Tasks and
resporsibilities of state and local
agencies-and elected officials in carrying
out required prograraming,
impiementation. cperation. and
enforcement actvilies associated with
2dopted transportation measures must
be identifed. The 1982 submittal must
also include docamentation that state
ard local governments are continuing to
mest the schecdnles and commitments for
the transportatica measures included in
the 1973 SIP. ‘

4. Comprehensive public
transpertation measures to meet basic
transporiation needs. The meesures
must be accompanied by an
identification and commitment to use, to
the extent necessarv. federal. state. and

local funds to implement the necessary -
improvements. Commitments and :

~ schedules for the implementation of

these measures must also be submitted.
5. A description of public participation

and elected official consultation

activities during development of the ~
transportation measures.

6. A monitoring plan for periodically .
assessing success or failure of -
transportation measures or packages of_

measures in meeting emission reduction -

projections. The' plan should contain
methods for determining the reasons for
success or failure, -

7. Administrative and techmcal < -
procedures end agency responslbzlmes

- for ensuring, in response to section )

176{c} of the Clean Air Act, that
transportation plans, programs, and -
projects approved by a metropolitan

8A two-pa.rt contingency provxs:on.
the Tirst part is applicable to only those
areas with populations of 200,000 or.
more. These areas must submit as pa:t
of the SIP a list of planned
transportaion measures and pm)ects

that will be delayed, while the SIPis . .~
being revised, if expectad emission
reductions or air quality imnrovements

must be submitied by all areass .
preparing 1382 STP revisiozns, consists of
a description of the process that will be -
used to det..:mms and implement .

- additional trazsportation meastres’

beneficial io air quality thatwill -~ - -

compensate for the voantidpated ™ - -
" shortfalls in emission reductions. The

". contingency provisicn must be initiated -

when the EPA Acministrator determines .
that a SIP is inade=quate to attain :
NAAQSs and that adéiticnal ermssmn
raductions are needed. ’
The Admiznistrator’s February 24. 1&78 '

memorandum, “Criteria for Approval of -

1879 SIP Revisiors,” and the October —
1978 SIP Transportation Checklist
identified the elements necessary for the
transportation portion of the 1878 SIP. - -
The provisions listed above supplement

. the elements described in the earhet

guidance.

The guidance for 1879 placed pnma.ry
emphasis on the establishments of a
continuing air quality-transportation

planning process. This- continuing -

planning process must be used in -

. developing the transportation portion of

the 1982 SIP revision. The process is

" described in the June 1978 EPA- -

Department of Transportation (DOT)
Transportation-Air Quality Planning

Guidelines and the May 1, 1980 EPA-
DOT Expanded Guidelines for Public
Participation. Where the process foran -
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area has changed from that described in
the 1979 submittal, en updated -
description, including key planning,
programming, and funding decision
points, should be submitted in 19882.
Solutions to carbon monoxide
problems can be found through
metropolitan-wide planning, as well as

* through analyses of relatively small

(“hotepot™) problem ereas. Evidence of °
specific carbon monoxide problem areas
is derived from modeling and monitoring
information. Although the geographic
area that is nonattainment for carbon -
monoxide may be small, the measures

" hecessary to meet standards may have

to be applied over a larger area. It is .

~ essential to guard against selecting
" measures that \;nll solve the carbon
.monoxide problem in a small geographic
"~ area, but that will worsen the ozone- - -
] pla.nn.ngomamzanon(MPO]&rem “k )
conformance with tke SIP. AT

problem or simply transfer the carbon
- monoxide problem to another area. . ..

- E.Reasonable Furt.‘uér-ngress -

The July 1982 submittal must - -
demonstrate that reasonable further -

" progress toward attainment of the ozone
-and carbon monoxide standards will -
- that may adversely affect air quality and -

continue to be made and reported - )
throughout the period of nonattamment.

- The annunal emission reductions must at
. least equal the emission reductions that”
.do not occur. The second part, 'whh.h -

would be achieved through a linear
attainment program. As described in the
criteria for approval of the 1579 SIP . -~
submittal, this program is represented
- graphically by a straight line drawn
m the emissions inventory for the -
base year of the 1979 submittal to the ~ -
allowable emissions on the attainment -
_date. Compliance with the reasonable :
“further progress requirement does not -

.” authorize delays in implementation or
-~ adoption of any measures. All controls

must be mplemented as expedmously

.as practicable.

The demonstration of reasonable .
further progress must indicate the total
amount of the annual reduction in .
emissions and must distinguish between
those reductions projected to result from
mobile source and stationary source
measures, The projected reductions to
be achieved from these source_

" categories must be consistent with the

emission reduction targest established
through the consultation process -
involving state and local officdials.

The criteria for approval of the 1979 -
submittal recognized that there would
be a lag in the early years in achieving -
reasonable further progress because
most measures would not achieve -
immediate reductions. By 1882, however,
a significant number of the stationary
source controls and transportation -~

. measures included in the 1879 submittal

will be implemented, as will the vehicle



. possible, but no later than 1587. - ..

" cosiol

- included in the SIP. State and local
- governments must commit to
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emission 1/M program. Emission -
reductions will also continue té result
from the control systems required by the
Federal Motor Vehicle Control Program
for new vehicles. Accordingly, each plan -
maust demonstrate for each year until
attainment is achieved that the annual
net emissions fall on or below the point
representing that yezr on the stmght .
line. No lag period will be allowed in
1982 and later years. :
The criteria for approving the 1973 SIP -

submittels included a requirement for

enmnual reporting of reasanable further

. Many transporfation measures which

cannot be implemented by 1987 can,
- because of the additional time and
resources available, be implemented by
8 post-1887 attainment date. The 108({f}
measures vltimately selected should.
both individually and collectively, be at
least as ambitious as applications of
these-measures in other comparable _
areas. EPA, in consultation with the
DOT, will act as a clearinghouse in -
jdentifying embitions performsance
levels for specific measures. . -

The 1982 SIP revision to achieve a

progress. The information demonstraﬁng post-1987 emission reduction target must

reasonable further progress shall be -
submitted along with the source -
emissions and annual state action report
required by July 1 ofeachyear(&OCFR
51321-51.328).

F. Additional Contral Meames -
Required for Attainment - -

If the minimurm control measures
described in subsections B-D are not

adeguate to demonstrate attainment by  — will be implemented priort01887.In

2957, the state must identfy, evaluate, -
and adopt additionai measces w!nch
¢an be implementad.as quickly as

E:mnples of such measures include the -

(13 Raquiring control of aﬂmjot
sta‘icuary sources to levels more .
stringent thari those generally regs.rdaf.
-as RACT, T

{2 Exlcndmg controls to stabu:a:y ]
sources and scource categories otaer _ _
than those subject to &e mintens -
measures =
subsection B, :

{3} kmplementing a broader rz..ge of
transportatioa controls {e.g. extending ~
the geagraphic coverage of scme - .
Iseasures or providicg mare ioteasive .
implementation), and - T

{4) Increasing the caverage and -
stingency of the vehicle emission IIM

?i! ementahonofanmeasures
whichmbcimplemm:dbylsﬂwm
sunnotdemcnstzamammzatbyzsa
thesuu:houldﬂ:mandyaﬂ:e -
frans ortas l;;do:hgrmeunrt;: -
possible in er time frame that,
together with the measures already .
evaluated, will result in attainment as _
quickly as possible after 1987. The .. -
specific date for ttainment shall be

-

i

implementation of such meagurea. -
Given the sdditional time and -

. potential resources available to areas -
. with a post-1987 attainment date, more -

extensive evidence will be required to
demonstrate that any of the measures

identified in section 108(f) of the Clean .

Air Actis not reasanably available. .

- include a convincing demonstration that

the target cannot be achieved by 1987

and that the post-1987 date is the most -

. expeditious date possible. The

demonstration must identify the

- minimum times needed for plannmé. .

and implementation of --

source control measures and must

: programming, . -
- adopted transpartation and stationary

- demonstrate that all possible measures -

- insufficient for faster xmplementahon of
. the measures.

... EPA will use the techmcal evaluation

after 1987, EPA intends to seek  : -
legislative changes that will allow such

-.. an approval. The nature of any -

legislative change that the Agency may ™
request will be based on a careful - -
evaluation of the status of state eforts -
to develop plans which attain the
standards on or before 1957. One option
for legislative change that EPA will  ~
consider recommending would provide
area-specific schedules and control ~ .-
Jequirements for each of the areas that
cannot demonstrate attainment by 1987,

G. Conformity of Federal Actions

Section 176{c) of the Clean Air Act
requires all federal projects, licenses, -
permits, financial assistance and other
activities to conform to SIPs. Assurance -
of conformity is an affirmative -
responsibility of the head cf each - -

. federal agency. In addition, section

318(b) requires that the directand - - -
indirect emissions associated with any -

-+ wastewater treatment facility fun
.. addition, the demonstration must show, stewater treatment [acility funded -

- that projected resources from avaxlabla i
« = = -- sources (federal, state, and local} are :

under the Clean Water Actbe

. accommodated in the SIP. In prepa.ﬁng -

- the 1982 SIP revision, states and local. -

. governments should identify, to the

.~ extent possible, the direct and indirect -

- prepared by a state to assess whether - .-

areas are making all eforts possible to - . i
ettain the ozone end carbon mopoxide .. . J8Cility grants, that will take place

standards by 1987, If an area is unsble - -

1o attain the czone and carboa - -
"'monoxide NAAQSs by 1967, then the

. “most expeditions date beyond 1987

must be agreed to by state and local -
- agencies. The transportation and .

pecessary for demonstrating attainment. -
by the most expeditions date mus. be
adopted as part of the 1382 SIP . -
submitted o EPA. :

*EPA believes that an appw:ach v.hxdx
requires a state to demonstrate

attainment by a certain date using

- measures it is committed to xmplement
is more in keeping with the spirit of the
Clean Air Act than az approach whica

: would accept “paper” demonstrations of
" attainment by 1987 which relied on
measures which would be virtually

- impassible to implement. EPA will not
approve a plan which relies on such
unimplementable measures to -

. demonstrate atxainment. when it is clear.. idance do nts that should be used

that the state is not committed to - - -

emissions associated with major federal .
actions, including wastewater treatment

- during the period covered by the SIP,

- Explicit identification of emissions wm

o

—more quickly and easily evaluate -

enable state and local governments to .

. subsequent federal conform.\ty I
‘.; determinations. To assist in determining
statxanary souwrce control measures . -

conformity, the pop.z!abon projections
on which the 1982 SIP revision is based‘ :
should be capable of being -
disaggregated at the time of pra)ect DR

" analysis so that the areas affected by

- individual federal actions not explicitly '
. accounted for in the SIPcanbe

identiSed. -
IL SIP Development Process
The Clean Air Act, as ammended in

. 18977, and subsequent regulations,
; policies and guidance from EPA bave

implement and enforce those aspects of .-

. theplan.
"EPA will review plans with post-1987
attainment dates in accordance with the -
ents of the Clean Air Act. If

requirem 3
. EPA concludes that the current . - -

provisions of the Act do not allow -
approval of a SIP that provides for.
. expeditious attainment of standards

169

defined specific procedural
requirements for developing SIP
revisions for nonattainment areas.
Appendix B includes a list.of selected

~ .

" in the preparation of the 1882 SIP. EPA
regional offices will work with states
and affected local governments during
the preparation of the SIP to help ensur=
thet procedural requirements are '
satisfied and that interim products and -
activities are completed on a schedule .
that will enable the July 1, 1982 - '

.. submittal deadline to be met.
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A. Consultation Among State and Local
Officials

Section 121 of the Clean Air Act
requires each state to provide a process
for consultation with local governments,
organizations of local elected officials,
and federal land managers during
certain actions under the Act, including
jpreparation of SIP revisions for  ~
nonsttainment areas. Section 174 of the
Act requires a joint determination by
state and local officials of the roles that
various gevernmental agencies will take
in the SIP development, implementation,
and enforcement process. Section 174
also requires the governor of each state
to designate the agency or agencies
responsible for SIP development. The
designation made by the governor for
the 1979 SIP submittal remains in effect, -
unless the governor designates a new -
agency. The joint determination of
resporsibilities and any revised agency
designations should be completed early
in the process and must be submitted as
a part of the 1582 SIP revision. Final

regulations on secton 174 and 121 (40
CFR Part 51, {Subpact M) were
published cn June 18, 1575 (44 FR 35176).

B. Establishment of E Emission Reduct:on
Targets

The cortrol strategy for/the 1982 SIP
must reflect agreement among affected
state and loca!l officials or the emission
reductions needed to attain NAAQSs. It
is parhcularly important thatthe .
emission reduction targets established
for stationary ard mobile sources be - -
determined through a process of - - -
negctiation among state and local -

- emphasis on the efects of SIPs on’

i

officials nf effected jurisdictions. In -~ .

most cases, the initial emission

reduction targets will be estabhsh;ed b

. soon after the technical evaluation of
reasonably available statiopary and
mobile source control measures. Targets
tnay have to be revised as additional
information becomes available daring
SIP development. Revised targets should
also be determined through consultation
among state and local officials.

C. Analysis of Altemauves and ‘l'heu'
Effects

" In order for dec:sxcn-makets and the
public to have adequate information .
‘durizg development of SIPs requiring -
rmeasures beyond the minimum-
described in scbsections LB-1LD, :
altersative coztrol strategies should be |
develeped and aznalyzed. For example,
where a vehicle I/M program and RACT
applied to all major stationary sources
will not be sufficient. in combination
with reasonably available -
transportation measures, to attain : .
standards, a rangs of more siringent .

"date.

B quality data from the state and local air

stationary and mobile source controls
should be evaluated to determine the
best combination to achieve the
required emission reductions, This
evaluation should be used in -. .
determining the emission Pductxon ’
targets described in the previous
subsection. Examples of these more -
stringent controls are hsted in -
subsection LF. - )

The Clean Air Act requires that SIP
submittals include-an analysis of air .
Guality, health, welfare, eccnozmt:.
energy, and social effects of the SIP and
of the alternative measures considered
during SIP development EPA believes .
that, in assessing the efects of - -
alternative control measures, two_
national concerns should receive specw]
emphasis. These concerns are (1) .
conservation of petrolevm and natural
gas, and (2) protection of the economies
of declining urban areas. Additional -

-

energy conservation and economies of -
distressed urban areas will implement -
the intent of Executive Ordar 12185,
Conservation of Petroleum and Natural
Gas (45 FR 8537, February 7, 1930).

the National Urban Policy. -~ AL

HI Azr Quab‘y and Eausszan Da.a i

prey FE—

‘I'he requuemant.s for the 1579 SIP
submittal incleded ase of the best data
available at the Sme of SIF . . .
development. A.tncug:z states generally -
complied with this provision, inmany .-
cases the available data base bad many
shortcomings. AT states wm bave had
adequate tme by 1582 ..avean -
updated data base.- ~ - -

States will need to have the data
necessary for SIP developzent -
mgmﬁca.nﬂybemre the July 1,1982 . .
submittal date. To ensure that this effort -
receives appropriate priarity and - -
attention, EPA expects statss to ’
complets data collecticz, analyses, and -
documentstica by Decexber 31, 1981
This tequirement in no way relieves a
state from any prior commitments to
have such data available at-an earlier

N -

Emission inventories should, where
possible, be prepared for a 1380 base - .
year and projected to a date that will, at -
a minimum, include the anticipated year
of attainment. Population projections -
and other forecasts used for determining

" growth rates and areawide emission ~

estimates must be consistent with
population projections developedin - - °
accordance with the EPA’s cost-
effectiveness guidelines for wastewater
treatment facilities (40 CZR Part 35, -
Supart E, Appendix A) - . -

Themostreoentthreevemnfan”'
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* Appendix D.-

- effectiveness of proposed control - :-

" monitoring system network must be

reduoced, validated, and summarized in

- the plan submittal. Generally, this will

include all data collected through the -
third quarter of 1981. All data from
special studies implemented to support
the modeling effort must also be -
compiled, reduced, and documented. f a
state cannot reduce, evaluate, and -
validate data throvgh the third quarter .-
of 1881 in sufficient time to develop the .
SIP revision and still meet
intergovernmentai consultation, public

" participation, and other requirements, -

the state shall present the data in the .
SIP submittal and describe how the data
may effect the plan.

A. Data for Ozone SIF Revisions

EPA previously described the -
minimum data thatthe Agency .

_ anticipated would be necessary to -

prepare an ozone modeling effort for -

. four levels of analyses {44 FR 65687,

November 14, 1979} It now appears, -
. however, that many of the areas

" requiring the more sophisticated levels .-

of modeling will not be able to complete. -
the more extensive data base collection ~:
efforts required for these models in. time -

- to support the 1882 SIP submittal,

- Accordingly, every urban areunust z L
. complete a data base sufficientto « -> .
- support at least a Level I (city-specific -.

- EKMA) modeling analysis. The elements
oxrmnuatabasemsnmmmedm Lt

EPA annmpates that states wu'h
_ especially severe ozone problems wxll

" need to apply a photochemical
- dispersion model or an equrvalent _
- technique in subsequent modeling .~ . 0.

analyses after 1982 Data collection -

. efforts should be st:ut.tm-ed to provxde N
* for this contingency. :

In order to ansurethat allthe data -
bases will be compatible and that there
is a consistent level of documentation .
and quslity assurance, state submittals -
of environmental data must be
consistent in format and content with
the EPA guideline document, Emission

* Inventory Requzrements for 1982 Ozone

SlPs.

B. Data for Carbcn Mononde SIP

revisions

The emission inventory for ca:bon '
monoxide must be of sufficient acauracy
and detail to provide the necessary
input to models, and to determine the

measures. The inventory should -~ -
normally represent a typical weekday
during the worst carbon monaxide - -
season and should cover the entire~.-
urban ares. More detailed inventories -
for smaller hotspot areas may be needed

. for analyzing specifically identified
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problems. In develcping carbon
monoxide emission inventories states
may, if they desire, limit the
identification of stationary sources to
those with potential emissions of 1000
tons per year. The final acceptability of
the inventory developed will be
dependent on the modeling approach
selected and will be mdged on a case-
by-case basis.

IV. Modeling

States will need to apply the best
tools available in their 1882 SIP
submittal. The air quality models that
ESA considers acceptable are identified

ow. .

A. Ozone Models

Photochemical dispersion models
have the greatest potential for :
evaluating the effectiveness of ozone
control strategies. This potextial arises
pn:na.rﬂy from the ability to relate
exissions directly to ambient ozone -
concentrations, taldng into accomnt .

ataospheric
In most cases, howsve: data
.Tequirements associated with applyzng
‘these models by 1582 are prokibitive. Of _
the geperally available, less data -
intensive models, only the various
applications of EKMA coosider local
metecrological influences and
ltmo chemisty in evaloating

requirements, The cify-speciic

EFG-!A approach is the most pramising -~
for 1982 and EPA recommends its .se.IZ_

the agency preparing the SIP already
bas the capability to apply 2 zore
scphisticated level of modeling and
warts to do so, EPA excouwrages such
spplications. The use of a2 modelirg
approach other than Gity-specific EKMA
must be spproved by EPA prior to 2
commitment by the state to its use. EPA
is currently ﬁ.nzhzmg the guidelize cn
the use of city-speciSc EXQMA: the
guideline should be avaiiable by Mar:h
1981,

Tha inahxhty of other simpler mode!s
N{gmnsider chemical kinetics
and meteorclogical parameters reduces
their ability to represent lacal situations.
Accordingly, EPA will not consider
" plans based on linear or proportional
roliback to provide an adeguate
demonstration of attainment. EPA is
_ -publishing a proposal in today's Federal
Register to modify 40 CFR S1L.14by - -
deleting the provisian allowing the use
of rollback as an acceptable modeling
technique. A state that used rollback in
.the SIP revision submittal in 1379 to
“demanstrate stteinment by 1982 will not
. ‘be to revise the analysis on
" which its SIP is based, unless EPA

ead dispersxon. .

determines the SIP to be deficient for -
attaining the ozane NAAQS. Upon such
a determination, the state will be
required to meet the provisions of this
pohcy including adoption of the
mifimum conirol measures, as well as
the modeling requirements.

B. Carbon Monoxide Models
States and urban areas must estimate

the impact of local and regional control

strategies on carbon monoxide

ponattainment areas and demonstrate

attainment of the carbon monoxide
standard. The generally availahle
carbon monoxide models are described
in Guideline on Air Quality Models, ..
April 1878, EPA 450/2-78~027. These

guidelines, and any subsequent updates; i

should be followed in preparing a :
carbon monoxide attainment analysis.

- The acceptability of models other than

those listed in the guideline will be . ~
evaluated on a case-by-case basis. - .-.
Other models proposed for use must be
adequately documented and vahdated.

Dated: January 13,1988 - ...
Dougias M. Costle, Dot
Administrator.

_ Appendix A—Extension Areas _
Table 1.—Areas Aequesting an Extension *

Beyond 1982 for Actaining the Czane Standerd

EPA | .

region Sttbv Metopolean wea

| - Cormectiat Sutewid il
™ e Suwe

New York Neow York City,
.. Dei Wirmersion,
Dievict ot Coirrpia . Washirgon,
Baltirnore, .
M - © Washingion,
Préiadeiphe,
Pressurgh,
Scramon/Wikes-
Barme
Virginia Richmond,
Wasnington.
v Keormuch Cincinrat, Louisvile.
TONNGIOE e Nasiwvibe,
v g e st
indare Crvcago, Lonsievile,
Michigan. Detroit.
Orio Grcinrat, Cloveiand.
. " - 2. Maweuk .
\' ] Teas -y
i Wirsour St Love,
L] Coloraao, - Derwet.
Uah Sant Lake City.
x CaMornia Fresno,' S "o,
. Sen Clega. San
Francsco Bay Ares
Basn, South Coast
. Basin, Verrs-
- Omard,*
X Oregon___ —— Portiend.
w___msuu

Table 2.—Areas Requesting an Extersion Se-
yond 1882 for Attaining the Carbon Monax.-
lde Standard

EPA

. region Stere 'Nm an ares
1 c 2 Bridgeport, Hartiord,
Now Haven.
L ch 8 \ Springeid, -
Worcester,
New Hampuers .. Manchesiac, Nashug,
. New jersey ____Mm“m
Camden,
'w.bruy
Cy, Mormistowry,
- Newark, Paterson,
- Perrs Grove, Perm;
- Amboy, Sornervis,
Jome River,.
- Tromon, .
New York — New York Ciy.
] Dasinct of Coksmbia . Washingion,
- - N . - "w“
4 oDl e Afama,
- KTy e . Lonsipvie, | -
- Norty Carciing N R
ToNesess o Nasiwike, Memphic.
\ Binoig Cricaga.
Onio Grcirngt, Clavetard.
- Wascorain Miwpcdoa
- Wt Poow MEOCD . ADUGUANSE.,
v Messourt S Lowse,
vis [~ Derwer, Cotorado -
L Sornge, Fort
. . Cofirw, Groely., - -
- ':hh S Lake City,
: an i rMLM?U'o..
. Sacramanto, Sen
. Diego, San
Francinco Bay Aree
- Basia, South Coas:
X2 Oregon Evgena, Mediord,
Washington " e, T

Appendix B—Selected EPA Gmdanee for ST
Development _

The following list identifies selected EPA
guidance for SIP development. A compilatic
of major EPA guidance for SIP development
is included in the “Air Policy and
Guidance Notebook.” which is dxst.-’buted to-

© ° state and local agencies. Capies of the

notebook are evailable for copying at the
EPA Public Izformation Reference Unit in
Waskington, D.C. and at each EPA regional
office. . .

1. Critesia for Approval of 1979 SIP
Revisioas, memorandum from Douglas M.
Costle, Admimistrator of EPA to Regional
Administrators, Regions 1-X, February 24,

1678 {43 FR 21673).

2 Memorandum of Understanding .
Between DOT and EPA Regarding the -
Integration of Transportation u:d Air Quabry

Planning, june 1978,

3. EPA-DOT Transportation-Air Qnal.ty
Planzing Guidelines, June 1878, ~

4. laspecticn/Maintenance Policy, °
memorandun: from David G. Hawkins to
Regional Ad...xmstraters. Regwns X ]uly
17, 1878

5. Dete':mnanon of Emission Redoction
Respaasibilities, memoranduzm from David 3.
Hawkins to Regxonal Admmstntom August
1, 1978. - -
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5. Genera) Preamble for Proposed
femaking. April 4, 1979 (44 FR 20372). The
-meral Preamble was amended on the
fowing dates: April 30, 1879 (44 FR 25243}
v 2 1979 {44 FR 38583); August 28, 1979 (44
{ 50371); September 17, 1879 (44 FR 53161);
d November 23, 1979 {44 FR 67182).
7. 40 CFR Part 51, Subpart M—
tergovernmental Consultation, June 18, 1979
1 FR 35176)
8 EPA-DCT Expanded Public
irticipation Guidelines, May 1, 1980 {45 FR
032).
9. DOT-EPA Procedures for Conformance
ITransporiation Plans, Prograxs and
pjects with Clean Air Act State
iplementation Plans. June 12, 1880.
10. Policy end Procedures to mplement
iction 316 of the Clean Air Act, &s
mended. memorandum from Douglas M. -
pstle to Regional Administrators, Regions
X July 23, 1980, {43 FR 53382). -

ppendix C—Desciption of Terms Used in
‘1o Transportation-Air Quality SIP
evelopment Process

Wopted Measures

A tansportation measure, program, of
olicy that state axd local plapning and .
pplementing agencies 22d governments
gve agreed to include in the official SIP
sbmission. -

Wenning Process

_The process defined in the September 17,
875 Federal Highway Administration
FHWA)-Urban Mass xmsportat:on
\dministration (UMTA) regulations, the June
578 EPA-DOT Ltanspor‘..non-A:: Quality
Kanning Guidelines, and the May 1. 1980
PA-DOT Expanded Public Participation
Suidelines. Throegh this process
pansportation ryeasures are introcu
ivzlcated. placed iz the Transportation
fystems Managemeat {TSM] or lung range
dercent of the urbas razsportation plan, and
wdvanced to the T—a._.sportabon Improvement
?‘cgam {TI®] a=d tke annual elemem of the

Prog-ammmg Process

! The process by which transponanon
measures ere advanced fom the annual
plexent of the TIP ts tSe capital programs
and badgets of x.‘np!e'*en...ng agencies and
then to fuzding by state gad local
governmests, FIIWA [through the stalewide
105 prograxm), or UMTA [throngh the section 3
and 5 programs). .

Expeditious Attainment Date

| The attainment date approved in the 1979
STP submission. This date may be modified if
tthe analysis of aliernatives done as part of
‘the dev: e‘oﬂmzat of the 1882 SIP submittal
shows :}m g= eatlier date is possible through
'expeditious i=plementation of all reasonably
‘available conol measures or that a later
date is necessary because the approved
‘gtainment cate cannot be achieved.

‘Reosoncbly Avaizble Tronsporiation
;Mecsum

? A measure tat has beea de!em.med tobe
'beneficial to air quality and. which will not
reanll in substantial and long-term adverse

impacts. These measures need to be adopted

by the afected state and local oScials
participating ia the planning 2ad .
programmirg processes. The process of
determining reasonably available
transportation measures is analytical,

. participatory, and negotiatory, ard involves
the public, as well as local, state, and federal

agencies and oficials. The analytic part of
the process izcludes determinations of
techmca.l and economic feasibility.

Expedmous Implementation of Reasonab] Iy
Available Treasportation Measures

Implementation by the earliest possxble
date consu’.enng:

1. The minimom time x-eqmred to advance
the measure torough planning and
progmmmmg processes,

2. The minimum time required to obtain .

unplementauon commitmexnts,

3. The minimum time required to construct
{if needed) and begm operation of the

measures.

Implementstion Commitmenty

Certijcation (may be by reference to
budgets or other legally adopted dacuments}
by federal state, and local agencies with the

. suthority to implemext SIP measures that (1)

funds to-implement the measure are obligated
and (2} 2D ..ecessary approvals have been

-obtained. IdezZ&cation by the izplementing

sgency of the scheduled dates for start of
construction (if appmymte) and for ttan of
operation. -
Hnm)eahunmmchsdihestagzaf
receiving budget approvel, then the .
implementaticn commitmernt shonld be im the

form afnxchzdnlet..athssmzpm)ecxh T

dates for completizg the majar staps required
to advance the measure through the
remeining plamning and programming :
processes. The schedule should also contain
an ideatiScadon of the responsidle agensies -
that must take significant ac:a:s to -
implement the messurs.

Actions by many agen=ies znd ziectzd
officials ase usoally rq:m-d before o
transportation project is oplemented The
SIP should List the importazt actions, the

: ngencxesmcﬁnalsreqm‘mukeuch

action, and a scheczie that willlead to -
implemertaticn

The lead planning agency is nsua.lly
charged with obtzining the varicus
commxmitments. This requiress

1. 1dentifying 2]l remmaining actions and the

agency or cS5icial responsible for each action. )

2 Consulting with each agency or official -
to establish the date by when the ection will
be taken.

The product of these efforts should be

submitted in the SIP in a form similar to the

followmg example.

Exmrpla
‘The MPO {ar an urban area has adopted

for inclusion in the SIP a busway that will

conpect a suburban residential area with the
central business district. Operation of the
busway will require the purchase of 25 new
buses. Corridor location studies have been

completed and final design is underway. The

provision in the 1882 SIP submittal should

include an approximate sd:ednle similarto -
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) share of matching funds—Spring 1983,

that outlined below for completion of the
project - -
1. MPO places project in an.nnal element of

. !he SIP; each funding egency prepares budget -
. requests for necessary funds—Complete.’

2. Transit operating agency adopts project

" as part of capital program—Complete,

3. Transit operating egency or appropriate
project sponsor solicits approval of local
government share of project costs from the
city and county councils—Fall 1582,

4. Trunsit operating agency submits project

“application to state department of

transportation—Winter 1882
5. State department of transportation
requests state legislature to appropriate state -
6. Transit operating agency submits a grant
application to UMTA [submittal occurs if the
funding match has been approved: if the

- projectis delayed at this point, conttn.gency
" provisions will be adopted)—-&mmer 1983.

{Checkpoint project receives approval
from UMTA)—~Spring 1984,
7. Transit operating agency places orde: for

" pew buses—Spring 1984

8. State department of &nnspgrtanon sterts
constructxon contract for busway—-Wmter
1983, .

8. A.greement with state and local -
enforcement authonbes is s:gned—-Spnng
1984, : -

(Checkpoin“ Buses dehvered and
construction completed)—Summer 1988,

10. Transit opersting agency | imnales
opershon——Summa: 1888, ¢ - -

]us:zﬁaaaon for not Adop.ms a Sedzon 108{,0
Mz=csure -
Iusnﬁuhon should mdude' R

1. Documentation of air quality, health.
welfars, economic, energy, social and

- mobility effects of the measure, as - -
- appropriate for the type of measure and the o

scale of application. - .
2 Documentation that the measure was -
considered in a process that involved the
public and state and Jocal officials.
3. Determination that implementation of the
measure results in subntannal a.nd long—!arm

. adverse impacts.

4. Demonstration that the air qualny .
standards can be expeditionsly attained
without the measure.

Monitoring Plan

The monritoring plan to be contained in the
1982 SIP should be designed for periodically .

- assessing the extent to which transportation

measures, either individually or packaged, -
are resulting in projected emission reductions
and the reasons for any shortfalls in
reductions. The monitoring plan need not
cover air quality monitorirg. The plan should
contain methods for determining the reasons
for success or failure of the emission
reduction achievements of the transportation
measures contained in the 1982 SIP. The
monitoring plan should depend upon existing
data, regularly collected data, surrogate
emission indicators (such as the number of
auto trips, trip speeds, etc.) and
approximaticn techaiques. Collection of new
data should be minimized.
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Cantingency Pian

Tbenontingencypmvisionhneededinthe
event that EPA calls for a SIP revision based

.on its determination that the reasonable

—

further progress schedule is not being met.
The contingeacy provision contains two -
pearts. The first part is only for areas over
200000 population. Far these areas, the
cantingency praovision should include a -
locaﬂy developed list of projects which
imp.emenung agencies have egreed can be
delayed during an interim petiod while the .
SIP is being revised. The second part of the
contingency provision is 8 description of &
process for determining additional :
gaﬂon mbeums‘ benegl:ial to air :
quality that can be implemented to
compensate for unanticipated shortfalls in
emission reductions or can be accelerated to
replace adopted measures that are not

proceeding oa schedule. This second partof .

theeonﬁngmcymvzswnthonldbcmduded
in every 1582 SIP submittal.

AppocﬁxD—Smmof\ﬁnmwm
DahknthfotszmnModeﬁn‘
Submittals
A.Ezassianbc&eﬂqum - L.l
1. Spatic! Resolutizn. County-wide -
emission inventories fer VOCs t.udm!r.)gm
cx.duﬂo.)mnecdadfnnunlm :
aaaly:h.

z Tmpamlkenluzka.‘ryphhmu :
wedliday emission estimmatas are required as
pu'eftheuve!md:anhmm!. .-

P‘mnﬁoaaf&muﬁ:a&an descibed i

the guideline, Zmissica [nveniory
Wus!&-&cmaua%

8. YOO Cotegories. Classifeation intg - _

Lavel 10
LSwaausteLmltu
Desusszry to separate the emissicns
sstimates accarding £9 major sewree .
categosics such asisdescided inthe -
guideline, Emission Laventary Feguiremerts
for the 13682 Czane S5:Ps. This Cisaggregation
of estimates is usefnl for making projeciiors

reective species of VOCs nw*eqmdinu
analysis. .

of future sgoregated emissions.

B Air Quelity Dote Regurirements- - - .-
1. Orone Monitors (3 tites). Ozene ™ -
mthanldbeloaudn[ﬂmnpmd
site, {b) one downwind site at the edge of the
wbmind::;.md(c)mdaw{::fh‘m

spproximataly 15-40 kilozeters
ushanized arer.

2 THC/CH, NO, Meriters (3 ntcteqmnd.
2 sites desirable). Guidance presented in
aml&-mxcmmfarﬂn

Collaction of Ambient NMOC Data for Use in )

w%gl? p ftgﬂ&%
Design i teria for the NMOC
NO.Homm'ffgwId followed. -
&Upmpmbahw:k
quality data for Level [T are measurements of .
ambient NO, and THC/CH, at one site

upwind of an vhasnized ares. These data are -

unrnecessary and are needed anly
{or umaseal cases when it is desirable to take ~
explidhmumcf

transported precursors in
W&M&tt&nﬁiﬁhﬂem&u&d&l{ .

tnmpmd ozone is of grester significance
than transported precursors in contributing to

-wrhen problems. Because of the lack of ‘

precision associated with nonmethane

Raymond
. Branch. EPA.

bydrocarbon (NMHC] estimates from
continuous THC/CH, monitors at low .
concentrations, use of these instruments at -

" upwind sites is not recommended. It is.
- preferable to collect a limited pumber of grab
_ samples, tnalyze these chromatographically,

and sum species to estimate upwind NMHC,

Guidance presented in EPA-450/4-80-008, |

Guidance for the Collection and Use of

Ambient Hydrocarbon Species Data in the

Development of Ozone Control Stratezies,

should be followed. Continuous measurement
- of NO/NO, is appropriate.

C. Meteorological Data Requirements
1. Upper Air ond Surfoce Temperature

- Dala. Estimates of the morning (8:00 a.m.]
- and maximum efternoon mixing beights are

required. Preferably, estimates should be
obtained using the nearest National Weather
Service radiosonde data {if eveilable]} in
conjunction with howly whan scface - .
temperature data. If rediosonde data are not
available, moming and afternoon mixirg
beights can be estimated nsing AP-101, -
“Mixing Heights, Wind Speeds and Potennal
for Urban Air Pollution Throughout the
Contiguous United States.”

2. Surface Wind Dota Sarface wind dat: at

" two sites (one site located in an area of high

precursor emissions and another outside the
urban core] are required. The wind data are
mdbhdpmmthﬂthneeordeddu:gn
value is measured downwind of the dity.

Appendix E—~Regional Office Locations of
Comenbcndksponsuonthe?ropond
15€2 SIP Policy -

“The locations aad ..:etfnrrevx:wo‘fthe .
ccmments on the propesed 1982 SIP policy - -
andEPAmponsesmybedetemmedhy

*"coatacting the following:
* HarleyF. ang.duef.A:rP-og:mBmch.

EPA—Region L johs F. Kennedy Federal
Building, s

6th & Walnut Streets, Philadelphia, PA -
19206, 215-537-8173 -

‘Winston Smith, Chief, Air Progrars
EPA—Region IV, 345 Courtland Sireet,
NE. Atlanta, GA 30308, 404-881-3043

Stave Rothbla®, Chief. Air Programa Branch,
EPA—Reginu V. 230 Sotth Dearbom Strest.
Chicago. IL 60804, 312-353-8030

Jack Divita, Chief, Air Branch,
EPA—Region V1, First International .
Building, 1201 Flm Street, Dallu. TX 73270,
214-707-2742 -

Art Spratlin, Chief, AkPrcgrm Branch,
EPA—Region V11, 324 East Eleventh Street.
Kansas City, MO 84108, 816-874-3791

Robert DeSpain, Chief, Air Programs Branch, -
EPA--~Region VIII, 1860 Lincoln Street,
Denver, CO 80285, 303-837-3471 .

~.

' Davld Howekamp, Chief, Air Programs -

Branch, EPA—Region IX, 215 Fremont = -
Stxut. Sun_?rmwo. CA 94105. 415-556~

RiehnrdThiel.Chmf.AangramBranch.
‘EPA—-Region X, 1200 8th Avenue, Seattle,
WA 88101, 208-442-1230 .

[FR Doc. 812321 Filed 1-23-01; 845 a] -

BILLING CODE 8560-20- .
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Riemorandum,
“Criteria for Approval of 1979
SIP Revisions”
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.% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
? WASHINGTON, D.C. 20460

OFFICE OF
AIR AND WASTE MANAGEMENT

FEB 24 1978

SUBJECT: Criteria for Approval of 1 QQiP Revisions
FROM: The Administrator (A-100)

TO: Regional Administrators, I-X

The attachment to this memo summarizes the elements
which a 1979 State Implementaticn Plan (SIP) revision
for a non-attzinment areaz must contain in order to be
approved by EPA as meeting the requirements of Part D of
the Clean Air Act.

In summary, the Act requires the demonstration of
attainment of the air quality standards (primary and
secondary) as expeditiousTy as practicable, but in the
case of nztiocnal primary standards not later thaan
December 31, -1982. However, for carben monoxide (CO) and
oxidants (Ox), if the State can demonstrate attaimment
is not possible by 1982 despite the implementation.of all
reasonable stationary source and transportation control
measures, the Act provides for up to a five-year extension.
In those cases the plan revisions must demonstrate
attainzment as expeditiously as practicable but no later
than December 31, 1987. The extension is not automatic;
a demonstration of need must be made and the State must
fulfill the other statutory requirements.

It is the intent of the Agency to establish reasonable

and achievable goals for SIP submissions and to take a firm
posture on the imposition of sanctions where the reasonable
" goals are not achieved. Accordingly, while the policy
requires a commitment to many specific strategies in the
1979 submissions (e.g., .RACT on stationary sources, inspec-
tion/maintenance programs where attainment for carbon
monoxide or oxidants extends beyond 1982, other reasonzble
transportation control measures, etc.) the memo also
~requires (for carbon monoxide and oxidants) a commitment

to a continuing process. This process must be one which
extensively involves the public as well as State and local
elected officials and which ambltlously pursues a wide
range of alternatives.
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Since reliance on stationary controls and Federal
new car standards alone will not enable most areas with
oxidant and carbon monoxide problems to attain these
standards by 1982, each Regional Office will need to put
particular emphasis on additional measures to reduce
transportation system emissions. The process committed
to in the 1979 plan submission must lead to the
expeditious selection and implementation of comprehensive
transportation control measures. In judging the adequacy
of the 1979 plan submission for the transportation
sector, each Regional Administrator should ensure that
ambitious alternatives (as described in the draft
"Transportation Planning Guidelines'" which have been
circulzted) will be analy:zed.

)

The Department of Transportation (DOT), Housing and
Urban Development (HUD) and EPA zre seeking to integrate
the transportation/air quality plaanning and implementation
required by the Clean Air Act into existing planning and
programming procedures. The air planning activities should
be included in the Unified Work Program required by DOT
‘and the adopted transportatiecn measures should be included
in the Transportation Improvement Program required by DOT.
In complying with the Clean Air Act regquirements, the Regions
should zlso keep in mind the reguirements of the HUD-EPA
Agreement which provides for coordination of air quality
planning and planning assisted uncer the HUD Comprehensive
Planning Assistance (701) Program. Integration of air
and transportation planning with comprehensive planning
which incorporates growth manazgement concerns should improve
the effectiveness of air quality planning and could reduce
the need for enforcement measures in the future,

States will be provided some discretion regarding
the azmount of emissions growth to be accommodated within
the SIP. EPA generally will not question the growth rates
desired by the State so long as reasonable further progress
is demonstrated and there is a demonstration of attainment
by the statutory deadline (1982 or 1987). However, the
growth rate identified in the SIP must be consistent with
growth rates used (or implied by) other planning programs
in the area (e.g., FWPCA §208, 201, HUD §701, FHWA
§134).
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You should note that there are other SIP revisions
which are not discussed in the attachment but which are
required by the 1977 Amendments. These include:

1. Section 128 (relating to State boards)
2. Section 126 (relating to interstate pollution)
3. Section 127 (relating to public notification)

4., Part C (relating to prevention of significant
deterioration)

S. Section 110(a) (2)(K) (relating to permit fees)

6. Section 123-(relating to stack heights for
existing source in other than non-attainment
areas)

7. Section 121 (relating to consultation)

Although incorporation of these provisions is requlred
by the law, failure to achieve final approval by
July 1, 1979 does not trigger the new source prohibition
of Sectlon 110(a)(2) (1).

It is important to emphasize to the States that all
current SIP requirements remain in effect despite the
development of the 1979 revisions. Any suspension or
discontinuance of an existing SIP provision must be
submitted for EPA approval. This should be done as part
of the revision submitted in January 1979. Exceptions
to this procedure may be found in certain new provisions
of §110 relating to reduction of on-strest parking, bridge
tolls, and other measures.

The development of the January 1979 SIPs to meet the
minimum requirements of the Clean Air Act Amendments of
1977 is a complex-and demanding program. It will require
the commitment of significant resources on the part of the
air programs staff of the Regional Office to ensure that
the States develop and submit a comprehensive and
approvable plan. We are working with your staff to-develop
the necessary guidance and follow-up programs which will
assist your office and the State to carry out this very
difficult but important part of the overall air program.
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Attachment

cc: Air & Hazardous Division Directors
Air Branch Chiefs
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Criteria for Aporoval of 1979 State Implementation Plan Rev7s1ons
for Non-Attainment Areas

Purpose

The purpose of this document is to define the criteria by which
State Implementation Plan (SIP) revisions for non-attainment areas
required by the Clean Air Act Amendments of 1977 (the Act) will be
approved. These revisions are to be submitted to EPA by January 1, 1979.

Categories of SIP Revisions

SIP revisions submitted by January 1, 1979 can be divided into
two categories:

1. Those which provide for attainment of the Primary Ambient
Air Quality Standards (primary standards) for all criteria pollutants
on or befeore Decenber 31, 1982.

2. Those which provide for attainment of the primary standards
for sulfur dioxide, nitrogen oxides, and particulate matter on or before
December 31, 1582 but show that despite the implementation of all
reasonable transportation and stationary source emission control measures
attainment of the primary standards for carbon monoxide and/or oxidants
cannot be achieved until after this date. In these cases, the revisions
. must demgnstirats attainment as expaditiously as practicable but no later
than Decemcer 31, 1887. :

In order {or an adequate SIP revision to fall into the second
category, the Stzf=2 has an affirmative responsibility to demonstrate
to the satisTaction of EPA that attainment of the primary carbon
monoxide and/or oxidants standards is nct pe-sible in an area prior

ts December 31, 1982.

It should be noted that SIP revisions of either category should
also provide for attainment o7 Secondary Ambient Air Quality Standards
(secondary standards) as expeditiously as practicable although there is
no specific deadline contained in the Act.

General Requirements of All 1979 SIP Revisions

Each 1979 SIP revision must contain the following:

1. A definition of the geographic areas for which control
strategies have been or will be developed. Consideration should be
given to the practical benefits of defining areas which correspond
whenever possible to those substate districts established pursuant
to Part 1V, Attachment A of OMB Circular No. A-95.
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2. An accurate, comprehensive, and current (1977 calendar year)
inventory of existing emissions.

3. A determination of the level of control needed to demonstrate
attainment by 1982 (including growth). This demonstration should be
made by the application of modeling techniques as set forth in EPA's
Guideline on Air Quality Models. For oxidants, any legitimate modeling
technique (e.g., those referenced in "Use, Limitation and Technical
Basis of Procedures for Quantifying Relationships Between Photochemical
Oxidants and Precursors." EPA 450/2-77-021a. November 1977) can be
used. Consideration of background and transport for oxidants should
generally be in accordance with the procedures documented in "Procedures
for Quantifying Relationships Between Photochemical Oxidants and
Precursors." In developing photochemical oxidan:t control strategies

for a particular area, states may assume at a minimum that the standard
will be attained in adjacent states.

IT a state can demonstrate that the level of control necessary for
attainment of the primary standards for carbon monoxide and/or oxidant
is not possible by 1582 despite the application of all reasonable
measures, an extension past 1982 (but not beyond 1987) is authorized.

4.. Adoption in legally enforceable form! of all measures necessary
to provide for attainment by the prescribed date or, where adoption of
‘all such measures-by 1979 is not possible, (e.g., certain transportation
control measures, and certain measures to control the oxides of nitrogen
and total suspended particulate) & schedule for expeditious development,
adoption, submittal, and implementaticn of these measures. The
situations in which adoption 5f measures may be scheduled after 1979
are discussed in the pollutant spscific sections of this document. Each
schedule must provide for implementaticn of all reasonably available
control measures as expeditiously as practicable. During the period
prior to attainment, these measures must be implemented rapidly enough
to provide at a minimum for reasonable further progress (see discussion

Tiritten evidence that the State, the general purpose local
government or governments, or a rsgional agency de§1gnated by general
purpose local governments for such purpose, have adopted by statute,
regulation, ordinance or other legally enforceable document, the
necessary requirements and schedules and timetables for compliance,
and are committed to implement and enforce the appropriate elements
of the plan. The relevant organizations shall provide evidgnce that
the legally enforceable attainment measures and the "criter1a, o
standards and impiementing procedures necessary for effectively guiding
and controlling major decisions as to where growth shall and shall not
take pixce," prepared by State and local governments in compliance with
Section 701 of the Housing Act of 1954, as amended, are fully coordinated
in the attainment and maintenance of the NAADS. .
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below). Each schedule will be considered part of the applicable
implementation plan and thus will represent a commitment on the part
of the State to meet the key milestones set forth in the submitted
schedule.

5. Emission reduction estimates for each adopted or scheduled
control measure or for related groups of control measures where
estimates for individual measures are impractical. It is recognized
that reduction estimates may change as measures are more fully
analyzed and implemented. As such estimates change, appropriate
responses will be required to insure that the plan remains adequate
to provide for attainment and for reasonable further progress.

6.  Provision for reasonable further progress toward attainment
of the primary and secondary standards in the period prior to the
prescribed date for attainment. Reasonable further progress is defined
as annual incremental reductions in total emissions (emissions from
new as well as existing sources) to provide for attainment by the
prescribed data. The plan shall provide for substantial reductions in
the early years with reqular reductions thereafter.

Reasonable further progress will be determined for each arez
by dividing the total emission resductions required to attain the appli-
cabie standard by the number of years betwsen 1979 and the date pro-
Jected for attainment (not later than 1987). This is represented
graphically by a straight line drawn from the emissions inventory sub-
mitted in 1975 to the allowable smissions on the attainment date.
However, EPA recognizes that some mesasures cannot result in immediate
enission reduction. Therefore, if a State can show that some lag in
enissions reduction is necessary, a SIP will be acceptable even though
reductions sutfficient to procduce decreases at the "straight-line rate”
- are not achieved for a year or two after 1979. This lag in achieving
the "straight-line rate" for emissions reduction is to be accepted
only to accormodate the time required for compliance with the first set
of regulations adopted on or before January 1, 1979, if +mmediate
compliance is not possible. It does not authorize delays in adoption
of control requirements.

.The requirement to demonstrate reasonable further progress will,
in most areas designated non-attainment for oxidant or carbon monoxide,
necessitate a continuous, phased implementation of transportation
control measures. In areas where attainment of all primary ambient
standards by 1982 is not possible EPA will not accept mere reliance on
the Federal Motor Vehicle Control Program by itself as a demonstration
of reasonable further progress.
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In determining "reasonable further progress", those emission
reductions obtained from compliance between August 7, 1977, and
December 31, 1979, with (1) SIP revisions that have been submitted
after August 7, 1977, and (2) regulations which were approved by the
Agency prior to the enactment of the 1977 Clean Air Amendments, can
be treated as having been achieved during 1979. There should be an

assurance, however, that these are real emission reductions and not
Just "paper" ones.

7. An identification and quantification of an emissions growth
increment which will be allowed to result from the construction and
operation of major new or modified stationary sources within the area
for which the plan has been developed. Alternatively, an emissions
offset regulation can be adopted to provide for major new source growth.

The growth rates established by states for mobile sources and new
minor stationary sources should also be specified, and in combination
with the growth associated with major new or modified stationary sources
will be accepted so long as they do not jeopardize the reasonable further
progress test and attainment by the prescribed date. However, the growth
rate identiTied in the SIP must be consistent with the growth rates used
(or implied by) the other planning programs in the area (e.qg., FWPCA
Section 208 [201], HUD Section 701, FHWA Section 134). A system for
menitoring the emission growth rates from major and minor new stationary
sources and from transportation sources and zssuring that they do not
exceed the specified amounts must alsoc be provided for in the revision.

8. Provision for annual reporting on the progress toward meeting
the schedules summarized in (4) above as well as growth of mobile
sources, minor new stationary sources, major new or modified stationary
sources, and reduction in emissions from existing sources to provide for
reasonable further progress as in {6) above. This should include an
updated emission inventory. »

9. A requirement that permits be issued for the construction and
operation of new or modified major scurces in accordance with Section
173 and 110{(a)(2)(D).

10. An identification of and commitment to the financial and
manpower resources necessary to carry out the plan. The commitment
should be made at the highest executive level having responsiblity for
SIP or that portion of it and having authority to hire new employees.
This commitment should include written evidence that the State, the
general purpose local government or governments, and all state, local or
regicnal agencies have included appropriate provision in their respective
budgets and intend to continue to do so in future years for which budgets
have not yet been finalized, to the extent necessary.

182



11. Evidence of public, local government, and state legislative
involvement and consultation. It shall also include an identification
and brief analysis of the air quality, health, welfare, economic,
energy, and socizl effacts or the plan revisions and of the alternatives
coniidered by the State, and 2 -summary of the public comment on such
analysis.

12. Evidence that the SIP was adopted by the state after reasonable
notice and public hearing.

Additional Requirements for Carbon Monoxide and Oxidant SIP Revisions
which Provide for Attainment of the Primary Standards Later than 1982

For those SIP revisions which demonstrate that attainment of the
primary standards for carbon monoxide and/or oxidants is not possible
in an a2rea prior to Decembar 31, 1982 despite the implementation of all
reasonable emission control measures the following items must be
included in the January 1, 1979 submission in addition to all the
general requiremants listed above:

T. A program which requires prior to issuance of any permit for
construction or modification of a major emitting facility an analysis
of aliernative sites, sizes, production processes, and environmental
contraol techniquas for such proposed scurce which demonstrates that
benefits of the proposed source significantly outwaigh the environmental
and social cost imposed as a result of its location, construction, or
modification.

2. An inspection/maintenance program or a schedule encorsed by
and committed to by the Governor for the development, adoption, and
implementation of such a program as expeditiously as practicable.
Where the necessary legal authority does not currently exist, it must
be obtained by June 30, 1979. Limited exceptions to the requirement
to obtzin legal authority by June 30, 1979 may be possible if the state
can demonstrate that (a) there was insufficient opportunity to conduct
necessary technical analyses and/or (b) the legislature has had no
opportunity to consider any necessary enabling legislation for inspection/
maintenance between enactment of the 1977 Amendements to the Act and
June 30, 1979. In addition, where a legislature has adequate opportunity
to adopt enabling legislation before January 1, 1979, the Regional
Administrator should require submission of such Tegal authority by
Januvary 1, 1979. 1In no case can the schedule submitted provide for
obtaining legal authority later than July 1, 1980.
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Actual implementation of the inspection/maintenance program must
proceed as expeditiously as practicable. EPA considers two and one half
years from the time of legislative adoption to be the maximum time
required to implement a centralized inspection/meintenance program and
one and one half years to implement a decentralized program. In no case
may implementation of the program, i.e., mandatory inspection and
waudelory repair of Tailed venicles be delayed beyond 1582 in the case
of a centralized program (either state lanes or contractor lanes) or
beyond 1981 in the case of a decentralized (private garage) system.

3. A commitment by the responsible government official or
officials to establish, expand, or improve public transportation

measures to meet basic transportation needs as expeditiously as is
przcticable.

4. A commitment to use insofar as is necessary Federal grants,
'state or local funds, or any combination of such grants and funds as
m2y be consistent with the terms of the legislation providing such
grants and funds, for the purpose of establishing, expanding or

improving public transportation measures to meet basic transportation
needs.

Note that HUD has prepared guideiines for jocal development codes -
and ordinances to provide specizl requirements for areas which for
signiTicant periods of time may exceed the primary standards. These
cuidelines specify criteria for new construction operation of buildings
which minimize pollutant concentrations to ensure a healthy indoor and

outdoor environment. States are en:curaged to adopt such measures as
part of the SIP. '

Pollutant Specific Requirements

Suifur Dioxide

Specifically, with regard to item (4) of the General Requirements,
the January 1979 plan revisions dealing with sulfur dioxide must contain
all the necessary emission limitations and legally enforceable procedures
to provide for attainment by no later than December 31, 1982 (i.e.,
schedules for the development, adoption, and submittal of regulations
will not be acceptable).
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Nitrogen Oxides

For NOy, the January 1879 plan must contain all the necessary
emission limitations and the legally enforceable procedures, or as a
minimum, the appropriate schedules to adopt and submit the emission
limitations and legally enforceable procedures which provide for
implementation so that standards will be attained by no later than
December 31, 1982. EPA is currently evaluating the need T2+ a short
term NO2 standard and expects to promulgate such a standard during
1978. 1If such a standard for air quality is promulgated, a new and
separate SIP revision will be required for this pollutant.

Particulate Matter

The January 1979 plan revisions dealing with particulate matter
must contain all the necessary emission limitations and legally enforce-
able procedures for traditional sources. These emission limitations and
enfcrceable procedures must provide for the control of fugitive
enissions, where necessary; as well as stack emissions from these
stationary sources. Where control of non-traditional sources (e.g.,
urban fugitive dust, resuspension, construction, etc.) is necessary for
attainment, the plan shall contain an assessment of the impact of these
sourcas and 2 commitment on the part of the state to adopt appropriate
control measures. This commitment shall take the form of a schedule to
develics, submit, and implement the legally enforceable procedures, and .
programs for controlling non-traditional particulate matter scurces.
These schedules must include milestones for evaluating progress and
pravida for 2ttainment of the primary standards by no later than
Dezabe~ 31, 1982, and attainment of the secondary standards as expe-
j1cicusly as practicable. States should initiate the necessary studies
and demonstration projects for controlling the non-traditional sources
as soon as possible. :

Carbon Monoxide and Oxidant

An adequate SIP for oxidant is one which provides for sufficient

control of volatile organic compounds (VOC) frcom stationary and mobile
sources to provide for attainment of the oxidant standard. Accordingly,
the 1979 plan revision must set forth the necessary emission limitations
and schedules to obtain sufficient control of VOC emissions in all non-
attainment areas. They must be directed toward reducing the peak
concentrations within the major urbanized areas to demonstrate attainment
as expeditiously as practicable but in no case later than December 31, 1987.
This should also solve the rural oxidant problem by minimizing VOC
emissions and more importantly oxidants that may be transportad from
urban to rural areas. The 1979 submission must represent a comprehensive
strategy or plan for each non-attainment area; plan submissions that
address only selected portions of non-attainment are not adequate.
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For the purpose of oxidant plan development, major urban areas are
those with an urbanized population of 200,000 or greater (U.S. Bureau
of Census, 1970). A certain degree of {lexibility will be allowed in
defining the specific boundaries of the urban area, However, .the areas
must be large enough to cover the entire urbanized? area and adjacent
fringe areas of development. For non-attainment urban areas, the highest
pollutant concentration for the entire area must be used in determining
the necessary level of control. Additionally, uniform modeling tech-
niques must be used throughout the non-attainment urban area. These
requirements apply to interstate as well as intrastate areas.

Adequate plans must provide for the adoption of reasonably
available control measures for stationary and mobile sources,

For stationary sources, the 1979 oxidant plan submissions for
major urban areas must include, as a minimum, legally enforceable
regulations to reflect the application of reasonably available control
technology (RACT)3 to those stationary sources for which EPA has
published a Control Techniques Guideline (CTG) by January 1978, and
provida for the adoption and-submittal of additional legally enforce-
able RACT regulations on an annual basis beginning in January 1980, for
those CTGs that have been published by January of the preceeding year.

For rural non-attainment arezs, the Ox plan must provide the
necessary legally enforceable procedures for the control of large HC
sources (more than 100 ton/year potential emissions) for which EPA
-has issued a CTG by January 1978, and to adopt and submit additional
legally enforceable procedures on an annual basis beginning in
January 1980, after publication of subsequent CTGs as set forth above.

For mobile sources in urbanized area (population 200,000) SIPs
must provide for expeditious implementation of reasonably available
control measures. Each of the measures for which EPA will publish
information documents during 1978 is a reasonably available control
measure. These measures are listed on the following page:

2As defined by the U.S. Bureau of Census, urbanized area generally
include core cities plus any closely settled suburban areas.

3While it is recognized that RACT will be determined on a case-by-
case basis, the criteria for SIP approval rely heavily upon the
information contained- in the CTG. Deviations from the use of the CTG
must be adequately documented.
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1. To be published by February 1978

a. 1inspection/maintenance

b. vapor recovery

¢. improved public transit

d. exclusive bus and carpool lanes
e. 2area wide carpool programs

2. To be published by August 1978

a. private car restrictions

b. long range transit improvements

c. on street parking controls

d. park and ride and fringe parking lots

e. pedestrian malls

f. employer programs to encourage car and van pooling,
mass transit, bicycling and walking

g. bicycle lanes and storage facilities

h. staggered work_hours

j. road pricing to discourage single occupancy auto trips

J. controls on extended vehicle idling

k. traffic flow improvements

1. alternative fuels or engines and other fleet
vehicle controls :

m. other than 1ight duty vehicle retrofit

n. extreme cold start emission reduction programs

The above measures (either individually or combined into packages
of measures) should be analyzed premptly and thoroughly and scheduled
for expeditious implementation. EPA recognizes that not all analyses
of every measure can be completed by January 1979 and, where necessary,
schedules may provide for the completion of analyses after January 1,
1979 as discussed below. (I analysis after January 1979 demonstrates
that certain measures would be unnecessary or ineffective, a decision
not to implement such measures may be justifiable. However, decisions
not to implement measures will have to be carefully reviewed to avoid
broad rejections of measures based on conclusory assertions of
infeasibility.)

As described previously, annual incremental reductions in total
emissions must occur in order to achieve reasonable further progress
during the period prior to attainment of the standards. Therefore,
not all transportation measure implementation activities should wait
until the comprehensive analyses of control measures are completed.
Demonstration studies are important and should accompany or precede
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full scale implementation of the comprehensive strategy. It is EPA's
policy that each area will be required to schedule a representative
selection of reasonable transportation measures (as listed above) for

implementation at least on a pilot or demonstration basis prior to the
end of 1980.

Every effort must be made to integrate the air quality related
transportation plan and implementation required by the Clean Air Act
into planning and programming procedures administered by DOT. EPA will
publish "Transportation Planning Guidelines" which will, if followed

carefully, insure that an adequate transportation planning process
exists.

EPA recognizes that the planning and implementation of very
extensive air quality related transportation measures can be a complicated
and lengthy process, and in areas with severe carbon monoxide or oxidant
problems, completion of some of the adopted measures may extend beyond
1982. Implementation of even these very extensive transportation
measures, however, must be initiated before December 31, 1982.

. . In the case of plan revisions that make the requisite showing to
justify an extension of the date for attainment, the portion of the 1979
plan submittal fTor transportation measures must:

1. Contzin procedures and criteria adopted into the SIP by which
" it can be detarmined whether the outputs of the DOT Transportation
" planning process conform to the SIP.

2. Provide for the expeditious implementation of currently
planned reasonabie transportziion control measures. This includes
reasonable but unimplemented transportation measures in existing SIPs
and transporitation controls with demonstrable air quality benefits
developed as part of the transportation process funded by DOT.

3. Present a program for evaluating a range of alternative
packages of transportation options that includes, as a minimum, those
measures listed above for which EPA will develop information documents.
The anzlyses must identify a package of transportation control measures
to attain the emission reduction target ascribed to it in the SIP.

4. Provide. for the evaluaticn of long range (post-1982) trans-
portation and growth policies. Alternative growth policies aﬁd/or
development patterns must be examined to determine. the potgnt1a1 for
modifying total travel demand. One of the growth a1ternat1ves.evalu§ted
should be that prepared in response to Section 701 of the Housing Act of
1954, as amended. ) S ‘

188



5. Include a schedule for analysis and adoption of transportation
control measures as expeditiously as practicable. The comprehensive
analysis of alternatives (item 2 above) must be completed by July 1980
unless the designated planning agency can demonstrate that analysis
of individual components (e.g., long range transit improvements) may
require additional time. Adopted measures must be implemented as
expeditiously as practicable and on a continuous schedule that demonstrates
reasonable further progress from 1979 to the attainment date. Deter-
minations of the reasonableness of a schedule will be based on the
nature of the existing or planned transportation system and the com-
plexity of implementation of an individual measure.

Additional Carbon Monoxide and Oxidant Monitoring Requirements

It is EPA's policy to require that all SIPs which provide for
attainment of the oxidant standard after December 31, 1982, must con-
t2in commitments to implement a complete oxidant monitoring program in
major urbanized areas in order to adequately characterize the nature
and extent of the problem and ts measure the effectiveness of the
control strategy for oxidants. The 1979 plan submittal must provide
for 2 schedule to conduct such CO monitoring as necessary to correct
any deficiencies as identified by the Regional Office.

S1Ps for Unclassified Areas Redesignated Non-Attainment

With respect to unclassified areas which are later found to be
non-attiainment areas the stat2 will be required to submit a plan
within nine months of the non-attainment determination. During plan
development, the state will be required to implement the offset poiicy
for that area. However, it should be noted that in many cases, because
of pravious plan revisions or adoption of previous control regulations,
the baseline for offsets will be more restrictive and thus offsets may
be more difficult to obtain. For oxidants, state-wide regulatory
development (for at least all sources greater than 100 tons/year),
however, would permit the state to utilize the regulations developed
for the entire state as the applicable plan for the newly designated
non-attainment area. This would normally constitute an approvable SIP
per the above criteria and could essentially accommodate the proposed
growth within the previously submitted state plan and not require
offsets once the area is designated as non-attainment.
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6.0
*1.

¥,

*3.

*9.

USEFUL REFERENCES

U.S. Environmental Protection Agency, Guideline for Use of City-Specific
EKMA in Preparing Ozone SIPs, EPA-450/4-80-027, (March 1981).

Describes how afr quality, meteorological and emtssions data are used to
generate ozone tsopleths jn EKMA. Then describes how city-specific EKMA is
used to demonstrate attainment of the ozcne NAAQS in SIPs.

G. Z. Whitten and H. Hogo, Vser's Manual for Kineties Model and Ozone
Isopleth Plotting PacRage, EPA-6Q07/3-78-C14z, (July 19/8].

Describes features of and how data are {nput to the OZIPP computer program.

U.S. Environmental Protection Agency, Ozone Isopleth Plotting Package (0ZIPP),
EPA-600/3-78-014b, (July 1978).

Computer tape of the OZIPP model.

U.S. Environmental Protection Agency, Uses, Limitations and Technical

Basis of Procadures for Quantifying ReTztiionships Between Photochemical
Oxidants and Precursors, £PA-450/2-77-GZ1a, (November 1977).

Introduction to and conceptual discussion of EKMA.

U.S. Environmental Protection Agency, Prccedures for Quantifying Relationships
Between Photochemical Oxidants and Precursors: Supporting Documentation,
EPA-45C/2-77-G21b, (November 1978].

Useful discussicn of procedures for estimating NMOC/NOX raties.

T. €. Curran, Guideline for Interorefation of Ozone Air Quality Standard,
EPA-450/4-79-003, (January 1979%].

Discussicn of the ozone NAAQS and the impli-~ations resulting from its

- statistical form.

U.S. Environmental Protection Agency, Guidance for Collection of Ambient
Non-Methane Orcanic Compound (NMOC) Data sor Use in 1982 Uzone S1P Development,

and Network Desicn and Siting Criteria for the NMCC and NO_ Monitors,
EPA-450/4-80-011, (June 15980). -

Generzl information on use of commercially available NMOC instruments for
use in ozone SIPs.

U.S. Environmental Protection Agency, Final Emission Inventory Reguirements
for 1982 Ozone State Impleméntation Plans, EPA~450/4-80-016, (December
1980). :

F. W. Sexten, R. A. Michie, Jr., F. F. McElroy, and y. L. Thempson,

Ambient Non-Methane Crganic Compound Analyzers, EPA
{March 1981).
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