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ACTION: Proposed rule.
SUMMARY: In accordance with the
provisions of Sections 108 and 109 of
the Clean Air Act as amended, EPA
has conducted a review of the criteria
upon which the existing primary and
secondary photochemical oxidant
standards are based. The revised crite-
ria are being published simultaneously
with the issuance of this proposed ru-
lemaking. The existing primary and
secondary standards for photochemi-
cal oxidants are currently set at 0.08
ppm, 1-hour average not to be exceed-
ed more than once per year. As a
result of-the review and revision of
health and welfare criteria, EPA pro-
poses to raise the primary standard
level to 0.10 ppm, 1-hour average. EPA
also proposes that the secondary wel-
fare-based standard remain at 0.08
ppm, 1-hour average. Other changes
proposed in this rulemaking include:
(1) changing the chemical designation
of the standard from photochemical
oxidants to ozone, and (2)-changing to
a standard with a statistical rather
than deterministic form, i.e. allowable
exceedances will be stated as an ex-
pected value, not an explicit value.

During the period between this pro-
posal and final promulgation of the
standard, EPA will continue its-exami-
nation of health and welfare criteria
and seek to further inVolve the public
and other affected parties in the final
decision on the air quality standard.
DATES: Comments must be received
by August 18, 1978. There will be a
public hearing at 9:00 a.m. on July 18.
1978. This hearing may be extended
into the following day, July 19, as nec-
essary. The standard will be promul-
gated by the end of September, 1978.
ADDRESS: Send- comments to Mr.
Joseph Padgett (MD-12), Director,
Strategies and Air Standards Division,
U.S. Environmental Protection
Agency, Research Triangle Park, NC
27711.

The public hearing will be held at:
Environmental Protection Agency, 401
M Street SW., Room 2117, Washing-
ton, DC 20460.
FOR FURTHER INFORMATION
CONTACT:

Mr. Joseph Padgett, Telephone: 919-
541-5204 (FTS 629-5204).

Availability of supporting informa-
tion: A docket (Number OAQPS 78-8)
containing information used by EPA
in development of the proposed stand-
ard is available for public inspection
between 8:00 a.m. and 4:30 p.m.
Monday through Friday, at EPA's
Public Information and Reference
Unit, Room 2922, Waterside Mall, 401
M Street SW., Washingtoh, DC 20460.
These materials include the "Air Qual-
ity Criteria for Ozone and Other Pho-
tochemical Oxidants" and "Control
Techniques for Volatile Organic Emis-
sions from Stationary Sources", both
issued simultaneously with this pro-
posal. In addition, staff papers per-
taining to the form of the ozone stand-
ard, risk assessment method, second-
ary standard, and health panel assess-
ment are also available. These docu-
ments can be received upon request
from Mr. Joseph Padgett.

Revisions to 40 CFR Part 50, Appen-
dix D, "Measurement Principle and
Calibration Procedure for the Mea-
surement of Photochemical Oxidants
Corrected for Interferences Due to Ni-
trogen Oxides and Sulfur Dioxide"
and Appendix H, "Interpretation of
the National Ambient Air Quality
Staidard for Ozone" are described
elsewhere in thi preamble.

Revisions to 40 CFR Part 51 substi-
tuting the word "ozone" for "photo-
chemical oxidants" throughout that
part, and to Section 51.14 pertaining
to control strategies are being pro-
posed by EPA elsewhere in this issue
of the FEDERAL REGISTR.

Statements of the environmental,
economic, and energy impacts of im-
plementing this standard revision are
available upon request from Mr.
Joseph Padgett, at the address shown
above.
SUPPLEMENTARY INFORMATION:

BACKGROUND

On April 30, 1971, the Environmen-
tal Protection agency promulgated in
the FEDERAL REGISTER (36 FR 8186)
National Ambient Air Quality Stand-
ards for photochemical oxidants. The
scientific, technical, and medical basis
for these standards is contained in the
air quality criteria document for pho-
tochemical oxidants published by the

-U.S. Department of Health, Educa-
tion, and Welfare in March, 1970.
Both the primary and secondary
standards were set at a level of 0.08
ppm, hourly average not to be exceed-
ed more than once per year. The pre-
amble to the regulation stated:

"The revised national primary standard of
0.08 ppm is based on evidence of increased
frequency of asthma attacks in some asth-
matic subjects on days when estimated
hourly average concentrations of photoche-
mical oxidant reached 0.10 ppm. A number
of comments raised serious questions about
the validity of data used to suggest impair-
ment of athletic peformance at lower oxi-

dant concentrations. The revised primary
standard includes a margin of safety which
is substantially below the most likely
threshold level suggested by this data. It is
the Administrator's judgment that a prima-
ry standard of 0.0p ppm as a 1-hour average
will provide an adequate safety margin for
protection of public health and will protect
against known and anticipated adverse ef-
fects on pdblic welfare."

The asthma study cited above as evi-
dence for the original standard is
based on work by Schoettlin and
Landau, Effect level estimates from
this study have changed and are dis-
cussed elsewhere in this proposed reg-
ulation.

Oxidants are strongly oxidizing com-
pounds which are the primary con-
stituents of photochemical smog. The
oxidant found in largest amounts is
ozone (O), a very reactive form of
oxygen. Oxidants also include the
group of compounds referred to collec-
tively as peroxycylnitrates (PANs) and
other compounds all produced in
much smaller quantities than ozone.

Most of these materials are not emit-
ted directly into the atmosphere but
result primarily from a series of
chemical reactions between oxidant
precursors (nitrogen oxides and organ-
ic compounds) in the presence of sun-
light. The principal sources of organic
compounds are the hydrocarbon emis-
sions from automobile and truck ex-
hausts, gasoline yapors, paint'solvent
evaporation, open burning, dry clean-
ing fluids, chemical plants and other
industrial operations. Nitrogen oxides
are emitted primarily from combus-
tion sources such as electric power
generation units, gas and qil-fired
space heaters, and automobile, diesel
and jet engines.

The reductions in emissions of nitro-
gen oxides and organic compounds are
achieved through Federal and State
programs which have been formalized
in regulations promulgated under the
Clean Air Act. The Federal programs
provide for the reduction in emissions
nationwide through the Federal Motor
Vehicle Contrbl Program, the Federal
program for control of aircraft emis-
sions, National Emission Standards for
Hazardous Air Pollutants, and the de-
velopment of New Source Perform-
ance Standards. The State programs
provide for additional control meas-
ures through State Implementation
Plans in those areas of the country
where the Federal programs are not
sufficiently stringent to permit attain-
ment of air quality standards.

STATUTORY REQUIREMENTS AFFECTING
THIS PROPOSAL

Two sections of the Clean Air Act
govern the development of a National
Ambient Air Quality Standard, Sec-
tion 108 instructs EPA to document
the scientific basis for the standard,
and Section 109 provides guidance on
establishing standards and reviewing
criteria.
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Air quality criteria are required by
section 108(a)(2) to accurately reflect
the latest scientific information useful
in indicating the kind and extent of all
identifiable effects on public health or
welfare which may be expected from
the presence of the pollutant in the
ambient air.
- Simultaneously with the issuance of

these criteria, the Administrator is re-
quired to propose primary and second-
ary ambient air quality, standards
based upon such criteria. The primary
standard is defined in section 109(b)(1)
as that ambient air quality standard
the attainment and maintenance of

- which, based on such criteria and al-
lowing an adequate margin of safety,
is in the Administrator's judgment
requisite to protect the public health.
The secondary standard (section
109(b)(2)) must specify a level the at-
tainment and maintenance of which,
based on such criteria, is in the Ad-
ministrator's judgment requisite to
protect the public welfare from any
known or anticipated adverse effects
associated with the presence of the
pollutant in the ambient air. These ad-
verse welfare effects are discussed in
section 302(h) of the Act, and include

- effects on soils, water, crops, vegeta-
tion, man-made materials, animals,
weather, visibility, hazards to trans-
portation, economic values, personal
comfort and well-being, and other fac-
tors.

The Clean Air Act specifies that Na-
tional Ambient Air Quality Standards
are to be based solely on scientific cri-
teria relating to the level that should
be attained to adequately protect
public health and welfare. Consider-
ations of cost of achieving those stand-
ards or the existence of technology to
bring about needed reductions of emis-
sions are not germane to such a deter-
mination, as the w.ords of the Act and
its legislative history clearly indicate.
Section 109(d) directs the Administra-
tor to complete a review of all existing
standards and criteria before the end
of 1980 and at five-year intervals
thereafter, and to revise them in what-
ever manner that review reveals is nec-
essary. This proposal is the result of
such a review.

Assuring. attainment and mainte-
nance of ambient air quality standards
is the responsibility* of the states.
Under section 110 of the Act, they are
to submit to EPA for approval State
Implementation Plans (SIP) that pro-
vide for the necessary legal require-
ments upon sources of the relevant
pollutant so as to demonstrate attain-
ment and maintenance of the stand-
ards by certain deadlines. In the case
of photochemical oxidants, there has
been widespread failure to attain the
standards. In 1977, Congress amended
the Clean 'Air Act by inserting several
sections, mostly found in Part D of the
Act as'amended, to intensify the effort

to attain the oxidant standard. New
deadlines were established, and the
states are required to submit revised
State Implementation Plans by Janu-
ary 1, 1979, for all "non-attainment
areas".

The photochemical oxidant (ozone)
standard is the only standard sched-
uled for review and revision before the
submission of the 1979 plan revisions.
The proposed standard revision will
affect the plans. There Is nothing in
the Act to explain what effect this
proposed action should have on the
January 1, 1979 deadline or other
schedules under the Act. However,
based on the nature and extent of
changes proposed to the existing
standard, including the fact that the
standard will not be made more strin-
gent, It is EPA's Judgment that this
proposed action will in no way Impair
the states' ability to revise State Im-
plementation Plans by January 1,
1979. Consequently, EPA is concluding
that this proposed standard revision
does not alter the 1979 SIP submission
deadline.

PENDING Rumt.! G P roNs
The Agency was petitioned by the

American Petroleum Institute and 29
member companies on December 9,
1976, and the City of Houston on July
11, 1977, to revise the criteria, stand-
ards and control strategy guidelines
for photochemical oxidants. These ef-
forts were- already underway when
both petitions were filed, and the
Agency reslionded that It was defer-
ring decision on their petitions until
the rulemaking was completed. This
notice of proposed rulemaking and the
accompanying one on control strategy
guidelines constitute the action the
Agency proposes to take in response to
those petitions. The final notices,
which will be published by the end of
September, 1978, will constitute the
Agency's final action on those peti-
tions.

DEvELOPm, T OF Am QuArTY Can-
MiA AIM SU ARY OF GENEAL FIND-

n;GS rRomr AIa QUALry CRrmmx rOR
OZONE AND PHOTOCHUCAL OXMAINTS
On April 20, 1977 (42 FR 20493),

EPA announced that It was in the
process of reviewing and updating the
1970 criteria document for photoche-
mical oxidants in accordance with pro-
visions of Section 109(d)(1) of the
Clean Air Act as amended. The notice
called for information and data that
would be helpful in revising the docu-
ment. In tle process of developing the
criteria document, EPA has provided a
number of opportunities for external
review and comment. Two drafts of
the criteria document have been made
available for external review and EPA
has received more than 50 written
comments on the first draft and ap-
proximately 20 on the second draft.

The American Petroleum Institute has
submitted extensive information that
EPA has considered in this standard
review. The criteria document was the
subject of two meetings of the Sub-
committee on Scientific Criteria for
Photechemical Oxidants of EPA's Sci-
ence Advisory Board. Each of these
meetings has been open to the public
and a number of individuals have pre-
sented both critical review and new in-
formation for EPA's consideration. -

From the extensive review of scien-
tific information presented in the cri-
terla document, findings in several key
areas have particular relevance for set-
ting the ozone standard.

1. The concept of a "threshold" may
not be an appropriate term for de-
scribing the impact of ozone on
human health. Since "thresholds" will
depend upon who is studied and what
is measured, it is unliely that scientif-
Ic evidence for a specific effects
threshold can be satisfactorily derived
for protecting public health. Limited
studies can be performed on groups of
unusually sensitive persons. Most ex-
perimental studies of humans are per-
formed on small numbers of healthy
subjects who do not adequately reflect
the range of human sensitivity. Toxi-
cological studies usually cannot utilize
appropriate models of sensitive human
populations. Thus, "thresholds" for
sensitive persons are difficult or im-
possible to determine experimentally,
while the "threshold" for healthy per-
sons or animals IS not likely to be pre-
dictive of the response of more sensi-
tive groups.

2. Ozone is a bronchio-pulmonary ir-
ritant which affects the mucous lining,
other lung tissues and respiratory
functions. It has been demonstrated in
clinical and epidemiological studies
that ozone does impair the normal
function of the human lung and
causes clinical symptoms such as chest
tightness, cough and wheezing. These
effects are estimated to occur at short-
term ozone concentrations between
0.15 and 0.25 ppm. The clinical studies
data base on these effects is far more
extensive than that available in 1970
and these effects have been demon-
strated at lower levels than those cited
in the 1970 criteria document.

3. Asthmatics experience a higher
number of attacks on days when the
peak hourly oxidant concentrations
reach about 0.25 ppm. This finding is
based on a reevaluation of the
Schoettlin and Landau study and rep-
resents a revision of the 0.10 ppm esti-
mate made in the 1970 criteria docu-
ment.

4. The key finding from toxicologic
studies show increased susceptibility
to bacterial infection in laboratory
animals exposed to 0.10 ppm ozone
and a bacterial challenge. Infection
rates are lower for' animals exposed
only to the bacterial challenge. Other
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effects such as biochemical changes,
morphological abnormalities, and ge-
netic changes have been shown in
some animal studies but the physio-
logical significance of these effects xe-
mains to be established.

5. There is a limited amount of data
that suggests that ozone may acceler-
ate the aging process in living organ-
isms. Exposure of rabbits to unspeci-
fied, concentrations of ozone for one
hour per week for a year has been re-
ported to induce premature aging
symptoms such as premature cartilage
calcification, severe depletion of body'
fat, and general signs of senescence.
Inhalation of 0.20 to 0.25 ppm ozone
by animals and humans over 30 to 60
minute periods increased the rate of
sphering of red blood cells when their
blood samples were irradiated, sug-
gesting an acceleration in the aging of
the cells.

6. Acknowledgement of the fact that
ozone exposure is frequently accompa-
nied by exposure to other pollutants,
particularly sulfur dioxide (SO, has
prompted several investigators to con-
duct laboratory evaluations of expo-
sure of humans to combinations of 0.
and SO2.

Exposures to 0.37 ppm O and 0.37
ppm SO2 simultaneously have been re-
ported to produce enhanced decre-
ments in pulmonary function as com-
pared with either pollutant alone.
Other simultaneous exposure tests
using 0. and nitrogen dioxide (NO)
and 0,, NO2 and carbon monoxide
(CO) produced few important physio-
logical changes and only mild symp-
toms. These findings suggest the need
for an adequate margin of safety 'as
well as the need for more definitive
data.

7. There are no health studies that
link exposure to ozone or photochemi-
cal oxidants to an increase in human
mortality. A number of epidemiologic
studies have been designed and con-
ducted to demonstrate this effect, but
all have been negative or inconclusive.

8. Ozone accelerates the aging of
many materials resulting in -rubber
cracking, dye fading and paint erosion.
These effects are related to the total
dose of ozone and can occur at very
low levels, given long duration expo-
sures. Damage to vegetation occurs as
leaf injury, decreased growth and
yield, and disruption of reproductive
functions.

9. All evidence presently available in-
'dicates that around urban centers
with severe oxidant problems, the
major concern is the formation of pho-
tochemical oxidants from man-made
organic and nitrogen oxide emissions.
Control of these emissions will effect
significant reductions in ambient
ozone, peroxyacetylnitrate (PAN), al-
dehydes and photochemical aerosol.

GENERAL APPROACH TO SELECTING THE
LEvEL OF THE PRImARY OzoNE STAND-
ARD

Revision of the National Ambient
Air Quality Standard for ozone re-
quires certain judgments by EPA
about the relationship between con-
centrations of' ozone in the air and
possible adverse health effects experi-
enced by the public. This relationship
is greatly complicated by the fact that
there is variability of response among
individuals exposed to ozone, and that
there are numerous effects of ozone
on health occurring at different levels
of exposure. In selecting the proper
level for the revised standard, EPA
must make judgments relating to four
critical areas:

1. The range of demonstrated health ef-
fects.

2. The sensitive population.
3. The seriousness of the health effect and

the level at which the health effect has
been demonstrated to occur.

4. What constitutes an adequate margin of
safety to protect the public health.

DEmONsTRATE HUmAN HEALTH EFFEcTs
AND EFFEcTS OSERvED IN ANImAL
SnMIES

The purpose of this discussion Is to
describe the health effects attihbuted
to ozone that are of concern in setting
an ozone air quality standard. The dis-
cussion attempts to put these effects in
perspective, and where possible, relate
them to common personal experiences
of the average person.

Impaired Pulmonary Function and
Airway Resistance-Ozone is a bron-
chiopulmonary irritant which affects
the mucous lining, other lung tissue
and respiratory functions. Changes in
lung function appear as increased
airway resistance, reductions in vital
capacity, expiratory flow rates and dif-
fusion capacity. These effects are
greater in exercising individuals and
individuals with hyper-reactive air-
ways (history of developing symptoms
during light activity in smog or history
of asthma). Changes in lung function
are accompanied by clinical symptoms
such as coughing, chest tightness, and
lower chest soreness.

Because- the human respiratory
system is endowed witha large capac-
ity, even airway resistance increases of
50 to 100 percent will not ordinarily be
perceived in normal individuals. How-
ever, a portion-of the population with
respiratory problems may be operating
at the limit of their lung capacity even
in normal activity states, and any in-
crease in air flow resistance will affect
their ability to perform or aggravate a
pre-existing pulmonary disease. For
healthy individuals engaged in strenu-
ous activity, a 50 to 100 percent in-
crease in airway resistance might be
accompanied by shortness of breath
and fatigue. Since these sensations are
normally associated with strenuous ac-

tivity, it would be difficult to detect
the air pollution induced effect in
healthy persons. In a light activity
state, it Is unlikely that any observable
effect could be noted from changes
even as high as 50 to 100 percent In-
crease in flow resistance.

Decreased Resistance to Infection-
This effect Is represented by an In-
creased rate of mortality in laboratory
animals subjected to both a bacterial
challenge and exposures to ozone, Ac-
cording to some studies, the effect
may be enhanced by the addition of
such stresses as heat, exercise, or the
addition of other pollutants In combi-
nation with the ozone dose. Despite
the lack of confirmatory studies In
man, and the uncertainties Involved In
predicting human effects from animal
studies, most medical experts agree
that decreased resistance to infection
most likely does occur in man and the
lack of such evidence is probably due
to the difficulty of detecting these re-
sponses in epidemiologic studies,

Aggravation of Chronic Respiratory
Disease-It Is generally accepted by
the scientific community that there Is
a link between ambient oxidant levels
and aggravation of pulmonary disease,
This link was demonstrated by the
Schoettlin and Landau study which re-
lated the frequency of asthma attacks
to measured ambient photochemical
oxidant concentrations. Several stud.
ies have investigated the aggravation
of emphysema and chronic bronchitis
without any definitive links to photo-
chemcial oxidant concentrations.

Air pollution Is one of the many
stresses which can precipitate an
asthma attack or worsen the disease
state In persons with chronic cardio-
pulmonary disease. Other factors
which can act like ozone In precipitat-
ing attacks include: respiratory Infec-
tions, passage of cold fronts, seasonal
pollens, extreme 'heat or cold, and
even emotional disturbances.

Eye Irritation-Eye irritation Is asso-
ciated with selected chemical species
(such as PAN) in the photochemical
oxidant mix and other organic vapors.
There Is no evidence that eye Irrita.
tion is associated with ozone. Since
EPA plans to redesignate the standard
from photochemical oxidants to ozone,
the eye irritation effect Is not a criti-
cal one in establishing the standard
level.

Biochemical Effects-Experimental
exposures of human subjects to ozone
have produced changes In blood bio.
chemistry, such as increased fragility
of red blood cells and altered enzyme
activities in the serum. The signifi-
cance of these ozone-mediated changes
Is not yet known, but changes of the
magnitude observed In experimental
exposures have not yet been linked to
any clinical diseases.

Carcinogenic, Mutagenic and Relat-
ed Effects-Studies hate been conduct-
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ed in an attempt to relate ozone to
carcinogenic, mutagenic, and related
effects. These studies are not deemed
to be important in setting ambient
ozone standards because of the failure
of researchers to replicate much of the
work and because of the questionable
significance to man of some effects ob-
served in lower life forms. The criteria
document states that the significance
of effects such as chromosomal aber-
rations has not been established.
EPA's Science Advisory Board has rec-
ommended not including some of the
studies in the criteria document lest
they receive unwarranted emphasis.

SENSITIVE POPULATION

Clinical and epidemiological studies
have shown that asthmatics and other
persons with reactive airways appear
most sensitive to changes in ozone con-
centrations and are thus judged to be
the principal sensitive group- of con-
cern in setting the standard. This is
because their airways are hyper-reac-
tive to irritants such as ozone.

Studies have also established that
exercise effectively increases the
ozone dose delivered to the target tis-
sues in the respiratory tract. Thus,
persons engaging in exercise are par-
ticularly vulnerable to the acutely irri-
tating effects of ozone. However, the
response of 'these groups to such
changes in concentrations has not
been systematically studied.

SELEcTiNcG T LEVEL OF HE pIMARY
STANMARD

The language of section 109(b)(1) re-
quires EPA to set a primary standard
that, based on the air quality criteria
and allowing an adequate margin of
safety, is requisite to protect the
public health.

Relevant to this charge, the Nation-
al Academy of Sciences reached the
following conclusion in 1974:
* * * in no case is there evidence that the
threshold levels have clear physiological
meaning. in the sense that there are genu-
ine adverse health effects at the above some
level of pollution, but no effects at all below
that level On the contrary, evidence indi-
cates that the amount of health damage
varies with the upward and downward vari-
ations in the concentration of the pollutant,
with no sharp lower limit.

The House of Representatives Com-
mittee on Interstate and Foreign Com-
merce has observed that the concepts
of threshold and adequate margin of
safety that underlie the language of
section 109(b)(1) of the Clean Air Act
are necessary simplifications to permit
the Administrator to set standards.

The criteria document confirms that
no clear threshold can be Identified
for health effect due to ozone. Rather,
there is a continuum consisting of
ozone levels at which health effects
are certain, through levels at which
scientist can generally agree that
health effects have been clearly dem-
onstrated, and down to levels at which
the indications of health effects are
less certain and harder to Identify. Se-
lecting a standard from this contin-
uum is a judgment of prudent public
health practice, and does not imply
some discrete or fixed margin of safety
that is appended to a known "thresh-
old".

The uncertainties with which such a
judgment must deal are the result of
several factors. First, human suscepti-
bility to health effects varies and we
cannot be certain that experimental
evidence has accounted for the full
range of susceptibility. Second, we
cannot be certain that all effects oc-
curring at low ozone levels have been
identified and demonstrated. Third.
variations in weather create uncertain-
ty as to the expected annual maxi-
mum ozone concentrations.

The decision is made more difficult
by the fact that the Clean Air Act, as
the Administrator interprets It, does
not permit him to take factors such as
cost or attainability into account in
setting the standard; it is to be a
standard which will adequately pro-
tect public health. The Administrator
recognizes, however, that controlling
ozone to very low levels is a task that
will have significant impact on eco-
nomic and social activity. It is thus im-
portant that the standard not be any
more stringent than protection of the
public health demands.

Human health effect levels cited in
the criteria document from published
studies vary from 0.15 to 0.30 ppm.
The studies documenting effect levels
are presented below:

DMO1STATE EFFEcT LE-.ES rN MAN

Aggravation of asthma Reduction In pulmonary Chest discomfort and Irritation
function of the r--pirary tract

0.25 p/r--epiderniologic (schoettlin and 015 p/m to 0.30 p/m clinical 0.25 pfmr-eP!d=1no!oz1C
Landau). (DeLucla and Adams). (Hammer et al.

0.25 p/m clinical (Ha-uclW).. 0.15 p/m to 0.30 p/m clinleal
(DeLucla and Adams).

Although animal studies have de- resistance to bacterial Infection, effect
scribed other effects such as decreased levels cannot be extrapolated to man.

e

Only those effects listed above are
considered relevant to estimating a
demonstrated effect level in man.

The human health effect category
of most concern is aggravation of
chronic lung disease and the key study
documenting the effect is the Schoett-
lin and Landau asthma study. Based
on a reevaluation of this study, the
current criteria document attributes
an increase in asthmatic attacks to a
level of 0.25 ppm and not 0.10 ppm as
presumed when the existing standard
was promulgated.

This was a key study in determining
the level of the existing standard and
was cited in the preamble for the pro-
mulgation of the current standard:

The revised national primary standard of
0.08 ppm is. based on evidence of increased
frequency of asthma attacks In some asth-
matic subjects on days when estimated
hourly average concentrations of photoche-
mical oxidant rached 0.10 ppm.

This is an Important change in our
understanding of that study but does
not justify a substantial relaxation -of
the current standard because new
clinical work has documented some ef-
fects at concentrations as low as 0.15
ppm.

The study demonstrating the lowest
effect level in man is the DeLucia and
Adams study of the effects of exercise
on lung function and blood biochemis-
try in six men after 1-hour exposure to
0.15 ppm and 0,30-ppm of ozone via a
mouthpiece. For both exposure levels,
most subjects demonstrated signs of
toxicity (symptoms such as chest
tightness, pain on deep inspiration,
and cough) during the most stressful
exercise protocol, and sensitive sub-
jects exhibited impaired pulmonary
function following the most stressful
exercise protocol. No effects on the
subjects' blood biochemistry were ob-
served following any of the exposures.

Earlier clincial studies document
more significant impairment of pul-
monary function in sensitive subjects
at 0.37 ppm for two-hour exposures.
Other clinical studies have described
0.25 ppm or higher as a no-effect level
for sensitive lightly exercising sub-
Jects.

The effect of reduced resistance to
bacterial infection has only been dem-
onstrated in animals. The lowest
effect level is for a one-hour exposure
to levels of 0.08 ppm to 0.10 ppm.
Medical experts agree, and the criteria
document concludes, that these stud-
ies have definite health implications
for man but that such effects in
humans may occur at different con-
centrations. There is no epidemiolog-
Ical evidence that demonstrates the
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effect of reduced resistance to bacte-
rial infection in man. The criteria doc-
ument cites numerous epidemiological
studies that fail to link increased mor-
tality or increased hospital admissions
with ozone or oxidant exposures.
Those few studies which do suggest
such a link Are described as inconclu-
sive in the criteria document, and all
these studies are deemed to have seri-
ous limitations.

Based on the studies cited in this
section, EPA concludes that the dem-
onstrated human effects levels as cited
in the criteria document vary from
0.15 ppm to 0.30 ppm. Additional opin-

ions were sought from an advisory
panel of health experts (referred to
hereinafter as the health panel) and
other selected medical ,experts, who
were asked to assess the literature re-
ported in the criteria document.

Estimates made by these experts are
based on their understanding and in-
terpretation of those health critieria.
A summary statement from the health
panel has been placed in the docket
and is available from EPA at the ad-
dress given earlier. As an added aid for
addressing the uncertainties associat-
ed with setting an adequately protec-
tive standard, EPA has used an analyt-

ic technique of risk assessment,
Formal interviews of selected medical
experts were evaluated using a meth-
odology known as subjective probabil-
ity encoding. This analysis estimated
the probability of. various health ef-
fects occurring in sensitive persons at
alternative ozone levels. A report
which discusses the basis for and ap-
plication of the analytic method has
been placed in the docket and is avail-
able from EPA at the address given
earlier.

The most probable effect levels for
various health effects as estimated by
the health panel and by the risk as-
sessment procedure are shown below:

PROBABLE EmcT IEvE- EsrimATEs-Estimates for sensitive population segments

Parts per million]

Aggravation of asthma, Reduced resistance in bacteria Reduction in pulmonary Cheat discomfort and Irritation
emphysema, and chronic infection (animal studies) function of the respiratory tract

bronchitis

Health panel judgment of effect level. 0.15-0.25 (') 0.15-0.25 0.15-0.25
Probable (median) effect level as esti-

mated from interviews with health
experts .................................................... 0.17 0.18 0.15 0.15

(0.14-0.25) (0.07-0.38) (0.07-0.18) (0.11-0.18)

'Not available.

These estimates are based on the
most sensitive population segments. In
the case of the risk assessment inter-
views, the expertg were asked to focus
not only on the most sensitive popula-
tion group, but also on a very sensitive
portion of that group (specifically,
those persons who are more sensitive
than 99 percent of the sensitive group,
but less sensitive than 1 percent of
that group). However, these people
should not be considered as medically
handicaped as a result of their sensi-
tivity. Their outward appearance may
be perfectly normal, but when exposed
they could have adverse reaction. The
lowest effect level estimate cited by
the health panel and those generated
through the expert interview process
are reasonably consistent, ranging
from 0.15 to 0.18 ppm. Based on this
data and on the demonstrated effect
levels cited in the criteria document, it
can be concluded that health effects
have been demonstrated at ozone
levels of 0.15 ppm.
- The criteria document contains sev-
eral indications of the uncertainties
discussed above that have given EPA
reason to believe that a standard of
0.15 ppm would not be adequately pro-
tective. Of particular importance are:
(1) new and replicated animal studies
showing reduced resistance to infec-
tion at ozone levels of 0.10 ppm; (2)
Japanese epidemiological studies re-
porting an increase in respiratory dis-
comfort and other symptoms in school
children at oxidant concentrations
below 0.15 ppm.

Evidence, of reduced resistance to
bacterial infection has not reached the
point where it can be meaningfully
used to extrapolate concentrations
that would similarly affect man. Most
experts agree, however, that the effect
occurs in humans, and that it is only
the concentration at which these ef-
fects occur that is uncertain. Further,
it is the kind of effect that is serious
enough in its implications to raise a
need for caution. Thus, there is a need
for setting a standard more stringent
than the effect level which has been
demonstrated in human studies, in
order to account in some measure for
these unquantified but possibly seri-
ous effects.

A similar caution is suggested by the
Japanese epidemiological stuies. The
Science Advisory Board questioned the
merit of the studies because there
exists the possibility that. some of the
symptoms observed may have been in-
duced by the subject's knowledge of
the prevailing levels. Nevertheless, it
would not be wise to totally disregard
the studies on the basis of this possi-
bility.

An added uncertainty which must be
considered is the variation in air qual-
ity concentrations due to prevailing
meteorologic- conditions. Since EPA's
proposed standard will be attained
when the expected number of hours
per calendar year with concentrations
above the standard level is equal to or

- less than one, there is concern for the
magnitude of this one allowable excur-

sion. The probabilities for several al-
ternative standard levels that this ex-
cursion will exceed the demonstrated
effect level are shown below.

PRoBABmLTY THAT TnE ALLOWADLE STANDAID
ExcEEDANcE WILL BE AT on AnoVE Tims
DEONsTRanT EFFECT LEVEL Or 0.16 P/m
FOR ALTERNATIVE STANDARD LEVELS

Standard level (p/m) Probability

0.08 ...................................... . .. ............. <0.01
0.10..-................................................................. <0.01
0.12 .................................................. . .. 008
0.14 ................................................................... 0.40

EPA has utilized the analytic tech-
nique of risk assessment mentioned
earlier in an attempt to address the
uncertainties involved both in estimat-
ing the health effects levels for sensi-
tive persons and in predicting the air
quality expected to result when a
given standard level is attained. Using
known patterns of variation in ambi-
ent air quality, EPA has estimated the
probability, at various levels of an
ozone standard, that health effects
will be experienced. The resulting
probability estimates provide a useful
tool for comparing the relative protec-
tion of various standard levels below
the demonstrated effects level of 0.15
ppm.

As mentioned previously, a report
discussing the basis for and applica-
tion of the risk assessment methodolo.
gy has been placed in the docket. This
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report has been submitted to the EPA plete nor has the report received ade- ability estimates presented therein
Science Advisory Board for review. quate review by others In the scientific and summarized below should be con-
However, the review is not yet corn- community. Consequently, the prob- sidered preliminary.

- Probability that effect threshold will be ezeccthd 5 times or more ain 5 years for alternate standard lrels*

Hourly average standard (D Aggravation of asthma. (2) Reduced resistance to (3RedulWton (4) Chct dizemfortand Probabity of exceeding I or
level (I expected exceedance emphysema and chronic bacterialinfection(anima lnpulmronry Irnation of the re3p iratory more of the thresholdsfor

per'year) bronchitis studies) function tract the Individual categories

0.06 pprn ..0.02 0.03 0.11 0.03 0.21
0.08 ppm 0.06 0.16 0.1-0.20 U.s 0.35
0.10 ppm.- .... 0.16 0.21 0-7 0.15 0.52
0.12 ppm... ... 0.2-0.29 0.26 0.25 0.2 0.67
0.14 ppm........ 0.40 "0.29 0.44 0.39 O.,I.SO

*Probability values expressed as range to reflect range of assumptions regardlng distribution of peak ozone values.

In the above table, the right-hand
column estimates the probability that
the threshold concentration for one or
more of the four health effect catego-
ries, will be exceeded five or more
times in five years. The term "thresh-
old" as used in this context applies to
people in a narrowly defined range of
sensitivity, namely, persons more sen-
sitive than 99 percent of the sensitive
population but less sensitive than 1
percent of that group. For a standard
level of 0.10 ppm, the probability that
persons within this range of sensitivity
will experience an effect is about 0.5.

These figures illustrate several im-
portant points: (1) an alternative
standard levels reflect some risk, (2)
there is no sharp break in the prob-
ability estimates that would suggest
selecting one alternative standard
level over another, and (3) the choice
of a standard between zero and a level
at which health effects are virtually
certain (0.15 ppm) is necessarily sub-
jective.

The Administrator has thoroughly
considered the demonstrated effects
levels, our new understanding of the
study that served as the primary basis
for the 0.08 standard, and the uncer-
tainties introduced by the various
studies discussed in the criteria docu-
ment. Based upon all these data, it has
been determined that-a standard of
0.08 ppm does not appear necessary to
protect the public health. However, at
this time it appears that a standard
above 0.10 ppm would not adequately
protect public health. It is therefore
proposed that. the primary standard
for ozone be revised to 0.10 ppm. Com-
ments are solicited on whether a less
stringent standard could adequately
protect public health.

OTHER ASPECTS O. THE STANDARD
Chemical Species of the Standard-

EPA is proposing to redesignate the
photochemical oxidant standard as an
ozone standard. Evidence in the re-
vised criteria document indicates that:

1. The majority of data presented in the
revised criteria document is based on ozone

exposure. Nearly all of the clinical and toxl-
cological studies are based on effects of
ozone.

2. Some more recent epldemiological stud-
ies associate adverse effects more closely
with ozone than with total oxidants.

3. Effects observed in clinical studies with
ozone alone are similar to those effects ob-

.served in epldemlologlal studies where
ozone occurs along the complex mix of
urban pollutants. These findings from the
health data further suggest that health ef-
fects observed during periods of elevated
photochemical oxidants concentrations are
reasonably attributable primarily to ozone
in the ambient air.

The existing standard for photoche-
mical oxidant ostensibly was estab-
lished for tfie entire class of this com-
plex mix of compounds. Unfortunate-
ly, there are no satifactory methods
for accurately and reliably measuring
this collective class of pollutants. The
reference method used to estimate am-
bient oxidant levels and to determine
compliance with the standard has
always measured only a single compo-
nent of the oxidant mix--ozone. Thus,
the chemical designation of the stand-

' ard hnd the chemical composition of
the pollutant measured to determine
compliance have not been stated con-
sistently. Ambient ozone concentra-
tions can range from approximately 65
percent to nearly 100 percent of the
total photochemical oxidant concen-
tration; consequently, ozone can be a
poor indicator of the quantity and
composition of the non-ozone oxidant
in the ambient air. Also of concern is
the fact that aside from PAN, which is
an important constituent of the photo-
chemical oxidant mix, the non-ozone
oxidants remain essentially unidenti-
fied, cannot be measured, and have
not been uniquely associated with ad-
verse effects.

The inconsistencies cited above
argue for changing the designation
from a total photochemical oxidant
standard to an ozone standard.

Promulgation of a Primary Stand-
ard for PAN-EPA does not propose to
establish a separate standard for PAN

at this time. Although PAN is an eye
irritant, the health data upon which
to base a separate PAN standard are
inadequate and routine PAN measure-
ment methods are not available. Most
of the studies which have documented
the effects of PAN have used ozone or
total oxidants as a surrogate for the
material causing the adverse effect.

Ozone is not a reliable indicator of
PAN. Recorded data shows ozone/
PAN ratios ranging from 3:1 to 150:1.
This variation In the ratio of ozone to
PAN makes It extremely difficult to
correlate the eye Irritation effects of
PAN with specific ozone values. How-
ever, It has been shown that at ozone
levels of about 0.1 ppm, PAN concen-
trations will be at a level below those
associated with perceptible eye irrita-
tion effects. This is true even for low
ozone/PAN ratios.

Despite the lack of a separate PAN
standard, those measures taken to
reduce oxidant/ozone precursor emis-
sions will also reduce PAN levels. In
fact, smog chamber studies indicate
that control of oxidant precursor emis-
sions have a greater impact on PAN
levels than on ozone/oxidant levels.

Form of the Standard-The current
standard specifies that the hourly
average ozone concentration must not
"exceed 160 pg/m3 (approximately 0.08
ppm) more than once per year. As dis-
cussed in a report placed n the docket
and available from EPA at the address
given earlier, this deterministic (once-
per-year) approach has several limita-
tions, one of which is the fact that it
does not adequately take into account
the random nature of meteorological
variations. The original purpose of
permitting a single exceedance was to
allow for unique meteorological condi-
tions that were unrepresentative of air
quality problems In a given area. Un-
fortunately, the current standard does
not achieve this objective because it
specifies in effect that there be zero
probability that the second-highest
concentration measured in a. year
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exceed the standard level. However,
when a single exceedance of the stand-
ard is permitted, there is a definite
possibility that a second or third ex-
ceedance will also occur. If this prob-
ability is to be zero, there cannot be
even a single exceedance of the stand-
ard. This limitation means that com-
pliance with the standard, and conse-
quently pollutant emission control re-
quirements, would be determined on
the basis of exceedingly rare adverse
weather conditions.

Another fundamental problem with
the current standard is that it focuses
on a single measured value, the
second-highest observation. This value
is subject to instrument error, is not a
stable statistic, and also will vary in
any given area over a period of time.
For a given year, the true second-high-
qst value in an area may not be ob-
served because of gaps in the monitor-
ing record. Use of such a random sta-
tistic to determine compliance and
levels of control can lead to values
that are unrepresentative of the true
air quality problems in an area.

Because of these and other limita-
"tions in the current form of the stand-
ard, EPA proposes that the ozone air
quality standard be stated in a statisti-
cal form. This would mean that the al-
lowable number of exceedances of the
standard would be expressed as an
average or expected number per year.
The standard would be attained when
the expected number of hour per cal-
endar year with concentrations above
0.10 ppm is less than or equal to one.
The average 'or expected value would
be calculated from data obtained over
several years, as explained below.

Definition of'When the Standard is
Attained-EPA proposes to add Ap-
pendix H to 40 CFR Part 50 to explain
how to determine when the standard
is or is not being attained. The proce-
dure proposed in Appendix H requires
that States compute a three-year
moving average of the number of
hours above the standard and adjust
that average for missing data. This
would mean that the allowable
number of exceedances of the stand-
ard, i.e., the times when the standard
level is allowed to be 'exceeded, would
be expressed as an expected number of-
hours during the three-year period.
The central feature of this approach is
a description of how missing hourly
values are handled. The calculations
required would add the number of ex-
ceedances of the standard expected to
be present in the, hourly values miss-
ing during any calendar year to the -
actual number of exceedances meas-
ured during that year. The three-year
average of the expected number of ex-
ceedances so computed would have to
be equal to or less than one in order to
attain the ozone air quality standard.

There is strong similarity between
determining attainment of the present

oxidant standard and determining at-
tainment of the proposed ozone stand-
ard. In both cases, the number of ex-
ceedances of the level of the standard
is used. The current approach requires
that the level of the standard never be
exceeded more than once in any year
while the proposed form of the stand-
ard would permit two or more excee-
dances in any year provided that the
average number of exceedances during
the most recent three-year period does
not exceed 1. For example, if three
successive years of ozone monitoring
data showed annual exceedances of 2,
1, and 0, the current standard would
not be attained since the first year re-
corded more than one exceedance.
Under the proposed approach, the
same exceedance pattern would lead
to a decision of attainment since the
average number of exceedances for
the three years was not above one. De-
tails of the calculations discussed
above are given in Appendix H.

A period of three successive years
was chosen as the basis for determin-
ing- attainment for two reasons. First,
increasing the number of years in-
creases the stability of the resulting
average number of exceedances.
Stated differently, as more years are
used, the greater the chance of mini-
mizing the effects of an extreme year
caused by unusual weather conditions.
The second factor is that extending
the number of successive years too far
increases the risk of averaging data
during a period in which a real shift in
emissions and air quality has occurred.
This would penalize areas showing
recent improvement and similarly
reward areas which are experiencing
deteriorating ozone air quality. Three
years is thought by EPA to represent
a proper balance between these two
considerations.

Another modification that was con-
sidered during this review was to
change the form of the standard to
permit one calendar day in which the
hourly standard could be exceeded.
This form of the standard has several
advantages, including: (1) the require-
ments for less manipulation and inter-
pretation of data in calculating'attain-
ment or non-attainment, (2) reduced
time and resources on the part of state
and local agencies to validate low con-
cefitration values occurring in the
evening and morning hours, and (3)
greater stability in design statistics
needed for control strategy develop-
ment. However, based on potential
conflicts with other air quality man-
agement programs such as prevention
of significant deterioration, EPA does
not propose to make such a change in
the form of the ozone standard at this
time.

EPA believes the statistical form of
the standard coupled with the proce-
dures explained in Appendix H will
ameliorate the problems experienced

with the present form of the standard.
Comments are invited on the form of
the standard and the method in Ap-
pendix H for determining when the
standard is or is not being attained.

Averaging Time of the. Standard-
EPA does not propose a change in the
current one-hour averaging time of
the standard. Most clinical studles
clearly show impairment of lung func-
tion in moderately exercising healthy
subjects exposed to ozone for two
hours. Since the impact of ozone Is re-
lated to the total dose delivered to the
respiratory tract and since more in-
tense exercise would shorten the time
required to deliver an equivalent dose,
exposure durations of less than two
hours are of concern for protection of
individuals engaged in intense exer-
cise. A recent clinical study published
last year by DeLucia and Adams con-
firms this thesis at its shows lung
function changes in egercising sub.
jects after a one-hour exposure to rela-
tively low ozone levels.

WELFARE EFrzCTS AND THE SECONDARY
STANDARD

The Clean Air Act mandates the set-
ting of a national secondary ambient
air quality standard to protect the
public welfare from any known or an-
ticipated adverse effects associated
with the presence of an air pollutant
in the ambient air. Ozone and other
photochemical oxidants constitute a
form of air pollution that affects vege-
tation and materials. The resultant
economic loss has been estimated to be
in the range of several hundred mil-
lion dollars per year nationwide. Non.
quantifiable losses to the natural envi-
ronment occur as well. A report dis-
cussing these issues has been placed in
the docket and is aailable from EPA
at the address given earlier. The fol-
lowing material summarizes that
report. Exposure of vegetation to
harmful levels of ozone may result in
leaf injury, decreased growth and
yield, or reproductive effects. Visible
leaf injury is the most readily detect-
able symptom of ozone exposure and
for this reason has commonly been
used in attempts to quantify damage
to economic crops. Decreases in
growth and yield can occur without
such visible symptoms; however, since
leaf Injury is the most readily detect-
able and frequently reported symptom
of ozone damage, this effect provides
the best available data base for evalu-
ating alternative standard levels,
While it is not currently xRossible to
make definite correlations of follar
injury with reductions in yield, several
investigators have suggested that
foliar injury rates in the range of 5 to
10 percent could produce detectable
reductions in growth or yield, depend-
ing on the timing of the injury and
other environmental factors. Ozone
exposures which may be reasonably
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expected to produce injury ratings
within this range in commercially im-
portant crops or indigenous flora are
undesirable; therefore, the basis of the
secondary National Ambient Air Qual-
ity Standard for ozone will be to pro-
tect against such exposures.

The effects of ozone on7'vegetation
are not linearly dependent on the dose
(product of concentration and expo-
sure duration) sustained by the plant.
A given dose applied over a short
period of time is more damaging than
if it were applied over a longer period.
A mthematical model has been used
to summarize for several crops the ex-
perimental results which depict the

-variation in foliar response with short-
term (0.5-hour to 8-hour) ozone expo-
sures. Based on these results, no com-
mercially important crop is predicted
to receive more than -3 percent leaf
injury as a result of short-term peak
ozone exposures at sites where an
hourly hverage concentration above
0.08 ppm is expected to occur only
once per year Such a level of air qual-
ity should thus protect agricultural
crops from detectable effects on
growth and yield due to short-term
peak ozone exposures, even after al-
lowing for possible interaction be-
tween ozone and other air pollutants.
In additibn, studies which have exam-
ined the effects of long-term, intermit-
tent ozone exposures on growth and
yield of vegetation indicate that no de-
tectable effects are predicted to occur
as a result of the long-term pattern of
ozone exposures anticipated when an
hourly average concentration of 0.08
ppm is expected to be exceeded only
once per year.

It should be noted that the above
predictions were based on air quality
relationships (e.g., the ratio of the 1-
hour-average peak concentration to
the corresponding' 8-hour-average
value) which were judged to be repre-
sentative for urbanized areas where an
hourly average concentration above
0.08 ppm. is expected to occur only
once per year. Equivalent relation-
ships for rural areas have not been
quantified, yet there is reason to be-
lieve that higher 8-hour-average con-
centrations may occur at a rural site
than at an urban site when both are
attaining the same hourly average
standard. EPA has attempted to factor
this uncertainty into its analysis of al-
ternative hourly average standard
levels, but is soliciting comments as to
whether the standard should be set
for an averaging time of 8 hours
rather than I hour in order to insure
the protection of vegetation in rural
areas.

Material damage due to ozone can be
described as an acceleration of aging
processes, e.g., rubber cracking, dye
fading, and paint weathering-. In con-
trast to the effects of ozone on vegeta-
tion, these effects appear to be gov-

erned by the ozone dose sustained by
the material. As a result, the annual
average concentration will determine
the rate at which material damage
occurs, and any nonzero ozone concen-
trAtion (including natural background
levels) will contribute to the deteriora-
tion of sensitive materials if the expo-
sure is sustained long enough. In
remote areas selected to be as free
from man-made influences as possible,
annual average ozone concentrations
are comparable with those seen In
urgan areas, due to strong nighttime
scavenging of ozone in urban areas by
man-made pollutants. For the above
reasons, no effect-based rationale can
be offered to decide the level of the
secondary standard needed to protect
materials. As a result, EPA proposes to
evaluate the level of the secondary
standard principally on thd basis of
the air quality required to protect
vegetation from growth and yield ef-
fects, since there Is no level at which
some material damage will not occur
given sufficient time.

Based on the preceding consider-
ations, EPA proposes to set the sec-
ondary ozone air quality standard
level at an hourly average concentra-
tion of 0.08 ppm expected to be ex-
reeded only once per year.

ECONOMIC, ENERGY, AND
ENVIRONMENTAL IMPACTS

As has been noted previously, the
Clean Air Act specifically requires
that National Ambient Air Quality
Standards be based on scientific crite-
ria relating to the level that should be
attained to adequately protect public
health and welfare. EPA interprets
the Act as excluding any consideration
of the cost of achieving such a stand-
ard in determining the level of the
standard. However, in compliance with
the requirements of Executive Orders
11821 and 11949 and OMB Circular A-
107 and with the provisions of the re-
cently issued Executive Order 12044
for rulemaking proceedings which are
currently pending, EPA has prepared
an analysis of economic impacts asso-
ciated with efforts to attain this pro-
posed standard.

Ozone air pollution s a pervasive
problem throughout the country.
Most urban and many rural areas
exceed the existing standard. Even if a
less stringent standard (as proposed) Is
promulgated, most of the major urban
areas are not expected to attain the
standard in the near-term. Control of
the organic precursor materials which
generate photochemical oxidants is a
major effort in this country and a
multi-billion dollar program. The ex-
isting control program includes meas-
ures to reduce organic emissions from:
automobile and truck exhausts, pro-
duction of chemical and petroleum
products, the dry-cleaning industry,
most painting operations including the

automotive industry, and other indus-
trial operations.

Because the attainment problem in
most urban areas is so severe, the pro-
posed relaxation of the standard is not
expected to change the level of control
requirements in the near-term. How-
ever, the move to a 0.10 ppm standard
would eliminate the need for major
control programs in many rural and
wilderness areas which currently
exceed the standard.

With the propdsed relaxation of the
standard, the' longer-range outlook
does indicate that many urban areas
will achieve the standard by 1987.
However, even with aggressive control
programs, It will be very difficult for
some urban areas to achieve the pro-
posed standard within the next 10
years.

In addition, a document has been
prepared assessing the impacts that
efforts to attain the proposed stand-
ard may have on the nation's energy
requirements. Control of oxidant pre-
cursors will often be accomplished by
recovery of organic materials that
would otherwise be emitted to the at-
mosphere, or by more efficient com-
bustion. Because of such energy sav-
ings, this document concludes that ox-
idant precursor control measures may
well lessen the nation's energy re-
quirements.

Furthermore, environmental im-
pacts associated with control of oxi-
dant precursors have been examined
in a document available in docket
number OAQPS 78-8. This study indi-
cates that modifying the current
standard as proposed should have
-minimal environmental impacts.

Copies of the above-mentioned anal-
yses of the economic, energy, and envi-
ronmental impacts involved in the pro-
posed ozone standard are available
from EPA at the address given earlier.

REVISIONS TO PART 50 REGULATIONS

In addition to the revised standard,
this action necessitates two other revi-
sions to Part 50 as follows:
I. In Appendix D, as well as in the table of

sections for Part 50, the title is revised to
read as follows: Appendix D-Measurement
Principle and Calibration Procedure for the
Measurement of Ozone In the Atmosphere.
The substitution of "ozone" for 'photoche-
mical oxidants corrected for interferences
due to nitrogen oxides and sulfur dioxide" is
a result of the proposed change in the
chemical designation of the standard.

2. Appendix H. "Interpretation of the Na-
tional Ambient Air Quality Standard for
Ozone",I is added because additional guid-
ance i- necessary to understand the statisti-
cal nature of the retIsed standard-

REVISIONS TO PART 51 REGULATIONS

Elsewhere in this issue of the FEDER-
AL REGIST= three revisions to Part 51
are proposed concurrently with the re-
vision to the photochemical oxidant
standard. They are as follows:
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1. The term "photochemical oxidants"
will be changed to "ozone" throughout Part
51.

2. Section 51.14, "Control strategy: Carbon
monoxide, hydrocarbons, photochemical ox-
idants, and nitrogen dioxide", is being re-
vised to allow the states to use any of four
analytical techniques in the place of Appen-
dix J to calculate the percent hydrocarbon
reduction needed to attain the ozone stand-
ard.

3. Appendix J is being deleted from Part
51.

With regard to SIP development under
Part 51, the proposed ozone standard should
have little impact on the attainment status
designation of most areas. However, where
sufficient data is available to support a
change in designation, either the State or
EPA may initiate such a change under the
terms of section 107 of the Clean Air Act
after the standard is promulgated. The pro-
posed standard. may impact the control
strategies needed in some areas. These-im-
pacts will need to be analyzed on a case-by-
case basis and EPA will provide guidance on
this matter when the standard is promulgat-
ed. The standard will not substantially
affect New Source Review requirements.

FEDERAL REFERENCE METHOD

The measurement principle and cali-
bration procedure applicable to refer-
ence 'methods for measuring ambient
ozone concentrations to determine
compliance with the standard are not
affected by the proposed amendments.
Elsewhere in this issue of the FEDERAL
REGISTER, however, EPA is proposing
to replace (supersede) the current cali-
bration procedure with a new, superior
calibration procedure based on ultra-
violet photometry. The measurement
principle and the current calibration
procedure are set forth in Appendix D
of 40 CFR Part 50 (as amended in the
February 18, 1975 issue of the FEDERAL
REGISTER, 40 FR 7042). Reference
methods-as well as equivalent -meth-
ods-for monitoring ozone are desig-
nated in accordance with 40 CFR Part
53 (40 FR 7044). A list of all methods
designated by EPA as reference or

-equivalent methods for measuring
ozone is available from any EPA re-
gional office, or from EPA, Depart-
ment E (MD-76), Research Triangle
Park, NC 27711.

PUBLIC PARTICIPATION

EPA has solicited public comment
and critique on draft revisions to the
criteria document as well as comments
on several staff position papers de-
scribing possible modifications to the
standard. Comments on thh two draft
revisions of the criteria document
have been considered in the final doc-
ument published simultaneously with
the issuance of this proposal. An ex-
planation of how EPA addressed each
of these comments will be provided as
a part of the docket number OAQPS
78-8 prior to promulgation of this
standard. On December 30, 1977, EPA
announced in the FEDERAL REGISTER
(42 FR 65264) a public meeting to dis-

cuss issues related to possible revisions
of the national ambient air quality
standard for photochemical oxidants.
In that notice, EPA announced the
availability of staff papers describing
preliminary recommendations: (1) re-
designating the standard from oxidant
to ozone; (2) proposing not to set a
separate standard at this time for per-
oxyacetylnitrate (PAN); (3) redefining
the standard in a statistical, rather
than deterministic, form; (4) retaining
the one-hour averaging time for the
standard; and (5) establishing the
standard level somewhere in the range
between 0.08 ppm and 0.15 ppm. The
public meeting was held January 30,
1978; a transcript of the meeting is
available through docket number
OAQPS 78-8. During the meeting and
afterwards, comments were received
which addressed the aforementioned
issues as well as other topics related to
the standard or to control measures
required to attain the standard. The
greatest area of controversy was with
the interpretation of health data. In-
dustrial groups criticized much of the
available data as incomplete, unreli-
able, or not applicable to the determi-
nation of health effects threshold.
Most of these groups maintained that
there exists little evidence for health
effects below 0.25 ppm. As discussed
elsewhere in this proposed regulation,
EPA does not agree with this judg-
ment of a demonstrated effect level.
Comments from other groups such as
the American Lung Association argued
that hyperreactive asthmatics may
suffer health effects below 0.15 ppm
and suggested that there may not be a
no-effect threshold for ozone.

The use of the "risk" analysis ap-
proach to aid in selecting a standard
was generally supported. However,
there were several criticisms of the
specific methodology selected by EPA.
The American Petroleum Institute
(API) doubted that the population
considered at risk could be adequately
characterized. The health department
of the city of Houston, Texas did not
feel the probability encoding tech-
nique was valid for extending the
range of knowledge beyond experi-
mental data. The API also called on
EPA to seek peer review of the entire
risk assessment methodology. We have
accepted the API's suggestion for fur-
ther review of the methodology, as
mentioned earlier, and have submitted
the material to the EPA Science Advi-
sory Board for review. We have also
been cooperating with the API by, pro-
viding them with information on all
aspects of the development of the risk
assessment methodology. We do not
agree with the city of Houston on the
lack of the utility of the probability
encoding technique. The approach is
probably the best technique for quan-
tifying an expert's knowledge of un-
certainty. Some measure of this uncer-

tainty is extremely useful as input for
establishing an adequately protective
standard.

Changes In the form of the standard
and the chemical designation of the
standard received little criticism as a
result of the public review process.
The recommendation not to promul-
gate a PAN standard at the present
time was not challenged.

A number of comments were re-
ceived regarding implementation of
the air quality standard. Representa-
tives of industry and areas with high
ozone concentrations felt that ttie cur-
rent air quality standard could not be
attained. The principal reasons cited
were high natural background levels
of ozone and transport of ozone from
other locations. In addition, comments
were made that the hydrocarbon
abatement strategies required for Im-
plementing a stringent standard were
unproven, ineffective, and excessively
destructive of social and economic ac-
tivity. Since these factors are not re-
lated to health and welfare criteria,
they are not germane to the establish-
ment of the standard, but are impor-
tant considerations in developing state
implementation plans. EPA will assure
that these comments are given proper
attention.

Dated: June 9, 1978.
DOUGLAS M. COSTLE,

Administrator,
EPA proposes to amend Part 50 of

Chapter I, Title 40, of the Code of Fed-
eral Regulations as follows:

1. Section 50.9 is revised as follows:

§ 50.9 National primary and secondary
ambient air quality standards for
ozone.

(a) The level of the national primary
ambient air quality standard for ozone
measured by a reference method based
on Appendix D to this part and desig-
nated in accordance with Part 53 of
this chapter, or by an equivalent
method designated in accordance with
Part 53 of this chapter, Is 0.10 part per
million (196 pg/m 3). The standard is
attained when the expected number of
hours per calendar year with concen-
trations above 0.10 part per million
(196 1pg/m 3 ) Is equal to or less than
one, as determined by Appendix H.

(b) The level of the national second-
ary ambient air quality standard for
ozone, measured as in § 50.9(a) Is: 0.08
part per million (157 ug/m 3). The
standard Is attained when the expect-
ed number of hours per calendar year
with concentrations above 0.08 part
per million (157 pg/m 3 ) is equal to or
less than one, as determined by Ap.
pendix H.

2. In Appendix D, as well as In the
table of sections for Part 50, the title
is revised to read as follows' Appendix
D-Measurement Principle and Cali-
bration Procedure for the Measure-
ment of Ozone In the Atmosphere.
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3. Appendix H is added as follows:

APPENDix H-INTERPRETATION OF THE
NATIONAL AMBIENT AIR QUALITY STANDARD

FOR OZONE

1. General.-This Appendix explains how
to determine when the expected number of
hours per calendar year with concentrations
above 0.10 part per million (196 jig/ m 3 ) is
equal to or less than one. An expanded dis-
cussion of these procedures and associated
examples are contained in the "Guideline
for Interpretation of the Ozone Air Quality
Standard." For purposes of clarity in the
following discussion, it is convenient to use
the term "exceedance" to describe an
hourly ozone measurement that is greater
than the level of the standard. Therefore.
the phrase "expected number of hourly
values with concentrations above the level
of the standard" may be simply stated as
the "expected number of exceedances."

The basic principle in making the above
determination is relatively straight-forward.
Most of the complications that arise in de-
termining the expected npmber of annual
exceedances are consequences of accounting
for incomplete sampling. In general, the
average number of exceedances per calendar
year must be less than or equal to 1. In its
simplest form, the number of exceedances
at a monitoring site would be recorded for
each calendar year and then averaged over
the past three calendar years to determine
if this average is less than or equal to 1.

2. Interpretation of expected number of ex-
ceedance.-The ozone standard states that
the expected number of exceedances per
year must be less than or equal to 1. The
statistical term, "expected number" is basi-
cally an arithmetic average. The following
example explains what it would mean for an
area to be in compliance with this type of
standard. Suppose a monitoring station rec-
ords af ozone value for every hour of the
year during the past 3 years. At the end of
each year, the number of hours with con-
centrations above 0.10 part per million Is de-
termined and this is averaged with the re-
sults of previous years. As long as this arith-
metic average remains "less than or equal to
1" the area is in compliance.

3. Estimating the number of exceedances
for a year.-In general, a value is not availa-
ble for each hour of the year and it will be
necessary to account for these missing
values _when estimating the number of ex-
ceedances for a particular calendar year. It
should be noted that the purpose of these
computations is to determine if the expect-
ed number of exceedances per year is less
than or equal to 1. Thus, if a site has two or
more observed exceedances each year, the
standard is not attained and it is not neces-
sary to use the procedures of this section to
account for incomplete sampling.

The term "missing value" is used here in
the general sense to describe all hours that
do not have an associated ozone measure-
ment. In some cases, a measurement might
actually have been missed but in other cases
no measurement may have been scheduled
for that hour.

Many State and -local air pollution control
agencies deliberately design their schedules
so that missing data associated with instru-
ment maintenance occur at times when
there is virtually no chance of violating the
standard. Also, in some areas the seasonal.
pattern of the pollutant is so pronounced

that entire months may be omitted because
It is extremely unlikely that the standard
would be exceeded. To avoid unfairly penal.
izing such areas, some allowance must be
made to allow for hours that were not actu-
ally measured but would certainly have
been below the standard. This Introduces a
complication In that It becomes necessary to
define under what conditions a missing
hourly value may be assumed to have been
less than the level of the standard. The fol-
lowing criteria shall be used for ozone.

A missing hour of ozone data shall be as.
sumed to be less than the level of the stand-
ard If either of the following conditions Is
met*

(a) An individual missing hourly value
shall be assumed to be less than the level of
the standard if both the hour preceding and
the hour following this missing value have
values that do not exceed 75,% of the level
of the standard.

(b) In cases where consecutive missing
hours occur, a missing hour shall be as-
sumqd to be less than the level of the stand-
ard if no hourly value for that same hour of
any day in the particular month in question
has exceeded 75% of the standard level
based upon the most recent three calendar
years of available monitoring data.

Let z denote the number of missing values
that is assumed to be less than the stand-
ard. Then to establish that the ozone stand-
ard has been met, the following formula
shall be used to estimate the number of ex-
ceedances for the year

+

Where:
N=the number of hours in the year.
n=the number of hourly ozone measure-

ments,
v=the number of hourly values above the

level of the standard.
z=the number of hours assumed to be less

than the standard level, and
e=the estimated number of exceedances

for the year.
The estimated number of exceedances

shall be rounded to one decimal place (frac-
tional parts equal to 0.05 round up).

The above equation may be interpreted in-
tutively n the following manner. The esti-
mated number of exeedances is equal to
the observed number of exceedances (v)
plus an increment that accounts for incom-
plete sampling. There were (N-n) missing
hourly values for the year but a certain
number of these, namely z, were assumed to
be below the standard. Therefore, (N-n-z)
missing values are considered to include pos-
sible exceedances. The fraction of measured
values that are above the level of the stand-
ard is v/n. It Is assumed that this same frac-
tion applies to the (N-n-z) missing values
and thit

of these values would have also exceeded
the level of the standard.

4. Use of multiple yers of data.-Ideally.
the expected number of exceedances for a
site would be computed by knowing the
probability that the site would record 0,1,2,3
... exceedances in a year. Then each possi-

ble outcome could be weighted according to
its likelihood of occurrence and the appro-
priate expected value, or average, could be

computed. In practice. this type of situation
will not exist because ambient data will only
be available for a limited number of years.

Consequently. the expected number of ex-
ceedances per year at a site shall be comput-
ed by averaging the estimated number of
exceedances for each year of available data
during the past three calendar years. In
other words, if the estimated number of ex-
ceedances has been computed for the calen-
dar years of 1974, 1975, and 1976 then the
expect'ed number of exceedances is estimat-
ed by averaging those three numbers. If this
average Is greater than 1, then the standard
has been exceeded at this site. It suffices to
carry one decimal place in this computation.
For example, the average of the three num-
bers 1,1 and 2 Is 1.3 which Is grater than 1.
If data is not available for each of the last
three years then this average shall be com-
puted on the basis of available data from
the remaning years in that period.

AumoRr. Sections 109 and 301 of the
Clean Air Act, as amended (42 U.S.C. 7409,
7601).
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[656I-o]

[40 CFR Part 50]

[FRL 914-1 Docket Number OAQPS 78-8]

MEASUREMENT OF OZONE IN THE
ATMOSPHERE

Calibrallon of Ozone Retence Methods

AGENCY. Environmental Protection
Agency.
ACTION: Proposed rulemaking.
SUMMARY: Appendix D to 40 CFPR
Part 50 prescribes a measurement
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principle upon which reference meth-
ods for the measuremerit of ozone' in
the atmosphere must be based. This
appendix also specifies a procedure to
be used for calibrating those ozone ref-
erence methods. EPA now has evi-
dence that at least one other calibra-
tion procedure for ozone reference
methods is-significantly more accurate
and less variable than -the procedure
currently specified in Appendix D. Ac-
cordingly, EPA is proposing an amend-
ment to 40 CFR Part 50, Appendix D,
to replace (supersede) the current cali-
bration procedure with the new, supe-
rior calibration procedure which is
based on ultraviolet photometry.
DATES: Comments relative to the
proposed amendment must be received
by August 18, 1978.
ADDRESS: Send comments to: Mr.
Larry J. Purdue, Department E (MD-
76), Environmental Monitoring and
Support Laboratory, U.S. Environmen-
tal Protection Agency, 'Research Tri-
angle Park, NC 27711.
FOR FURTHER INFORMATION
CONTACT:

Mr. Larry J. Purdue, Telephone 919-
541-3076 (FTS 629-3076).

SUPPLEMENTARY INFORMATION:

INCIDENTAL INFORMATION

This proposal is indirectly related to
EPA's proposal to change the National
Ambient Air Quality Standard for
photochemical oxidants (ozone) speci-
fied in 40 CFR Part 50, which appears
elsewhere in this issue of the FEDERAL
REGISTER.

BACKGROUND
Part 50 of Title 40, Chapter I of the

Code of Federal Regulations specifies
the National Ambient Air Quality
Standards for several air pollutants in-
cluding ozone. Appendi;es to Part 50
provide information concerning the
reference methods which are used to
measure those pollutants. In particu-
lar, Appendix D to Part 50 describes a
measurement principle upon which
ozone reference methods must be
based and a calibration procedure to
be used for calibrating such methods.
It is the latter-the calibration proce-
dure prescribed for reference methods
for ozone-that would be changed by
the amendment being proposed
herein.

The calibration procedure presently
contained in Appendix D is based on
assay of ozone with 1% neutral buf-
fered potassium iodide (NBKI) and is
known as the "NBKI procedure". In

'The term "ozone" Is used herein to be
consistent with another EPA action propos-
Ing to substitute "ozone" for "photochemi-
cal oxidants corrected for interferences due
to nitrogen oxides and sulfur dioxide,"
which is currently used in Part 50.

the October 6, 1976, issue of FEDERAL
REGISTER (41 FR 44049), EPA pub-
lished a notice indicating that EPA
was aware of some inherent shortcom-
ings with the NBKI procedure. In ad-
dition, the notice described evidence to
suggest that one or more alternative
calibration procedures may be superi-
or to the NBKI procedure. The notice
also indicated EPA's intention to in-
vestigate this situation by testing,
evaluating, and soliciting public com-
ment on the alternative procedures,
and to propose to revise or replace the
NBKI procedure as appropriate based
on the results of that investigation.
The amendment to 40 CPR Part 50,
Appendix D, being proposed today is a
direct result of that course of action.
Interested readers are referred to the
October 6, 1976, notice for additional
background information.

TEsTS

The October 6, 1976, FEDERAL REGIS-
TR notice described 3 candidate proce-
dures which were likely to be superior
to the NBKI procedure. These were
identified as gas phase titration (GPT)
with excess nitric oxide, ultraviolet
photometry (UV), and GPT with
excess ozone, and were set forth as al-
ternates A, B, and C, respectively, in
Attachment A to that notice. Subse-
quent to the'drafting of the notice, a
fourth promising procedure, based on
a boric acid potassium iodide tech-
nique and identified as the "BAKI
procedure", became available.

The performance (precision and ac-
curacy) of each of these 4 procedures
has been laboratory tested by EPA
and compared. The tests were conduct-
ed with volunteer technicians from
both within and outside EPA. Each
volunteer was asked to become famil-
iar with and then use the procedure
being tested. The results from each
volunteer were compared quantitative-
ly to a highly stable, controlled labora-
tory reference system. Results from all
of the volunteers were then used to es-
timate the precision (variability) and
accuracy (bias) for each method.

TES CONCLSIONS

Interpreting the results of these
tests is difficult because of a number
of variables which were impossible to
control. The primary uncertainty is in
estimating the representativeness of
the test data to the actual perform-
ance of the procedure in real applica-
tions. Most of the procedures are de-
pendent on the accuracy and reliabil-
ity of the required equipment and ap-
paratus, and on the capability and
skill of-the operator. These factors are
difficult to quantify. Nevertheless,
EPA believes certain conclusions are
valid, based on statistical and judge-
mental evaluation of the test data as
well as information from other
sources.

Briefly, the UV calibration proce-
dure showed very low calibration vari-
ability in the tests. Its accuracy is be-
lieved to be excellent because it Is a
direct measurement of ozone based on
the well-established ozone absorption
coefficient. Also, independent com-
parisons of the procedure among var-
ious researchers agree within a few
percent. The other three procedures
showed considerably greater variabil-
ity in the tests than the UV procedure,
probably reflecting their relative com-
plexity and large equipment depen-
dence. While the test showed no sig-
nificant average bias for the BAKI
procedure, the two GPT procedures
were shown to have an average posi-
tive bias of 7 to 8% with respect to the
UV reference.

Additional information concerning
the test results can be obtained from a
summary report which summarizes
the test results of all four procedures.
More specific information concerning
the tests and test results Is given in
the individual test reports for each
procedure. All of these test reports can
be obtained upon request from De-
partment E (MD-76), Environmental
Monitoring and Support Laboratory,
Environmental Protection Agency, Re-
search Triangle Park, N.C. 27711 and
will be available in a docket [Number
OAQPS 78-8J for Inspection and copy-
ing at the United States Environmen-
tal Protection Agency, Public Informa-
tion Reference Unit, Room 2922 (EPA
library), 401 M Street, Washington
D.C. 20460.

SUMMARY OF COMMENTS RECEIVED

The October 6, 1976 FEDERAL Rtazs-
TR notice specifically solicited public
comments on the three alternative
calibration procedures set forth in the
notice, and on EPA's proposed course
of action. Comments were received
from 12 respondents, representing 5
air pollution control agencies and 5 in-
dustrial organizations. While many of
the respondents recognized Inadequa-
cies in the present version of the
NBKI procedure and generally sup-
ported EPA's intended course of
action, several of the respondents ex-
pressed a desire to retain the present
procedure or to adopt a modified KI
procedure demonstrated to have im-
proved accuracy and precision. In gen-
eral, these respondents indicated the
need for an inexpensive, easy to per-
form procedure compatible with exist-
ing equipment. Some respondents of-
fered evidence of acceptable perform-
ance of the NBKI procedure in the re-
spondents' agency or laboratory.
. Several of the respondents favored

adoption of the UV photo-metric pro-
cedure as the primary calibration pro-
cedure because It appears to be the
least complex, the most direct, and the
least operatdr-dependent of the alter-
native procedures under consideration.
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The GPT procedures were generally
judged to be the least desirable alter-
natives because they are considered
too difficult to perform. There was
some concern for the reliability of the
required standards (NO standard for
GPT, 0. absorption coefficient for UV)
and the availability of the required
equipment. The effect of water vapor
and other potential interferences on
the GPT and UV procedures was also
questioned. A few of the respondents
felt that certain statements in the
notice regarding the performance of
the NBKI procedure and the consist-
ent agreement betwe6n the UV and
GPT procedures were in conflict with
the results of the various studies cited
in the notice.

Some comments were received re-
garding the use of ozone generators
and ozone analyzers as transfer stand-
ards and the effect of atmospheric
pressure on the performance of these
devices. Several respondents showed
concern that the additional documents
cited in the notice (e.g. the Transfer
Standard Document and the Techni-
cal Assistance Documents) were not
available for public review at the time
of publication of the FEDEmr. REGIsER
notice.

A more detailed summary of all of
the comments received and EPA's re-
sponse to them is available from De-
partment E at the address specified at
the beginning of this notice.

SuPEnRsssioN OF NBKI PRocimuR

As noted in the October 6, 1976,
notice, EPA was aware of shortcom-
ings with the prescribed NBKI proce-
dure-substantial variability and an
apparently positive but unpredictable
bias. The tests of the four alternate
calibration procedures confirmed
EPA's surmise that at least one of the
procedures was sufficiently superior to
the NBKI procedure to consider su-
persesson. However, although accura-
cy and precision are of primary impor-
tance, many other factors had to be
considered as well before supersession
by a new procedure could be pro-
posed-factors, such as complexity,
cost and availability of equipment,
field portability, operator training,
evaluation of benefitis;to be obtained,
and overall impact to user agencies.
Another question was whether or not
to consider replacing the NBKI proce-
dure by more than one new calibration
procedure to provide flexibility of
choice by users.

EPA has carefully considered all
these factors as well as all public com-
ments, and is proposing what it be-
lieves to be the optimum course of
action. The proposed changes are as
follows:

(1) Supersede the NBKI calibration
procedure with a procedure based on
UV photometry for the calibration of
reference methods for ozone. (As

noted in the October 6, 1976, notice,
no Standard Reference Material is
availabe for ozone. Hence, ozone con-
centrations established via the UV
procedure would be tantamount to pri-
mary ozone standards, and the UV
procedure itself is thus often referred
to as a "UV standard" for ozone.)

(2) Allow the independent use of the
BAKI procedure in lieu of the UV pro-
cedure for 18 months after promulga-
tion of the amendment, with the rec-
ommendation that the BAKI tech-
nique be related to a UV standard
whenever possible.

(3) Specifically allow the use of al-
ternative procedures as transfer stand-
ards if they meet certain transfer
staridard performance guidelines to be
set forth by EPA. A transfer standard
would be any device or procedure
which can be referenced to a UV ozone
standard and then used at another lo-
cation to reproduce ozone standards. A
practical transfer standard would
offer some important advantages-
such as lower cost, ruggedness, easier
operation, or convenience-over direct'
use of the UV procedure.

RATIoNALE FOR PnoposED CHuwGEs

Of all the procedures tested, the UV
procedure clearly has the best per-
•formance-low variability, high accu-
racy, and minimum operator involve-
ment. From a scientific viewpoint, It Is
perhaps the most Ideal technique pres-
ently available for assaying pure ozone
concentrations below 1 ppm. While
the procedure Is not without some
practical disadvantages, these appear
to be relatively few and minor, and
EPA believes they are adequately
minimized as discussed below. There-
fore, the UV procedure appears to be
the logical choice to replace the NBKI
procedure.

EPA is also convinced that the UV
procedure is the only procedure which
should be promulgated to replace the
NBKI procedure-for several reasons:
First, since no primary ozone concen-
tration standards (e.g. Standard Refer-
ence Materials) are dvallable, the cali-
bration procedure is actually a means
for obtaining primary ozone stand-
ards. In this important respect, singu-
larity is necessary for uniformity and
comparability, and to avoid conflicts
or discrepancies which could arise if
more than one independent standard
were allowed. Second, none of the
other procedures can match the preci-
sion and accuracy of the UV proce-
dure. And finally, flexibility to use al-
ternate techniques is adequately-and
possibly better-provided by allowing
their use as transfer standards. As a
transfer standard, an alternative tech-
nique would have to be tested for per-
formance and related to a UV ozone
standard. Thus, accuracy would be de-
termined by the UV procedure, not
the alternative technique, and each

user would have to determine and con-
trol the variability of the technique
under his own individual conditions of
use.

The UV procedure has not been
widely used by air monitoring agencies
in the past, and many agencies are not
familiar with the procedure and may
not own a UV photometer meeting the
requirements of the procedure. Also,
the availability of UV photometers is
somewhat limited presently (a situa-
tion which should improve shortly
after promulgation of the procedure).
In view of this situation, and in re-
sponse to a number of the public com-
ments, EPA proposes an 18-month
transition period to allow agencies to
acquire the necessary equipment,
become familiar with the UV proce-
dure, and phase It into their calibra-
tion and quality control programs.
During this 18-month period, use of
the BAKI procedure would be accept-
able until the UV procedure can be im-
plemented. The BAKI procedure is
very similar to the currently pre-
scribed NBKI procedure, and any
agency equipped for and familiar with
the NBKI procedure should have no
trouble adapting to the BAKI proce-
dure. Unfortunately, the BAKI proce-
dure shares some of the same prob-
lems associated with the NBKI proce-
dure (general variability). But the
tests showed low bias, and the variabil-
ity of the BAKI should be easier to
control because the BAKE procedure is
much less sensitive to such factors as
color development time, impinger
type, and water vapor effect.

In addition, EPA is proposing and
advocating the use of transfer stand-
ards for calibration of field-sited ozone
analyzers. Transfer standards would
have to be related to primary ozone
standards obtained by the UV proce-
dure, but would offer several impor-
tant advantages such as the following:.

1. The UV calibration photometer
could be permanently located in a lab-
Oratory and operated by an experi-
enced, responsible person under labo-
ratory conditions to maximize the pre-
cision and accuracy of the procedure.
This would also spare the photometer
from possible physical damage from
being moved about to field locations.

2. Agencies would have flexibility to
select a transfer standard technique or
device of their choice, and still have
comparability to the UV ozone stand-
ard.

3. Costs could be reduced by using a
single UV photometer to certify as
many transfer standards as needed by
the agency. Small agencies may even
avoid the purchase of a photometer if
they could gain access to one through
a cooperating larger agency, a State or
Regional EPA Office, an agency coop-
erative, or by commercial certification
of transfer standards.

4. Transfer standards could be de-
signed to better survive the demands
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of frequent transportation and field
use.

5. Transfer standards could be used
to intercompare UV photometers
.among various agencies to assure accu-
racy.

6. Transfer standards may also be
more convenient, easier to operate,
and less expensive.

Finally, EPA emphasizes that the
proposal to supersede the NBKI proce-
dure arises more from the demonstrat-
ed superiority of the UV procedure
than from the degree of unreliability
of the NBKI procedure itself. Thus su-
persession is specifically not intended
to imply that ambient ozone measure-
ments obtained with reference (or
equivalent) methods calibrated with
the NBKI procedure are categorically
invalid or useless.

EFFECT ON NATIONAL AJMBIENT AIR
QUALITY STANDARD FOR PHOTOCHEMICAL

OXIDAnTS
EPA believes that supersession of

the NBKI calibration procedure with
the U.V. procedure requires no revi-
sions to the oxidant standard (or pro-
posed new ozone standard) for the fol-
lowing reasons; Because of the sub-
stantial variability and unpredictable
bias in the NBKI procedure the exact
magnitude of any bias which may
exist cannot accurately be determined.
Thus no precise quantitative factor is
available for use as a basis for revision
of the standard. (For the same reason,
no factor- is available to "correct" or
"adjust" previously obtained data.)

Comparative studies cited in the Oc-
tober 6, 1978 notice suggest that the
differences between the NBKI proce-
dure and the GPT and UV procedures
generally do not exceed 10 percent.
This degree of bias is not sufficient to
warrant revision of the standard and Is
adequately accounted for within the
margin of safety included in the stand-
ard at the time of promulgation (36
FR 8186, April 30, 1971). EPA will con-
tinue to study health and other effects
related to ozone using this new cali-
bration procedure. If any evidence be-
comes available to indicate that revi-
sion of the standard should be consid-
ered, EPA will address the issue at
that time.

EFFECT ON CuRRENTLy DESIGNATED -
REFERENCE AND EQUIVALENT METHODS
As noted in the October 6, 1976,

notice, replacement of the calibration
procedure specified in Appendix D of
40 CFR Part 50 would not affect the
design or performance characteristics
of existing reference methods for
ozone. Thus the only effect of the
change would be on the calibration
procedure described in the operation
manuals associated with the analyzers.
EPA proposes to provide a reasonable
period of time-probably 6 months
after final promulgation-for manu-

facturers to revise their manuals, have
EPA approve the revised manual, and
to distribute revised, manuals (or
manual supplements) to all analyzer
owners. Also, since the two equivalent
methods which have been designated
to date prescribe the N3KI calibration
procedure, EPA sees no reason why
they could not be treated in the same
way. If all manufacturers respond
promptly, there would be no impact
(other than the change in calibration
procedure itself) to owners of desig-
nated ozone analyzers.

NEW UV CALIBRATION PROCEDURE

Unlike the currently prescribed
NBKI procedure, the new UV calibra-
tion procedure is quite simple. After
generating a stable, dynamic ozone
concentration with an ozone gener-
ator, the operator assays it by passing
a portion of the gas flow through the
cell of the UV photometer. The pho-
tometer readings are then used in a
formula to calculate the ozone concen-
tration, which, as noted earlier, is ef-
fectively a primary ozone standard.
(Some photometers do the calcula-
tions automatically.) The primary
burden on the operator is to insure (1)
that the photometer is operating cor-
rectly, (2) that the apparatus is set up
properly and is clean and leak-free,
and (3) that the calculations are accu-
rate. While none of these are particu-
larly difficult, EPA is preparing a
Technical Assistance Document which
will explain these tasks and provide
other detailed information about the
procedure. A draft form of this docu-
ment will be available from the ad-
dress specified at the beginning of this
notice.

The photometer is obviously of criti-
cal importance to the procedure and
must have a precision within 0.005
ppm or 3% of the concentration,
whichever is greater. While a calibra-
tion photometer can be assembled
from laboratory components, EPA rec-
ommends the purchase of a commer-
cial photometer which is either de-
signed specifically for this calibration
procedure, or which can be readily
adapted to it. EPA is presently aware
of 2 such commercial photometers
(available from Dasibi Environmental
Corp., Glendale, California, and Sci-
ence Applications, Inc., La Jolla, Cali-
fornia) and expects others will become
available in the future.

UV photometers of the type used in
ambient ozone analyzers are likely to
be suitable as calibration photometers.
(Conversion of an ambient UV analyz-
er to a calibration photometer is cov-
ered in the Technical Assistance Docu-
ment mentioned above.) However, It is
important to differentiate between the
use of a UV photometer as an ambient
analyzer -and its use as a calibration
photometer. This distinction is predi-
cated more on operational differences

than on any specific physical differ-
ences. EPA proposes to require that a
photometer to be used for calibration
be dedicated exclusively to such use,
be maintained under meticulous condi-
tions, and be used only with clean,
calibration gases. UV analyzers used
for ambient monitoring should always
be calibrated with an independent cali-
bration photometer or a certified
transfer standard. A UV analyzer
should not be considered to be "self-
calibrated" even though it contains a
UV photometer which meets the speci-
fications of the UV calibration proce-
dure.

NEw BAKI CALIBRATION POCEDURE

As noted earlier, the BAKI proce-
dure Is an improved form of the cur-
rently prescribed NBKI calibration
procedure. Its independent use would
be allowed only for calibration of
ozone analyzers (not transfer stand-
ards) on a temporary basis during a
18-month transition period to permit
agencies to adopt the new, UV calibra-
tion procedure. However, the BAKI
procedure has considerable variability
and Is distinctly inferior to the UV
procedure. Therefore, EPA would urge
agencies to adopt the UV procedure as
soon as practical. And, when possible,
the BAKI procedure should be related
to the UV procedure to improve the
overall accuracy.

Following the 18-month period, the
BAKI procedure would not be author-
ized for independent use, but could be
used as a transfer standard. As such, it
would have to be related to the UV
procedure, and its variability and accu-
racy would have to be monitored and
controlled. Thus agencies which find
the BAKI procedure advantageous
could continue to use this procedure
as a transfer standard.

TRANsFER STANDARDS

As indicated earlier, EPA intends to
specifically allow transfer standards
for calibrating ozone analyzers, and
has noted a number of advantages
which might be realized by their use,
Transfer standards for ozone could in-
clude any of the alternate techniques
(GPT, BAKI) as well as devices such
as ozone analyzers and stable ozone
generators. EPA recommends that
agencies consider the use of transfer
standards where advantageous. But
transfer standards are not without pit-
falls and disadvantages of their own,
EPA is preparing a fairly comprehen-
sive guideline/Technical Assistance
Document on transfer standards for
ozone. This document is available (in
draft form), and a copy may be re-
quested by writing to the address
given for comments. If the use of
transfer standards for ozone proves to
be successful and widely accepted,
EPA intends to consider extending the
concept to SO2 , NO2 , and CO. Coin-
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ments on the use of transfer standards
and on the transfer standard guideline
are welcome.

USE OF NEw PROCEDURES PRIOR TO
PROMULGATION OF AMENDMENT

As indicated in this proposal, the UV
calibration procedure-and to a lesser
extent the BAKI procedure-are be-
lieved to be scientifically superior to
the currently prescribed NBKI cali-
bration procedure. And it is very likely
that the UV procedure (and the BAKI
procedure on a temporary basis) will
be promulgated to supersede the
NBKI procedure. Accordingly, agen-
cies which have the capability and
desire to commence using these proce-
dures immediately would not be dis-
couraged from doing so. Immediate
use of transfer standards could also be
considered'on the same basis.

PUaBLIC PARTICIPATION

All documents and information rele-
vant to this rulemaking are being
placed in Docket No. OAQPS 78-8, the
docket for the proposed amendments
to the stpndards for photochemical
oxidants. That docket-will be available
for public inspection during the hours
8:00 to 4:30 at the Public Information
Reference Unit, Room 2922, 401 M
Street SW., Washington, D.C.

Comments on any aspect of this pro-
posed amendment are solicited from
interested persons or agencies. Com-
ments should be submitted to Mr.
Larry J. Purdue at the address given-
at the beginning of this notice. Com-
ments should be received within 60
days of the date of publication for due
consideration prior to final promulga-
tion. Copies of all comments received
will be added to the docket.

In addition interested persons may
make comments on the proposal orally
at the public hearing on the ozone
standard scheduled for July 18, 1978.

Dated: June 9, 1978.

DOUGLAS COSTLE,
Administrator.

It is proposed to amend Part 50 of
Title 40, Code of Federal Regulations
as follows:

1. Appendix D is revised to read as
follows:.

APErEnrx D-MAsumEmrr PINCIPLE Am
CALIBRATION PROCEDURE FOR THE MEASURE-
MENT OF OZONE IN THE ATMOSPHERE
AUTHOPrI. Section 109. 301 of the Clean

Air Act as amended (42 USC 57409, 7601).

MEASUREMENT PRINCIPLE

1. Ambient air and ethylene are delivered
simultaneously to a mixing zone where the
ozone in the air reacts with the ethylene to

emit light, which is detected by a photomul-
tipiler tube. The resulting photocurrent Is
amplified and Is either read directly or dis-
played on a recorder.

2. An analyzer based on this principle will
be considered a reference method only If It
has been designated as a reference method
n accordance with Part 53 of this chapter

and calibrated as follows:

CALIBRATION PROCEDURE

1. Principle. The calibration procedure is
based on the photometric assay of ozone
(0.) concentrations in a dynamic flow
system. The concentration of 0 in an ab-
sorption cell Is determined from a measure-
ment of the amount of 254 nin light ab-
sorbed by the sample. This determination
requires knowledge of (1) the absorption co-
efficient (a) of 0, at 254 nm. (2) the optical
path length (1) through the sample, (3) the
transmittance of the sample at a wave-
length of 254nm. and (4) the temperature
(T) and pressure (P) of the sample. The
transmittance is defined as the ratio I/I.
where I is the intensity of light which
passes through the cell and is sensed by the
detector when the cell contains an O
sample, and I. is the intensity of light which
passes through the cell and Is sensed by the
detector when the cell contains zero air. It is
assumed that all conditions of the system.
except for the contents of the absorption
cell, are identical during measurement of I
and I, The quantities defined above are re-
lated by the Beer-Lambert absorption law,

Tr~nntU-x, I ,-L (1)

where:

a=absorption coefficient of 0, at 254
nm=308±4 atm- 1 cm-" at O'C and 760tort. (L%&t&4L7)

c=O, concentration in atmospheres
I=optical path length In cm
In practice, a stable 0, generator is used

to produce 0. concentrations over the re-
quired range. Each 0, concentration is de-
termined from the measurement of the
trsnsmittance (I/r.) of the sample at 254 ma
with a photometer of path length I and cal-
culated from the equation,

ctetn] - - j' (In I/l0 ) (4t)

or,

C(l) - Os (In U o ) (Z)

The calculated 0, concentrations must be
corrected for 0. losses which may occur In
the photometer and for the temperature
and pressure of the sample.

2. Applicability. This procedure is applica-
ble to the calibration of ambient air 0, ana-
lyzers, either directly or by means of a
transf~r standard certified by this proce-
dure. Transfer standards must meet the re-
quirements and specifications set forth In
Reference 8.

3. Apparatus. Figure 1 illustrates a basic
dynamic UV calibration system and shows
the suggested configuration of the compo-
nents listed below. All connections between

components in the calibration system down-
stream of the 0, generator should be of
glass or Teflonl'- w- Additional informa-
tion regarding the assembly of a UV photo-
metric calibration apparatus Is given in Ref-
erence 9. For certification of transfer stand-
ards which provide their own source of O.
the transfer standard may replace the 0,
generator and possibly other components
shown in Figure 1: see Reference 8 for guid-
ance.

3.1 UV photometer. The photometer con-
sists of a low-pressure mercury discharge
lamp. (optional) collimation optics, an ab-
sorption cell. a detector, and signal-process-
ing electronics, as illustrated in Figure 1. It
must be capable of measuring the transmit-
tance. I/I. at a wavelength of 254 nm with
sufficient precision such that the standard
deviation of the concentration measure-
ments does not exceed the greater of 0.005
ppm or 3% of the concentration- Because
the low-pressure mercury lamp radiates at
several wavelengths, the photometer must
incorporate suitable means to assure that
no 0 Is generated In the cell by the lamp,
and that at least 99.5% of the radiation
sensed by the detector Is 254 nm radiation.
(This can be readily achieved by prudent se-
lectlozi of optical filter and detector re-
sponse characteristics.) The length of the
light path through the absorption cell must
be known with an accuracy of at least
99.5%. In addition, the cell and associated
plumbing must be designed to minimize loss
of 0, from contact with cell walls and gas
handllng, components. See Reference 9 for
additional information.

3.2 Air flow controllers. Devices capable of
maintaining constant air flow within ±-25.

3.3 Ozone generator. Device capable of
generating stable levels of 0. over the re-
quired concentration range.

3.4 Output manifold. The output manifold
should be constructed of glass, Teflon', or
other relatively inert material, and should
be of suffIcent diameter to insure a negligi-
ble pressure drop at the photometer connec-
tion and other output ports. The system
must have a vent designed to insure atmos-
pheric pressure in the manifold and to pre-
vent ambient air from entering the mani-
fold.

3.5 Two-way valve. Manual gr automatic
valve, or other means to switch the photom-
eter flow between zero air and the 0. con-
centration.

3.6 Temperature indicator. Accurate to
"'11C.

3.7 Barometer or pressure indicator. Accu-
rate to ±2 torr.

4. Reagents.
4.1 Zero air. The zero air must be free of

contaminants which would cause a detect-
able response from the 0. analyzer, and it
should be free of NO, CH,, and other spe-
cles which react with O. A procedure for
generating suitable zero air Is given in Ref-
erence 9. As shown in figure 1, the zero air
supplied to the photometer cell for the L
reference measurement must be derived
from the same source as the zero air used
for generation of the ozone concentration to
be assayed (I measurement). When using
the photometer to certify a transfer stand-
ard having Its own source of ozone, see Ref-
erence 8 for guidance on meeting this re-
quirement.
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5. Procedure.
5.1 General operation. The calibration

photometer must be dedicated exclusively
to use as a calibration standard. It should
always be used with clean, filtered calibra-
tion gases, and never used for ambient air
sampling. Consideration should be given to

'locating the calibration photometer in a
clean laboratory where it can be stationary,
protected from physical shock, operated by
a responsible analyst, and used as a common
standard for all field calibrations via trans-
fer standards.

5.2 Preparation. Proper operation of the
photometer is of critical importance to the
accuracy of this procedure. The following
steps will help to verify proper operation.
The steps are not necessarily required prior
to each use of the photometer. Upon Initial
operation of the photometer, these steps
should be carried out frequently, with all
quantitative results or indications recorded
in a chronological record either in tabular
form or plotted on a graphical chart. As the
performance and stability record of the
photometer is established, the frequency of
these steps may be reduced consistent with
the documented stability of the photometer.

5.2.1 Instruction manual: Carry out all set
up and adjustment procedures or checks as
described in the operation or instruction
manual associated with the photometer.

5.2.2 System check: Check the photometer
system for integrity, leaks, cleanliness,
proper flowrates, etc. Service or replace fil-
ters and zero air scrubbers or other consum-
able materials, as necessary.

5.2.3 Linearity test: Test the photometer
for linearity by dilution. Generate and assay
an 03 concentration near the upper range
limit of the system (0.5 or 1.0 ppm), then ac-
curately dilute that concentration with zero
air and reassay it. Repeat at several differ-
ent dilution ratios. Compare the assay of
the original concentration with the assay of
the diluted, concentration divided by the di-
lution ratio, as follows

E - . 1C-1 (3)

where:
E=linearity error, percent
A.=assay of the original concentration
A.=assay of the diluted concentration
R=dllution ratio=flow of original concen-

traton divided by the total flow
The linearity error must be less than 5%.

Since the accuracy of the measured flow-
rates will affect the linearity error as meas-
ured this way, the test is not necessarily
conclusive. Additional' information on veri-
fying linearity is contained in Reference 9.

5.2.4 Intercomparison: When possible,
the photometer should be occasionally in-
tercompared, either directly or via transfer
standards, with calibration photometers
used by other agencies or laboratories.

5.2.5 Ozone losses: Some portion of the
03 may be lost upon contact with the pho-
tometer cell walls and has handling compo-
nents. The magnitude of this loss must be
determined and used to correct the calculat-
ed 0. concentration. This loss must not -
exceed 5%. Some guidelines for quantita-
tively determining this loss are discussed in
Reference 9.

5.3 Assay of 03 concentrations.
5.3.1 Allow the photometer system to

warm up and stabilize.
5.3.2 Adjust the flowrate through the

photometer absorption cell, F,, to a conve-
nient value so that the cell can be flushed in
a reasonably short period of time (2 liter/
min is a typical flow). The precision of the
measurements Is inversely related to the
time required for flushing, since the pho-
tometer drift error increases with time.

5.3.3 Adjust the flowrate into the output-
manifold to a value at least 1 liter/min
greater than the total flowrate required by
the photometer and any other flow demand
connected to the manifold.

5.3.4 Adjust the flowrate of zero air, Fz,
to a value at least 1 liter/min greater than
the flowrate required by the photometer.

5.3.5 With zero air flowing in the-output
manifold, actuate the two-way valve to
allow the photometer to sample first the
manifold zero air, then F. The two photom-
eter readings must be equal (I=I.).

NozE: In some commercially available
photometers, the operation of the two-way
valve and various other operations in sec-
tion 5.3 may be carried out automatically by
the photometer.

5.3.6 Adjust the 0. generator to produce
an 0. concentration as needed.

5.3.7 Actuate the two-way valve to allow
the photometer to sample zero air until the
absorption cell is thoroughly flushed and
record the stable measured value of I..

5.3.8 Actuate the two-way valve to allow
the photometer to sample the ozone concen-
tration until the absorption cell is thor-
oughly flushed and record the stable meas-
Ured value of I.

5.3.9 Record the temperature and pres-
sure of the sample in the photometer ab-
sorption cell. (See Reference 9 for guid-
ance.)

5.3.10 Calculate the 03 concentration
from equation 4. An average of several de-
terminations will provide better precision.

S-1 In, T S t760 106
[o3loua" -r (41

where:
[03]ouT=03 concentration, ppm
a=absorption coefficient of O at 254

nm=308 atm-' cm - 1 at OC and 760 torr
l=optical path length, cm
T=sample temperature, K

'P=sample pressure, torr
L=correction factor for 03 losses from

5.2.5=(1-fraction 03 lost)
Note.-Some commercial photometers

may automatically evaluate all on part of
equation 4. It is the operator's responsibility
to verify that all of the information re-
quired for equation 4 is obtained, either
automatically by the photometer or man-
ually. For "automatic" photometers which
evaluate the first term of equation 4 based
on a linear approximation, a manual correc-
tion may be required, particularly at higher
0. levels. See the photometer Instruction
manual and Reference 9 for guidance.

5.3.11 Obtain additional 03 concentration
standards as necessary by repeating steps
5.3.6 to 5.3.10 or by Option 1.

5.4 Certification of transfer standards. A
transfer standard is certified by relating the
output of the transfer standard to one or
more ozone standards as determined accord.
ing to section 5.3. The exact procedure
varies depending on the nature and design
of the transfer standard. Consult Reference
8 for guidance.

5.5 Calibration of ozone analyzers. Ozone
analyzers are calibrated as follows, using
ozone standards obtained according to sec-
tion 5.3 or by means of transfer standards,

5.5.1 Allow sufficient time for the O ana-
lyzer and the photometer or transfer stand-
ard to warmup and stabilize.

5.5.2 Allow the 0. analyzer to sample
zero air until a stable response is obtained
and adjust the 0. analyzer's zero control.
Offsetting the analyzer's zero adjustment to
+5% of scale is recommended to facilitate
observing negative zero drift. Record the
stable zero air response as "Z".

5.5.3 Generate an 0. concentration
standard of approximately 80% of the de.
sired upper range limit (URL) of the Os ana.
lyzer. Allow the 03 analyzer to sample this
03 concentration standard until a stable re-
sponse is obtained.

5.5.4 Adjust the 03 analyzer's span con.
trol to obtain a convenient recorder re-
sponse as indicated below:

recorder response (A scale) • X2 3 1001 + Z (51

where:
URL=upper range limit of the 0, analyz-

er, ppm
Z=recorder response with zero air, % scale
Record the 03 concentration and the cor-

responding analyzer response. If substantial
adjustment of the span control is necessary,
recheck the zero and span adjustments by
repeating steps 5.5.2 to 5.5.4.

5.5.5 Generate several other 0. concen-
tration standards (at least 5 others are rec-
ommended) over the scale range of the 03
analyzer by adjusting the 03 source or by
Option 1. For each 03 concentration stand.
ard, record the O concentration and the
corresponding analyzer response.

5.5.6 Plot the 03 analyzer responses
versus the corresponding 03 concentrations
and draw the 03 analyzer's calibration curve
or calculate the appropriate response factor.

5.5.7 Option 1: The various 03 concentra.
tions required in steps 5.3.11 and 5.5,5 may
be obtained by dilution of the 0, concentra.
tion generated in steps 5.3.6 and 5.5.3. With
this option, accurate flow measurements are
required. The dynamic calibration system
must be modified as shown in Figure 2 to
allow for dilution air to be metered In down
stream of the 0. generator. A mixing chain.
ber between -the O generator and the
output manifold is also required. The flow.
rate-through the 03 generator (Fo) and the
dilution air flowrate (FD) are measured with
a reliable flow or volume standard traceable
to NBS. Each 03 concentration generated by
dilution is calculated from:

V U0w 3 re: CoJ CO-*l (0)

where:
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[Ol'ouT=diluted 03 concentration, ppm
Fo=flowrate through the O generator.

liter/min
F,=diluent air flowrate, liter/min

REFERENCES

1. E.C.Y. Inn and Y. Tanaka, "Absorption
Coefficient of Ozone in the Ultraviolet and
Visible Regions", . Opt. Soc. Am., 43, 870
(1953).

2. A. G. Hearn, "Absorption of Ozone In
the Ultraviolet and Visible Regions of the
Spectrum", Proc. Phys. Soc. (London), 78,
932 (1961).

3. W. B. DeMore and 0. Raper, "Hartley
Band Extinction Coefficients of Ozone In
the Gas Phase and in Liquid Nitrogen.
Carbon Monoxide. and Argon". J. Phy.
Chem., 68, 412 (1964).

4. M. Griggs, "Absorption Coefficients of
Ozone In the Ultraviolet and Visible Re-
gions". J. Chem. Phys., 49, 857 (1968).

5. K. H. Becker. U. Schurath. and H. Seltz.
"Ozone Olefn Reactions n the Gas Phase
1. Rate Constants and Activation Energies".
Int. Jour. of Chem. Kinetics, VI. 725 (1974).

6. AL A. A. Clyne and J. A. Coxom. "Kinet-
Ic Studies of Oxy.halogen Radical Systems".
Proc. Roy. Soc., A303, 207 (1968).

J. W. Simons R. J. Paur H. A. Webster,
and E. J. Bai-, "Ozone Ultraviolet Photoly-
sis. VL The Ultraviolet Spectrum" J. Cher.
Phys., 59, 1203 (1973).

8. 'Transfer Standards for Calibration of
Ambient Air Monitoring Analyzers for
Ozone". EPA Publication available in draft
form from EPA, Department E (MD-176).
Research Triangle Park. N.C. 27711.

9. " echnical Assistance Document for
the Chemiluminescence Measurement of
Ozone". EPA Publication available in draft
form from EPA. Department E (MD-76).
Research Triangle Park. N.C. 27711.

FEDERAL REGISTER, VOL 43, NO. 121-THURSDAY, JUNE 22, 1978

2697T



PROPOSED RULES
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Figure 1. Schematic diagram of a typical UV photometric calibration system.
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Figure 2. Schematic diagram of a typical UV photometric calibration system (OPTION, 1)
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Temporary Alternative Calibration Proce-
dure-(Boric Acid-Potassium Iodide). This
procedure may be used as an alternative to
the Ultraviolet Photometry procedure for
direct calibration of ozone analyzers-but

- not to certify transfer standards-until E18
months after the date of final promulga-
tion]. After that time this procedure can be
used only as a transfer standard in accord-
ance with the guidance and specifications
set forth in Reference 4, "Transfer Stand-
ards for Calibration of Ambient Air Moni-
toring Analyzers for Ozone".

1. Principle. This calibration procedure (1)
is based upon the reaction between ozone
(0.) and potassium iodide (KI) to release
iodine (I.) according to the stoichiometric
equation: (2)

O+2I-+2H[+-L+HO+O (1)
The stoichiometry is such that the amount
of I. released is equivalent to the amount of
0. absorbed. Ozone is absorbed in a 01M
boric acid (H.BO.) solution containing 1%
HI, and the L released is measured
spectrophotometrically as the triiodide ion
(L-) at a wavelength of 352 nmn. The output

* of a stable 0. generator is assayed in this
manner, and the generator is immediately
used to calibrate the 0. analyzer. The 0.
generator must be used immediately after
calibration and without physical movement,
and it is recalibrated prior to each use. Al-
ternatively, the O analyzer may be calibrat-
ed by assaying the 0. concentrations using
the prescribed procedure while simulta-
neously measuring the corresponding 03
axfalyzer responses. Ozone concentration
standards may also be generated by an op-
tional dilution technique. With this option,
the highest 03 concentration standard is as-
sayed using the prescribed procedure. The
additional O concentration standards re-
quired are then obtained by dilution.

2. Apparatus. Figures 1 and 2 illustrate a
typical BAKI O calibration. system- and
show the suggested configuration of the
components listed below. All connections be-
tween components downstream of the 0,
generator should be of glass, Teflon. or
other relatively inert material.

2.1 Air flow controller. Device capable of
maintaining a constant air flowrate through
the 0. generator within ±2%.

2.2 Air flowmeter. Calibrated flowmeter
capable of measuring and monitoring the
air flowrate through the '0 generator
within ±2%.

2.3 Ozone generator. Device capable of
generating stable levels of 0. over the re-
quired concentration range.

2.4 Output manifold. The output mani-
fold should be constructed of glass, Teflon.
or other relatively inert material and should
be of sufficient diameter to insure an negli-
gible pressure drop at the analyzer connec-
tion. The system must have a vent designed
to insure atmospheric pressure in the mani-
fold and to prevent ambient air from enter-
Ing the manifold.

2.5 Impingers. All glass impingers with
the specifications indicated in Figure 2 are
recommended. The impingers may be pur-
chased from most major glassware suppli-
ers. Two impingers connected in series are
used to insure complete collection of the
sample.

2.6 Air pump and flow controller. Any
pump* and flow control device capable of "
maintaining a constant flowrate of 0.4-0.6
liter/min through the impingers may be
used. A critical orifice as described by Lodge

et aL (3) is recommended. The orifice should
be protected against moisture and particu-
late matter with a membrane filter or mois-
ture trap containing DrleriteO, silica gel, or
glass wool The air pump must be capable of
maintaining a pressure differential of at
least 0.6-0.7 atmospheres across the critical
orifice. Alternatively, a needle valve could
be used with the pump to adjust the flow
through the impingers. A flowmeter is then
recommended to monitor the flow. The
needle valve-flowmeter combination should
be protected against moisture and particu.
late matter with a membrane filter or mois-
ture trap.

2.'1 Thermometer. Accurate to ±rCC.
2.8 Barometer. Accurate to :t2 torr.
2.9 Volumetric flasks (Class A). 25, 100,

200. 1000-ml.
2.10 Pipets (Class A). 1, 2, 3, 5. 10. 15, 20,

and 25-ml volumetric.
2.11 Spectrometer. Capable of measuring

absorbance at 352 nm with an absolute accu-
racy of ±1% and linear response over the
range of 0-1.0 absorbance units. The photo-
metric accuracy may be checked using opti-
cal glass filters which have certified absor-
bance values at specified wavelengths.
Matched 1-cm or 2-cm cells should be used
for all absorbance determinations.

3. Reagents.
- 3.1 Zero air. The zero air must be free of
contaminants which will cause a detectable
response on the 0, analyzer or which might
react with 1% BARL Air meeting this re-
quirement may be obtained by:. (1) passing It
through silica gel for drying. (2) treating it
with 0. to convert any nitric oxide (NO) to
nitrogen dioxide (NO.); (3) passing It
through activated charcoal (C-14 mesh) and
molecular sieve (6-16 mesh. type 4A) to
remove any NO,. hydrocarbons, and traces
of water vapor, and (4) passing It through a
2-micron filter to remove any particulate
matter.

3.2 Boric acid (HBO,). ACS reagent grade.
3.3 Potassium Iodide (KI), ACS reagent

grade.
3.4 Hydrogen peroxide (H0), ACS rea-

gent grade. 3% or 30%.
3.5 Potassium lodate (KIO,) ACS reagent

grade, certified 0.1N.
3.6 Sulfuric acid (H.O,). ACS reagent

grade, 95% to 98%.
3.7 Distilled water. Used for preparation

of all reagents.
3.8 Absorbing reagent. Dis-olve 6.2 g of

boric acid (HBO,) In approximately 750 ml
of distilled water In a nonactlnometric 1000-
ml volumetric flask. The flack may be
heated gently to speed dissolution of the
H.BO,, but the solution must then be cooled
to room temperature or below before pro-
ceeding with the reagent preparation.
[While the HBO, solution s cooling, pre-
pare the hydrogen peroxide (H.O) solution
according to the directions in 3.9.] When
the H.BO. solution has cooled, add 10 g of
potassium Iodide (HI) to the H.BO, solution
and dissolve. Add 1 ml of 0.0018% H.O, solu-
tion (see 3.9) and mix thoroughly. Within 5
minutes after adding the peroxide, dilute to
volume with distilled water, mix, and deter-
mine the absorbance of this BAKI solution
at 352 nm against distilled water as the ref-
erence. The pH of the BAKI solution must
be 5.5±0.2.

Set the absorbing solution aside for 2
hours and then redetermine the absorbance
at 352 nm against distilled water as the ref-
erence. If the resultant abzorbance from
this second determination is at least 0.010

absorbance units/cm greater than the first
determination, the absorbing reagent is
ready for use. If no increase or an increase
of less than 0.010 absorbance units/cm is ob-
served, the KI reagent probably contains an
excessive amofint of a reducing contaminant
and must be discarded. In this event, pre-
pare fresh absorbing reagent using a differ-
ent numbered lot of KI. If unacceptable ab-
sorbing reagent results from different lots
of KI, test the possibility of contamination
in the HBO. by using a different numbered
lot of H1O.

3.9 Hydrogen peroxide solution (0.0018,%).
Pipet 3 ml of 30% or 30 ml of 3% hydrogen
peroxide (1,,) into approximately 200 ml
of distilled water In a 1000-m! volumetric
flask, dilute to volume with distilled water,
and mix thoroughly. To prepare the
0.0018% solution, pipet 2 ml of the above so-
lution into 50 ml of distilled water in a 100-
ml volumetric flask, dilute to volume with
distilled water, and mix thoroughly. This
0.0018% H,0, solution must be prepared
fresh each time a fresh batch of absorbing
reagent Is prepared. Therefore, the remain-
ing contents of both volumetric flasks
should be discarded after treatment of the
BAKI absorbing reagent (see 3.8).

3.10 Standard potassium iodate solution
(0.1D. Use a commercial standard solution
of potassium Iodate (KO,) having a certi-
fied normality.

3.11 Sulfuric acid (1N). Dilute 28 ml of
concentrated (95-98%) sulfuric acid (HSO,)
to volume in a 1000-ml volumetric flask.

4. Procedure.
4.1 Assemble an ozone calibration system

such as shown In Figure 1.
4.2 Assemble the KI sampling train such

as shown In Figure 2. All connections be-
tween the various components must be leak
tight and may be made using grease-free
ball Joint fittings, heat-shrinkable Teflon!
tubing, or Teflon tube fittings. The connec-
tion to the 0, output manifold should be
made using 6 mm (1/4 In.) Teflon7 tubing
not to exceed 1.5 meters in length.

4.3 Calibrate all flowmeters and critical
orifices under the conditions of use against
a reliable flow or volume standard such as a
NBS traceable bubble flowineter or wet-test
meter. Correct all volumetric flowrates to
25'C and 760 torr as follows:

FR S - Z7

where:
Fz=flowrate corrected to reference condi-

tions (25* C and 760 torr), liter/min
P5 =flowrate at sampling conditions, liter/

min
P,=barometric pressure at sampling con-

ditions, torr
PF,=vapor pressure of Hz at Ts. tor- (For

wet volume standard. For a dry stand-
ard. Pw=O)

Ta=temperature at sampling conditions..C

4.4 KI calibration curve.
4.4.1 Prepare Iodine standardz, fresh

when needed, as follows:
A. Accurately pipet 10 ml of 0.1N standard

potassium iodate (KIO,) solution into a 100-
ml volumetric flask containing approximate-
ly 50 ml of distilled water. Add 1 g of potas-
sium Iodide (KI) and 5 ml of IN sulfuric
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acid (H.SO,), dilute to volume with distilled
water, and mix thoroughly.

B. Immediately before use, pipet 10 nil of
the iodine (I.) solution prepared in step A
above into a 100-ml volumetric flask and
dilute to volume with absorbing reagent.
Then further dilute this solution by pipet-
ting 10 ml of it into a 200-ml volumetric
flask and diluting it to volume with absorb-
ing reagent.

C. In turn, pipet 5. 10, 15, 20, and 25 ml
aliquots of the final I2 solution prepared in
step B above into a series of 25-ni volumet-
ric flasks. Dilute each to volume with ab-
sorbing reagent and mix thoroughly. To
prevent I. losses by volatilization, the flasks
should remain stoppered until absorbance
measurements are made. Absorbance mea-
surements (see 4.4.2) should be taken within
20 minutes after preparation of the I stand-
ards.

4.4.2 Determine the absorbance of each
I. standard at 352 nm. Also measure the ab-
sorbance of a sample of unexposed absorb-
ing reagent. Determine the net absorbance
of each I. standard as:

/ sa-pe\/Neep (3)
net a orb nc - rba - 09

4.4.3 For each I, standard, calculate the
net absorbance/cm as:

net absorbance/ - netaborance (4)

where:
b=spectrophotometer cell path length, cm

4.4.4 For each I, standard, calculate the
I. concentration in mole/liter as:

muq2 X1ole12 . lox lox 10

or,

[Iz1,=NKoxVIxl0- 5  (5b)

where:

[12 1=concentration of each L standard,
mole I/liter

Nrao.=normality of KIO. (from 3.10), eq-
liter

Vl=volume of I, solution (from step
4.4.1.C)=5, 10, 15, 20, or 25 mi

4.4.5 Plot net absorbance/cm (y-axis)
versus the mole 1,/liter (x-axis) for each I.
standard and draw the KI calibration curve.
Calculate the slope of the curve in liter
mole-' cm - and record as S,. The value of
the slope should be 25,800±L600. If the slope
is not within this range, and the photomet-
ric accuracy of the spectrophotometer
meets the specifications given in 2.11, repeat
the procedure using freshly prepared 12
standards. If the slope is still not within the
specified range, repeat the procedure using
a different lot of certified O.IN KIO. to pre-
pare the Is standards.

4.5 Calibration of the ozone generator.
4.5.1 Adjust the air flow through the O,

generator to the desired flowrate and record
as F.. At all times the air flow through the
generator must be greater than the total
flow required by the sampling systems, to
assure exhaust flow at the vent.

4.5.2 With the 0. generator off, flush the
system with zero air for at least 15 minutes
to remove residual 03. Pipet 10 ml of absorb-
ing reagent into each of 2 impingers and
connect them into the sampling train as
shown in Figure 2. Draw air from the
output manifold of the 0. calibration
system through the sampling train at 0.4-
0.6 liter/min for 10 minutes. Immediately
transfer the exposed solutions to clean spec-
trophotometer cells. Ddtermine the net ab-
sorbance (sample absorbance-unexposed
reagent absorbance) of each solution at 352
nm within three minutes. Add the net ab-
sorbances of the two solutions to obtain the
total net absorbance. Calculate the indicat-
ed 0. concentration (system blank) as equiv-
alent 0 concentration according to 4.5.4. If
the system blank is greater than 0.005 ppm
0,, continue flushing the 0. generation
system for an additional 30 minutes and re-
determine the system blank. If the system
blank is still greater than 0.005 ppm 02, the
zero air probably contains traces of an oxi-
dizing contaminant, and the activated char-
coal and molecular sieve (see 3.1) should be
replaced.

4.5.3 Adjust the 0. generator to generate
an 03 concentration in the range of interest
and allow the system to equilibrate for
about 15 minutes. The uncalibrated 0, ana-
lyzer to be calibrated can conveniently be
used to indicate the stability of the 0. gen-
erator output. When the 0, generator
output has stabilized, pipet 10 ml of absorb-
ing reagent into each impinger. Draw 0,
from the output manifold of the 0. calibra-
tion system through the sampling train at
0.4-0.6 liter/min. Use a sample time of be-
tween 10 and 30 minutes such that a total
net absorbance between 0.1 and 1.0 absor-
bance units is obtained. (At an 0. concentra-
tion of 0.1 ppm and a sampling rate of 0.5
liter/min, a total net absorbance >0.1 absor-
bance units should be obtained if a sampling
time of 20 minutes and 1-cm spectrophoto-
meter cells are used.) Immediately after col-
lection, transfer the exposed solutions to
clean spectrophotometer cells. Determine
the net absorbance (sample absorbance-un-
exposed reagent absorbance) of each solu-
tion at 352 rnm within three minutes. Add
the net absorbances of the two solutions to
obtain the total net absorbance.

4.5.4 Calculation of ozone concentration.
4.5.4.1 Calculate the total volume of air

sampled, corrected to reference conditions
of 25°C and 760 torr as:

VR=FIxts

where:
VR=volume of air sampled, corrected to

reference conditions, liter
FR=sampling flowrate corrected to refer-

ence conditions, liter/min
ts=sampling time, min

4.5.4.2 Calculate the I. released In moles
as:

le 12  -total 'not, 
ablo i r c ,,d 4 !

SC r
X  

b

where: total net absorbance=sum of net ab-
sorbances for the two solutions

0.01=volume of absorbing reagent in each
impinger, liter

S-=slope of KI calibration curve, liter
mole - cm -'

b=spectrophotometer cell path length, cm

4.5.4.3 Calculate the pl of 0, hbsorbcd as:

A 03 role 2407 1 03 A O .1 13

or,

p1 O=mole I,x24.47x10

4.5.4.4 Calculate the 0, concentration in
ppm as:

0 
3

4.5.5 Repeat sfeps 4.5.3 and 4.5.4 at least
one more time at the same O generator set-
ting. Average the two (or more) determina-
tions and record the average along with the
0, generator setting.

4.5.6 Adjust the 0. generator to obtain
other 0. concentrations over the desired
range. Determine each 0 concentration
using the procedure given above. Five or
more 0, concentrations are recommended.
Plot the 0, concentrations versus the corre.
sponding 0. generator settings and draw the
0. generator calibration curve. 4.6 Cali-
bration of the ozone analyzer.

4.6.1 Allow sufficient time for the O ana-
lyzer to warm-up and stabilize.

4.6.2. Allow the 0. analyzer to sample
zero air until a stable response Is obtained
and adjust the 0. analyzer's zero control,
Offsetting the analyzer's zero adjustment to
+5% of scale is recommended to facilitate
observing negative zero drift. Record the
stable zero air response as "Z".

4.6.3 Using the 0, generator as calibrated
above and the same F., generate an 0, con.
centraton near 80% of the desired upper
rahge limit (URL) of the 0, analyzer.

4.6.4 Allow the 0, analyzer to sample
this 0. concentration until a stable response
is obtained. Adjust the analyzer's span con.
trol to obtain a convenient recorder re-
sponse as indicated below:

recorder response sule) - ( 144 , (901)

[O]o3,r % concentration at the output mani-
fold, ppm URL = upper range limit of
the O analyzer, ppm, Z = recorder re-
sponse with zero air, % scale.
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Record the O concentration and the O
analyzer response. Ifisubstantial adjustment
of the span control is necessary, recheck the
zero and span adjustments by repeating
steps 4.6.2 through 4.6.4.

4.6.5 Generate several other 0. concen-
trations (at least 5 others are recommended)
over the scale range of the 03 analyzer by
adjusting the 0. generator settings (prefer-
ably the same settings as used in 4.5) or by
Option 1. For each 03 concentration, allow
for a stable analyzer response, then record
the response and the corresponding 0, con-
centration.

4.6.6 Plot the 03 analyzer responses
versus the corresponding 0, concentrations
and draw the 0. analyzer's calibration curve
or calculate the appropriate response factor.

4.6.7 Option 1: The various 03 concentra-
tiohs required in step 4.6.5 may be obtained
by dilution of the 03 concentration generat-
ed in 4.6.3. With this option, accurate flow
measurements are required. The dynamic

calibration system must be modified as
shown in Figure 3 to allow for dilution air to
be metered in downstream of the 0, gener-
ator. A mixing chamber between the 0, gen-
erator and the output manifold Is also re-
quired. The flowrate through the 0, gener-
ator (FO) and the dilution air flowrate (F)
are measured with a reliable flow or volume
standard traceable to NBS. The highest 0.
concentration standard required (80% URL)
s assayed according to the procedure In 4.5.

Each 0, concentration generated by dilu-
tion Is calculated from:

o ' ro

where: [Osl'0Lr = diluted 0. concentration.
ppm; F. = flowrate through the O, gen-
erator, liter/min; F0 = diluent air flow.
rate, liter/min.

Nor.-DIrect calibration of the 03 analy-z-
er may also be accomplished by a-aying the
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0 concentrations using the procedure In 4.5
while simultaneously measuring the corre-
sponding 0. analyzer responses as specified
in 4.6.
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03
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ZERO I IAIR,
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MANIFOLD
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KI SAMPLING TRAIN UNDER CALIBRATION

Figure 1. Schematic diagram of a typical BAKI calibration system.
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INSIDE 25mm CLEARANCE TO BOTTOM ALL-GLASS MIDGET IMPINGER (THIS IS A COMMERCIALLY

CLEARANCE 0.D. INSIDE SURFACE STOCKED ITEM).
3TO 5mm

Figure 2. KI sampling train.

FEDERAL REGISTER, VOL 43, NO. 121-THURSDAY, JUNE 22, 1978



PROPOSED RULES

S FD z

ZERO
AIR

03
GENERATOR

CHAMBER

OUTPUT
MANIFOLD

VENT -4

EXTRA OUTLETS CAPPED
WHEN NOT IN USE T v

TO INLET OF TO INLET OF ANALYZER
KI SAMPLING TRAIN UNDER CALIBRATION

Figure 3. Schematic diagram of a typical BAKI calibration system (Option 1).
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* [6560-01
[FRL 914-21

[40 CFR-Parts 51 and 52]

REQUIREMENTS FOR PREPARATION, ADOP-
TION, AND SUBMITTAL OF IMPLEMENTA-
TION PLANS

Approval and Promulgation of Implem'entation
Plans

AGENCY: Environmental Protection
Agency.

ACTION: Proposed rule.
SUMMARY: In this action, the Ad-
ministrator proposes to make certain
revisions to the procedures for prepa-
ration of State Implementation Plans
for photochemical oxidants. Specifi-
cally, he proposes the following ac-
tions:

1. Change the terms "photochemical
oxidant(s)" and "oxidant(s)" to
"ozone" throughout Parts 51 and 52.

2. Delete Appendix J of 40 CFR Part
51 and revise 40 CFR 51.14 with re-
spect to the method for calculating
needed reductions in hydrocarbon
emissions.

The terms "photochemical oxi-
dants" and "oxidants" are being
changed to "ozone" to be consistent
with EPA's proposal to redesignate,
the photochemical oxidants standard
as an ozone standard. The-redesigna-
tion of the standard, along with the
reasons for it, will be proposed as a
separate FEnERAL REGISTER action.
Thoughout the rest of these actions
the word "ozone" will be used in place
of "oxidant", except when reference is
made to. existing language in the Code
of Federal Regulations.

Appendix J is being deleted to make
the Part 51 regulations consistent with
EPA's current policy on development
of State Implementation Plans (SIPs)
to meet the ozone standard. States will
be allowed to use any of four pre-
scrilbed techniques to relate ozone con-
centrations to hydrocarbon emissions.
The techniques will be set forth in the
proposed revisions to 40 CFR
51.14(c)(4).

DATES: Comments must be received-
by August-18, 1978. Comments submit-
ted will facilitate -internal distribution
and public availability.
ADDRESSES: Persons may submit
written comments on this proposal to:
U.S. Environmental Protection
Agency, Office of Air Quality Plan-
ning and Standards, Control Programs
Development Division (MD 15), Re-
search Triangle Park, N.C. 27711, At-
tention: Mr. Darryl D. Tyler.

EPA will make all comments re-
ceived within 30 days of publication of
this proposal available for public in--

spection during normal business hours
at: EPA Public Information Reference
Unit, 401 M Street, SW., Room 2922,
Washington, D.C. 20460.
FOR FURTHER INFORMATION
CONTACT'

Joseph Sableski, Chief Plans Guide-
lines Section, Control Programs De-
velopment Division (919-541-5437).

. SUPPLEMENTARY INFORMATION

In connection with the review of the
NAAQS and associated SIP require-
ments for ozone, EPA has determined
that certain changes in 40 CFR Part
51 are appropriate.

APPENDIx J

Petitions to EPA from the American
Petroleum Institute (and 29 member
companies) on December 9, 1976, and
the City of Houston on July 11, 1977,
recommended revisions to the method
of calculating needed hydrocarbon re-
ductions specified in Appendix J. EPA
has studied various methods by which
these calculations can be made and
has determined that Appendix J of 40
CFR 51 no longer represents the only
acceptable analytical relationship be-
tween hydrocarbons and ozone. There-
fore, Appendix J is being proposed for
deletion.

SECTION 51.14
The Administrator is also proposing

to" amend 40 CFR 51.14(c)(4) to allow
the use of alternate analytical rela-
tionships for determining the hydro-
carbon reductions necessary to meet
the ozone standard. EPA is conducting
further studies and will propose alter-
natives or a replacement for Appendix
J when the studies are concluded.
During the interim period, for the pur-
poses of SIP control strategy develop-
ment, any one of four modeling tech-
niques may be used. EPA has pub-
lished a document entitled, "Uses,
Limitations and Technical Basis of
Procedures for Quantifying Relation-
ships Between Photochemical Oxi-
dants and Precursors" (November.
1977; EPA 450/2-77-021a) which refer-
ences analytical techniques that
States must consider. These tech-
niques include the following:.

(1) Photochemical grid models-
These models are based on the most
accurate available physical and chemi-
cal principles underlying the forma-
tion of ozone.

(2)_Empirlcal Kinetics Modeling Ap-
proach (EKMA)-This model repre-
sents a compromise between rigorous
treatment of chemical and physical
principles underlying the formation
and dispersion of ozone and the exten-
sive data requirements necessary to
represent such principles in model
form. EKMA is not as accurate or
flexible as the grid models. However, it
does reflect reality to a greater extent

than the empirical and statistical ap-
proaches.

(3) Empirical and Statistical
Models-These models reflect observer
relationships between ozone and other
variables. However, they do not imply
cause-effect relationships; hence, their
applicability to estimating the impact
of substantial control programs is lim-
ited because the conditions, under
which the relationships in the model
have been derived, will be altered by
control programs.

(4) Proportional Rollback-This
model assumes a linear relationship
between hydrocarbon emisons and
ambient concentrations of ozone- Pro-
portional rollback appears to be useful
as a lower bound for estimates of hy-
drocarbon controls needed to attain
the ozone standard in most U.S. cities.

EPA will also make available com-
puter programs and other aids to
enable States to use the techniques de-
scribed above.

Background concentrations and
transport of ozone from upwind loca-
tions can impact upon high levels of
ozone in or near an urban area during
afternoon hours. Therefore, considera-
tion of background and transport
should be made in applying any of the
techniques to develop an ozone control
strategy. Means for measuring trans-
ported ozone and interpreting the
measurements, as well as procedures
for assessing the impact of transport
n an urban area are described in the

EPA document referenced above. In
developing the ozone control strategy
for a particular area, States may
assume that the ozone standard will
be attained at upwind locations.

IMPACT

In accordance with Agency policy as
set forth in 39 FR 37419, EPA has re-
viewed the proposed changes and de-
termined that they do not constitute
"significant" revisions or modifica-
tions (as defined in 39 FR 37419) and
therefore do not require an environ-
mental impact statement.

Dated: June 9, 1978.
DouGLas IML Cosmr

Administrator.

In Title 40, Chapter I, EPA proposes
to amend Subchapter C as follows:

PART 51-REQUIREMETS FOR PREPARATION,
ADOPTION, AND SUBMITTAL OF IMPLEMEN-
TATION PLANS

1. Wherever the terms "Photochemi-
cal oxidant(s)" or "oxidant(s)" appear
in Part 51, they are changed to read
"ozone."

2. Appendix J is deleted and re-
served.

3. Section 51.14(c)(4) is revised to
read as follows:
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§ 51.14 Control ,strategy: Carbon monox-
ide, hydrocarbons, photochemical oxi-
dants, and nitrogen dioxide.

(c)

(4) In selecting an appropriate model
to determine the amount of hydrocar-
bon reductions necessary to demon-
strate attainment of the ozone stand-
ard, one of the following techniques
must be applied:

(I) Photochemical grid models-
These models are based on the most
accurate available physical and chemi-
cal principles underlying the forma-
tion of ozone.

(ii) Empirical Kinetics Modeling Ap-
proach (EKMA)-This model repre-
sents a compromise between rigorous
treatment of chemical and physical
principles underlying ozone formation
and dispersion and the extensive data
requirements that would be necessitat-
ed by such an approach.

(iii) Empirical and Statistical
Models-These models reflect observer
relationships between ozone and other
variables.

(iv) Proportional Rollback-This
model assumes a linear relationship
between hydrocarbon emissions and
ambient concentrations of ozone.

In developing ozone control strate-
gies for a particular area, background

concentrations and ozone transported
into an area must be considered.
States may assume that the ozone
standard- will be attained In upwind
areas.

PART 52-APPROVAL AND PROMULGATION
OF IMPLEMENTATION PLANS

4. Wherever the terms "photochemi-
cal oxidant(s)" or "oxidant(s)" appear
in Part 52, they are changed to read
"ozone".

AUTHORITY: Sections 110 and 301(a), Clean
Air Act, as amended (42 U.S.C. '7410, 7601).)

[FR Doc. 78-17155 Filed 6-21-78: 8:45 am]
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