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THE ADMIMISTRATOR

SUBJECT: CASAC Review of the Air Quality Criteriaz Document
for Witrogen Oxides -

N f
FROM: Sheldon K. Friedlander, Chairman \ kg‘ﬁ¢de¢L_
Clean Alr Seientific Advisery Committea N ,

TO: The Administrator

Introduction

On Movember 13, 1980, the Clean 3Air Scientifiec Lidvigsory
Committee of the Sclence Advisory Eoard completad its raview of
the revisad air quality criteriz document for the oxides of
nitrogen. Thiszs was the second review of the critaria docunment
By the Committee. The first review, haeld Jangary 29=23, 1979,
resulted in major CASAC recommendations for revisions in the
criteria document. In its most raeent meeting the Committes
concluded that its recommendations had recsivad a Fair and
thorough evaluatidn by the Agency, evidenced ian the changes
incorporated inte the criteria document. The purpose of this
memorandum is to summarize for you the Committae's major conclusions
to assist you in reviewing the scientific data necsssary for
proposing an ambient air gquality standard for nitrogen dioxide
28 required by law. Thisz memorandum further adviges vou of the
Committee's conclusion that the criteria document fulfills *he
eriteria set forth in section 108 of the Clean Air Agct as amendad,
which raquires that such a document ageurately reflect the latest
scientific knowledge useful in indicating the kind and extent of all
identifiable effects on publice health or welfare from pollutants
in the ambient air.

A separate memorandum which will address the review of the Staff
Paper for nitrogen oxides will be sent to vyou following complation
of the Committee's review of that document.

Major Issueg Pertaining to the NOx Criteria Document

Air Qualitz

Nitrogen Cycle--There is much duplication of information
concerning the nitrogen aycle througheut the documant which
could be presented more succinctly in Chapter 4. Navertheless,
Chapter 4 itself is well written. ‘
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Scources and Emissiongs-—As requested by CASAC, the revised
document c¢ontaing more informatien on NQ/WO, ratiog and this ig
adeguately presanted.

Environmental Trangport § Trangformation=--The eriteria
document adequately addresses current knowledge im this area.
Very importantly, it discusses the need for additional information
on NOx==organics chemistry and the dearth of guantitative
knowledge of wat and dry removal processes and rates for NOx.

Sampling and Analysis for Ambient NO, and NOx-=-Derived
Pollutants—-—-This gsec¢tion of the criteria document describes
the methods, procedures, and problems in the determination of
the ambient levels of NOx in a useful and complete fashion.
Qf particular importanca is the identification of uyncertaintias
in the ecarlier measurements of ¥d; (Jacobs—-Hochheiser method),
and for nitrate {artifact formation). <Characterizazion of such
uncertainties should ensgure agalnst the uze of suspect data in
setting the standard.

Walfare Bffects

Fexrturbations of the Stratospheric Ozone Laver==-Thes ralavant
studlies are inecluded in this saction of the document. It brings
out the important point that NO and N0, releazed from surface
Jources are not axpected to significantly effect stratosoheric ozonse.

Effects of Witrogen Oxides on Vigibhilitv=«=The chaptar presasnts
a2 good review of the scientific igsues relatsd ts visibility. The
role of NOz in atmospheric discoloration is well desgsaribed. The
chapter also adeguately points cut the muls i=pollutant aspeckts of
the regional haze problem.

Acidie PreciEitation-—chapter 11 i3 to be retitled ®"Acidieg
Deposition” to hetter define its contents and to ensure that
the role of dry deposition is recognized. The information
presented in the griteria document is a useful tutorial for
understanding acidic deposition. As regquestaed hy CASAC the
very lmportance of multi=-pollutant aspects of this environmental
problem are being addressed by a separate document that is now
in preparation; thus, for the purpose of this criteriaz document
this chaptar is adeguate in ansuring that the role that nitrogen
compounds play in acidie¢ deposition reactions is raecognized.

Effeets on Natural Ecosvstems, Vegatation, and Miero—
organisms~=-The criteria document provides a good review of
background information concerning potential effects on ecosysktems
a3 wall as the relations of the nitrogen cyela, Regarding
potentially harmful effects of NOx, the dacument corractly
emphasizes NO, since this is the most harmful oxide for tha
effects of concern. Both visible effects and effects not
readily perceptible are discussed thoroughly.
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Thrashaold douses are given for the inhibition of photogsyntheszi=z
under laboratory conditions. However, it would be desirable if
sensitlvity undar these predispoesiag conditioens could be compared
with sensitivity under field conditions. The plant varieties
used for these studies are relatively sensitive, but how does
this compare with more important and widely planted species?
Taylor, et. al. reported mostly no affects occeourred on savaral
field crops expoged to 10 ppm for 90 minutes.

From the document, wae can gonelude that sgansitive plant
gapecies may ha injured by one=half hour to aeight~hour axposure to
concentrations of 10 to Z ppm, respectively. If exposed for
geveral days, concentrations az low as 0.15 ppm may have scome
effect, but a safe limit seems to be in the neighborhood of
0.5 to 1 ppm NOp. It would be helpful if theze valuesz were
compared with ambient kaseline concentrations as reviewed in
Chapter 3. '

Toxicity of NO, seems to be enhanced when S0z also is
pregent. However, much af the laboratory research iz inconsistent
and cannot provide a sound basis for ¢riteria. The raelationsg
are espacially indefinita in the fiald. This izsne is discussged
wall in the document.

Finally, the Commitbtee would prafer to gee the bhibliography
of this and other chapters arranged alphabetically.

Haalth Effects

Effects of Nitrogen Compounds on Animals-There are some
problems with the overall format. There is both detailed
dagceription of individuzal papers and an unreferenced interpretive
digcussion of the patterns of c¢ellular and tissue response to
oxldas of nitrogen. What appears to be missing iz ianterpratation
of individual papers and groups of papers. There is lit:le
attempt to reconcile, or even point out, seemingly contradictory
findings. Nor does the review come to grips with the implications
of the findings. One also expeckts a critigque of theosge findings
reportaed to oceur at relatively low levels of nitrogen dioxide.
Also of wvalue would be some discussion of species differancge
in findings, particularly as this would pertain to generalization
in humans. With the understandiag that these issues will be
regolved in this chapter in the revision of this draft documant,
the Committee will advise that the chapter is scilentifically
acceptable.
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Effects on Humans of Exposure to Oxides of Nitrogen--The

discussion primarily focused on the revisions made to the
document since the last CASAC meeting, and whather those
revisions adegquately dealt with previous comments from CASAC

and the public. In reviewing Chapter 15, the Committee specifi-
cally addressed the guestion of whether the chapter adequately
identified, discussed, and evaluated the critical health studies
for the oxides of nitrogen. .

In general, it was c¢oncluded that the current revision of the
criteria document presented a halanced and comprehensive critical
review of the pertinent literature on human health effects of the
oxides of nitrogen. It was agreed that new literature is
continually being added to the subject, but that an arbitrary
Iimit had to he set for the current document and that no studies
unpublished at the time of the meeting sheuld be included.

The emphasis placed upon specific studies was appropriately
altered from the previous draft criteria deocument following
comments by CASAC. Specifically, it waz concluded that the
current document adeguately de-emphasized the significance
of the Chattanooga studies of Shy, et al. The Committee alszo
believed that the study by Orehek had been appropriately conszidered
as relevant to safety factor considerations, and that it shounld
not be used for identifying a specific level for setiting a
standard.

CASAC also concluded that the discussion of gas stove
studies was scientifically acceptable. The Committee believed
that there might be a more concise summary of the indoor RO
exposurers relevant to the gas stove studiesz, but this represents
only a minoer refinement in the chapter.

The criteria document appropriately separated affects on
sensory crgang, pulmonary function and respiratory systems or
infectione. When posgible, most of these effects ware considered
separately in healthy and zensitive populations. The limitations
of the different types of studies (human exposure, epidemiologic)
wera also considered.

The studies relevant to the critical issue of level of
lowest observed effect were discussed in the document in a
balanced manner. It was recognized by CASAC that no body of
data is perfect and, subject to the recommendations suggested igp
the paragraphs above, the criteria document had eritically and
zatigfactorily reviewed the axisting data on human health
effacts of the oxides of nitkraogen.



Summation

The Committee made additional commentsz of an editorial
nature. Thess remarks, as well as a more detailed discussion
of the recommendations and review provided above, are included
in the transcript. With the understanding that the adviszed
changes are incorporatad in the revised ¢riteria document, the
Committee is gatisfied that the air gquality criteria document
for the oxldes of nitrogaen is gcientifically adeguate for use
in standard getting.



