
Meetings 

Modeling of Photochemical Smog 

Presently an intense effort is under 
way to develop a photochemical model 

capable of predicting air quality. One 
important input to such a model is the 
set of kinetic equations describing the 
chemistry of atmospheric transforma- 
tion processes. Before the full potential 
of modeling can be achieved, the mech- 
anism and rates of reaction of photo- 
chemical smog processes must be bet- 
ter defined. In an effort to determine 
what research should be undertaken to 

acquire this information, the Chemistry 
and Physics Laboratory of the Environ- 
mental Protection Agency (EPA) spon- 
sored a workshop on photochemical 
modeling on 30-31 October 1972, at 
the National Environmental Research 
Center in Research Triangle Park, 
North Carolina. In addition to develop- 
ing future directions for the labora- 
tory, this workshop was held to estab- 
lish better lines of communication be- 
tween experimentalists and modelers. 
Among the topics discussed were ele- 
mentary rate constants, reaction mech- 
anisms, smog chamber research, and 
atmospheric measurements that are 
needed for model verification. 

In introductory remarks M. C. Dodge 
(EPA) described the research activities 
of the Chemistry and Physics Labora- 
tory in elucidating atmospheric trans- 
formation processes. A survey was pre- 
sented of the smog chamber studies, 
field studies, and the program of in- 
strumental methods in progress to de- 
velop new capabilities for detecting pol- 
lutants. The current laboratory activ- 
ity in the modeling program was dis- 
cussed along with plans that are being 
formulated to acquire further data for 
modeling. 

An overview of the state of the art 
of photochemical modeling was given 
by P. M. Roth (Systems Applications, 
Inc.). He discussed potential uses of 
models as predictive tools to assess the 
effects of alternative control strategies, 
determine the impact of projected 
sources, plan effective least-cost, long- 
term control strategy, and enable real- 
time prediction to prevent impending 
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air pollution episodes. Also discussed 
were the types of models that have 
been formulated in an attempt to fulfill 
these needs. Emphasis was placed on 
the grid and trajectory models that are 
currently under development. These ap- 
proaches are based on the solution of 
the equations of continuity. These equa- 
tions include terms to describe the 

transport of pollutants, source and sink 
terms to describe the influx and re- 
moval of pollutants, and chemical re- 
action terms. The many uncertainties 
associated with these various inputs 
were discussed. Such factors as im- 
precisely known emission rates and 
inadequate meteorological and air qual- 
ity data were mentioned. Emphasis was 
placed on the uncertainties associated 
with the chemistry and the difficulties 
encountered in trying to extrapolate 
smog chamber studies to atmospheric 
processes. A description of the various 
types of mechanisms that have been 
postulated to explain atmospheric chem- 
istry were also discussed. 

T. A. Hecht (California Institute of 
Technology) distributed a list of some 
40 reactions that are either known, or 
suspected to be, important in explain- 
ing photochemical smog formation. He 
discussed these reactions, emphasizing 
the uncertainties associated with each. 
Those reactions for which the rate con- 
stants are either unknown or are highly 
suspect were pointed out. Reactions 
for which the intermediates and prod- 
ucts of reaction are unknown were also 
discussed. 

An open discussion was conducted 
on each of the reactions in Hecht's list. 
The following is a summary of some of 
the recommendations offered during this 
discussion: 

1) The first-order dissociation con- 
stant for NO2 should be better deter- 
mined. 

2) The effects of surface-to-volume 
ratios on the rates of formation of 
HNO3 and HONO should be deter- 
mined. 

3) Rate constants for the reactions 
of alkoxy radicals should be measured. 

4) The products of the reactions of 
olefins with 03, 0 atoms, and OH 
radicals under atmospheric conditions 
should be determined. 

5) The quantum yields of the photol- 
ysis of aldehydes as a function of wave- 
length need to be better determined. 

On the second day, a session was 
held on the role of smog chamber ex- 
periments in model validation. A. 
Eschenroeder (General Research Cor- 
poration) suggested that reactants and 
products should be analyzed in situ, 
and that controlled investigations of the 
effects of aerosols should be carried 
out. In addition, Eschenroeder sug- 
gested that nitrogen balances should be 
achieved in order that wall effects may 
be ascertained and, if possible, mea- 
surements of free radicals should be 
made. To this list Hecht added the 
need for careful control of light inten- 
sity, relative humidity, temperature, 
and the initial NO2 concentration. 
Hecht also recommended that the pre- 
cision and accuracy of all measure- 
ments should be reported and more 
complete product identification and 
analysis should be carried out. L. G. 
Wayne (Pacific Environmental Ser- 
vices) stated that, if the model is to 
meet functional criteria, it should be 
detailed enough to permit extrapolation 
with reasonable confidence to ambient 
air quality concentrations. To achieve 
this, appreciable amounts of experi- 
mental data should be collected for 
these low concentration ranges. 

H. Jeffries (University of North 
Carolina) discussed a novel type of 
chamber study soon to be initiated. 
This chamber facility is being con- 
structed out-of-doors in a rural com- 
munity. The structure consists of an 
A-frame, covered with transparent 
Teflon film, that is divided into two 
halves. Each half of the chamber will 
be filled with relatively clean rural air. 
The chambers will then be charged 
with varying amounts of hydrocarbons 
and NO. Irradiations will be carried 
out under conditions of natural sun- 
light, temperature, and humidity. The 
experiments to be conducted in this 
chamber are designed to furnish infor- 
mation on the effects a reduction in 
ambient hydrocarbon concentrations 
will have on air quality. 

A. Levy (Battelle Memorial Insti- 
tute) discussed plans for conducting 
studies to furnish information on the 
role of aerosols in photochemical smog 
formation. This research is designed to 
provide information on such factors as 
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