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abundance, and fate
of atmospheric

pollutants.
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In 1968, Stanford Reseach Institute (SRI)

scientists Elmer Robinson and R.C. Robbins

3/22/2023, 5:45 PM



Smoke & Fumes

https://www.smokeandfumes.org/documents/document16

SMOKE & FUMES DOCUMENTS ABOUT

20f6

the sources, abundance, and fate ot gaseous
pollutants in the atmosphere. They reserved
their starkest warnings to industry leaders for
carbon dioxide. Robinson observed that,
among the pollutants reviewed, carbon dioxide
"is the only air pollutant which has been
proven to be global importance to man's
environment on the basis of a long period of
scientific investigation." Summarizing the
findings of the President’s Science Advisory
Council, Robinson noted that CO2 emissions
from fossil fuels were outstripping the natural
CO2 removal processes that keep the
atmosphere in equilibrium. He noted that the
speed of CO2 accumulation would depend on
fossil fuel consumption and projected that, on
then-present trends, atmospheric CO2 could
reach 400ppm by 2000, and that exploiting all
then-recoverable fossil fuel would lead to
concentrations of 830ppm. The report warned
that rising CO2 would result in increases in
temperature at the earth's surface, and that
significant temperature increase could lead to
melting ice caps, rising seas, and potentially
serious environmental damage worldwide. It

noted that, even if Antarctic ice caps took 1000
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than observed changes." Importantly, SRI
acknowledged that of the various sources
proposed for rising atmospheric CO2, "none
seems to fit the presently observed situation as
well as the fossil fuel emanation theory."
Noting uncertainties about whether particulate
pollution would offset some of this warming,
SRI warned "...there seems to be no doubt that
the potential damage to our environment could
be severe..." The industry's own consulting
scientists then confirmed that the most urgent
research need was into technologies that could

bring CO2 emissions under control.
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18 g, As such OO, provents the loss of considerabls heat encrgy from the
warth and radistes It back to the lowsr atmosphere, the so-called “green-
houme™ effoct. Thus the major changes which are speculated about as pos-
sibly resulting from & change in atmosphoric OO, are related to & change
in the sarth's tesperature.

The latest dsts availsble for estimating OO, tespersture effects are
those of Moller [1961). From Maller's dats a OO0, incresse of 35% would
result in an increase in tesperature at the sarth's surface of betwoen
1.1 and 7%, on the nails the Likely humidi

changes accompanying this temperature change. If the amount of water vi
in the atmosphere resained unchanged, the smaller increase would oceur,
but if the relative humidity wers u‘n—u constant then the larger cal-
culated incresse would prevail. If, imstesd of & 253% increass, the OO0,
content were to double, the expected change would be sbout three times
this figure. For atmospheric calculations, MSller's model s still &
relatively simple ooe and has not included all of the possible majer Inters
mctions oocurring in the atmosphere. For this reason it is likely that
Miller's caleulations overestimaty the effects on temperaturs of an in-
crease in (D,. More comprohensive models are under deelopsent hsd should
be available shortly.

If the sarth's fieantly, & musber of
might be expected to cocur, imcluding the melting of the Antarctic ice

u rise in ses levels, warming of the ocsans, and an increass in photo-
synthesis: The first two items are of course related since the increase

in sea level would be malnly dus to the added water from the Lce cop.
MI_-tu of the possible rate at which the Antarctic ice cap might melt
have besn made. If the poleward heat flux were increased 10%, the ice
eap could dimappear in about 4000 years. A shorter time, about 400 years,
is sstimated If It is comsidered that half the snergy sssociates with a
2% increase in radiation were used to melt the polar ice cap. A 2% in-
crease might result from a 253% increase in OO; by the year 2000,

108

With regard to ses level changes, if 1000 yoars wers required to melt
the Antarctic ice cap, the resalting 400 foot rise in wea level would ocour
at & rate of 4 feot per 10 years. This is 100 times grester than presestly
obsorved changes.

Changes in ocean temperature would change the distribution of fish
anil cAMSe & retreat in the polar sea ice. This has happoncd Im recent
time on & very limited seale.

Changes in OO, might also bring about Increased photosymthesis in
aroas where €0, might be o limiting factor in present growth patterns.
Where temporature has been a limiting factor to growth and development,
an in biol 1 might be 3

Although there are other powsible sources for the sdditioaal l'.b, o
belng observed in the atmosphere, none seems to {1t the presently observed
aituation as well as the fossil fuol emanstion theory.
€. of Carbon Dionide in the Atmosphers

in summary, Revelle makes the point that man is now engaged in & vast

with his the warth. tom-

perature changes are almost certain to occur by the year 2000 and thess
eould bring about climafic changes.

Since Revelle's veport, McCormick and Ludwig (1966) have studied the
possible world-wide change of atmosphoric fine particles. An increass in

Fina manbianlate matamial =i11 hous the affass af dnamassine fha el

TAKE ACTION

3/22/2023, 5:45 PM



Smoke & Fumes

SMOKE & FUMES DOCUMENTS ABOUT

50f6

https://www.smokeandfumes.org/documents/document16

It i cloar that we are unsuro as to what our long-lived pollutants
#re dolag to GUr enviromment; however, there seems to be no doubt that the
potentisl damage to our emvironment could be severe. Whother one chooses
the €O, warning theory as described in detail by Hovelle and others or the
newer cooling wp 1 by Me and Lodwig, the prospect for
the future sust bo of serious comcern.

It sowma ironic that in our view of air pollution technology we take
#uch & serious concern with small-scale events such as the photochesical
reactions of trace of

¥ bons, the effect on vegeta-
nnnufutﬂnlluon‘auﬂwullmuﬂ,,-ﬁ-ﬁmmn—
mm-mmmwmum.mm,
€O, and submicron particles, may be the cause of ssricus world-wide snvir-
onsental changes.

10

the smbient atmosphore should be carefully checked, but probably the moat

important feature as far as ie Y is in to
dotormise the source of the nitrate in the stmosphere. The source, on the
basis of our af the eycle, seems to bo by
the oxidstion of MM,. The far Wi, is un-

known. This is & very difficult probles which has been evaded or ignored
for several years. If Mi, cannot be shown to be the source of the ailrate,
them 1t will bo nocessary to find & sufficiont natural source of WO or WO,
to provide the nitrate.

in the srea of atmospheric crganic gases the almost complete absence
of on a1l the except O, should be remedied.

Proven snilytical techniques are svailable for such studies. While there
may be some doubt in the cases of 50,, .8, and other compounds that avail-
able are for use in the asblent Atsox-

phere, this is not the case for the low molecular weight organics. Hers,

(1] is capable of the trace levels of

many atmospheric organics prosent in the fractiosal part-per-billies range.
Although the sablent mu-:n:ln\u &re kaown, methane 18-in the ssse cate-
gory as 00 in that there is & msajor nesd to the sink or
mechanism. At present this can ocnly be guessed at.

Past and present studies of 00, are detsiled and seem to explain
wdsquately the prosent state of €0, in the atmosphers. What is lscking,
howavar, is an of thass 00, dats to mir pollutios
technology and work toward systems In shich CO, emissions would be brought
under control.

" Ancthor point which has besn made in our discussion i that ¥,0, €O,
CH,, and €O, have the same 4 times because,
we belisve, vegetation plays a major role in the scavenging cycle for each
of the ls. This should ¥ be carefully checked by

112
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