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I._Introduction 

During the period August 1954 - December 1954 xkexArthur D. Little, Inc. 

served as consultants to the Southern California Air Pollution Foundation. 

This report summarizes the recommendations that were made to the Foundation 

during the period. 

A. Effect of Smog on the Meteorology of the Los Angeles Basin 

The results of the investigations of Neiburger and others have shown 

kk quite clearly that smog conditions in the Los Angeles basin are closely 

related to the strong inversion that frequently exists above the area. When 

this inversion layer descends below the level of the mountains surrounding 

the area, it forms a cap that confines air pollution products in the basin and 

causes them to reach high concentrations. When the inversion rises above the 

mountains the pollution products are no longer confined to the basin and are 

carried away by the wind. Under these conditions the concentration of pollutants 

does not usually reach objectionable values. 

On the basis of all that is known it appears that the density of smog 

depends in a sensitive way on the height of the inversion layer. When the in- 

version layer is near the height of the mountains the flux of cohtaminants out 

of the basin should increase greatly even with rather small increases in the 

inversion height. 

One of the most important factors governing the height of the in- 

version and the rate at which smog is carried away is the heat that is received 

during the day from solar radiation. The importance of solar energy in providing 

heat to carry pollutants over x the mountains can be seen from the following 

simple considerations. During the summer months the daily amount of solar energy 

received per sq cm is of the order of # 700 calories. This energy is sufficient 

to heat a layer of air 3000 ft thick by about 28°C. It is reasonable to expect 
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that most of the solar radiant energy that is absorbed eventually results in 

heating of the air. We are justified in assuming under a given set of meteorological 

conditions that the height of the inversion and therefore the rate of smog dis- 

persal will depend on the amount of solar energy being received. 

There are good reasons for believing that smog may reflect an appreciable 

amount of the solar energy incident on the Los Angeles basin. If this is ex 

true, then under some conditions smog may well be selffintensifying. In other 

words when smog is present is may aggravate smog producing meteorological con- 

ditions by decreasing the heating from solar radiation. This would lead to a 

ukwx vicious circle in which smog once established would maintain itself for days 

by reducipg the dissipating action of solar heating. 

An intelligent approach to the smog problem involves determining 

all of the factors that enter into its formation. It has therefore been re- 

commended that studies be undertaken to determine what fraction of the solar 

energy normally incident on the basin is being reflected by smog. The starting 

point for such a study would be to make measurements of the albedo of the basin 

with and without smog. These data would make it possible to estimate to what extent 

smog itself is contributing to the meteorological conditions that favor smog. 

Atthur B. Little, Inc. 



Relationship Between Smog and Atmospheric Elechricity 

It has been suggested in a report of the Stanford Research 

Institute that atmospheric electrical effects may play a part 

in the formation of ozone or ozone like compounds in the 

Los Angeles basin. This might he ppen if the electric 

fields were to become large enough to cause point discharge. 

As a first guess it appears unlikely that the fields could 

become lerge enough to cause this effect, however this possibility 

should not be overlooked. 

It is quite a simple matter to measure electric fields 

and the other variables in atmospheric electricity. It is 

suggested that xmuxexmeasurements be carried out to determine 

the electric field end space charge that are associated with 

smogd conditions. It is possible that such measurements 

have already been made by Prog. of UCLA or if 

thet 
they have not he would be willing to cooperate in making them. 

Even if atmospheric electrical effects play no part in t’ 

formation of smog it is quite possible that measurements or 



atmosperic electricity may prove to be a valuable index of 

atmospheric contamination. It has been observed in various 

regions that air pollution results in large increases in 

the fair weather electric field and in the space charge with 
A 

ae 
BBRr @ correspondinly large decrease in the atmospheric T/$ ik 

wi conductivity. 







Measurement of Concentration of Condensation Nuclei 

I appears at the present time that few if any measurements 

are aveilable of the concentration of condensation nuclei 

in the Los Angeles area. Rather extensive measurements have 

been made of Kthe warinMaExx large sized particulate matter and 

gaseous components in the atmosphere of Los Angeles but the 

small Aitken nuclei have been neglected. There ere several 

Ss 
reesons that Heme it appear desireble to meésure the concentr 

ation of condensation nuclei. 

QO In the first place it is possible that e¥ndensation nuclei 

may play a role in the formation of Shexmushxiangerxsixzed 

smog particlesythat 1s analagous to the role that they are 

known to play in the formation of fog or cloud droplets. 

When the humidity in the atmosphere rises to the point that 

supersaturation ococurrs the excess water vapor condenses on th 

condensation nuclei to form droplets. This BEEKFE condensation 

on nuclei takes place at BEYEE supersattrations of only a few 

IS percente If no nuclei are present the Situation der very different 



and saturations of four or five fold sre required before 

condensation can take place. It is possible that condensation 

nuclei p act as centers for the formation of smog particles 

and that if no nuclei were present smog might form far less 

readily. Investigations should be carried out to determine 

how the formation of £8 smog is related to the concentration 

and composition of condensation nuclei. 

It is aleo possible that condensation nuclei mey serve 

as catalysts for the some of the gaseos reactins that ere 

known to take place in the Los Angeles atmosphere. This 

possibility should be investigated. 

Measurements of the concentration of condensation nuclei 

may prove to be 4 useful, sensitive tool for investigating 

the degree and source of air pollution SmxthexisaxAngeiexxarea. 

that is particularly well suited to the Los Angeles area. 

In general the air in the Los Angeles basin is originally 

aeniusdxframxthex maritime air from the Pacific Ocean. 

Measurements that have been made on this air show that ££ 



before it becomes conteminated it has an unusually low concentration 

of condensation nuclei, usually » less than 10° per om>. This 

8 
is in contrast to the air diane che cities or thgse on 

the Eastern seaboard which arrives already contaminated with 

; 5 
nucle/ whose concentrations may be as high as 104 or 10 per cme 

The measurement of condensation nuclei should be a very sensitve 

index of pollution in the Los Angeles area because of the very 

low background count of the sir coming from the oceen. 

are known to 
All combustion processes ABE¥EXaR create very large 

| numbers of condensstion nuclei and probably one of the most 

intense sources is the internal combustion engine. By measuring 

the condensation nuclei production of various different sources 

LExLEXpHUsthiaxthatxsLxMayxABEXXALHSXEDNEGHLERL I Onxysxnneierxx 

it may be possible to obtain data that will enable one to 

interpret condensation nuclei concentrations in terms of 

VN 
the most probeble source. Wheter or not this can be sonny 

the measurement of nuclei should provide a vallusble index 

of pollution that is independent of the variables that sre now 

being measured. 











RESEARCH LABORATORIES FOR THE ENGINEERING SCIENCES 

UNIVERSITY OF VIRGINIA 

January 29, 1960 

THORNTON HALL TELEPHONE: 
CHARLOTTESVILLE, VA. 2-2166 EXT. 3020 

Dr. B. Vonnegut 

, e Arthur D. Little, Inc. 

Acorn Park 

Cambridge 40 Massachusetts 

Dear Dr. Vonnegut: 

I have been referred to you by the Air Pollution Foundation of 

San Marino, California, as a possible source of information regarding 

the electrical characteristics of smog. 

Iam interested in measurements or theoretical values of 

electric field or potential gradient, conductivities, particle charge, 

space charge and currents in smog. As I have been unable to locate 

any of this information in the literature, I would appreciate any ref- 

@ erences that you can send me. 

If you have any of the same information with respect to dust 

storms, it would also be appreciated. 

Very truly yours, 

YU 

J. Robert Bounds 

Laboratory Assistant 

IRB: sf 
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April 26, 1955 

Dr. M. Neiburger 
Senior Meteorologist 
Air Pollution Foundation 
704 South..Spring Street 
Los Angeles 14, California | 
Dear Dr. Neiburger: 59280 

I am glad to hear from you that you agree with me on the best procedure to 
follow concerning the nuclei measurements. It makes sense for you to gain 

@ experience with a device that is commercially available. 

I would have enjoyed many of the papers at the Symposium and in many ways 
wish that I had attended. However, I am now busy here getting a new project 
underway and I really should give it my full attention. I look forward to 
seeing the written papers presented at the Sympositm and I am sure it was 
a valuable get together. 

Concerning our nuclei measuring device, I believe that there are no special 
shipping instructions. I presume that the boxes we sent it in are perhaps 
still there and you can return it in these. JI believe railway express would 
be the most satisfactory transportation. ; ‘J 

I was pleased that there is the chance we may get together about the smoke 
idea, I still seems to me that it is worth exploring. Let me know when you 
have made the calculations and are free for a meeting. 

The report I promised you is now in preparation and I hope to send it off 
to you very soon. 

Very truly yours, 

ARTHUR D. LITTLE, INC. 

By 

e@ y Bernard Vonnegut 



AIR POLLUTION FOUNDATION 

704 SOUTH SPRING STREET ! !0 
LOS ANGELES 14, CALIFORNIA-~ 

Tel.; MAdison 6-9441 ~~ 

LAUREN B. HITCHCOCK TRISTEES pat ~ 8. * Atl £55 President and Managing Director 
RAYMONDB. ALLEN Aptit' 23, C1995 Jd 

Chairme 
ARNOLD . BECKMAN 

Vice-Clirman 
JAMES ESHELTON I ar 

Treaser F 

F. M. BNKS 

WALTE BRAUNSCHWEIGER 

ASA VCALL Dr. Bernard Vonnegut 
EDWAD W. CARTER A. D. Little Company 
LEE 4 DuBRIDGE 30 Memorial Drive - Kendall Square 
FREDD. FAGG, JR. Cambridge 42, Massachusetts 
A. JGOCK 

RO’ M. HAGEN Dear Dr. Vonnegut: 
CHARLES F, KETTERING 

JOHN A. McCONE Thank you for your letter of April 8 containing 
HARVEY S. MUDD information about the General Electric nuclei meter. I 
WILLIAM €. MULLENDORE think we should follow your suggestion to acquire one of 
FRED B. ORTMAN these General Electric nuclei meters instead of attempting 
ALDEN G. ROACH to put yours into operation, especially since you indicate 
STEPHEN W. ROYCE that your apparatus will be needed for your work shortly. 
J. PHILIP SAMPSON 

REESE H. TAYLOR Because our main reason for asking you to come 
P. G. WINNETT here was to put the condensation nuclei meter into opera- 

‘s tion, it will not be necessary to impose on you to make 
Necoy Ancanncen the trip. We should have liked you to attend our informal 

Secretary of the conference on aerosols, but of course this can not be con- 
Foundation sidered essential. 

Perhaps sometime in the not-too-distant future, we 
can spend some time together discussing the smoke idea and 
other problems. For the present, I have been too busy with 
other aspects to do any more calculations on it. 

We shall ship your instrument back to you in the 
near future. Please let us know if there are any special 
shipping instructions. 

Yours truly, 

M. Neiburger 
WH. WN cbun 
Senior sce (aR 

A private, nonprofit research foundation — Financed by public-spirited citizens — 
Dedicated to the solution of the smog problem 
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April 8, 1955 

Dr. M. Neiburger 
Senior Meteorologist 
Air Pollution Foundation 
704 South Spring Street 
Los Angeles 14, Galifornia 

Dear Dr. Neiburger: 59230 

T am sorry that T am this late in replying to your letter of February 18 con- 
cerning my proposed trip to Los Angeles to put the nuclei meter into opera- 
tion. My plans have been quite up in the air because of the Dublin meeting; 
however, it is now definite that I won't be going. Because of this change in 
plans I will now be able to come to Los Angeles on April 22 without being rushed 

f continue to feel that it is highly desirable that you make condensation nuclei 
measurements. These nuclei may play a significant role in the formation of 
the much larger smog particles. Also, 7 believe that condensation nuclei may 
be useful for tracing contamination. 

Although I believe it is desirable that you measure nuclei concentration, there 
is now a big question in my mind whether it is desirable that you use our 
apparatus and that 1 make a trip to get it going. Since my last letter to 
you T have found that a commercial nuclei measuring apparatus is now being sold 
by General Electric. This apparatus is based on my original instrument which 
you have, and undoubtedly has many improvements. This device sells for about 
650 and probably you could have one of your own for little more than the cost 
of my trip. It is my feeling that the wisest course of action for you would 
be to buy one of these instruments and try it out for yourself. If you de- 
sired more identical pieces of apparatus these could be readily secured. This 
would certainly not be the case with my unique and rather bulky device. J am 
enclosing a copy of G.E.'s information sheet on their device. 

Another reason that it appears desirable to me that you have nuclei measuring 
apparatus of your own is the fact that the apparatus we sent to you is the 
property of the Signal Corps and will probably be required in work that we are 
doing. At the time I sent it to you I had not anticipated that such a long 
time would elapse before it was put into operation. J] hesitate to have you 

ag
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Dr. M. Neiburger -2- SF Are ep es a 

Air Pollution Foundation 

begin work with this device when it is problematical how long it will te 

available for your use. 

Tt was not entirely clear to me from your letters whether there are specific 

reasons other than the nuclei meter that you would like me to come to Los 

Angeles. If the calculations regarding the light absorbing smoke have been 

made and you would like to proceed further or if there are other things I 

might do I will be glad to come. If not, and if you agree that it is best 

that you procure your own nuclei meter, I feel that it would be difficult to 

justify my trip. Please let me know your feelings on this. 

T had not realized until 7 received your letter that Dr. Hitchcock would like 

to have a report on the work that I did with you. I am accordingly preparing 

a report for you which should be completed in a week or two. 

Very truly yours, 

ARTHUR D. LITTLE, INC. 

BY Pe me Jie. 

Bernard Vonnegut 

Enclosure 



Summary of Opinion Survey on 

MANAGEMENT POLICY AND AIR POLLUTION 

March 15, 1955 

In the course of preparing a study of management attitudes toward 

air pollution problems, Pendray & Company, New York public relations 

counseling firm, surveyed 177 major corporations in January, 1955. 

All these companies were leaders in their particular branches 

of industry, and all were likely to have had air pollution problems because 

of the nature of their operating processes. Responses were received from 

51 per cent of those surveyed. 

Major conclusions of the survey are these: 

1. Public opinion determines the pace of industry's attack 

on air pollution. Top management classifies air pollution 

as a major public relations problem. 

The great majority of business executives feel they have 

improved the air pollution situation in their communities 

during the last five years and that business spending 

in this field is on the downgrade. However, the 20 firms 

that described specific plans will spend alone a total of 

$52,730,000 in the next five years. 

However, almost half of them feel there is need for 

additional encouragement, in the form of changes in the 

Federal income tax law such as accelerated amortization, 



etc., to get business to do more about air pollution 

control. 

4. Although concern was expressed that local communities 

sometimes force companies into expensive and unreason- 

able action, there is vigorous opposition to any 

additional Federal or state activity. 

5. Many contend that industry has done its share of 

"cleaning up," but that other causes, such as private 

dwellings and automobiles, are now primarily responsible 

for air pollution. 

While a majority report a need for more research into ON
 

causes and cures, the respondents divided almost evenly 

on the need for a unified national research program or 

other industry cooperation in this field. 

The tabulation of answers to specific questions by percentages 

follows: 

1. In general, do you believe the air pollution situation in 

the communities where your company has operations is getting 

better, is about the same, or has become worse in the last 

five years? 

Getting better. .... . 72 per cent 

About the same... . . . 20 per cent 

WORSE: 1c w ms ew my dG iL per cent 

Oi SNSWER a 6 we a @ 8 ¢ 7 per cent 

28 = 



An executive of the Standard Oil Company of Ohio made 

this comment: "Statistics show the situation is better. 
However, the public is more sensitive to air pollution, 

so an opinion poll would probably be in disagreement 

with the facts." 

2. Nationally, what do you feel is principally causing air 

pollution? (Most respondents indicated more than one source) 

IMGUBERYs: « « sw we ew 57 per cent 

Private dwellings .... 51 per cent 

Vehicles ......... 39 per cent 

OCHETS ww g cow we es ew 6A per cent 

No answer « ¢ 2 @ # i ¢ & 12 per cent 

Many respondents cited the Stanford Research Institute 

report on causes of smog as support of their answer 

that industry is not alone to blame. 

3. In the last five years (since 1949) , how much money has your 

company spent on control of air pollution, approximately? 

Expenditures reported 

(ranged from $1,700 to 
$20,000,000). . .... . 69 per cent 

No expenditure ...... 5 per cent 

No answer. ....... . 26 per cent 

4, What percentage of your company's total construction costs 

in the last five years was for air pollution control? 

Specific figure 

(averaged 5.44%) . . . . . 45 per cent 

No aMswer oie as « we = « 95 per cent 

This percentage figure varied from less than 1 per cent 

for the Ford Motor Company, although it spent $8,500,000 

for pollution control, to 5 per cent or $4,200,000 for the 
Socony-Vacuum Oil Company and 10 per cent or $20,000,000 of 

actual plant construction for Consolidated Edison Company of 
New York. 

-3- 



Do you feel that you have solved your company's air 

pollution problem? 

Completely solved ... 35 per cent 

Almost solved... . . 30 per cent 

Not solved ..... . . 20 per cent 

No problem exists ... - 9 per cent 

No answer ....... . 6 per cent 

The attitude of many was summed up by this observation 
of a chemical firm executive: "As our company expands 
we will face new problems." 

What expenditure is planned for the next five years? 

Specific figure (ranged 
from $50,000 to 
$15,000,000) . .... . 27 per cent 

None or very little . .. 9 per cent 

No answer ....... 64 per cent 

The 20 companies who were able to specify dollar estimates 
reported planned expenditures of $52,730,000 during the 
next five years. An equal number of companies indicated 
reasonably large expenditures. Only a few answered that 
there would be no need for air pollution control spending. 

The indefinite outlook for the future was emphasized by 
an oil company executive who commented: "Our only sounding 
board is the public. We will endeavor to keep ahead of 
their changing needs." 

When new construction is planned in your company, to what 

extent is control of air pollution given consideration? 

Major consideration. . . 74 per cent 

Not a problem. .... . 8 per cent 

Moderate ........ Ll per cent 

No answer... ... . .17 per cent 

= UL. a 



8. Has your company been able to recover any (or all) of 

the costs of control equipment or maintenance such as 

by capture of valuable products, etc.? 

All costs recovered .. 3 per cent 

Some costs recovered . 42 per cent 

No costs recovered .. 40 per cent 

No answer... . .. + 15 per cent 

The comment on this question by Alexander M. Beebee, 
President of Rochester Gas and Electric Corp., was 
typical: "I am frank in saying that we have not been 

able to recover any of the costs of this improvement 

through the sale of by-products...We do benefit from 

the greatly improved customer relationships and general 

good will of the people we are serving." 

9. Do you feel that there is a need for an intensified national 

research program to discover the causes and cures for air 

pollution? 

YES @@ es i @ ew Re 45 per cent 

INO) a wi ee wes + ow 47 per cent 

Perhaps s « w % i 4 & 1 per cent 

No answer «6 2 «6 « 7 per cent 

10. If so, do you feel that the Federal Government should under- 

take this or should industry pool its resources to do it? 

Industry alone... . 59 per cent 

Industry with Federal 

Government oom a 9 per cent 

Industry with state 

or local government . 8 per cent 

Federal Government 
BLOMC en nm ws we per cent 

No answer .....-. 20 per cent 
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An executive of an oil company commented: "Geographic, 

meteorogical, and other pertinent conditions vary so 
much that Federal Government work would be a waste of 
taxpayers' money." 

Another viewpoint was expressed by an official of the 
Lincoln Foundry Corp.: "The Federal Government is in too 
many state problems already, I think the states should 
appropriate funds for scientific research on the problem 
along with industry.” 

Do you feel that there is a need for uniform air pollution 

control regulations throughout the nation? 

YObs sm we wi saws « BG Der Cent 

INO) 26 om we ws ots om mis «| GO POE Cert 

No answer ....... =. 6 per cent 

Changes in the Federal income tax law to encourage corporations 

to spend for control of air pollution have been suggested. 

Do you favor such action? 

NO6 wie we ce wm oe we ow AY per weHb 

NOs we ws ¢ ww os ew OO per cent 

Perhaps. . 0 « « «+ « « 2 per cent 

No answer... .. . 0 » 22 per cent 
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WHAT'S NEW SINCE LAST ISSUE 

Dr. Hitchcock defines the goal for 1955. (Page 2) 

Foundation puts public information program into high gear 
in drive to take the full smog story to the people of the Los 
Angeles Basin. (Page 3) 

Three new trustees named to APF board. (Page 5) 

Executive committee created by Board of Trustees. (Page 5) 

American Meteorological Society hits Blewett Report. (Page 6) 

San Francisco warned of smoggier days to come. (Page 7) 

Houdry catalytic converter being tested by Foundation at 
Southwest Research Institute, San Antonio, Texas. (Page 8) 

A private, nonprofit research foundation — Financed by public-spirited citizens — 
Dedicated to the solution of the smog problem 

————— ee ee ee 
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THE GOAL FOR 1955 

We ~- the Foundation, the District, the entire comunity need to 

intensify our attack against smog, Now that the battle lines are more 

clearly drawn, our rate of progress will depend on the amount of troops 

and ammunition we throw into the battle, Undoubtedly, there is a limit 

beyond which additional power would be unproductive, but we are a long 

way short of that today, In other words, this commnity with its tre~ 

mendous industry and population, with the help of strengthened private 

and public agencies, can direct their efforts with more confidence now 

that such effort will be productive. 

The Foundation's own research program for 1955 was approved at 

$1,600,000, subject to availability of funds. This limitation has 

enabled us to commit ourselves for research contracts only to a total 

of $651,000 as of January 1, In other words, there is important needed 

research waiting tobe started right now, requiring funds of $1,000,000. 

The largest and perhaps most important job which faces us in 1955 += 

meaning by us, this whole commnity -~ is to secure more information 

about the daily variation of smog over the Basin and where it comes from, 

in order to show more conclusively than is possible at present where 

added controls would produce immediate benefits. In other words, "monie 

toring" is essential to our continued progress. Incidentally, without 

monitoring, we will have no measure of the success of our combined efforts 

as we go alonge 

This major job, our 1955 Aerometric Survey, is directed entirely at 

our local air pollution problem and is due basically to our local pecule 

iarities of topography and meteorology. For that reason we feel it is a 

job which the county, and the community it represents, should support. 

We are reporting this condition to this community, because we bew 

lieve you will wish to help to expedite the solutions 

ti 3 
fa 

Le B. Hitchcock, 

President and Managing Director 

Lee ce 
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FOUNDATION GETS UNDER WAY WITH BROAD PUBLIC INFORMATION PROGRAM 

The Air Pollution Foundation this month shifted into high gear in its program 

of bringing to the public the full story of what the smog problem really is and 

what is being done about it. 

Since its creation, the Foundation has followed a policy of doing first things 

first. This policy required scientific reviewing of all that had been done in the 

field by predecessors, and launching of new research projects to learn the answers 

to the many mysteries about air pollution. 

However, as Dr. Lauren B. Hitchcock recalled in his President's Report last 

November, Objective No. 1 in the Foundation's list of seven original intentions 

was "to assemble a competent technical staff to organize and direct a broad pro= 

gram of cooperation, research and public information," and Objective Noe 7 was "to 

publish current information by the most appropriate means on all phases of air 

pollution and its abatement." 

Obviously, the technical work had to be launched with sure and firm hands 

first, but Dr. Hitchcock in that report drew a sketch of what was soon to follow 

when he said, "We believe we are now close to the time when we can help in a sound 

public information program," 

As he has commented to numerous audiences since, "we have been doing our scien- 

tific job, but up until now we have been unable to deal with the equally important 

matter of human relations." 

What Does The Public Want To Know? 

An expanded public information staff has tested public opinion and satisfied 

itself that it now knows what the public wants to know. 

Accordingly, an all-out drive has been started to: 

1. Acquaint the public with the Foundation itself -- why it was created; 

who created it; why its creators felt an independent, nonprofit scientific research 

organization was necessary; who its contributors are; what the Foundation already 

has accomplished, and what it hopes to accomplish on both the short range and long 

rangee 

2. Acquaint the public with what other organizations, both private and 

public, have done and are doing toward smog abatement. 

3. Acquaint the public with the reasons why research is necessary and 

why research takes time -- and why the public has everything to gain by being patient 

during the time that carefully thought out and carefully conducted research will 

take, and has everything to lose by being impatient and demanding "action first 

_and thinking later." 

Cooperation has been sought and is being pledged and activated by the tradi- 

tional media of communication with the public -- press, radio and TV, The first 

chapter of a documentary movie has been completed, and additional chapters are be- 

ing planned. A community action program is aimed at a fresh air information pro- 

gram stretching from Sen Fernando Valley to Orange County, from San Gabriel Valley 

to Palos Verdese 



FOUNDATION NEWSLETTER - PAGE 

The Press Wants To Help 

On February 10, the trustees were host to the publishers and editorial execu- 

tives of the Times, Examiner, Herald & Express, Mirror & Daily News and Citizen-News 

at luncheon at the Biltmore. Dr. Hitchcock explained the problems with which the 

Foundation is confronted in getting its message across to newspaper readers, 

The next day, Dr. Hitchcock, assisted by Dr. W. L. Faith, APF deputy director 

and chief engineer, met the publishers and editors of the Los Angeles Basin's other 

papers, the correspondents for technical journals and radio and TV executives and 

newscasters, at luncheon at the Ambassador. 

Both meetings were greeted enthusiastically by the guests, who during question-- 

andsanswer periods made clear that they are anxious to learn the facts themselves 

and anxious to assist in informing their own audiences, 

Radio And Television On The APF Agenda 

Radio and TV stations, too, are dedicated to the cause of informing the pub- 

lic, and will welcome all aid that the Foundation can give them in gathering the 

facts. 

The Foundation is planning programs and spot announcements for these two media 

of communication to the public. 

(As one example of the splendid cooperation we have been getting, perhaps you 

saw the shows the evening of February 17, on the Foundation-sponsored tests of the 
Houdry exhaust muffler -- KABC, KRCA and KHJ-TV.) 

The Community Action Program 

Community action means taking the Foundation's message ont into the many in- 
dividual cities and unincorporated communities of the sprawling Los Angeles Basin. 

The Foundation, recognizing that one of the best means of accomplishing this 
objective is through a speaker's bureau, is aiming at service clubs, PLA's, women's 
organizations, church groups, chambers of commerce, etco 

Trained speakers dre being obtained from Foundation contributors who have had 

years of experience in conveying their own companies! messages to the public. 

They will be supplied with information kits to aid them in telling the full 

smog story, 

The kits will contain concrete, specific suggestions which can be adopted by 
_ John Q. Public, his wife and his neighbor, in helping to reduce smog while scientists 
continue their research into the causes of air pollution and their hunt for new re- 
medies. The suggestions will include tips on care of the family automobile and 
proper methods of backyard burning -- burning methods to be followed until a county- 
wide system of trash pickup and disposal is installed to end the evil of incinerators 
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The kits also will contain well defined steps which can be taken by industrial 

plants during the same waiting period, while scientists are developing new answers 

to the smog problem. These recommended steps will be in conformity with rules and 

regulations enacted by the Los Angeles County Air Pollution Control Districte 

Short Range vs. Long Range 

Is it possible to have two aims -- one short range, and the other long range -- 
and work on both at the same time? 

The Foundation feels that nothing is impossible in the battle against air 

pollution and smog. First, we intend to establish once and for all in the public 

mind the Foundation's own unique identity, and second to paint the full smog pic- 

ture in such sharp outline and discernable colors that it cannot be mistaken by 

this expanding community.s 

This is the goal of the Foundation's public information programs 

THREE NEW TRUSTEES APPOINTED TO FOUNDATION BOARD 

Three new members have been named to the APF Board of Trustees since the last 

NEWSLETTER, They are: 

J. Le Atwood, president of North American Aviation, Inc.; Garner A. Beckett, 

president of Riverside Cement Co., and D. J. Russell, president of the Southern 
Pacific Company. 

Elections took place at the Board's meeting February 3. 

Atwood joined North American in 193) as chief engineer and has served in various 
executive capacities since that time, being elected president in 198, He lives at 
201 Chadbourne Avenue, Los Angeles. 

Beckett has held executive positions with Riverside Cement Company since 1921 
and was named president in 1936, He lives at 706 N. Elm Drive, Beverly Hills. 

Russell lives in San Francisco. His railroad career began in 1920 when he 
joined Southern Pacific in the engineering department. He has held numerous ex- 
ecutive positions since 193, chiefly in the company's main office at San Francisco 
but inclicing two years as superintendent of the Los Angeles division. He has 
served as president since January 1, 1952. 

Selecticn cf the three new trustees was the first step under the recently 
adopted po r to enlarge the board from 21 members to 35, in order to obtain wider 
representaticn as the Foundation broadens its scope. 

The 11 edditional trustees, to be named in the near future, will include out- 
standing men in the fields of business, industry, science and education from North- 
ern California and other sections of the nation =- in line with the Foundation's 
expanding program of scientific research into the causes of air pollution, 

APF EXECUTIVE COMMITTEE FORMED 

The Board of Trustees at its February 3 meeting approved the formation of a 
9-member Executive Committee to expedite the steadily increasing work load of the 
poarde 
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Trustees named to the committee were: 

Dr. Raymond B. Allen, chancellor, University of California at Los Angeles, 

(Foundation chairman); Dr. Arnold 0. Beckman, president, Beckman Instruments, Ince, 
(vice-chairman); James E, Shelton, president, Security-First National Bank, (treas- 

urer.) 

F, M. Banks, president, Southern California Gas Coe, (public relations com= 

mittee chairman); Dr. Lee A. DuBridge, president, California Institute of Technology, 

(research committee chairman); A. J. Gock, former chairman of the board, Bank of 
America, (finance committee chairman.) 

Asa V. Call, president, Pacific Mutual Life Insurance Co.; Reese H. Taylor, 

president, Union Oil Company of California, and Fred B, Ortman, chairman of the 

board and president, Gladding, McBean & Coo 

Dr. Lauren B. Hitchcock, president and managing director of the Foundation, 

will serve as an ex-officio member, and LeRoy A. Garrett, secretary to the board, 

will serve as committee secretary. 

AMERICAN METEOROLOGICAL SOCIETY HITS BLEWETT THEORY 

The president of the American Meteorological Society last month provided in- 

dependent support of the Air Pollution Foundation's finding that the so-called 

"Blewett theory" is invalid. 

Since the AMS is the national organization of meteorologists of the country, 

the Foundation forwarded to the Los Angeles County Board of Supervisors the full 

statement by the AMS president, A. F. Merewether. 

Merewether's statement reached the Foundation in the form of a carbon copy of 
a letter he had sent from his New York headquarters to the West Coast magazine which 
first publicized the Blewett statement. He sent a copy to Dr. Morris Neiburger, our 

senior meteorologist, with permission for the Foundation to use it as the Foundation 

might see fite 

(Only a few days earlier, the Foundation, in reply to a formal request by the 
Board of Supervisors, had filed its analysis of Stephen E. Blewett's theory. The 
Foundation pointed out that scientific evidence shows that smog is man-made -- not 

a natural phenomenon, as contended by Blewett.) 

Merewether said in his letter: 

"I do not agree with the basic tenets of the Blewett report, that ozone and 
nitrous dioxide brought down from the stratosphere or off the Pacific Ocean are the 
cause of your smog, rather than man-made contaminants produced under an almost ideal 
weather and geographical setup, Air pollution is usually the result of a favorable 
weather condition of little wind and a low inversion, plus the introduction into the 
atmosphere of contaminants, such as industrial pollution, smoke, etc. The inversion 
acts as an impenetrable lid on top. The earth's surface prevents escape from below. 
If to these conditions there is added a barrier on the sides in the form of a range 
of mountains open only to a light wind bringing in moist air over a cool ocean, 
then you have the perfect setup. 
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"Since Los Angeles has all these, plus a highly industrialized population of 

some 5,000,000 people, daily pouring tremendous quantities of contaminants into 

this air trap, it is not at all surprising that conditions are as bad as they are." 

SAN FRANCISCO WARNED OF SMOGGIER DAYS TO COME 

As the San Francisco Bay Area continues to grow, its air pollution can be 
expected to "reach increasing levels of intolerability more and more frequently." 

This warning was sounded by Dr. Lauren B. Hitchcock, February 21, at a State- 
wide Conference on Air Pollution Legislation conducted at San Francisco by the 
California State Chamber of Comnerce. 

"There seems little doubt from all preliminary reports that the Bay Area air 
pollution problem already exists, so far as can be estimated, very much like the 
Los Angeles problem about five years ago," the Foundation chief said. 

Dr. Hitchcock emphasized that the Foundation is prepared to make its own find- 
ings available to all areas of the state which might request help in combating a 
growing smog problem, explaining: 

"The cost of air pollution research is substantial, and duplication should be 
avoided so far as possible in the interest of both money and manpower. 

"The job for which the Air Pollution Foundation was created does not have to 
be done over and over," 

He recommended that the State support air pollution research through existing 
agencies, rather than creating new ones, and that a committee be appointed to 
study and recommend how air pollution fact-finding efforts in the State could best 
be co-ordinated. The conference voted overwhelmingly in support of both proposals. 

REPORT NO, 3 OFF THE PRESS 

The Foundation's scientific Report No. 3, covering the recent conference on 
incineration, rubbish disposal and air pollution, is now off the press, Copies 
have been sent to trustees, contributors and county and municipal officials, 
Additional copies are available at %3 each. 

Chief Administrative Officer Arthur J. \Jill, Los Angeles County, distributed 
copies to members of a countywide conference called to consider ways and means of 
expediting collection and burial of rubbish and exiling of incinerators, 

=; ozs 

Also now available -- result of a second printing required by an unanticipated 
demand == are copies of Report No. 2 on combustion, 

Meanwhile, a second printing will be started within the next few days on 
Report No, 1, covering meteorology of the Basin. This report has been out of 
print since last July. 

a aes 
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HOUDRY CONVERTER BEING TESTED 

Newspapers, radio, TV and automotive and technical magazines have been show= 

ing a marked interest in the road tests arranged by the Foundation for the Houdry 

catalytic converter, 

The muffler, designed by Eugene J. Houdry, who invented the catalytic cracking 

process for gasoline, is believed to be one of the most likely prospects for reduc- 

ing hydrocarbon emissions for auto exhausts. 

The tests were started this month at Southwest Research Institute, San Antonio, 

Texas. 

Two mufflers for white gasoline are being tested on 195) Power-Glide Chev- 

rolets, and four for leaded gasoline are being used on a 195) Ford V-8, a 195) 

DeSoto V-8, a 1953 Buick and a 1953 Cadillac. 

Each of the six Houdry-equipped autos are being subjected to 20,000-mile road 

tests simulating Los Angeles Basin driving conditions, At the end of each 1,000 

miles, checkups are being made to determine whether the catalytic units still are 

functioning properly and what effects are discernable on the auto's engine. 

SOMETIMES IT PAYS TO GET UP IN THs MORNING 

The correspondent is Dr. S. S. Negus, chairman of the department of biochemis- 

try, iedical College of Virginia, and director of public information for the 

American Association for the Advancement of Science. 

His letter to the editor: "Hardly anybody takes time nowadays to commend 

anybody else for anything, This morning I feel like being unusual so want to con- 

gratulate you on the splendid job you are doing in editing the Air Pollution 

Foundation Newsletter, It is exceptionally newsworthy, well written and mimeo- 

graphed neatly. I had to commend somebody this morning and you are the only one I 

could think of - other than my secretary who writes very neat letters," 

Burt Leiper and Don Kirby, co-editors, thank 5. 5. Negus and his secretary 

for their neat commendation. 

CONGRESSIONAL INTEREST IN SMOG GROWING 

Russell S,. McBride, the Foundation's Washington representative, this week sent 

copies of 14 new Congressional bills on air pollution to APF headquarters. Most of 

the new bills deal with providing a shorter amortization period for business firms 

installing control equipment, whereas most earlier bills dealt with proposals for 
federal research, 

ELECTRICAL ENGINEERS GT SMOG LOW-DOWN 

llembers of the American Institute of Electrical Engineers (Basic Sciences 

Division) heard Dr. Hitchcock and Dr, Renzetti discuss "Smog from the Scientific 

Standpoint" at a meeting last Februery 3 at the University of Southern California. 
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Dr, Hitchcock described what the Foundation is measuring in the atmosphere 

and why, and Dr, Renzetti explained how the measurements are made, 

= = 

On January 26, Dr. Hitchcock spoke before the Los Angeles Downtown Kiwanis 

Club. His topic was "Air Pollution -- A Community Problem." Simultaneously, Burt 

Leiper, APF Public Information Officer, was addressing the Los Angeles chapter of 

the Public Relations Society of America on "Building Public Understanding About the 

Smog Problem," 

a Ow 

"Smog -- Whose Problem?" was the title of an address delivered by Dr, Hitch- 

cock, February 9, to the Southern California Council of the State Chamber of Com- 

merce at the Biltmore February 9. 

TECHNICAL PROGRESS REPORT UPCOMING 

Trustees and contributors were treated February 15 to an oral preview of the 

Foundation's forthcoming First Technical Progress Report at the Bank of America 

Building, Seventh and Flower Streets. 

An audience of approximately 100 heard reports by the Foundation's team of 

scientists -- Dr. Lauren B, Hitchcock, Dr. W. L, Faith, Dr. Lewis H, Rogers, Dr. 

Nicholas A, Renzetti and Dr, Morris Neiburger, and saw the first section of the 

Foundation's new documentary sound fili. 

The report, in printed form, will be available within the next few weeks and 

will be mailed to all trustees and contributors. Copies will be sent also to 

scientists, editors and others interested in the smog abatement problem. 

At the February 15 meeting, the Foundation team summarized the various 

sections of the fullreport, illustrating the points with pictures and data on 

slides. 

OTHER COMING EVENTS 

In preparation are two important Foundation documents -- Report No. 4 

(Technical Progress Report) and Report No. 5 (hydrocarbon losses from the Petroleum 

industry in the Los Angeles Basin). 

On Thursday, March 10, Dr, Hitchcock will be the speaker at the annual 

inspection and review of the U. 5. Naval Air Reserve Training Unit at Santa Ana. 

Rear Admiral D. V, Gallery, chief of naval air reserve training, will inspect the 

complement of Commander A, L, MacCubbin, who recently became skipper of the Santa 

Ana lighter-than-airship training unit. 
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R. Stevens 59280 February 23, 1955 2 
ec: H.U. McMahon 

C. Moore Southern California — i 4 

This summary is intended to give a brief picture of the status of our relations 
with the 5. Cal. Air Pollution Foundation. Briefly, the situation is this. 

Last October 4 and 5,1 visited with Dr. Hitchcock and his staff and discussed 
matters as outlined in the enclosed memo written at that time. I particularly 
recommended that experiments be carried out in Los Angeles to determine the 
behavior of black smoke under their prevailing meteorological conditions. Dr. 
Hitcheock was reluctant to carry out these experiments and suggested that be- 
fore doing anything, he would like to have Dr. Neiburger make further calcu- 
lations to examine the idea more closely. Because I realized that Dr. Nei- 
burger has heavy demands on his time, I offered the alternative idea that 
perhaps, if they liked, | cowld have Prof. Houghton of MIT make the calcu- 
lations. This suggestion was in no wise intended to suggest that Dr. Neiburger 
was not thoroughly competent to do the job but it was so interpreted by Dr. 
Hitchcock. I explained that this was certainly not the intent of my remarks. 
After this incident was smoothed over I left with the assurance that Dr. Nei- 
burger would make the calculations and that I would hear from him. 

Since that time I have written several letters urging that the experiment be 
carried out and expressing interest in the status of the calculations. [I 
have received no reply to these letters except a recent note from Dr. Nei- 
burger saying that the calculations haven't been done and that he would like 
to have me visit in April. 

Attached to this memo are copies of our exchange of correspondence with the 
Air Pollution Foundation. I think these letters give a pretty good summary 
of the present situation. It appears to me that thus far the Foundation has 
failed to act on any of my suggestions and that there is little that can be 
accomplished. by further letters to them. I plan to visit them in April as 
Dr. Neiburger suggests. 1 hope that by then he will have made the calcu- 
lations and that we may be able to proceed with some sort of experimental 
program involving black smoke and other ideas that I have proposed to them. 

Bernard Vonnegut 

BY: jri1 
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AIR POLLUTION FOUNDATION 
704 SOUTH SPRING STREET 

LOS ANGELES 14, CALIFORNIA 

Tel.; MAdison 6-9441 ere 

February 17, 1955 

Dr. Bernard Vonnegut 7 d -« is 

Arthur D. Little, Inc. FILE Goce een 

Memorial Drive at Kendall Square 
Cambridge 42, Massachusetts GF. 

Dear Dr. Vonnegut: a-S FeO C2 

You are correct that the arrangements made 

between Dr. Hitchcock and your company were for you 

to serve as consultant to the Air Pollution Founda- 

tion only until the end of last. year. I was not 

aware of this when I wrote you. Dr. Hitchcock has 
agreed to an arrangement whereby you would be re- 

imbursed for your travel expenses and perdiem con- 

sulting fee for two days, to attend our conference 

on aerosols on April 2lst and to spend one day in 

setting up and testing the nucleus counter. Since 

we shall be tied up with the Third National Air 

Pollution Symposium on the days previous to the 
21st, we should prefer that the day you spend 
setting up the nucleus counter be April 22nd. 

Ordinarily the periods of severe smog do 
not start until after the first of July, so that 

getting the nucleus counter in operation by the 

end of April should give at least two months of 
smog free records before the concentration increases 
greatly. 

In discussing these matters with Dr. Hitch- 
cock, he mentioned that hs had expected to receive a 

report on the six months' work which was done under 
the arrangement between you and the Foundation. Would 

it be possible for you to prepare such a report? 

I realize that your being here on April 2ist 
and April 22nd makes for a tight schedule in arriving 

Please let me know whether 
uu think you can make it. 

Yours very truly, 

M. Nefburger 

Senior Meteorologist 

Dedicated to the solution of the smog problem 

t research foundation — Financed by public-spirited citizens — 

FEB 9 19 “i Muck, HITCHCOCK 
President and Managing Director 
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February 1, 1955 

Dr. M. Neiburger, Senior Meteorologist 
Air Pollution Foundation 
704 South Spring Street 
Los Angeles 14, California 

Dear Dr. Neiburger: 59280 

Thank you for your recent letter of January 21 concerning the condensation 
nuclei meter. I will be glad to come to Los Angeles in April as you suggest 
to set up the nuclei meter and to attend the Third National Air Pollution 
Symposium. 

You mention staying after the Symposium for a few days to set up the nuclei 
meter. I wonder if it would be equally satisfactory if I came a few days early 
instead? I plan to give a paper at the"Symposium on Condesation Nuclei" to be 
held in Dublin April 26 and this would give me a little more time to make 
connections. 

T believe that the arrangements that were made between Dr. Hitchcock and our 
company for me to serve as a consultant to the Air Pollution Foundation lasted 
only until the first of this year. I presume that this arrangement can be ex- 
tended to cover my visit in April. You might bring this to Dr. Hitchcock's 
attention. 

IT will be eager to learn the results of your computation on the black smoke. I 
still believe that this may be a useful technique for conducting some contami- 
nants to higher levels and perhaps causing them to rise through the inversim. 
From his letter to Mr. Stevens of our company I gather that Dr. Hitchcock is un- 
der the impression that I have abandoned this idea or feel that it should be 
pursued no further. Such is certainly not the case and I must have expressed 
myself very poorly to have given this idea. 

I feel, and I believe Dr. Langmuir agrees, that it is well worth running some 
experiments to see how the black smoke behaves under the very stable conditions 
in Los Angeles that cause smog. These experiments should not be too difficult 
or expensive and should give us some idea of what might be accomplished. 
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Dr. M. Neiburger ee February 1, 1955 
Air Pollution Foundation 

To return to the nuclei meter, I think it is desirable that we have this 
apparatus in cperation for a while before the smog season begins. [t will 
be of interest to contrast the records in summer and winter. Do you think 
that April will give us enough of the smog free season for contrast? 

Very truly yours, 

ARTHUR D. LITTLE, INC. 

By 

Bernard Vonnegut 

/3t 
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December 8, 1954 

Mr. Robert S. Weatherly 
Assistant Treasurer 
Southern California Air Pollution Foundation 
704 South Spring Street 
Los Angeles 14, California 

Dear Mr. Weatherly: 59280 

In reply to your letter of November 30, the approximate cost of the Condensa~ 
tion Nuclei Counter that we have loaned to the Southern California Air Pollu- 
tion Foundation is $1000, 

Very truly yours, 

ARTHUR D. LITTLE, INC. 

By 

Bernard Vonnegut 

/jr 
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LOS ANGELES 14, CALIFORNIA 

Tel.: MAdison 6-9441 

LAUREN B. HITCHCOCK 
President and Managing Director 

December 3, 1954 

Gentlemen: 

The Southern California Air Pollution Foundation 

presents you with a complimentary copy of its technical 

Report No. 2, "Combustion and Smog,'' by Dr. W. L. Faith, 

Deputy Director and Chief Engineer for the Foundation. 

This report critically examines and summarizes 

the current published data on the relation of combustion proc- 

esses and their effluents to smog. The areas of disagree- 

ment are indicated. 

We believe you will find this report of further in- 

terest because every home, every motor vehicle,. the power 

plants, heating plants, and industrial processors (all of 

these) contribute to the emissions from combustion. 

We are presenting you with this copy because of 

your interest in the air pollution problem. Additional copies 

are available in limited quantity at our cost of $3.00 each. 

Sincerely yours, 

L, DB. KB hawk 
Lauren B. Hitchcock 

LBH:g 

A private, non-profit research foundation — Financed by public-spirited citizens — 
Dedicated to the solution of the smog problem 
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November 26, 1954 
4 

Dr. Lauren B. Hitchcock, President : 
Southern California Air Pollution Foundation i 
704 South Spring Street | 
Los Angeles 14, California 

Dear Dr. Hitchcock: : ~ $9280 

Several days ago, when I returned from a brief vacation, I was pleased 
to receive a copy of Dr. Langmuir's remarks concerning his ideas on — 
smog prevention. I hope that you found his ideas helpful and that he 
will be able to make further contributions when he visits you ie a few 
months. 

Appropos of Dr. taogende ts comments, I feel that I should ities that I 
do not believe that the black smuke technique will be able to wipe out 
inversions. However, I do believe that it may be possible to confine the 
contaminants to a thin layer beneath the inversion base and Remap: even 
carry them through it. : ; 

I continue to be very ‘met interested in the ‘possible effects of the smog 
on the solar heating in the Los Angeles basin. We have available here 
climatological data containing solar radiation measurements made by the 
U.S. Weather Bureau and we have prepared the enclosed graph showing the 
relation between the monthly average of the daily solar radiation at 
station Riverside and Los Angeles WBAS. It appears possible that the 
shaded area, during the summer months, indicating a deficit in solar radi- 
ation at Los Angeles, may be the result of smog. Perhaps you now have 
more detailed information on the relation of smog to solar heating. 

We have finally been able to put our condensation nuclei meter back in 
working condition and have shipped it to you. I believe that it is proba~ 
bly best to wait until my next visit before attempting to put it into 
operation. However, my first report on this apparatus in the "First 
National Air Pollution Symposium" contains enough dasformation so that if 
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Dr. Lauren B. Hitchcock =2= ——__ Novamber-26, 1954 
Southern California Air Pollution Foundation 

any of your staff want to try it, they should be able to get it going. I 
hope that this instrument may prove useful in monitoring the concentra~ 
tion of condensation nuclei, which is certainly an important variable in 
atmospheric pollution. 

If you would like to have me come to Los Angeles to put the nuclei meter 
in operation as soon as it arrives, I will be glad to make the trip. How- 
ever, I feel that it might be well to postpone my next visit until Drs. 
Neiburger and Renzetti have completed their caiculations on the black 
smoke idea. 

Very truly yours, 

ARTHUR D. LITTLE, INC, 

By 

Bernard Vonnegut 

/3r 
Enclosure 
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FOUNDATION CHIEF 
URGES FUNDS FOR 
‘TOLERABLE ATR# DG csiigerra 

Hitchcock Says Temporizing, | . 
Shortcuts Spell Failure; | ; 

Asks All-Out, United Front — = ited ree 

In First Annual Report j ee a Bye ened 

"Free as air" may be a household phrase, but it is out of date, Dry “Lauren ——--— 

B, Hitchcock said today as he made his first annual Progress Report as President 

and Managing Director of the Southern California Air Pollution Foundation, 

"The air is no longer free in the Los Angeles Basin, The supply is limited," 

he told contributors, founders, and trustees for the Foundation who attended the 

Foundation's first birthday luncheon at the Ambassador Hotel, 

"How much is tolerable air worth to people in the Basin?" he asked, 

Proposing a research program for 1955 which would cost an estimated $1,800,000, 

the Foundation leader cautioned that the eventual cost may be comparable to other 

indispensable services, such as potable water, the sewage system, the harbor, and 

the freeways, 

He placed the responsibility for tolerable air at the doors of industry and 

the public itself, The auto industry and the oil industry, who contribute to the 

Foundation, were reminded of their continuing responsibility, But the contribution 

to smog and air pollution of industry, substantial as it is, is about one-half of 

that from the public itself = from its automobiles and incinerators, he said, 

"We in the Foundation are here}! he said, "because we believe this job can 

be done, But a five-man scientific team can't do it alone, The Air Pollution 

Control District can't do it alone, Government can't do it alone, Citizens! 

committees can't do it alone, The problem is still with you because you tempor- 

| ized, because you hoped for shortcuts - and all this spells failure, 



HITCHCOCK REPORT IT 

Hitcheock said the Foundation is tackling in a pioneering phase one of the 

biggest social problems man has yet encountered, He said the problem can be licked 

and a solution is possible, but not on a part-time basis, 

Dr. Hitchcock said: "It became obvious to us some months ago that one of the 

most controversial and possibly significant sources of pollution in this Basin was 

the emission of hydrocarbons from our refineries, We made up our minds that an 

absolutely independent audit should be made, A nation-wide search by the Foundation 

resulted in the choice of the Southwest Research Institute of San Antonio, Texas, 

as a competent and impartial auditor, Under the direction of Dr. Judson Swearingen, 

a recognized authority who has never been in the employ of any petroleum company, 

a personal and physical check of all hydrocarbon losses was made in all of the 

major refineries in this Basin and in typical small independent refineries. 

"Hundreds of samples were collected by the Institute and analyzed under their 

supervision, Capacities of storage tanks and characteristics of other equipment 

were determined independently by them. We believe our survey has been more thorough 

than those made by the petroleum refineries themselves." 

The total hydrocarbon emission to the atmosphere as determined by the Institute 

was 251 tons a day as compared to the 22) tons-pereday loss reported by the Western 

Oil and Gas Association to the Stanford Research Institute, The difference between 

the losses of 251 and 22h tons is believed to be within the error to be expected 

from this type of estimate, Olefins, a more reactive form of hydrocarbons, ine 

cluded in these totals » were reported at 16, tons, compared with 12,2 tons re- 

ported by the Association, 

The audit covered nine major and eleven independent companies in Los Angeles 

County. It included personal inspection of oil fields producing 52 peresas of the 

County's output, refineries possessing 95 percent of the County's refining capacity 

and all bulk and marine terminals, 



HETCHCOCK REPORT III 

The Institute examined plant records, interviewed technical personnel, 

inspected facilities and collected and analyzed samples. 

The Foundation President said further that it is beginning to appear that the 

contribution of pollution from industry, substantial as it is, is about half the 

contribution of the public itself through its automobiles and incinerators. 

Basing his figures on the consumption of gasoline in the Los Angeles Basin, 

he said: "It is a matter of simple arithmetic to calculate that unburned gasoline 

from the exhaust pipe contributes about 1,000 tons per day of hydrocarbons, plus 

about 300 tons of organic acids and aldehydes, oxides of nitrogen and sulfur. 

"This is not a matter of opinion," he added. "Tne automotive industry recog 

nizes the automobile as the largest single source of hydrocarbons in our atmosphere, 

Competent scientific evidence is mounting to show that auto exhaust gases in the 

concentrations found in our atmosphere are capable of forming ozone and may be con= 

sidered as a definite source of smog," 

Hitchcock said further confirmation is needed in order to reach substantial 

agreement by all concerned on the cause-and-effect relationship between these 

various exhaust pollutants and the formation of smog, He said this research is an 

important part of the Foundation's 1955 programe 

The Foundation President announced a contract with Battelle Memorial Institute 

in Columbus, Ohio, to study the composition of emissions from backyard incinerators. 

The purpose is to discover what and how much is emitted by different types of oper= 

ation, Present findings do not agree, A Foundation conference on incineration, 

rubbish disposal and air pollution will be attended by national experts in Pasa- 

dena on December 2 and 3, 

Dr. Fred D. Fagg, Jre, Chairman of the Foundation's Board of Trustees and 

President of the University of Southern California, reviewed the history of the 

Foundation since 1)0 citizens gathered at the same hotel one year ago. 



HITCHCOCK REPORT IV 

It was on November 23, 1953, that the Board held its first meeting following its 

incorporation as an independent, non-profit scientific organization, 

Hitchcock presented a program for the coming twelve-month period which amounts 

to $1,600,000 for research and totals $1,800,000 including operating expenses, 

He said it is obvious that a program of such size would be possible only if 

supported largely by the County and the State. The Foundation, he explained, will 

seek $750,000 from its own supporters, 

"We assume," he added, ttthat the County of Los Angeles, the State of California, 

with the Foundation, will find ways and means of carrying out this very necessary 

program," 

He said that it is going to take the concentrated effort of industry, govern- 

ment and private agencies on a scale more comparable to wartime effort than typical 

peacetime civic welfare movements to develop practical, workable remedies. The 

Foundation, he said, is in an excellent position to catalyze this effort, contri- 

puting only so much of its own research as would stimulate and guide those who 

have the basic responsibility and the large resources, 

"Look ahead two years -= four years -=- or even six years," he cautioned. 

Using the Foundation's ei statistical estimates, Hitchcock predicted a Basin pop= 

ulation in 1960 of 6,200,000 persons, nearly 3,000,000 motor vehicles burning 

18,000 tons of gasoline a day, 1,860,000 incinerators burning 6,200 tons of rub- 

bish per day. 

“Why go on?" the speaker asked, "How much worse does it have to get? How 

intolerable does our atmosphere have to get before enough people say 'this is the 

limit; I've had enovgh?' Is this community going to wait until that time comes 

(if it has not come already) to stop wrangling and criticizing each other, and 

unite behind a well-organized, large-scale attack on this problem?" 



HITCHCOCK REPORT V 

Turning to the Foundation's new and continuing program, Hitchcock said it is 

a minimum research plan, that anything less is temporizing a "community necessity 

above politics or any private interest," 

If we start an all-out effort now, he continued, we may hope to have tolerable 

air in five years and relief perhaps sooner, 

Hitchcock reported that his scientific task force was complete on May 1, In 

the past six months, more than thirty projects have been activated, These will 

have cost the Foundation about a half million dollars by the end of December, The 

most important of these is the Aerometric Survey, the objective of which is to 

sample the atmosphere at strategic points in the Basin and measure the formation, 

composition and movement of smog. He said many improvements have been made in the 

tools and methods and recommends a Summer and Fall survey for 1955, at a cost of 

% 566,550. 

He said that altogether, more than 100,000 measurements will have been made 

in this study by December 1, Hitchcock then demonstrated with charts a part of 

the findings of the Aerometric survey, He selected two of the smoggiest days of the 

Summer and Fall, September 2, and October 14, as compared with a pleasant day, 

iz October 25, This, he said, is only "two one-hundredths of one percent of the data 

to be included in the entire study." 

Two stations chosen for comparison were downtown and Pasadena, The inversion 

height on the two smoggy days was about 500 feet; on October 25, it was 6,500 

feet, or thirteen times as much volume in which the air pollution could disperse, 

He demonstrated that the manifestations of smog are very different in dif- 

ferent parts of the Los Angeles Basin, Plant damage downtown, for instance, may 

be slight while at other stations it is severe on the same day, Oxidant values 

are often the same at such times, Eye irritation reports in Pasadena, even on the 

day of little or no smog, were heavier than those downtown, Plant damage on 

September 2) was nearly twice that on October 14 (Black Thursday) in the downtown 

| See ge Sg Oe ees Se a TC ee ae ee ee ee ee 



HITCHCOCK REPORT VI 

Hydrocarbons have varied from close to zero up to 1,6 parts per million 

downtown and up to four-tenths part per million in Pasadena. 

Aldehydes (oxidation product of hydrocarbon) as well as nitrogen dioxide, 

products of most combustion, have reached concentrations of seven-tenths part 

per million downtown, 
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BURT LEIPER MA = 6=9))1 CHECK FOR UPDATING ON LOS 
ANGELES SUPERVISORS! MEKTING 
ABOVE DATE 

FOUNDATION SMOG 
PROGRAM INCLUDES 
STOP-GAP MEASURES 

The Southern California Air Pollution Foundation, in response to 

a request from Herbert C. Legg, Chairman Pro Tem of the County Board of 

Supervisors, has submitted a strongly reinforced and expanded research pro~ 

gram aimed at combatting smog both on an emergency and long-range basis in 

19556 

The program, submitted to the Board today (Tuesday, Nov. 16, 195k) 

combines highly practical research with basic research, It proposes a combi~ 

nation of manpower i i fe) e County of Los Angeles, the 

——— 
Southern California Air Pollution Foundation, the State of California, and the 
i eS

 

United States Government. 

Unprecedented in scope and in its over-all approach, it would cost 

an estimated $2,21),],00, 

"We are well aware that the total estimated cost is a large figure 

in comparison to what has been spent before," said Dr. Hitchcock, "but the 

state of our knowledge has reached the point where we can realistically assess 

the magnitude of our problem." 

The proposed program offers the study and development of stop-gap, 

emergency action during the coming year. It includes the continuing search 

for better scientific tools, clearer identification of the contributors and 

contaminants identified with smog in the Los Angeles Basin, 

It extends important research vigorously into significant fields 

which are either suspect or hopefully remedial. 

It includes a study of the economics and feasibility of using non- 

leaded (white) gasoline in a catalytic converter for the auto exhaust, 



SMOG PROGRAM II 

It considers the more difficult task of developing a converter for use with 

leaded (presently-used) gasoline, It would explore the possibility of a 

blend of synthetic alcohol and gasoline as automotive fuel, 

The feasible use of liquefied petroleum gas,or LPG, as an alternate 

fuel is proposed in one project, Limiting the use of motor vehicles somewhat 

as in World War Two, would not be overlooked, nor would the control of so-called 

"smokers," that is, autos which are emitting obvious fumes. 

These are samples of the stop-gap program, a program which Hitchcock 

explained is the result of the evaluation by the five-man scientific team in 

the fields of engineering, chemistry, physics and meteorology; the result of a 

nation-wide acquaintance with other scientists in their respective fields; 

the ability of the Foundation to hire and consult with the country's leading 

authorities; the benefit of having the counsel of local scientists and the 

Los Angeles County Air Pollution Control District. 

Dr. Hitchcock further explains that the public "should be told 

frankly and honestly that we have no reason to expect any significant relief 

for at least five years unless, unless we get united public support behind 

remedies which are suggested," 

He emphasized that stop-gap procedures should be given close 

scientific examination because of the increasing probability that more de- 

sirable ultimate solutions may take several years. 

The suggested support for the program is defined broadly as follows: 

Southern California Air Pollution Foundation $ 702,350 

Los Angeles County 986,550 

State of California 435,500 

Federal Government 90,000 
$2,211,100 



SMOG PROGRAM III 

The program is endorsed by the research committee of the Foundation, 

including Dr. Lee A. DuBridge, President of the California Institute of 

Technology, Chairman; Dr. Raymond B, Allen, Chancellor, University of 

California at Los Angeles; Mr, F. M. Banks, President, Southern California 

Gas Company, and Dr. Arnold 0. Beckman, President, Beckman Instruments, Ince 

In a letter to Supervisor Legg, Dr. Hitchcock said: "We believe 

all the listed projects are important and would not wish the order of listing 

to be given particular significance, We have placed cértain speed-up programs 

first because they may offer earliest possible hope of relief on important 

pollution sources, Certain projects are suggested as appropriate for support 

by the County, State, or Federal Government, Support will be welcomed from 

any and all sources. We have submitted this program in direct response to 

your request, without consideration for the moment as to where the work will 

be done, It is obvious that a program of this size will be possible only if 

supported largely by County and State. The Foundation will continue to do all 

it possibly can with funds it can derive from private sources," 

(Note: See Research Background Information Attached) 



SOUTHERN anaes HOLD FoR ve Ms DATE EXPECTED TUESDAY 

POLLUTION FOUNDATION Nov. 16, 195) = CHECK FOR UPDATING ON LOS 
ANGELES SUPERVISORS! MEETING ABOVE DATE 

BACKGROUND FOR TWELVE-MONTH RESEARCH PROGRAM 

While this is the biggest research program ever drawn up by anyone 

for the Los Angeles air pollution problem, it does not seek "bigness" for the 

sake of the word, On the basis of presently known facts and their relation- 

ship to the unknown, it could be three times as big, The expenditure of 

two and one-fourth million dollars represents less than one cent a week for 

every person in the Los Angeles Basin, The population of the Basin is more 

than 5,000,000 persons, 

Every project is the result of careful study by our five specialists 

in chemistry, physics, engineering and meteorology, All available information 

has been assembled and evaluated. Never before has a team made such a con- 

centrated and complete study with the sole purpose of developing at this stage 

a research program on smog and air pollution, This is the program with Foun- 

dation comments: (Note emphasis on words "feasibility" and "economic") 

I, Feasibility & Economic Studies of 'Stop-Gap' Procedures 

a. Development of Catalytic Converter for Auto Exhaust 
1. Non-leaded (White) Gasoline 
2, Leaded Gasoline $200,000 

COMMENT: The much talked-about catalytic converter is successful 

on lift trucks in a warehouse, where carbon monoxide must be prevented, Now 

we must consider whether this can be adapted to an auto running on white gas- 

oline; whether enough white gas can be provided without resorting to the extra 

boost by tetraethyl lead, We also recommend investigation of the development 

of a catalytic converter to work on our present leaded gasoline, The difficul- 

ties here are more complex, The stop-gap procedure is not as quick as for 
white gas. 

be. Development of Alternate Fuels 
1. Alcohol Blends $100 ,000 

COMMENT: We suggest looking into the development of alternate fuels, 
A blend of synthetic alcohol with gasoline, for instance, Alcohol is made by 
a number of refineries, If necessary, most could install synthetic alcohol 
equipment which synthesizes alcohol from hydrocarbons. It has been claimed 
that fifteen percent of alcohol in gasoline improves combustion. Our first job 
would be to test this claim, or find out if other blends make a significant 
difference, 

2. LG $100,000 

COMMENT: Liquefied petroleum gas or its equivalent was recommended 
in the Beckman report for trucks and buses. Evidence so far indicates LPG 
has a very clean exhaust. To use it on autos we would replace our carburetors 
with a simple injection system, with a high pressure storage tank and a high 
pressure fuel line to the engine. There is some apprehension about the dangers 
of autos carrying high-pressure cylinders, LPG is an established industry for 
home use, We propose investigation of the feasibility and economics of install- 
ing such a tank in the auto, surrounding it and protecting it as necessary. 



Ce Limiting Use of Motor Vehicles 3.0) 000 

de Control of Excessive Fumes from 'Smokers! $10,000 

RESEARCH PROGRAM IT 

COMMENT: These are more questions of sociology and government rather 

than research. During World War Two many drivers were limited to about two 

gallons of gasoline per week, We suffer from congested highways and a polluted 

atmosphere due to stagnant auto exhaust. We average less than 1,1 passengers 

per car, Cars are constantly boosting their horsepower. With one passenger 

per car, this is a waste of fuel and materials. As a stop-gap procedure, con= 

trolled or limited driving could reduce the number of cars on the highway about 

seventy-five percent, ‘This is the world's richest car market with the highest 

per capita consumption of gasoline. A seventy-five percent reduction in auto 

travel might further stimulate industrial effort to eliminate pollution, Perhaps 

it would cut the three-to-five year estimate for improvement of the smog situations 

Ten thousand dollars may not be necessary for specific recommendations 

to stop the driving of automobiles which give off excessive fumes. The rule 

for proper maintenance could apply to trucks and buses t00. 

This entire first program for stop-gap measures recognizes the public 

need for emergency action. It is particularly appropriate for direct support by 

the County, The total cost: {l20,000. 

II, Development of Uxhaust Control Methods 

ae Oxidation of Auto Exhaust $75,000 

COMMENT: This entire second program is directed largely at auto 

exhaust control methods, but of a longer range and with more thorough developments 

Under the oxidation program we would study the various catalysts to determine 

which is most efficient, test various designs and shapes to determine what 

temperatures are reached under prolonged opcration, what metals can be usede 

All these basic things are still completely unknow,. 

b, Evaluation of Proposed Devices $75,000 

COMENT. A number of devices have been proposed by Houdry, Clayton 

and others. Even though designed and built without the penefit of fundamental 

data, it is possible some of these devices could help. A setup is needed to 

thoroughly test them under all road and traffic conditions. 

c. Methods of Testing and Inspection $50, 000 

COMMENT: The converter would be of no use without methods of in- 

spection. This might be a simple instrument available at all filling stations 

that would test the exhaust gases, just as you test your battery or tires. 

But this must be developed, or in no time at all nobody would know whether 

they were working or note 

de Coordination with auto industry $25, 000 

COMMENT: A much closer coordination is necessary with the auto 

industry people. This would cover travel, conferences and related c ostse 
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III, Control of Hydrocarbon Losses During Distribution 

a. Filling Large Tanks $ 25,000 

COMMENT: It may take a lot less than (325,000 to follow up and 
complete this control device which the newspapers report some of the local 
refineries are already doing. We don't know how well these devices to 
prevent fuel losses during the filling of large tanks will work, Nor do we 
know how soon they will be installed on all tank-filling operations 

be Filling Vehicle Tanks $ 25,000 

COMMENT: We have no evidence that such a device has been developed 
as yete Most of the gasoline distrubuted in the County of Los Angeles is 
actually handled by some 8,000 independent dealers and not by the refineries 
at all. Continued control of hydrocarbon losses during marketing and dis= 
tribution involves working closely with the petroleum industry and others. 
So we come to the last part of Program 3, 

ce. Coordination with Petroleum Industry and Dealers 

$ 5,000 

IV. Determination of Smog-forming Potential of Various Pollution Sources 

Large test chamber experiments working with actual pollutants, 
instead of synthetic mixtures; studying Los Angeles smog under controllable 
conditions. 

Total $250,000 

COMMENT: We would prefer to experiment with the entire Los Angeles 
Basin. This is impossible as we cannot control the weather. In Operation Pilot 
Plant we could control the temperature, wind, humidity, concentration of pollu- 
tants, the amount of light, etc. In a large chamber of special construction, 
perhaps as big as an airplane hanger, we could supply straight auto exhaust at 
one time, backyard incinerator smoke at another, hydrocarbons at another, then 
mixtures of two or more of these pollutants. We could find accurate answers to 
such questions as: "Does auto exhaust actually form smog?" or "What wuld be 
the effect of closing down the refineries, stopping all incinerators or keeping 
all cars off the roads?" Two years with this operation, whatever the cost, would 
be time and money saved in trying futile experiments on the whole Basin itself. 
Operation Pilot Plant is a natural for the University of California, with the 
main installation probably built at Riverside, with the help of experts from 
faculties at other campuses and perhaps some of the work carried on at other 
University of California campuses. Because its operation would increase undere= 
standing of air pollution problems in the San Francisco Bay Area, in San Diego 
and other cities, it is a good State project. 



RESEARCH PROGRAM IV 

Ve Economic and Fact-i'inding Study of Public Transportation as One 

Possible Form of Relief (in cooperation with existing agencies and 

specialists 

Total $10,000 

COMMENT: We probably need a great deal of information on various 

public transportation systems, their pros and cons, Here, we recommend only 

research with existing authorities and transportation experts to assess the 

advantage each method would offer to reduce air pollution. We have in mind 

cooperative studies with existing authorities such as the Los Angeles Transit 

Lines, Metropolitan Coach Lines, the Regional Planning Board and other such 

groups. It is obvious that trackless trolleys would provide rapid transit 

with no contribution to air pollution. What are the pros and cons of using 

them here? What improvement might come from using buses, even of the diesel 

or LPG types, or some type of petroleum fuel operation? It would mean fewer 

automobiles, providing the bus system is fast enough and good enough at a price 

the public can afford. We have the lowest per capita public transportation in 

the nation, less than the so-called motor capital of Detroit. 

VI. Establish md Operate First-Class Public Information Bureau (Using 

all Media 
Cost not estimated 

COMMENT: Those close to the air pollution problem agree that a first- 

class public information service should be organized and started by the best 

talent available in the country. It is not surprising if the citizens of Los 

Angeles County have a confused picture of the simog problem. While there is much 

we don't know about smog, there are some definite facts which have not been made 

clear to the public. We should inform than fully as to all that is really know 

and what we are trying to find out. The only way to do this is to use all media 

on a continuous basis. Random or spotty articles in the paper, a few minutes here 

and there on radio or television do not inform the public. Distortions become 

nation and world-wide. Photographs of a luncheon club wearing gas masks distort 

the situation, are bad publicity. Well-~intentioned people, on the other hand, 

lead the public to expect relief next month or just around the corner. The 

public information and education service should be rendered by a completely 

objective impartial body, above political or selfish interest. Perhaps the 

Foundation or the Los Angeles Chamber of Commerce could do it, separately or in 

cooperation. Such an operation might be financed by the County. 

VII. Research on Combustion Products 

a. Composition of Auto Exhaust $37,850 

be Composition of Incinerator Gases $25,000 

Total $62, 850 

COMMENT: Neither of these fumes have been properly and sufficiently 

tested yet by anyone, although we have some information on auto exhaust composi= 

tione 
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The Foundation placed a project months ago at Midwest Research 

Institute in Kansas City on auto exhaust composition. ‘his probably will take 

at least another year to complete, We have just placed a study on incinerator 

gases with the Battelle Institute in Columbus. We are underwriting these 

studies ourselves and will report to the public as soon as possible. 

VIII, Feasibility and Economic Studies on Disposal_of Refuse Without 

Burnin; 

Total $ 25,000 

COMMENT: We have called a conference of national experts on December 

2 and 3 which will do much to bring out the pros and cons of rubbish disposal 

by various means. As a result, we may recommend disposal of refuse by other 

means than burning in incinerators. Most ideal solution probably wuld be to 

haul the refuse away for use as landfill. It has been said there are enough 

badlands, ravines and marginal lands within economic radius of the metropolitan 

district to take care of burial of refuse for wany years. Meantime, it could 

be possible to design, build and put into service some really efficient municipal 

incinerators, in order to have them available before the rubbish cemeteries are 

filled. 

IX. Measurement _of Pollutants, Reaction Products, and Other Factors in 

Our Environment Which, Separately or in Combination May Be Responsible 

for Smog 

a, Air Tracer Survey $ 30,000 
be Visibility 2 3000 

ce Interpretation of 195) Aerometric Survey 25,000 

d. Aerometric Survey, Winter-Spring, 1954-55 25000 
e. Aerometric Survey, Summer-Fall, 1955 566,550 
f. Area Distribution of Sources of Air ; 

Pollutants 50,000 

Total $698,550 

COMMENT: Part of this program is already intensively underway. 
Further air tracer and visibility studies are needed, When we interpret and 

evaluate the results of the 195 survey, we will be in position to conduct a 
still more effective survey next year, including an area distribution of sources 

of air pollutants, in which we would determine the quantities and sources more 

accurately, We must study our environment so we know what we are dealing with. 
We cannot control something unless we know what it is. Our atmosphere probably 

contains hundreds of pollutants and we know a little about a few of them. 

We are recommending that the Aerometric Survey continue to be supported 

by the County. The Foundation will undertake the other five items. 
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X. Methods of Measurement 

a, Mass Spectrometer Studies $ 50,000 * 

be Development of an Automatic No 2 Instrument 2,500 

ce Development of Infrared Techniques 10,000 * 

d, Application of Non=Dispersive Infrared 

Analyzer for Carbon Monoxide 5,000 

e. Feasibility Study for Automatic Continuous 

Measvrement of Olefins, Acids and 
Aldehyies 2,000 

f. Use of Microwave Spectra for Identification 

of Smog Constituents 33,000 * 

ge Continvous iicasurements of Atmospheric Ozone 

by Spectrographic Method 20,000 * 

h. Paramagnetic Resonance Studies 27,500 * 

i. Nuclear Magnetic Resonance 000 * 

Total $ 195,000 

* Could well be supported by the State. 

COMMENT: So far, in all air pollution work we have been working 

with tools comparable to the axe and the siedge hemmer of pioneer days, We 

have selected carefully a list of the greatest’ needs for scicntific tools, both 

for methods of measurement and instruments, They compare to the develorment of 

saws, planes, drills, levels and all the modern tools with which ne b der would 

attempt anything in this modern world. We are trying to build sonetiitey very 

important, at the same time seriously handicapped for tools, All scientists in 

the nation concerned with air poliution recognize this vital need. Much of this 

work could be done in the laboratories of the University of California and 

neighboring universities. 

XI, Fundamental Research in Physics, Meteorology and Chemistry 

a. Inversion Modification Studies $ 5,000 

be Development of Machine Methods for Computing 

Wind Trajectories 25,000 F 

ce Smog-forming Reactions 126,000 
d. Review of Literature on Photochemical Reac= 

tions in Polluted Atmospheres 7,000 

e. Photochemical Studies 30,000 

f, Nature of Reactants with Neutral Buffered 

Potassium Iodide and Phenolphthalin 10,000 

ge Study of Carbon Isotopes 
In Le A. Atmosphere 5,000 
In General 10,000 F 

he Measurement Composition and Mechanism of 

Formation of Aerosols 30,000 F 

i Absorption Spectra of Gaseous Atmospheric 
Pollutants 25,000 F 

Total $273,000 

Total F $ 90,000 
(Federal support) 
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COMMENT: Just as in measurements and instrumentation, we need more 

basic scientific knowledge bearing directly on air pollution. If we had the 

answers which these projects seek now, we would be in a very much better 

position to diagnose and prescribe, The total of $273,000 among nine specific 

projects is the result of competent scientific judgement, on our own team and 

from the counsel of those we have enlisted in our causes 
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April 20, 1960 

Mr. J. Robert Bounds 

Research Laboratories for the Engineering Sciences 
Thornton Hall 

University of Virginia 
Charlottesville, Virginia 

Dear Mr. Bounds: C-59667 

Thank you for your letter inquiring about the electrical characteristics 
of smog. I am sorry to say I am unable to furnish you with the information 
that you are interested in concerning the electric field etc. during smog 

conditions, 

Some years ago I suggested to the Air Pollution Foundation the desirability 
of measuring these variables in California. However, I gather from your 
letter that they have not done this. The experience of ours and others 
‘indicates that in smog from industrial pollution the electrical conductivity 

CAMBRID 

can be reduced by as much as a factor of 10. I would, therefore, not be 
surprised to find that the electric field was many times higher than usual 
during smog conditions. I think it is even possible that the field may 
get high enough to cause point discharge from vegetation and structures 
on the surface. 

I have had little experience in making measurements during dust storms, 
but I believe my recollection is correct that Workman and his associates 
at the New Mexico Institute of Mining & Technology in Socorro have observed 
rather high reversed fields during dust storms. 

Sincerely, 

Bernard Vonnegut 

BV/bd 
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October 29, 1954 

Dr. Irving Langmuir 
1176 Stratfield Road 
Schenectady, New York 

Dear Dr. Langmuir: 59280 

I thought that you might be interested in the enclosed letter I am sending 
to Dr. Hitchcock concerning our conversations yesterday, I can't pretend 
to have come close to covering everything and you will undoubtedly want to 
amplify some of my remarks in your letter to Dr. Hitchcock, It ie quite 
possible that I have forgotten to mention important matters or have failed 
to give an accurate picture of your feelings on various ideas. If I have 
you can correct any shortcomings in your letter. 

Tt was a pleasure to see you and Mrs. Langmuir again and to have the many 
different discussions with you. I hope to be able to see you again in Los 
Angeles. 

Very truly yours, 

ARTHUR D. LITTLE, INC. 

By 

Bernard Vonnegut 
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October 28, 1954 

Dr. Lauren B. Hitchcock, President 
Southern California Air Pollution Foundation 
704 South Spring Street 
Los Angeles 14, California 

Dear Dr. Hitchcock: 59280 

Yesterday I spent a very interesting and stimulating day in Schenectady talk 
ing with Dr. Langmuir about various aspects of the smog problem. I find it a 
formidable, if not impossible job to summarize all of our conversation for 
you; however, I will try to outline the broad features of our discussion. I 
believe that Dr. Langmuir plans to write to you very soon outlining his ideas 
and he will undoubtedly give you a far clearer picture of his thinking than 
I am able to do. 

I showed Langmuir the time lapse movie that Maynard took of the behavior of the 
black smoke in Texas and he seemed quite impressed. I outlined for him my cal- 
culations and estimates concerning the possible behavior of black smoke released 
in the Los Angeles basin and the various possible benefits that might result. 
I pointed out that by the use of the black smoke it might be possible to cause 
pollutants to rise to the inversion base and form a layer there rather than 
mixing uniformly beneath the inversion as is apparently the case at present. I 
also explained my idea that it appeared possible that enough heat could be ab- 
sorbed to carry the emoke and pollutants through the inversion. 

I gathered that Langmuir thought the ideas were interesting and that they ap- 
peared to have sufficient promise gg that they should be pursued further. He 
seemed to feel much the same as Ido. It is very difficult at present to know 
how valuable the technique would be in smog control but I don't think it should 
be dismissed without further investigation, 

We discussed various effects that the light absorbing smoke might produce aside 
from the heating that has so far been my primary consideration. One possibility 
is that the black smoke may be useful in absorbing the shorter wave length radi- 
ation that is responsible for the smog producing gietochemical reactions. The 
data I have recently obtained from Godfrey L. Cabot shows that the absorption 
coefficient of carbon black is greatest in the short wave length region so 
that carbon smoke should be quite effective in this region. 
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Dr. Lauren B. Hitchcock 2 October 28, 1954 
Southern California Air Pollution Foundation 

Langmuir brought out an interesting feature of the behavior of black smoke 
that had not occurred to me. In his work on screening smokes he found that 
the visibility looking down through a layer of light smoke was very appreciably 
increased by the addition of black smoke. The black smoke increases visibility 
by reducing the amount of light reflected by the white smoke and thereby in- 
poses the optical contrast. lLangmuir's observations suggest that even if black 
smoke did nothing else it might improve visibility in the smog. 

We discussed the possibility that carbon smoke particles might be effective 
catalysts for the decomposition of various chemicals that play a part in the 
formation of smog. Langmuir felt that the soot might have a eatalytic action 
of this cort but he pointed ovt that there was a possibility that somehow the 
carbon black instead of inhibiting the smog producing reactions might increase 
them. This possibility should certainly be investigated. I am optimistic enough 
to believe that there is small likelihood that the carbon will accelerate smog 
formation because if it did such effects should have been observed long ago in 
our soot filled eastern cities. 

Langmuir suggested the idea that it might be possible to reduce smog formation 
by releasing a white smoke similar to the screening smoke he and Schaefer de- 
veloped during the last war. By using a somewhat smaller particle size than he 
used for screening purposes it might be possible to reflect enough of the short 
wave radiation to reduce the light causing the photochemical reactions. 

We were both interested to ‘mow whether the smog that forme in sunlight absorbs 
or reflects an appreciable fraction of the smog producing radiation. We won- 
dered if perhaps because of light absorption the primary smog photochemical 
reactions might be confined to the top layer of the atmosphere beneath the ine 
version. The measurements of the intensity of solar radiation that Dr.Renzetti 
told me you were going to have made should shed light on this matter. 

Thus far most of my own thinking has been directed primarily toward the prob- 
lem of influencing the thermal stability of the atmosphere, My talks with 
Langmuir, especially about the possible catalytic effects that might be produced 
by aerosols, clearly indicate the desirability of expanding the scope of my 
thinking. He felt and I agree that on my next visit, if it can be arranged, I 
should have some talks with Dr. Hagen-Smit.. Langmuir visited him some time ago 
and was very impressed with his work. If you agree that it is desirable I 
would like to see Hagen-Smit and discuss the possible role that carbon black 
and other aerosols might play in catalysing or inhibiting smog formation. 

I talked with Langmuir about a recent thought I had, that if hydrogen peroxide 
plays an important part in smog formation, it might be possible to use a fine 
aerosol containing the powerful enzyme catalase to decompose it. Langmuir sug- 
gested that I talk with Hagen-Smit about this and similar ideas. 

I mentioned to Langmuir that I wae planning to get our recording condensation 
nuclei meter into operation and take it to Los Angeles to make measurements, 
He seemed to think this was a very good idea. I hope that this instrument 
will be ready to ship in a week or less. 
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Dr. Lauren B. Hitchcock ~in : October 23, 1954 
Southern California Air Pollution Foundation 

This letter I hope will give you some indication of the gist of my talk with 
Langmuir. le was interested in all information that I could give him on smog 
and I left with him my copy of Dr. Neiburger's report on the meteorology of 
the basin and the 1454 report of SRI on smog. (Incidentally, I would greatiy 
appreciate it if you would please send me another copy of each of these re~ 
ports as they are very useful references.) I expect that shortly you will be 
hearing from Langmuir about some of the things I have mentioned as well as 
other thoughts on smog control. 

To return to the black smoke idea, I believe that the only way we will be able 
to learn what can be accomplished by its use is to make experiments with it 
in the Los Angeles region wherv suitable inversions exist. ‘he problems in- 
volved in making these experiments are, I presume,political as well as tech- 
nical. 

if Drs. Neiburger and Rengzetti feel that such experiments are warranted, do 
you think that we might get some large refinery to produce the black smoke or 
do you feel that we should be thinking of methods for producing the smoke 
ourselves? 

Very truly yours, 

ARTHUR D. LITTLE, INC. 

By 

Bernard Vonnegut 

P.S, Enclosed is a reprint I obtained from Langmuir of some of his work on 
generators. 

/jr 
Enclosure 

ect Dr. Irving Langmuir 
1176 Stratfield Road 
Schenectady, New York 



October 25, 1954 

Dr. Lauren B. Hitchcock, President 
Southern California Air Pollution Foundation 
704 South Spring Street 
Los Angeles 14,. California 

Dear Dr. Hitchcock: 59280 

I thought that you might be interested to know that last week, following your 
suggestion, I made arrangements to visit with Dr. Langmuir in Schenectady. I 
will see him this Wednesday, October 27. I was pleased to find in my telephone 
conversation with him that he seems quite interested in the smog problem and 
that he is already familiar with much of the work that has been done, especially 
that of Dr. Haagen-Smit. Langmuir seemed interested and amused by the black smoke 
idea and felt as I do that perhaps soot particles might also be helpful as a cata- 
lyst for decomposing ozone or for absorbing some of the gaseous components. I 
look forward to seeing him and discussing these problems with him. When I return 
I will let you know of his thoughts. 

Through the kindness of the Godfrey L. Cabot Co. research laboratory I have been 
able to get a copy of one of their reports dealing with the light absorptive 
properties of aqueous suspensions of some of their carbon blacks. I think it is 
true, and Dr. Emslie, a physicist in our group does too, that we can get a pretty 
good estimate of the light absorption in air from these data for aqueous sus- 
pensions, If this is true it appears that depending on the particle size it will 

require carbon concentrations of from .15 to 1.5 tons per square mile to absorb 
50 percent of the incident radiation. 

Even here in the East there has been quite a lot in the news about your recent 

smog episode. I am sorry to learn of it and glad that our last report was that 
a light wind finally carried it away. I gattel that this was one of the most 
severe smog attacks that you have had and I am particularly interested to learn 
whether or not the smog caused an appreciable diminution in the solar radiation. 
The remarkable persistence of the smog during this recent long period suggests 
that the smog may be reflecting enough sunflight to reduce the solar heating 
that normally lifts the inversion layer, 

Very truly yours, 

ARTHUR D. LITTLE, INC. 

By 

/ir Bernard Vonnegut 
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ec: H.O.McMahon 
K. Maynard Summary of Visit to Southern California Air 

Pollution Foundation October 4, 5, 1954. 

This visit was made for the purpose of informing the foundation of the progress 

of our recent thinking on the smog problem. 

Several conferences were held with Dr. Hitchcock and the members of his staff and 

the following matters were discussed: 

1. Preliminary calculations were described which indicate that by the use of black 

light absorbing smoke it may be possible to cause pollutants to warm up suffi- 

ciently to break through the inversion. Time lapse motion pictures taken by May- 

nard were shown illustrating how the black smoke escaping from a carbon black 

plant in Pampa, Texas causes convective activity which carries it to an altitude 

of 5000 feet. It was explained that the atmosphere in Texas was far less stable 

than in Los Angeles so that the behavior of the smoke in Los Angeles might be 

very different. It was suggested that experiments be undertaken in Los Angeles 

to see how black smoke would behave there. Dr. Hitchcock felt that before such 

experiments were undertaken he would like to have Dr. Neiburger of his staff 

make some further calculations to see if such experiments were warranted. It 

was agreed that Arthur D. Little should make some preliminary laboratory experi- 

ments to determine the absorbtivity of carbon black smoke so that better esti- 

mates could be made of the amount of soot that might be required. It was also 

agreed that Arthur D, Little might further an understanding of the behavior of 

light absorbing smoke by carrying out some model experiments. 

2. It was pointed out to the foundation that during severe smog conditions the 

smog may cause an appreciable reduction in the amount of sunlight reaching the 

ground. If a significant amount of solar energy is being reflected by the smog 

then this might reduce the amountm of solar heating of the air in the basin and 

thereby aggravate the low inversions which cause the smog problem. Members of 

the staff of the foundation plan to examine solar radiation data to determine 

whether or not this is an important factor. 

3. The idea continues to crop up that it might be possible to use a large duct 

or a tunnel through the mountains to remove smog from the Los Angeles basin. 

At. Dr. Hitchcock's request I made a calculation showing that if the wind through 

a duct were 60 mph it would be necessary to use a duct 1800 ft sq in order to 

remove a layer of air 600 ft thick from the basin in a period of 24 hours. 

4. The suggestion has been advanced that atmospheric electricity might play 4 

role in the smog problem. There appear tole no measurements of space charge and 

electric fields during smog conditions. It was suggested to the foundation that 

it is desirable that measurements be made of the effect of the smog on atmospheric 

electricity. Prof. Holzer of UCLA has the necessary equipment to do this and 

would probably be glad to carry out such measurements. 

5. At the present time the measurements on smog particles appear to have been 

concerned only with the large aerosol particles above .1,.. in diameter. It was 

suggested that measurements should also be made to determine the number of small 

Aitken nuclei present. These particles may play a role in smog particle forma- 

tion. Also, since the concentration of these particles is closely related to 

Bernard Vonnegut 

/jr 

(en Sere Rm eS 
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K. Maynard Summary of Visit to Southern California Air 

Pollution Foundation October 4, 5, 1954. 

severity of pollution, their measurement may provide more detailed information 

on the trajectories of pollutants. We have a condensation nuclei meter in the 

laboratory which it may be possible to lend to the foundation for their use. It 

is planned to put this apparatus into working condition and to try it out in the 

Los Angeles area. 

6. In the course of the discussion it was pointed out to Dr. Hitchcock that the 

aerosol particles comprising the smog vere very similar to those used by Dr. 

and Dr. Schaefer of General Electric in screening smokes. Dr. Hitch 

cock agreed that Langmuir, because of his background in this field, might be of 

considerable help as a consultant. He has called Dr. Langmuir by telephone and 

it is hoped that Langmuir may visit Los Angeles in January. Meanwhile, Dr.Hitch- 

cock has suggested that we visit Langmuir to acquaint him with some of the tech 

nical background of the smog problem. 

Bernard Vonnegut 

/3r 



October 13, 1954 

Dr. Lauren B. Hitchcock, President 
Southern California Air Pollution Foundation 
704 South Spring Street 
Los Angeles 14, California 

Dear Dr. Hitchcock: 59280 

I am pleased to learn from your recent letter that you had talked with 
Dr. Langmuir and that he may visit Los Angeles in January. Because of 
his unusual background in surface chemistry, aerosols, and meteorology, 
I believe Dr. Langmuir may be able to be of very considerable help in 
attacking the smog problem. Your suggestion that I visit him in Schenec- 
tady to talk with him seems very sound to me and I am getting in touch 
with him to see if this can be arranged. 

I am sorry that I failed to bring the still photographs that Maynard took 
of the smoke in Texas. You will find them enclosed and I think they may 
give you a little clearer picture of what was going on. 

Since my return I have had the opportunity of studying a report on investi- 

gations of carbon black using the electron microscope. This work, done by 
the Godfrey L. Cabot organization appears to have considerable bearing on 
the problem of capturing solar radiation. According to this report the 

tinting strength,or covering power, of carbon black increases with decreas- 

ing particle size down to about .015 microns, Below this size no further 
increase is noted and in fact a slight decrease may take place. The tint— 

ing strength must be quite closely related to the absorbtivity and this 
information is in line with some of the guesses that we were making. 

It seems to me that it will be necessary to have some knowledge of the 

absorption coefficients of black smokes as a function of their mass con- 
centration if we are to make meaningful estimates of the amount of carbon 
that will be required in order to carry air to or through the inversion. 
Accordingly, I plan to make some simple experiments to estimate the absorp- 
tivity of black smokes. 

The very cursory examination that Dr. Renzetti and I made of the Weather 
Bureau's data on the insolation in Los Angeles left me with the general 
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Southern California Air Pollution Foundation 

impression that the smog probably didn't reduce the sunlight at the surface 

by more than 10 or 20 percent. We did not have data on the severity of the 

smog for the month we looked at so this is no more than a rough impression. 

I feel that the possible reduction of solar radiation by smog is of considerable 

importance. I think it will be very worthwhile to examine more closely the 

Weather Bureau data and that from your own instwimnents to see to what extent 

the smog is reducing sunlight. This information is of considerable importance 

as an appreciable reduction of sunlight will not only affect the meteorological 

situation but will also be a factor governing plant growth. 

In addition to the measurements of insolation I still think it is desirable 

that some measurements be made of the albedo of the smog. These measurements 

might be made from the blimp with apparatus such as Dr. Neiburger used in his 

work on stratus. 

I will be very much interested to hear of the results of Dr. fleiburger's calcu- 

lations on the possible behavior of light absorbing smokes and to learn whether 

or not he feels experiments with them are justified. It is possible that some 

of his old photographs of black smokes may give valuable clueg indicating how 
they might behave. 

I am now in the process of trying to round up the various parts of our condensa~ 

tion nuclei meter and I hope that it will still operate. An instrument such as 

this should be quite useful in studying smog contamination and I hope to bring 

it out for a try. : 

Very truly yours, ! 

ARTHUR D. LITTLE, INC. 

By 

Bernard Vonnegut 

/jr 
Enclosures. 



SOUTHERN CALIFORNIA AIR POLLUTION FOUNDATION FOR RELEASE 
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FOUNDATION SETS 
NIGHTTIME TRAP 
FOR CLUE TO SMOG 

The Southern California Air Pollution Foundation is trapping night air in 

the Los Angeles Basin, subjecting it to artificial sunlight, then "dissecting" 

it chemically in the hope of determining the culprits responsible for SMOge 

The Foundation today announced a $126,000 contract with the Stanford Research 

Institute for this scientific inquiry after sundown, The contract is authorized 

for one year and will consist of five maneyears of scientific effort. 

A Foundation spokesman describes the purpose of this project as follows: 

"Night air, which does not exhibit smog manifestations, will be subjected 

to artificial sunlight. In the past, such treatment has made the air SMOgLYe 

Different classes of chemicals then will be removed, one at a time, from this 

smogey air. Then the air will be re-tested to see if it still produces smog 

effects, By this type of detective work, it is hoped the chemical culpfits re~ 

sponsible for smog will be identified," 

Dr, Fred Littman of the Stanford institute » Whose pioneering work in air 

research is widely recognized, will conduct the experiments, SRI has had exten- 

sive experience in the studies of the atmosphere and its contaminants, 

Dr. Lewis H, Rogers, Senior Chemist of the Foundation, is the project leader, 

The objective isto determine the "parent substances" for smog. Under ideal 

conditions, contaminants would blow out of the basin during the late hours of 

the day and night, Because of sluggish wind conditions, this ventilation fre« 

quently does not occur, When the sun rises, the smog cloud is apt to appear 

simultaneously far inside the basin and in downtow Los Angeles, 



@ NIGHTTIME SMOG II 

"Going on the assumption that something in the Los Angeles air combines 

under the action of the sun to cause eye izritation and plant damage," said Dr. 

Rogers, "we also assume this ‘something! is unstable, which, to all intents » dise 

appears at night," 

Dr, Littman further explains that the cause or causes of smog could be 

present much of the time, but due to their instability and minute concentration 

are difficult to analyse by conventional methods, Plant damage tests will be 

conducted and humans will be subjected to this nighttime smoggy air for fifteen 

minutes to a half hour at a time. Past experiments show eye irritation will 

usually come in the first fifteen minutes, 

tt 



September 27, 1954 

Dr. Lauren B. Hitchcock, President 
Southern California Air Pollution Foundation 
704 South Spring Street 
Los Angeles. ed California 

Dear Dr. Hitchcock: : 59280 

_ TI am sorry that I have not done a better job of keeping you informed 
on the progress of our work concerning the smog problem. Unexpected 
duties that have arisen from other commitments have recently pre- 
vented me from giving as much time as I would have liked to give 

@ to this work. As you know I plan to see you in Los Angeles on Oct. 4 
to discuss our findings with you. At present Kiah Maynard and I are 
working on the analysis of the data he obtained on his trip. On 
the whole the time lapse pictures he took of the smog from Mt. Wilson 
show very little activity. However close examination of some of the 
films has revealed several interesting features. For example, there. 
is some evidence that the solar heating of mountain tops that project 
up through the smog is sufficient to lift smog above the top of the 
inversion. On one occasion a short burst of dark smoke released from 
a stack appears to rise to the tope of the smog layer and then a little 
later to escape into the clear air above. Unfortunately the optical 
contrast in these pictures is quite poor and these effects are not as 
clear as one would like. 

The pictures of the black smoke that were taken in Texas are far 
clearer and show that after moving along the ground for several miles 
the black smoke suddenly rises. From rough estimates it appears that 
the smoke rises to about 5000 feet above the ground under the influence 
of the solar heating. The carbon black plant is releasing the smoke | 
at the rate of only about 200 lbs of carbon per hour. I hope that fur- 
ther calculations will confirm my hope that the solar heating technique 
may be a practical way to remove some contaminants from the Los Angeles 
basin. I look forward to seeing you next week, 

Very truly yours, 

e@ ARTHUR D. LITTLE, INC. 

By ; 

/ir Bernard Vonnegut 
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To: 

FORM NO. 101 

@ MEMORANDUM @ 

B. Vonnegut Case: 59280 Date: Sept. 23, 1954 Page: 7 

Subject: Preliminary Report on the 
Los Angeles Smog Problem. 

A period of 6 days was spent on the summit of Mt. Wilson making lapse 
time movies of the upper surface of the smog covering the Los Angeles 
basin. The summit is 5,714 feet above sea level and is located about 
15 miles north east of Los Angeles. From this vantage point a view 
of nearly the entire basin can be had as well as a view of the two 
natural passes through which the smog can escape from the valley. One 
to the east and the other to the north. Also, daily, there are three 
soundings taken from two locations. One is taken at Long Beach and 
the other at Riverside which is located in the pass to the east of Los 
Angeles. Also available are the records from the co-operative station 
which is located on the summit of Mt. Wilson. Most of the lapse time 
movies made on this first trip were made looking towards the south 
east where there are isolated mountain peaks which may be used as 
reference points and also it was hoped that the movement of the smog 
towards and through the eastern pass would be seen. 

During the 6 days there was smog over the basin each day. In the 
early morning the base of the inversion was, on the average, about 
3,000 feet. By early evening this would have risen in altitude to 
between 5,000 and 6,000 feet. At times waves of smog would pass over 
Mt. Wilson and it would also be flowing over higher mountains to the 
east. Every day, during these six days, there would be thin strata 
cumulus clouds on top of the smog to the south east. These would 
gradually diminish towards the west until there were none over Los 
Angeles itself. These clouds were never more than 200 or 300 feet thick 
and would be very uniform in height. By 10:30 am these clouds would be 
entirely gone and no more would form during the remainder of the day. 
There is, to the south east, a mountain whose peak would be visible most 
of the day. With reference to this there was very little motion in 
the upper surface of the smog. The upper surface did undulate to a 
small degree but the periodicity was between 3 and 4 hours and will 
not be seen in a lapse time movie, such as were taken this time. When 
the smog passed over Mt. Wilson it did so in waves and with a speed of 
about 5 miles per hour on these days but due to the unform surface 
of the smog both in color and height this wind speed can not be seen 
looking out over the unbroken smog surface. As the day progressed the 
smog could be seen flowing slowly up valleys and filling them. At 
about 3:00 pm there would be a gradual slope, west to east of the 
upper surface and smog would be spilling over the momtain range into 
the lower levels to the east. This would mean that the tope surface 
over Los Angeles would be at an altitude of nearly 6,000 feet while 
further to the east, over the mountain range, it would be at an alti- 
tude of over 10,000 feet as it would be flowing over mountains which 
are above 10,000 feet. 

Most of the interesting phenomena, concerning the smog, occurred to 
the south east. This was because of the mountain peak, reported above, 
which was more or less isolated in the ocean of smog. One of the first 
things noticed was the wedges of cleaw sir which would penetrate the 
upper smog layer to the west and d with a velocity of about 
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Subject: Preliminary Report on the 
Los Angeles Smog Problem. 

2 miles per hour. This would lift off a thin layer of smog and around 
sunset a number of layers could be seen partially broken away from the 
original layer. This action would continue until the newest wedge of 
clear air would be blocked by the mountain range and then all further 
action would cease. It is not shown whether it was the lateness of 
the day or the blocking action of the mountains which caused this action 
to stop. 

Another interesting action, which became visible in the lapse time 

movies, was the action around the above mentioned mountain peak. Evi- 
dently there is enough additional heating to the exposed mountain peak 
so as to create a small amount of thermal activity. Smog can be seen 
flowing up the sides, both to the west and east of the mountain peak 
and a new stratus layer forms at a much higher altitude in this same 
area as well as to the north and east of it. The connecting mass of 
rising air can not be seen however and it is only assumed that there 
is a connecting air mass. This action does not occur until around 12 
noon or a little later and would still be in progress at sun set. 

On the 16th of August a stack was observed in the direction of Pomona 
which was emitting a dark, almost black, smoke. This was at about 

9:30 am, and the valley floor was still visible although there was 
considerable haze. The tope of the smog was at about 3,000 feet. This 

smoke rose rapidly to the surface of the smog and then formed a pool 
there. This pool soon formed a dome on tope of the smog and then 
rapidly a chimey formed and the entire mass of smoke fed up this chim- 
ney and rose into the atmosphere above the smog and then dispersed. 
This is faintly visible in the lapse time movie taken at this time. 

Arthur B. Little, Inc. 



SOUTHERN CALIFORNIA AIR POLLUTION FOUNDATION RELEASE DATE 
70, SOUTH SPRING STREET ROOM 810 SEPT, 8 AFTERNOON PAPERS 

BURT LEIPER MADISON 6«9)h1 AND THEREAFTER 

The Us Se Navy's lightersthan-air squadrons are patrolling the skies 

of the Los Angeles Basin for the purpose of determining the concentration, 

altitude and frequency of the contaminants blamed for smog in this region, 

The assistance of the Navy was secured upon recommendations of Charles Se 

Thomas, Secretary of the Navye 

The smog patrol is in addition to the routine training maneuvers of the 

U. Ss Naval Air Reserve Training Unit at Santa Ana. Commander W. Ra Peeler, 

USN, schedules flights in cooperation with the scientists of the Southern 

California Air Pollution Foundation, On specified days, when the winds are 

most sluggish, when the inversion layer is low, when conditions are most 

"favorable" for smog «= that is when the smog-sampling flight is added to the 

regulation patrol of Commander Peeler's airship squadrons, These blimp flights 

will continue through the month of November, in coordination with the overall 

ground and upper winds project now underway by the Foundation. This is 

another important leg of the Aerometric Survey. 

Questions which the Foundation is asking on its Navy patrols through the 

Basin are these: 

Do these contaminants, such as ozone and nitrogen dioxide, have a 

maximum concentration from the ground up to the base of the inversion, then 

decrease rapidly from the base of the inversion upward? 

Or, to put it mother way: Do the oxidants, or pollution formed by the 

action of the sun on the waste products of gasoline, auto exhausts and in= 

dustry, show a marked decline above that temperature ceiling which locks 

contamination in the Basin? 
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Is nitrogen dioxide in the air we breathe strictly a product of combustion 

engines; is there some other chemical or meteorological answer? 

The log of a typical flight is as follows: 

At 10 asm. in the ready room at the Santa Ana base, Commander Peeler re-= 

ceives a report on the height of the inversion base, on visibility and wind 

conditions. A naval reserve unit is prepared to make the flight. In this 

case, Lieutenant Commanders James V. Priest of San Marino and Royal A. lett, 

Jr., of Garden Grove are the pilots. Members of the crew are Donald L. 

Cameron of Westminster; Joseph W. Perry, Norwalk, Bob Le Cavness, Whiting, 

Indiana, and Lyle C, Miller, Corona Del Mar. 

Foundation consultant on this flight is Dr. Morris Neiburger, senior 

meteorologist. Taking samples for this particular cruise is Maurice Ballas of 

the Truesdail Laboratories of Los Angeles. Dr. Le He Rogers, Foundation's 

senior chemist, alternates with Dr. Neiburger. 

"Our sampling flight pattern,"says Dr. Neiburger, "is from Santa Ana out 

over the Los Angeles Harbor, then north to Dominguez, where we have a ground 

station. With the permission of the Civil Aeronautics Authority, we fly just 

below the airways. 

"At 500 feet, over Dominguez, we take our first samples of oxidants and 

nitrogen oxides, The blimp is particularly apt for this purpose because of 

its ability to fly slowly and at low levels, Samples are taken over a 

relatively small area in the vicinity of the ground stations. Samples have 

been taken by air before, but not over a systematic period and location and 

with the frequency we contemplate, 

"Each sample requires about seven minutes, A signal to the pilots and 

we rise to about 1,000 feet for our second sampling below the inversion layer, 
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Then to 3,000 feet, where, on this particular flight we broke through the 

smog and haze where visibility was perfect. 

"A sampling at 3,000 feet and then we set our aerial compass directly 

north on Figueroa Street for the downtown areas Our arrival over our dow- 

town station, near City Hall and the Freeway "cloverleaf" is shortly before 

noone 

"Here, samples are taken in reverse order: at 3,000 feet, at 1,000 feet 

and at 500 feet, 

"Then the blimp begins a seriés of up-and-down trips so we can determine 

the slope of the inversion layer from downtown to the ocean, Using Venice 

Boulevard as our marker, the blimp heads for the city of Venice, During each 

dip and each rise, we record time, temperature and humidity, which helps to 

fix the height of the base of the inversion layer," 

From Venice, the Naval squadron carries out its routine training maneuvers, 

This particular day's smog mission has been completed. In two months or so, 

interpretation of data should be possible, Dr. Neiburger said, Findings will 

be related to the chemical and other observations and tests along the sur= 

face of the basin == a part of the Summer and Fall program of the Southern 

California Air Pollution Foundation == this part made possible by the U.S, 

Navy's lighter=than-air ships, 
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4400 Fifth Ave., Pittsburgh 13, Pa. 

Harry C. Ballman, Executive Secretary 

September 7, 1954 

For the first time anywhere, practical aspects of efficiency 

and cost, along with specific details on installations of many types 

of air pollution control devices, will be presented at the Semi-Annual 

Technical Conference of the national Air Pollution Control Association 

scheduled for November 4, 5 and 6 in Los Angeles. 

Industry-wide reports on control of air contaminants, using 

existing installations as illustrations, have been programmed as 

follows: 

THURSDAY MORNING, November 4 

Los Angeles: An Air Pollution Test Tube 

Operation and cost of control equipment in the steel industry 

Economics of air pollution control in the gray iron industry 

Solutions to air pollution control in refining non-ferrous metals 

THURSDAY LUNCHEON 

Guest speaker will be Charles A, Chayne, vice-president in 

charge of engineering, General Motors Corporation 

THURSDAY AFTERNOON 

Control of emissions from processing non-combustible municipal 

refuse 

Engineering combustible waste disposal to prevent air pollution 

Automobile exhaust problen 

MORE 



FRIDAY MORNING, November 5 

Control of emissions from asphalt roofing plants 

Latest control measures in the petroleum industry 

Sampling for airborne radioactivity 

FRIDAY AFTERNOON 

Conducted tour of plants to view control installations 

SATURDAY MORNING, November 6 

Individual tours as requested, Los Angeles County Air Pollution 

Control District headquarters open for inspection 

Persons attending the three-day-long event will find a pool of 

technical knowledge that will provide basic facts, not merely theory, 

on reduction of atmospheric contamination, Gordon P, Larson, president 

of the Association and director of the Los Angeles County Air Pollution 

Control District stated, 

Convention chairman is William L. Stewart, Jr., executive vice 

president of the Union 0i1 Company of California, while honorary 

chairman is John Anson Ford, chairman of the Los Angeles County 

Board of Supervisors, Dr. Arnold O~. Beckman, president of Beckman 

Instruments, Inc,, is technical program chairman, 

Advance registration should be made through Edward S,. Feldman, 

2155 East Seventh Street, Los Angeles 23, California, 

-O=- 



AIR MAIL August 10, 1954 

Dr. Lauren B. Hitchcock 
Southern California Air Pollution Foundation 
704 South Spring Street 
Los Angeles 14, California 

Dear Dr. Hitchcock: 59186 

According to present plans Mr. Kiah Maynard of our group will arrive 
in Los Angeles by TWA early in the morning on Friday, August 13, I 
had hoped that he would be able to get there sooner, but the airline 
strike apparently makes it quite difficult to get reservations at 
present. 

I hope that Maynard's trip will serve several purposes. In the first 
place I would like to have him meet some of the members of your staff 
and to observe the smog problem first hand. Maynard was quite active 
in a number of different capacities in the work of Project Cirrus at 
General Electric and has shown considerable talent in meteorological 
observations. Although he has had little formal meteorological edu- 
cation I believe he has a much sounder grasp of synoptic meteorology 
than I do and I believe his observations in Los Angeies will prove 
of great help to us here in approaching the problem of smog dissipa- 
tion. If it can be arranged I would like to have Maynard find out 
exactly what time lapse smog pictures are available. If suitable 
conditions exist during his visit I would like to have him take some 
pictures of his own with particular emphasis on how Smog escapes 
naturally from the Los Angeles basin. 

I realize that the week of August 16 will be a very busy one for you 
and your staff. I believe that a brief visit at your office on Friday 
will be, all of your time that he will require and that much of the 
information that he is interested in will be available from the U.S. 
Weather Bureau. 

It is planned that Maynard will go from Los Angeles to Texas to 
obtain information on the meteorological effects that we have 
heard are produced by black smoke released by carbon black plants. I 
am now in the process of obtaining information from the Godfrey L. 
Cabot Company who operate these plants concerning the rate at which 
these plants release carbon black and the particle size of the smokes. 
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It is my hope that Maynard will be able to secure time lapse motion 
pictures from which we can learn something of how black smokes might 
alter the behavior of the atmosphere. é 

I contemplate that Maynard's trip will furnish us with information 
that will serve as the basis for calculations and model experiments 
that will help us to evaluate the possibility of aiding Nature in 
carrying away smog. 

I plan to come to Los Angeles sometime in September at your conveni- 
ence to tell you what we have been doing and to discuss whatever 
conclusions we may have reached. I look forward to seeing you and 
talking with your staff again, 

Very truly yours, 

ARTHUR D. LITTLE, INC. 

By (BIC 

Bernard Vonnegut 

/jr 
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FOUNDATION ASKS QUESTION: 

"WHAT IS AUTO EXHAUST" 

The Southern California Air Pollution Foundation is asking 

the question: "What, exactly, is the makeup, or composition, of auto 

exhaust?" 

The Foundation, granting that an exact chemical answer may 

never be found to this question, is placing the order for an alterna- 

tive if such is found to be necessary, The order: to narrow the 

field of identification of components of that auto exhaust; to assess 

the evidence which, to a major degree, points the finger of responsi- 

bility for smog on the auto exhaust, 

The Foundation anticipates many steps in seeking the answers 3 

it is weighing the evidence on hand, It is making an independent check 

by contracting for the services of the Midwest Research Institute in 

Kansas City, Missouri, Chemists, mechanical engineers and plant path= 

ologists, altogether a group of scientists at MRI whose combination of 

personnel has been selected by the Foundation as competent for the ate 

tempted task, will make this check on auto exhaust composition, 

Dr. W. L, Faith, Deputy Director and Chief Engineer for the 

Foundation, announces the signing of a $37,850 contract with the Kansas 

City institute, This particular research, the first announced outeof- 

state project for the Foundation, initiates a much larger program cone 

cerned with the contribution of combustion to impurities in the Los 

Angeles air, 

ale 



Dr. Faith said: 

"We have very little information, actually, on composition 

of the auto exhausts. To a major degree we do have circumstantial 

evidence which points the finger directly at the exhaust as being ree 

sponsible for smog, but we haven't the proof, 

"Someone must develop bette. methods for analyzing exhaust 

gases under various conditions, We may never find out, chemically 

speaking, exactly which molecules of the auto exhaust lead to smog. If 

we find out, however, that certain parts of the exhaust gases are respone 

sible, then we can go ahead with a program aimed at solution of the prob= 

lem," 

"Assuming that some material in the exhaust does cause our eyes 

to smart, that is does damage our plants and cut down our visibility, 

then we still must find the means to a device which reduces or remedies 

this problem," 

"That is why the need still exists," Dr, Faith said, "for an 

independent check on the makeup of auto exhaust gases.'' He added that 

this is one purpose for the Foundation's August Conference on Vehicle 

Combustion Products and Other Emissions: to determine what industrial 

engineers know about the composition of these pases," 

The August Conference will be clinical end technical, a cone 

centration of scientific and industrial knowledge, men free to speak 

their minds at closed panel sessions at The Huntington-Sheraton in 

Pasadena on August 19, 20 and 21, Experts from all parts of the nation 

will study composition, analysis, the effects of fuels and additives ’ 

the engineering designs and devices, the chemical reactions in polluted 

atmospheres, 
a2e 



While this closed, clinical session is in progress, other 

experts will be working in Kansas City on the same problem, They will 

make use of test plants, plants which are excellent indicators of BME» 

They Will use the pinto bean, They will subject this plant to combinas 

tions of auto exhaust and ozone, that high oxident content which is 

suspect in the atmosphere of the Los Angeles Basin, 

They will probably take their samples from automobile engines 

operating under actual road conditions, One engine will be in excellent 

mechanical condition; another will have been driven upwards of 100,000 

miles, Samples will be collected from engines at normal cruising speed, 

decelerating, idling, Gasolines will be used which contain additives; 

others will be free of additives, 

Some of the methods will not be new. For instance, exhaust 

gases will be separated into classes a Physically and chemically, for a 

lead as to the type of material causing plant damage, The theory: pera 

haps all classes of gas within that exhaust cause plant damages perhaps 

only one, This is similar to work done previously by Dr, A, G. Haagene 

Smit of the California Institute of Technology, There is a difference, 

however, Haagen-Smit!s work was done with gasoline, The Midwest Ree 

search Institute will use fractions of auto exhaust instead of fractions 

of gasoline, 
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‘WORLD'S BIGGEST AIR 

LABORATORY! TEST BEGINS 

Smog is a criminal with many disguises, There are many suspects and many clues 

to its identity, 

Today, the Southern California Air Pollution Foundation joined hands with the 

Los Angeles Air Pollution Control District to help narrow the list of suspects and 

corner the elusive clues, Together, they launched "Operation Aeromet" in the big= 

gest air laboratory in the world, the Los Angeles Basin, 

Simultaneously and continuously, on a twenty-four hour basis, for the next 120 

days, Man and his scientific machines will work on what is technically know as an 

Aerometric Survey. A calculated scientific Summer and Fall program will test new 

techniques, confirm or discard old ones, gather hundreds of data on suspects such 

as oxidants in the air, metallic dusts, nitrogen oxides, hydrocarbons and others, 

Today, the press, radio and television newsmen examined what will be the largest 

research project of its kind ever attempted. They saw a single portion of that prow 

ject at the Control District Office in Vernon, Other stations will be located at 

Venice, in the Wilshire District, in downtown Los Angeles, Pasadena end Burbank; 

additional ones at Dominguez, Artesia, Rivera, Bassett and Azusa; stations outside 

the Basin will be located at Santa Barbara and Riverside, 

Operation Aeromet is largely a teamwork proposition, proposed by Dr, L. B, Hitch» 

cock, President and Managi Director of the Foundation; approved for County parti@ 

cipation by Gordon P, Larson, Director of the District. Funds for the survey were 

approved by the County Supervisors, This will amount to $128,550 for the current 

years 

Dre Hitchcock told newsmen the Foundation's program will cost $100,000 a month 

in addition to operation costs, for the next five months of this year, This cost 

figure includes other projects to be conducted in what Dr, Hitchcock calls the 



AIR LABORATORY TEST II 

"biggest air laboratory in the world." He said the Aerometric Survey alone will re» 

quire from 550 to 700 measurements per day for the next 120 days, This huge pile of 

findings will be correlated and interpreted by scientific methods with the help of 

mechanical analyzers, Results of the survey should be available early in 1955, 

The juggernaut of the operation is the oxidant recorder, Huge blue-gray boxes, 

pumping in air from the Basin, hour by hour, day by day, will operate along known 

wind currents, Ozone (an oxidant) is a know suspect in the smog picture, Oxidants in 

the air usually hit a high peak in the Basin around noon, Often, their presence co= 

incides with watery eyes, bad visibility and bad-tempered Angelenos, 

This recorder and other measurements and detectors may establish a relationship 

between the time-of-day, temperature, wind direction, humidity, the presence of other 

contaminants in the air-«hopefully a lead to the ‘how! and the 'why! of smog, 

On certain specific days, to be judged by the meteorologists, an air tracer dew 

vice will spout into action, Extremely small particles will be ejected from a mache 

ine somewhere in the Area of Palos Verdes, The dispersal points will change, Miles 

away, sampling machines will pick up these tracers by use of filters, 

The samplers operate much as vacuum cleaners, picking up these minute quantities 

of pseudo~pollutants, The air tracer study may confirm a theory: that the paths of 

the wind along the surface of the Basin are true indicators of the movements of pole 

lutants, This may not be so, The technique would be a valuable one if proved to be 

sound, The Foundation and the District are placing a great measure of hope in Oper= 

ation Aeromet to give the answer, 

Operation Aeromet has many parts and parcels, On display was a sampler for ni~ 

trogen dioxide, a suspect in combustion processes, A plant damage project is being 

conducted at six stations by UC at Riverside, as well as the extensive work now in 

progress there, It is already known that smog damages plants, These plants will be 

exposed during the tests as a measurement of damage, Other operations include a hy- 

drocarbon project, tests of visibility, measurements of sulphur dioxide and carbon 

dioxide, All this is now underway, in addition to a systematic recording of eye= 

irritation in the vicinity of the oxidant stations, 
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1 To-aymond Stevens 1-5115 Date; July 16, 1954 Case: Page: 

Subject: Southern California Air Pollution Foundation 

There appear to be two general methods for alleviating the smog problem in the 
Los Angeles basin. These are: (1) Prevent the intreduction into the atmosphere 
of those gases or aerosols that cause the smog; and (2) Dissipate the smog or 
smog producing substances after their release into the atmosphere. Neither 
of these two methods appears to be simple or attractive. If the smog producing 
materiais are to be prevented from escaping into the atmosphere, it must first 
be established what these substances are. When this has been done, it will be 
necessary to devise and install equipment to prevent their production or their 
dispersal into the atmosphere. If such measures can be devised, it seems certain 
that they will be costly to establish and maintain. If, as it seems probable, indivi- 
dual automobiles and incinerators are an important source of smog, then the 
further problem will arise of policing the large numbers of potential individual 
sources. 

The second general method of attacking the smog problem is to remove the smog. 
Usually the smog is not severe because winds carry it away. However, when the 
base of the inversion is low and when there is little wind the accumulation of fog 
becomes serious. Brute force methods such as removing mountains or installing 
an enormous ventilating system are clearly prohibitively expensive. However, it 
may be possible to devise more subtle and practical schemes. The problem of 
controlling smog is certainly sufficiently difficult and important that the possibility 
of smog dissipation should be given serious consideration. 

It is proposed that Arthur D. Little, Inc., concern itself with a study of the 
possible solution of the problem. 

It is visualized that a study of this sort might be divided into two parts. The first 
of these would be a study of how the smog is carried away under normal conditions. 
Some estimates should be obtained of the natural flux of smog or smog producing 
materials out of the Los Angeles Basin. It appears that although a considerable 
amount of work has been done in measuring wind trajectories of air masses within 
the basin there is little information on the movement of air out of the basin. There 
must always be a steady flux of air and smog out of the basin whose magnitude depands 
on such variables as the speed and direction of the wind at various altitudes and the 
thickness and strength of the inversion. If rough estimates can be obtained of how 
the smog is removed naturally and how this rate of removal is affected by various 
weather conditions, this information will serve as a sound basis for evaluating the 
possibility d smog dissipation. 

The second part of a study of fog removal will involve consideration of possible 
methods for promoting the natural movement of smog out of the basin. One such 
method is to promote convective activity and mixing by utilizing solar energy. 

_ This might be done by releasing heat absorbing smokes in such a way as to increase 
Frofe.rate-at which -emog-is-removed-from the basin. Rough calculations indicate 

Bernard Vonnegut/cd Adie B. Tittle, Tne. 
FORM NO, 101 
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ToRaymond Stevens Case; 1~5115 Date; July 16, 1954 Page: 2 

Subject: Southern California Air Pollution Foundation 

that carbon black suitably dispersed will absorb in about two secamk as much solar 

energy as it would produce if it were burned. This indicates that by the use of this 

technique it may be possible to increase significantly the heating of selected air 

masses. 

In order to explore this aspect of smog removal it is proposed that preliminary 

theoretical calculations and laboratory work be carried out to determine the 

best methods of producing radiation absorbing smokes. It is also proposed that a 

preliminary study be made of the behavior of the carbon black smokes released into 

the atmosphere by carbon black manufacturing plants. It has been reported that 

solar heating of these smokes frequently causes penetration of inversions and the 

formation of cumulus clouds, Time lapse photography of this phenomenon in 

conjunction with information on meteorological variables at the time would provide 

preliminary data on the basis of which this technique of smog removal could be 

evaluated. 

It is proposed that personnel of the Arthur D. Little Co., will make periodic visits 

to Los Angeles to confer with the staff of the Southern California Air Pollution 

Foundation on the possibilities of smog dissipation. During these visits it is hoped 
to make observations that will give indications az to the best methods for attacking 

this problem. 

Although it is expected that the activities of Arthur D. Little, Inc., will initially 

be concerned primarily with the possibility of smog dissipation, it is anticipated 

that as this company becomes increasingly familiar with the smog problem it will 

be able to make significant contributions along other lines as well. 

From...... Vennegut/od. [Beare Serre ene RRA eI 

FORM No. 101 Arthur B. Little, Inc. 
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TELEGRAM 
ARTHUR D. LITTLE, Inc. 

RESEARCH-ENGINEERING-INVESTIGATIONS 

CAMBRIDGE 42, Mass 

NL 

DR. LAUREN B. HITCHCOCK, PRESIDENT 

SOUTHERN CALIFORNIA AIR POLLUTION FOUNDATION 

704 SOUTH SPRING STREET 
LOS ANGELES 14, CALIFORNIA 

MR. KIAH MAYNARD OF OUR GROUP WILL ARRIVE LOS ANGELES 

FRIDAY 13 6:00 AM TWA AND WILL COME TO YOUR OFFICE AT 

9:00 AM 

BERNARD VONNEGUT 

1-1529 
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Fatal Smogs * 

Said To Hold 

‘Salt Particles 
NEW YORK, Sept. 14 Tiny 

particles of certain salts may be 

the invisible killers in fatal smogs, 

a Mellon Institute scientist told the 
American Chemcal Society today. 

W. C. L. Hemeon, © 
director of the institute's 
trial Hygiene Foundation of Amer- 
ica, Pittsburgh, told of a new 
analysis of air samples saved 
from the Donora, Pa.,; ‘smog in 
1948 and the great ‘London smog’ 
in 1952, blamed for contributing to 
the deaths of 4,000 persons. 

Hemeon said the dangerous thing 
seems to be acidic salts, usually 
sulfates and chlorides of ammonia 
combined with zinc or other met-| 
als. The sulfur part comes from 
coal smoke, he said. 

The salt particles 
liquids in the lungs « throats, 
causing acute irritation, he said. 
Hemeon expressed his belief that 

deaths and illnesses from severe 
smogs probably come from simple 
irritation of the breathing appar- 
atus by such substances, and are 

not due to poisoning by sulfur di- 
oxide or other gases in the air. 

The air samples were analyzed 
to pull out tiny particles which 
would dissolve in water. 

dissolve in water. And 58 p 
of this soluble materi 
contained metallie ai rT 
fates, Hemeon said., A similar 
check on typical air samples from 
two towns near Pittsburgh showed 
only nine to 13 per cent of this salt. 
Hemeon said the water-soluble 

particles from the London smog 

were made up mainly of ammon-) 
ium chloride and calcium sulfate 
combined with traces of sodium, 
potassium, aluminum, magnesium, 
zinc and other metals. 4 

INCINERATORS 5“. 
they were “hone 

there certainly” 

to break laws.” 

“The public must 

mind that the 19 members of 

density. jthe grand jury are lay citi- 

zens of the community and 

as vitally interested in the 
elimination of air pollution as 

all citizens are... - 

“Speaking not as the jury 

foreman, but as an individual 

juror,” he concluded, “I sin- 

cerely hope that all citizens 

will join hands with the con- 

stituted authorities in con- 
structive efforts to rid our 

community of this condition 

that has too long troubled us.” 

Continued from First Page 

be able to determine whether 

the change will make any ap- 

preciable difference in smog 

Burbank yeterday joined 

Los Angeles and the other 

cities in switching burning 

hours to late afternoon. The 

county territories will make 

the change Dec. 3. 

Meanwhile, W. Blake Fair- 

weather, foreman pro tem of 

the grand jury, in a statement, 

responded to a stern warning 

given’ Tuesday by Superior 

Judge Harold Schweitzer, in 

charge of the ees jury. 

The grand jury gave up its 

extensive inquiry into smog 

control Jaw enforcement fol- 
lowing Judge Schweitzer’s ad- 
monishing letter to the jury. 

Judge Schweitzer hit at oral 

statements made by jury 

members to the press, at the 
p®ssibility of prosecuting 

grand jurymen who violate 

their oath of secrecy by di- 

vulging how their colleagues 

voted on the smog question 

and at jury tampering by out- 

side persons. 

‘Honest Errors’ 

Fairweather stated that, in 

view of the confusion prevail- 

ing among “a great number) 

of organizations and cornmit- 

tees working’ on the smog 

problem, including “scien- 

tists, engineers and public of- 

ficials “. . it must not be too 
disappointing to the citizens 
of Los Angeles County that 

the county grand. jury like- 
wise conclude their delibera- 
tions with nothing more than 

added confusion and disap- 
pointment.” 

He said that if errors were 
made by grand jury members 

keep in 
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| "Science 

UC. Scssion 
Topic 

By SHERMAN MILLER, 

Smog got official scientific 

standing yesterday as a grave 

menace to American city life. 

The discussion at the meet- 
ing of the American Associa- 

tion for the Advancement of 
Science in Berkeley sounded 
like war talk. 
Smog was underlined as the 

enemy, with research and huge 

sums of money necessary as 
the weapons. 

SCIENTIFIC VIEWPOINT. 

Giving first recognition to the 
problem on an AAAS program, 
the scientists expressed these 
viewpoints: : 

Te very existence of 

San Francisco and other 
cities may depend on ridding 
the air of the harmful chemi- 

cals that cause damage 

ranging from human distress 

to the withering of agri- 
cultural crops. 

ee cost of providing a 

city with relatively pure 

air may be comparable to the 
expenditures for other such 

indispensable services as 

water, sewers and highways. 

Reva’ to agricultural 

plants from smog was 

first observed in the San 
Francisco Bay area in 1950, 
and the variety of crops af- 

fected. the area involved, and | 
the dollar loss, have been in- | 
creasing since then. | 

—The combustion processes, 

in transportation, heating 
and generation of power, are 
responsible for a large part of 
the air pollution, and improve- 
ment of combustion processes | 

must be a major goal in com- | 

batting smog. 
'—Poor combustion of gas in 

cars, with the unburned 
fuel contributing to the smog 
problem, costs the country 
possibly a $1,000,000,000 a 
year. 
—The indirect costs of 

smog, form illness, corro- 

sion, deterioration of paint, 
eracking of rubber, soiling 
and deterioration of clothing, 

and other effects, runs into 
the hundreds of millions of 
dollars. 
TELLS OF THREAT. 

Lauren B. Hitchcock, presi- 

dent of the Southern California 
Air Pollution Foundation, who 
led the discussion on smog, said 

of the threat to cities: ] 
“If the urban civilization to 

which science has contributed 

Smog Study Taken Up 
e Congress By Scienc 

(Continued from Page 1) 

so richly is to keep on grow- 
ing or even to continue, we 

who are technologically mo- 

tivated by the same dedication 

to the service of man and his 
welfare, must promptly under- 

take comprehensive programs 

directed at the full: elucida- 

tion of our air pollution prob- 

Jems in the hope of finding 

suitable remedies before more 
lasting damage ensues, 
“Surely the same genius 

who brought forth these 

sources of pollution can con- 

trive the cures.” Z 
Hitchcock said of the cost of 

overcoming pollution: 

“The cost of providing a 

metropolitan area with toler- 

able air is likely to be con- 

siderable. The sooner this 
probability is appreciated by 

society, the sooner will ade- 
quate financial support be 

available for the necessary 

scientific and engineering 

work. 
COST CITED. 

“A fallacy which has seri- 

ously interfered with progress 
until now has been that air 
pollution could be cured for 

little or nothing by turning 

some valves or plugging some 

pipes.” 
Using Los Angeles as an ex- 

ample, Hitchcock said the water 

system there cost $750,000,000, 
the sewer system $250,000,000 
and the highway system several 
billion -dollars.- 

“While it is impossible to 
predict what tolerable air 

may cost, it may well be com- 
parable to some of these other 
indispensable services which 

we already enjoy in all our 
cities,” he added. 
Dr. John T. Middleton, plant 

pathologist of the University! 
of California at Riverside, spoke 
on the “response of plants to air 
pollution.” 
CROP DAMAGE. 

He said that smog damages 
a wide range of field, fruit, vine, 

ornamental and vegetable crops 
in the San Francisco and Los 
Angeles areas, 

“Air pollution is now a lim- 
iting factor in the production 
of certain agricultural crops 
and is responsible for the 
changing cropping systems, 
increased cost of production, 
and need for resistant crops 
and methods for protecting 
plants from injury,’ Middle- 
ton declared. 

PLACES BLAME. 

Hitchcock placed the blame 

for much of the smog on the 

combustion processes, saying: 

“Our present combustion 

processes are all imperfect, 

some of them atrociously so. 
“They contribute unburned 

fuel, partially oxidized fuel, 

thermally cracked products, 
acids, aldehydes and other 

organic compounds, oxides of 

sulphur and nitrogen, and par- 
ticulate matter such as ash 
and soot. 
“Improvement of combus- 

tion processes we see as the 

first major goal for science 

and technology.” 

Hitchcock also gave the esti- 
mates of the high direct and 
indirect cost of smog. 



re) 

Recently we asked a number of 

industrial leaders what they thought 

of air pollution problems. A summary 

of these answers is enclosed. 

We would, of course, welcome any 

comments. If you would like addi- 

tional copies of this report, please 

let us know. 

John Hoving 



INTER-OFFICE MEMORANDUM 

To: B. Vonnesut ED 
e: Ce 

March 2, 1959 

From: Ext: ______s(1f Reply Necessary) 

Attached is a copy of another cli pping on the smog problem in Los Angele 
which I thought might be of interest TERS Se to you. 

da 

L469 
A 

Arthur DAittle Ine. 
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KY-SEEDING PLAN PUSHED 
‘O CLEAR SMOG FROM BASIN 

| 4 Days Needed | = Pi _ a. ; * ‘The meeting was set for! emicai a rged i tvaterton ner,» NEMA Seeding: Urge wll Supervisor Warren to Clear Skies of Smog & 

Quate said a test of his Continued from First Page; He envisioned seeding th jplan would require about 40 Dr, Irving Krick, who also atmagphere of,the metropoli days of good flying weather.| _”" - . ‘ $ 
He put the price at about ihadior piwestlien mod- tan hasin with a reactant $220,000 — and indicated he by peppering the would pay half of it. . Papen Si ~ : '& the skies with Quate was accompanied to tick came‘ here lastl ¢ ; the morning meeting by for- = * — oe — hse lo. sqmnething less! Supe: mer Assemblyman Francis] 20n inector Smij rig-[ TEN. i ides - rvisors iC. Lindsay, a isassociated| wold on the possibility of} Kriek , thought the: fi 

'Y by- a former Caltech sin the chemical-contro! plan, mane a pOEe recipe study|year. survey might cost $1 woth him. Said Lindsay: | 9£ weather records. million, but he didn't. know ae mare ees] (eens RD My) thee reer, oleh eg ¥ i \s cular restilts, but we| 3 k Hl the 3 
‘pay a by lao think that at the end of 2 weather forecast, oveck by be € APCD or industry. ‘the trial peried, maybe the| week, for-the next five years 

| County Told 

Way to Dispel 
Air Inversion 
BY LES WAGNER 

| 

vineed him the came tech. supervisors would want to| which would alert the APCD, Rique would work to dispel extend it.” to smog petiods. | ‘air inversion, Haste Advocated , And with the data, he said | Lindsay calli he and Quate| 2¢ mg —. what 
wo e to ge experi- should _ dane hange ment under way by March 1 = chemrical patterns of 
to cover smogless as well as 06 - aes riods. 

is no stranger to smog. He 
headed a pat =. in) 
Sacramento 1955 - and) 
|heard of the many devices! 
| some impogsible, some 
‘practical—by which inven- 
‘Wors sought to eliminate it. 

Lindsay said Quate for- 
merly was associated with 

Ture to Page : a8 

It's 4 h inversion—hot 
air overlying coo] air—that 
Feeps smog trapped! in the : Angeles basin, 

The board granted te! Salles. for:.a meeting aa 
cal ys chief min js- | 
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Nobel Prize-Winning 

Experiment to Eliminate Sun’s Influence 
| 

‘A world-famous chemist yesterday proposed the laying ee ne 

of a gigantic smoke screen above Los Angeles on smoggy tases 

days to eliminate the smog-producing influence of the sun. 

Dr. Irving Langmuir, a No-yermog~and a disclosure that! 
bel Prize-winning chemist, 

made the suggestion at the 

Wational Air Pollution Sym- 

posium in the Huntington 

Sheraton Hotel, Pasadena. 

“Tt would be strictly an ex- 

periment, of course,” he said, 

(“but you might find you like 

the effect and want to do it 

whenever the smog is severe.” 

Highlights Final Session 

Dr. Langmuir’s proposal 
highlighted the final session 

of the three-day symposium 

sponsored by the Stanford 

Research Institute. Other de-) 

velopments of the day includ- 

ed a suggestion for a Presi- 

‘dential advisorv committee on 

Smokescreen Over City 
Proposed to Lift Smog 

\| by the Army and Navy during 

Chemist Suggests 

smog is now causing damage 

to plants from ‘Santa Barbara 

to the Mexican border. 

Dr. Langmuir has been con- 

nected with the General Elec- 
tric research laboratory at) 

Schenectady, N.Y., since 1909, 
and is considered the father 

of cloud seeding. He devel- 
cped, in conjunction with Dr. 

Vincent J. Schaefer, the 

smoke-laying chemicals used 

CONFER ON SMOG RESEARCH—Dr. A. M. Zarem, right, manager of Stanford Re- 

search Institute, confers with Dr. Irving Langmuir, Nobel Prize chemist, on possible 

experiments on smog problem, Dr. Langmuir proposed smoke screen above city. 
‘Times photo 

Theory Explained 

“Tt is well known that three 

things must be present in or- 

der for smog to be produced,” 

he said. “They»are certain 

hydrocarbons, certain oxides 

of nitrogen and sunlight. It 

follows that you can avoid 

smog by avoiding any one 

of these.” 
Avoiding hydrocarbons 

would be. extremely expen- 

aid. Avoiding nitro-| 

gen oxides would be impc | 

sible, since nitrogen and oxy- 

gen are both found in the air. 

So avoiding the sun offers the 

best prospect. 

His suggestion is that a 

smokescreen be laid by air- 

plane above the smog layer 

in that part of the tempera- 

ture inversion where the air 

is comparatively stable. He 

believes. the artificial cloud| 

will remain for a long time. 

Similar to Overcast 

“Tn the city it would be the 

same as onan overeast day g 

World War Il. | 
They’ finally sueceeded in! 

producing a dense white 

smoke that was absolutely 
harmless and nonirritating to 
humans and -it is this sub- 

stance that Dr. Langmuir sug- 

ihe said, “and smog rarely oc 

‘eurs when you have an/over 

cast.” | 

| Dr, Langmuir said the cost 

lof laying the. smokescreen} 

|would not be very large, pro-) 

lviding the Army or Navy| 

gested be tried in a smog-} 

abating experiment. 
jeould be persuaded to take, 

part in the experiment, with 

2 _ Los Angeles Times 
Po rrvrs., APRIL 21, 1955 
their smoke-laying planes. The) 
smoke itself is produced by} 
|boiling a very fine mineral oil} 

that costs only a few dollars} 
ja barrel, he said, and one gal- 
jlon of it would cover a square 
mile. 

| “I don’t offer this as a cure,” 
jhe said, “but.it would be a 
\nice demonstration.” 

Confers on Experiments 

| Dr. Langmuir, who attend- 
jed the symposium as an ob- 
|server, conferred with Dr. A. 
|M. Zarem, manager of the 
Stanford Research Institute, 
over the possibility of con-| 

lducting some Other experi- 

ments on the smog problem 

here. 

He said he has worked out 
several, inexpensive experi- 
ments that he would like to 

|see tried in Los Angeles. He is 

/too busy to conduct the experi- 
ments himself, he said, but 

would be available in Schenec- 
tady for consultation and 
might be able to come out here 
briefly from time to time. 

William °C. Foster, presi- 
dent of the Manufacturing 
Chemists’ Association, pro- 
posed formation of a perma- 
Inent Presidential Advisory 
Committee on Air Pollution 
Abatement as a means of co-| 
ordinating the nationwide ef- 
fort to control smog’ | 

Luncheon Address 

In an address delivered at} 
the final luncheon of the 400 
experts attending the sympo-| 
sium, Foster proposed that the 
lcommittee be composed of 
Federal representatives, State 
and city smog abatement spe-| 
cialists and an industry group. 

Foster said that at present 
there are 68 bills under con- 
sideration in 12 State Legis-| 
latures dealing with smog con- 
trol, with 20 more in the Con-| 
gressional hopper. 

The problem is so wide- 
spread, however, there should 
be concerted, unified effort on 

city, State and Federal levels 
to make the fight against smog 
effective. 

“In our considered opinion,” 
said the spokesman for the na- 
tion’s chemical manufactur- 
ers, “the formation of such a 

national committee sitting in 
an advisory capacity to the 
President would best serve 

the needs of industry, the 
community, and the individ- 
ual taxpayer.” 

| In a discussion devoted to 
the effect of air pollution on 
plants, Dr. J, T. Middleton, 



Kingsley to Present Findings in 

Move to Bring About Open Hearing 

A “definite plan of action 

smog problem will be submitted 

today in the climax 

This was disclosed yester- 

day by John B. Kingsley, Hol- 

lywood businessman and lead- 

er of the grand jury's effort 

to tighten smog law enforce- 

ment. Kingsley is head of the! 

grand jury's Committee on 

Governmental Honesty and 

Efficiency. 

Larson First Witness ue 

The first witness at the 

group's climactic session on 

its smog study this morning) 

will be Director Gordon P. 

Larson of the APCD. Larson 

already has spent several 

hours under questioning by 

the grand jury in sessions last 

week. 
This afternoon Kingsley 

will present his “definite plan 

of action” before the whole 

grand jury, with a view to 

making an official finding that, 

first, the public welfare has 

been affected by the smog 

and, second, that there has 

beer® misfeasance, malfea- 

‘sance or dereliction of duty 

by public officials or em- 

ployees in connection with 

smog law enforcement or ad- 

ministration. 

ee for curbing the Southland 

/ to the county grand jury 

of weeks of hearings involving public 

officials and Air Pollution Control District pe nel. 

If adopted a @. grand 

jury as a. whe find- 

ings would be sul ted to 

Superior , Judge Harold W. 

Schweitzer, in charge of the 

body, as a basis for him to 

find that under Section 925a 

of the Penal Code an open 

public grand jury hearing 

could, be ¢alled legally. 

Such’an open public hear- 

ing has been demanded by Su- 

perior Judge Samuel R. Blake 

land by spokesmen for citizen 

groups, notably the Pasadena 

Citizens’ Antismog Action 

Committee. 
Kingsley, busy yesterday 

interviewing scientists and 

other experts on smog in prep- 

aration for today’s session, 

said his research had proved 

to him that the present smog 

law “is simple and adequate.” 

Broad Definition 

He said that the regulations 

define a violation as anything 

that “causes annoyance to a 

considerable number of per- 

sons.” 
Tt was reported Kingsley 

was counting on nine votes 
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President’s Report 

1955 

Delivered to the Trustees and Supporters of the Foundation at the 

Second Annual Meeting, Hotel Ambassador, November 10, 1955, 

held jointly with the Southern California Conference 

on Elimination of Air Pollution arranged by the 

California State Chamber of Commerce. 

by Lauren B. Hitchcock 

WHAT THE AIR POLLUTION FOUNDATION IS DOING 

One year ago, at our first annual meeting here. I told you of the formation of this 
Foundation as an independent. nonpolitical, nonprofit, fact-finding organization 

dedicated to establishing clearly the nature and causes of smog, thereupon to develop 
or encourage others to develop appropriate and workable remedies. Since at that 
time our staff had been organized and at work only a few months, my report was 

rily limited to a statement of what we were doing and what our plans were. 
y we can report what we have done. I wish to acknowledge the help of my 

associates in preparing this report. 

In the Statement of Policy adopted by the Board of Trustees of the Air Pollution 
Foundation there are eight objectives. One of these is to assemble a competent 
technical staff to organize and direct a broad program of cooperation, research, and 
public information. A second is to maintain a library of materials pertinent to the 
subject of air pollution, The accomplishment of both objectives was reported to you 
last year, 

On the other six objectives we can report very substantial progress, primarily 
because of the hard and able work of the Foundation’s scientific team and public 
service staff, as well as the help we have received from industry, business, govern- 
ment, and university leaders in air pollution work. It is from the very fact that all 
these men are joining in the attack, that the community is giving increasing support 
to this cause, that we know the job will be done. 

The first of these remaining objectives is “to determine, record, and publish what 
has been accomplished to date by all agencies dealing with air pollution.’ The 
significance of our results can only be brought into proper focus by concurrent 
consideration of the work of many other agencies dedicated to the solution of the 
air pollution problem, Accordingly, we take into account the progress of others in 
this report and evaluate the Foundation’s results in the light of the other findings. 
Both the progress attained in the last year and the questions remaining to be 
answered are presented under four headings in our Second Technical Progress 
Report, No, 12 in our series of technical reports on air pollution, This report is just 
off the press and copies are available at this conference. 
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The four basic questions discussed in this report are: 
1. What is smog? 
2. How is smog formed? 
3. What are the sources? 
1. How may smog be abated? 

In Report No. 12 we summarize in 143 pages all information available at the end 
of September, 1955 which bears on these questions. Since we are communicating 
with other air pollution workers on a scientific subject. much of this report is tech- 
nical, However, our findings in each chapter are set forth in what seems to me to 
be plain English, In my report here to you today I shall only give you the high spots 
of this and other progress. 

A second objective: “To determine what remains to be done and to employ 
experts through the device of research or service contracts, who will provide infor- 
mation and advice for the shaping of juture policies and action.” First of all we 
have conducted a fact-finding program consisting of crucial research investigations 
through contracts placed with leading research centers extending across the nation 
(Figure 1). Out of these has already come important evaluation of the feasibility 

SMOG RESEARCH PROGRAM OF AIR POLLUTION FOUNDATION 

cHicaso@ 
BERKELEY Somes coLumaus' 

Wa 
@erAto Acro CINGINNATI@ 

KANSAS cITY® 

NORTH HOLLYWOOD 
PASADENA® @.0s anceLes 

SAN ANTONIO® 

Fig. 1 

Projects have been placed at Battelle Memorial Institute, (Columbus, Ohio) 
Armour Research Foundation, (Chicago, Illinois); Bureau of Standards, (Wash- 
ington, D. C.); Midwest Research Institute, (Kansas City, Missouri) : University 
of Denver, (Denver, Colorado) ; Stanford Research Institute, (Palo Alto and Pasa- 
dena, California); Berkeley Research Products, (Berkeley, California) ; Borman 
Engineering Company, (North Hollywood, California) ; Southwest Research Insti- 
tute. (San Antonio, Texas) ; California Institute of Technology, (Pasadena, Califor- 
nia) and others. 

of proposed air pollution remedies. For example, we have investigated alternate 
motor fuels not containing tetraethyl lead, as well as alcohol-gasoline blends; 
former, becaus 
might be ez 

the 
it was thought that a catalytic muffler using nonleaded gasoline 

sier to perfect: the latter, because of persistent reports that alcohol 
blends might reduce motor vehicle exhaust pollution. For reasons set forth in Report 
No. 12. neither offers promise. 

Devices have been evaluated for the control in automobile exhaust of unburned 
motor fuel, broadly known to the chemist as hydrocarbons and their derivatives. 
These devices seek to reduce such emissions or to treat the exhaust gases after they 
have left the engine. We find that some of these look very hopeful. 

Burning of rubbish has been identified as an important source of pollution, and 
the economic, workable, and nonpolluting method of collection and sanitary landfill 
is recommended. I believe the Foundation’s clear-cut recommendations have mate- 
rially advanced the program of action now underway. It cannot for practical reasons 
be done overnight. The Air Pollution Control District is doing everything possible 
to press forward on this campaign. 

By development of new and continuous measuring tools for smog, the Foundation 

in its first year has increased man’s knowledge of the problem and developed sound 
methods of attack. 

Out of thi 
understanding and diagno 

s first year of fact finding the Foundation has substantially advanced 
of the air pollution problem and is now actively par- 

pating in the development and evaluation of workable remedies Valuable sugges- 
tions are being received from some of the best minds in industrial. governmental, 
and university laborator 

A third objective: “To collect information as to what other municipal areas have 
done and are doing under similar circumstances; to consult with, exchange infor- 
mation with, and to suggest to governmental and private agencies those research 
activities, enforcement methods, or other matters, which have not yet been con- 
ducted or tried and which seem to offer promise of air pollution abatement, so that 
the efforts of all groups and individuals may be coordinated properly.” By frequent 
meetings with these agencies and by exchange of information and literature. the 
Foundation is helping to unite efforts of industry, government, and the public here 
and elsewhere in the struggle for cleaner air. This increases the manpower on our 
problem, a problem we are sharing with a growing list of cities, a problem which is 
still elusive. One important conclusion is the need for constant measuring of pollu- 
tants in metropolitan areas, in order that we may know definitely with what we 
have to contend. 

A fourth objective: “To hold technical conferences with experts and specialists 
working in this country or abroad on selected phases of the air pollution problem 
in order to facilitate and accelerate the process of finding solutions.” The Foundation 
has sponsored technical conferences here in Los Angeles. which has brought the 
help of national authorities to bear on important phases of our air pollution problem. 
These include conferences on motor vehicle exhaust, sanitary rubbish disposal, 
formation and analysis of aerosols, smog-forming chemical reacti 
of our weather to smog. The Foundation has accepted in 

and relation 
ations from leading 
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scientific societies to conduct conferences at their meetings. at which our problem 
could be described and discussed. Out of such meetings comes greater help from 
others in this country and abroad. 

The large-scale entry of the automobile industry into our problem, with all its 
resources of laboratories and engineering and scientific experts, is one of the most 
encouraging developments I can report. The decision of this great industry to come 

to our help was perhaps influenced to some small extent by the efforts of the Founda- 
tion to present the problem to it. 

Other critical phases continue to be pushed forward by the oil industry and the 
steel industry. The cooperation we are receiving from these groups and their tech- 
nical leaders i invaluable. 

This summer, at the request of the Board of Trustees, seven authorities on various 

aspects of the Los Angeles smog problem agreed to serve as a Technical Advisory 
Committee on the Foundation’s research program. The tance of these outstand- 

and engineers is very welcome. A list of members of this committee ing scientists 
appears on p. 1. 

Another important objective is “to publish current information by the most 
appropriate means on all phases of air pollution and its abatement.” The twelve 
technical reports published to date constitute in total 1,120 pages of basic informa- 

spects of modern urban air pollution in the Los Angeles tion dealing with primary ¢ 
area. Many of the findings will inevitably have application in other communities. 
Copies of all reports have been furnished not only to you. our trustees and con- 
tributors, but to all leading air pollution workers in this country and abroad, to 

scientific societies, and to the principal libraries in this country, These reports have 

been favorably reviewed in national magazines. Requests for them are being re- 
ceived not only from people in Los Angeles County but from municipal and state 
officials in California and from others over the country. Over 8,000 copies of these 
reports have been printed. 

At the same time the Foundation has been aware of its obligation to accurately 
inform the public, Valid information has been supplied through all media, includ- 

h a monthly newsletter, We have ing the press, radio, and television. We publis 
sound motion pictures and color slide collections as visual aids. In response to 
invitations from many civic and neighborhood organizations in Los Angeles County, 
we set up a speakers’ bureau to provide competent speakers. Trustees and supporters 
of the Foundation have been most cooperative in providing able men from their 
own organizations for this bureau. 

At the request of the local Public Affairs Committee of Kiwanis International 
with 110 clubs in the Los Angeles Basin, the Foundation has cooperated in their 
public-spirited effort to inform the public accurately and impartially about the 
nature and causes of smog and the progress which is being made in developing 
remedies. We stand ready to assist other groups if called upon. We are cooperating 
with the Air Pollution Control District and the State Chamber of Commerce in this 
meeting today, 
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Purposes to Which Funds Have Been Allocated 

Despite the generosity of the contributors who are supporting us in this pioneering 
attack, the magnitude of the problem has required severe rationing of funds among 
a few of the most urgent projects, particularly those not being done elsewhere or 
done adequately. Figure 2 shows where our dollar went. Note that 74 cents goes 
for direct research expenses. General and administrative expenses amount to only 
16 cents or 22 per cent of direct research as compared with 80 to 120 per cent 
typical of most industrial research. 

Our Finance Committee, a sted by many civic leader 
tion in voluntary fund raising for the Foundation. 

serve without compensa- 

18% 
Stoff 

Studies General 
and and 

Research Administrative 
Supervision 

10% 
Public 
Information 

Research 

by 

Contract 

Fig. 2 

Allocation of the Budget 

Our research dollar has been divided among the main purposes shown in Figure 3. 
These subjects are most closely concerned with our smog problem and we believe 
the way in which our research dollar is divided among these purposes is roughly 
equivalent to their relative importance. Our 1956 goal is $750,000. Many of our 

contributors have already renewed their annual subscriptions. Remaining renewals 
are anticipated, based on the experience of last year. Even so, $200,000 of new 
money must be raised, primarily from sources which have not yet contributed. 
Favorable consideration is now being given by some of these groups. It is most 
important that our goal be reached. 
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Where our Research Dollar Goes 

Summary of the Los Angeles Smog Problem 

I have touched on some of our principal accomplishments and cited a very few 
examples. | know that you want to hear answers to such questions as “*What have 
we found out?” and “Are we any nearer to solving the smog problem?” The answer 
to the second question is “yes” and I shall do my best in this brief report to tell 
you why. 

First. I will tell you what we have found out as a result of the work described 
above; second, why we are nearer to a solution; and third, the nature of the solution 
as it is now taking shape. 

It is inevitable that in bringing the definition of the Los Angeles smog problem 
up to date some of the conclusions will seem familiar, particularly to those who 
have followed air pollution work in Los Angeles for several years, Many of these 
conclusions derive from the work of the Air Pollution Control District, Professor 
Haagen-Smit at California Institute of Technology, Stanford Research Institute, and 
others. This definition is the result of critical selection of facts and evaluation of 
many differing theories which characterized the vague understanding of the problem 
as of two years ago. Those of you who have followed this battle more closely may 
recognize a firming up of certain points, and the absence of other theorie: 
supposed remedies. 

The Los Angeles smog problem is a direct consequence of air pollutants 
from man’s activities. Operation of motor vehicles, 

and 

ari 
and rubbish burners, 

ing Ss 
. factories 

12 

to name three principal categories, contribute a great variety of pollutants in gas, 

liquid, or solid form, Some of these are visible at the point of origin, and some are 

not. None of these pollutants at the point of origin possess the characteristics of 

smog, which we will define shortly. 

While our smog problem is a direct consequence of man-made pollution, meteoro- 

logical and topographical influences contribute to the undesirable effects, although 

they do not of themselves cause these effects. Los Angeles did not have a smog 

problem of any moment prior to around 1940, yet the meteorology and topography 

of this area have undergone no significant change as far back as there is any 
record. The quantity and variety of pollutants, being a direct consequence of man’s 
activities, increase with the number of motor vehicles, factories, and tonnage of 
refuse burned. 

About the beginning of World War II man’s activities in the Los Angeles Basin 
resulted in a daily production of pollution which began to exceed the natural dis- 
sipating capacity of the environment, particularly on those days when the inve 
was low and the winds were low, Man’s activities had always produced pollution, 
but up until then, while we had had the same cycles of low inversions and low winds, 
objectionable concentrations did not arise because the emi 

on 

sions were not excessive. 
as existed then, no worse 

or no better, but the daily production of pollutants has increased enormously so that 
their concentrations are much higher than they used to be. 

The same opportunities for escape of pollution exist toda 

Methods of Attack 

Two obvious approaches to the problem have received a vast amount of specula- 
tive consideration by both scientists and laymen. The first approach is to find some 
way of changing our meteorological or topographical features. The second is to 
reduce our pollutants at their points of origin. Another way is treatment of the 
atmosphere, as by neutralization or dilution. 

Profound studies by properly qualified meteorologists and physicists have failed 

thus far to reveal any likelihood that man can economically change either meteoro- 
logical or topographical features sufficiently to have any significant effect on our air 
pollution problem. The quantities of energy associated with these natural influences 
appear to be far beyond any resources of man of which we have knowledge at 
present. 

The second approach, to reduce pollutants at their sources, is the only approach 
which has resulted in any progress in abating air pollution here or elsewhere. 
Beginning about eight years ago, various control devices were installed. These 
controls include, for example, sulfur recovery systems, electrostatic precipitators, 
bag filters and other devices for collecting some of the dusts, floating roofs on 
gasoline storage tanks, closed recovery systems in oil refineries, and many others. 
These installations have been made either voluntarily by the parties concerned or 
as a direct consequence of regulations of the Air Pollution Control District, which 
estimates that in total these devices are keeping out of our air today about 1,100 
tons per day of pollutants. 
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In metropolitan areas with better natural ventilation, this achievement would 

undoubtedly have been far more significant. One can only speculate on what our 

smog problem here would be like today if this progress had not been made. That 

it is inadequate is due to the tremendous continuing growth here in man’s activities, 
a growth unequalled elsewhere in this country. The continuation of severe smog 
attacks shows that either the pollutants which have been controlled are not the 
ones which contribute substantially to our smog effects, or if they are, that they 
have not been reduced sufficiently. 

Are Some Pollutants More Harmful? 

This brings up a third approach to a solution of our smog problem, which is 
really a special case under the second method of reducing pollutants at their points 
of origin. In this third approach it is assumed that some pollutants are much worse 
than others. By the same token it is assumed that there are some pollutants which 
are relatively innocuous. This, of course, has been the traditional approach to de- 
velopment of our sanitary water supplies, which contain innocuous contaminants 
but in which the harmful agents are controlled to levels which have been carefully 
determined to be tolerable. 

This third approach has in its favor the possibility that the control of only harmful 
air pollutants would be considerably less expensive to the community; for to at- 
tempt to solve our problem by reducing all pollutants to, let us say, 1940 levels 
would require the development and installation of a vastly greater amount of 
equipment. hence take more time and money. The third approach assumes that the 
harmful pollutants can be identified and that devices can be developed and installed 
specifically for these pollutants in less time and at less expense. 

There is evidence that some of our numerous pollutants here are more harmful 

than others. It therefore becomes apparent upon brief reflection that we must have 
some yardstick of harmfulness. We know of no single pollutant entering our atmos- 
phere which is known to be harmful to man at the highest concentrations found here. 
Ozone, which has come to be the index of our smog intensity, does not originate in 
any of man’s activities but forms in our atmosphere as a consequence of complex 
photochemical reactions involving certain of our pollutants. Neither has anyone 
been able to find among our myriad pollution sources any compounds which, as 
emitted, produce the specific forms of eye irritation or plant damage characteristic 
of Los Angeles smog in the concentrations measured in the atmosphere, Again, 
therefore, these agents are formed in our atmosphere subsequent to the point of 
escape. 

Pursuing this third approach then, one wishes to know which pollutants take 
part in the reactions which produce the harmful or undesirable effects. 

Let us at this point offer a definition of Los Angeles smog: it is an atmospheric 
condition which can be defined so far only in terms of its identifiable effects. These 
are (1) eye irritation; (2) reduced visibility; (3) oxidant formation, including 
ozone; and (4) plant damage. This is admittedly a loose and arbitrary definition, 
but we know of no better one at present, It distinguishes between gross air pollution 
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on the one hand and the condition which develops objectionable effects. It is useful 
only to the extent that it provides some basis for selecting harmful or undesirable 
pollutants from the great variety we have. To put it another way, if by removing 
certain pollutants we could prevent the above-named effects, we would say that we 
had found the smog formers. 

Principal Pollutants 

In pursuing the third approach, it seems logical to begin with an inventory of our 
atmosphere, An inventory of pollutants at their points of origin is also pertinent. 
Both inventories are needed in taking either the second or third approach, Much 
work has been done in an effort to develop these data. While much more remains 
to be done, estimates of the composition and quantities of sources, reinforced by 
extensive air sampling, indicate that the principal initial pollutants arising from 
man’s activities include these: 

Carbon monoxide 
Organic Compounds 

Hydrocarbons 
Partially oxidized hydrocarbons 
Miscellaneous organics from partial combustion of rubbish 
Miscellaneous solvents (dry cleaning, paint thinners) 

Oxides of nitrogen 
Oxides of sulfur 
Particulate matter 

Carbon (soot) 

Dust (silicates, carbonates, sulfates, etc.) 
Ash (great variety of metallic oxides) 
High molecular weight organic polymers, tars, finely divided particl 

from the abrasion of tires, etc. 

Water vapor 
Carbon dioxide 

In some of these categories there are a great variety of compounds, Water and 
carbon dioxide are considered to be innocuous. Carbon monoxide is not found in 
our atmosphere at concentrations remotely approaching toxic levels published by 
public health authorities, nor has it been shown yet to take part in atmospheric 
reactions. Accordingly, it is set aside tentatively as harmless under presently known 
conditions prevailing here. 

Particulate Matter 

Particulate matter is suspect not only because of its more obvious role in forming 
aerosols and reducing visibility, but because of the growing evidence that sub- 
micron* particles may collect gaseous and liquid pollutants existing at nontoxic 

*A micron is about 1/25,000 of an inch; the average human hair is about 70 microns thick 
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levels, concentrate them, and transport them into the deeper portions of the respira- 

tory system. Some metallic oxides existing normally in our particulate matter are 

also capable of catalyzing oxidation reactions, including the oxidation of sulfur 

dioxide to sulfur trioxide. 

Analyses of our particulate matter by the U, S, Public Health Service, as reported 

by Chambers, are preliminary but indicate that the sulfate and nitrate content here 

is higher than in any of thirty other American cities sampled. Because of the obvious 

contribution to grime and smoke, let alone the unproven but suspected effects. it is 

generally conceded that particulate matter should be the object of more complete 
control, Despite the efforts of the Air Pollution Control District (APCD) and others. 
one important source of particulate matter, namely the burning of rubbish, remains 
largely uncontrolled mainly because of political factors. APCD regulations exist. the 
purpose of which is to limit the rate at which the particulate matter may be emitted 
as defined either by grains per cubic foot of stack gases or by opacity as estimated 
by the Ringelmann chart. Burning of refuse has been estimated by APCD to account 
for as much as 65 per cent of the “smoke” in Los Angeles. 

The control of particulate matter is subject to the same approach as air pollution 
in general, in that one may strive to control all particulate matter at the source, or 
to identify harmful particulates and seek to control these selectively, Again, we are 
in need of much more information, Except for the reduction of visibility, there is 
inadequate evidence so far that particulate matter contributes to smog as defined 
by its manifestations. 

Sulfur 

Sulfur dioxide itself is found in our atmosphere normally at lower levels than 

found in some other large cities. Plant damage due to smog is definitely distinguish- 

able from that due to oxides of sulfur and sulfuric acid. Data on the concentration 

of sulfur trioxide and sulfuric acid in our atmosphere are virtually nonexistent. 
There is no evidence that sulfur dioxide in the maximum concentrations ever re- 

ported here causes any eye irritation, There is no evidence that oxides of sulfur or 

sulfuric acid increase measurements of oxidants or ozone, Sulfur dioxide reduces 
the oxidant reading by potassium iodide. In short, at the concentrations found in 
our atmosphere in Los Angeles, there is no evidence that sulfur dioxide exerts any 
harmful effects despite the popular impression that “sulfur is a culprit.” a view 
traceable to incidents in other cities where at times sulfur oxides or hydrogen sulfide 
have been found at higher concentrations and associated with acute air pollution 
effects. The extent to which sulfur compounds in the Los Angeles atmosphere are 
harmful is yet to be established. 

Organic Compounds 

Among the so-called principal pollutants listed above, there remain organic com- 
pounds and oxides of nitrogen. These include all the hydrocarbons* found in natural 

“Hydrocarbons are compounds of hydrogen and carbon and are the principal substances in 
petroleum and petroleum products, such as gasoline and oil. 
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gas, and petroleum and petroleum products, beginning with methane. Such com- 
pounds and their derivatives enter our atmosphere from gas distribution systems; 
from the production, refining, and marketing of petroleum products: and from the 
incomplete combustion of these products; also, from the vaporization and/or atomi- 
zation of heavier products such as lubricating oils; and by evaporation from car- 
buretors and motor vehicle fuel tanks, Depending upon air-fuel ratios and upon 
normal operating temperatures and design characteristics of the great multitude of 
combustion devices which man operates today, both unburned and partially oxidized 
fuel escapes to the atmosphere. 

SAN GABRIEL MOUNTAINS 

SANTA MONICA MOUNTAINS 

Fig. 4 

when hydrocarbon concentrations downtown exceeded 0.5 parts per million of 
This confused jumble of “spaghetti” is clarified by the schematic representation in 
Figure 5. 
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Schematic summary of thirty-two wind paths from Figure 4, with number of indi- 
vidual trajectories represented shown by a numeral near beginning of each of the 

four representative paths shown. Note that on fifteen days hydrocarbons in down- 

town Los Angeles were picked up by air moving in from the San Gabriel Mountains 

and on nine other days from the coast near Santa Monica, a total of twenty-four, or 

75 per cent of the thirty-two smog days when the air traversed heavy traffic areas 
and no refinery areas; on the other eight days the paths led near enough to refineries 
to be influenced by them, although none passed directly over the area of concentrated 
refineries in the south, In all thirty-two cases wind paths traversed heavy traffic 
areas in arriving at the downtown test station at Fifth and Spring Streets, Details 
of these findings are included in Report No. 13 now in preparation. 
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In addition to the galaxy of hydrocarbons and hydrocarbon derivatives connected 
with the production and use of commercial fuels, there are organic compounds re- 
sulting from the incomplete combustion of miscellaneous refuse. While but a few 
of these organic compounds have been identified, it is known that they include 
phenols. acetone, methanol, organic acids and tars, somewhat analogous to the 
products of wood distillation. 

The consumption of miscellaneous solvents, as in dry cleaning or in paint thinners 
in the Los Angeles area, must closely approximate the input of these compounds to 
our atmosphere, Among such solvents would be found carbon tetrachloride, tri- 
chloroethylene, tetrachloroethylene, benzene, monochloro benzene, solvent naphthas, 
and turpentine, 

Haagen-Smit originally, and now several other workers, have produced oxidant 
and/or ozone by irradiating mixtures of single organic compounds with nitrogen 
dioxide and oxygen. in which the organic compound has been any one of a number 
of different saturated hydrocarbons. olefins, diolefins, straight chain or branched 
molecules, aldehydes, alcohols, ketones, and complex mixtures of organic compounds 
such as commercial gasoline as well as auto exhaust. The capacity for oxidant or 
ozone formation may vary widely from one organic molecule to another. The amount 
of oxidant and/or ozone formed is also dependent upon the starting concentration 
of nitrogen dioxide and upon the intensity and time of radiation. 

Reduction of Selected Organic Compounds 

In the light of these experiments and others carried out along similar lines, ob- 
served oxidant and ozone values in the Los Angeles atmosphere can be accounted 
for qualitatively in terms of observed concentrations of organic compounds and 
nitrogen dioxide, even though we do not yet understand the complex reaction mech- 
anisms. We cannot yet say that the reduction or the elimination of certain classes 
of organic compounds, such as gasoline hydrocarbons, would cause a proportionate. 
or any, reduction in ozone, because it is entirely possible in our present state of 
knowledge that the remaining organic matter plus the unchanged nitrogen dioxide 
would still produce as much ozone as before, Conceivably, reduction of nitrogen 
oxides might have a more significant effect in reducing smog than reduction of 
organic compounds, particularly if the latter reduction were confined to certain 
classes of compounds. 

So far we have been discussing one smog effect, namely oxidant-ozone, The ex- 
perimental production of eye irritation, plant damage, and reduced visibility by 
irradiation of organic compounds and nitrogen oxides at experienced concentra- 
tions is far less extensively reported in the literature. 

There are indications that auto exhaust blended from all four operating cycles. 
and hydrocarbons at concentrations close to those estimated for the Los Angeles 
atmosphere during heavy smog periods, when irradiated, will produce both eye 
irritation and plant damage. There are indications that the same may be true of 
gasoline vapors themselves. We do not know what the compounds are which irritate 
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eyes or damage plant nor do we know from which hydrocarbons or other organic 

compounds they are formed. Ozonated olefins produce typical smog damage to 

plants in controlled laboratory tests. Consequently, we cannot say that reducing the 

hydrocarbon content of auto exhaust by 50 per cent or any other fraction will or 
will not reduce eye irritation and plant damage. If what might be termed “gasoline- 
economizer” devices are developed, which would reduce the hydrocarbon content in 
auto exhaust on an over-all average by 50 per cent for example, at the present time 
we can only say that this would effect fuel savings of about 3 per cent, based on the 
total fuel consumption of the average motor vehicle. Based on an average consump- 
tion of two gallons per day, this should represent a savings of about 20 gallons per 
car per year. or about $6, Some people feel that the cost of a control device would 
be justified by fuel economy alone. Multiplied by over two million vehicles, this 
would amount to keeping out of our air something like 500 tons of gasoline vapors 
per day, With respect to smog effects. however, without control of oxides of nitrogen 
at the same time and without control of the very substantial remainder of the or- 
ganic compounds, we can see little basis at present for the conclusion that a sig- 
nificant reduction in smog is to be expected by the use of a device which will reduce 
hydrocarbons from automobile exhaust by 50 per cent. 

This statement will doubtless seem unreasonable to some people and disappointing 
to a great many, It is a statement based on lack of data rather than on the basis of 
facts in hand. This is why we feel that “chamber” experiments (see page 22) are 
urgently needed in order that the smog-forming potential of actual sources, singly 
and in combination, may be tested, as well as the effects of proposed control devices 
for these sources. Experimentation in this way could forestall the premature adoption 
of devices which might cost the community many millions of dollars without com- 
mensurate gains. 

Other Data Needed 

We believe that additional information is essential as to the variation of various 
pollutants with respect to both time and place, We have no data showing the con- 
centrations of organic compounds and oxides of nitrogen, for example, in the imme- 
diate proximity of heavy traffic arteries, Our data so far are limited to a few scat- 
tered monitoring stations where in all likelihood we have measured residual values 
after both chemical reaction and dispersion have taken place. Similar comments may 
be made with respect to composition and concentrations of other pollution sour 
such as industrial stacks. Considerable progress has been made in developing 
methods of analysis, particularly in the direction which will permit continuous auto- 
matic recording for monitoring purposes. Much. however. remains to be done. With- 
out sufficiently accurate and dependable methods of analysis and monitoring, we 
cannot know with what we have to contend. 

The many uncertainties on what seem to us crucial questions, indicated throughout 
the foregoing discussion, are the basis of the numerous research projects we propose. 
Any practical estimate of the cost of such research now in sight far exceeds our own 
financial resources, We hope that other agencies will recognize the importance of 
these research projects so that more rapid progress may be made. 
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How Much Progress Has Been Made? 

Because the nature and causes of smog are now more clearly understood and 
more generally agreed to, and because, therefore, the types of remedies are beginning 
to take shape at least in a general way, important progress has been made and is 
being made despite the fact that smog is still with us and may be getting worse. We 
know now what our principal targets are. We are building an arsenal of weapons 
in the form of scientific instruments and methods of analysis, We can begin to call 
our shots, Those of you who were close to the situation two years ago I think will 
agree that progress has been made. The Foundation has been a part, but only a part, 
of this progress. 

What is the Shape of Remedies to Come? 

Recognizing that predictions are hazardous, certain probabilities stand out with 
respect to the types of remedies likely to prove successful. Th e are 

1. There is little likelihood that any practical changes in the meteorology or 
topography of the Los Angeles Basin would be effective in reducing smog. 
The quantities of energy required to transform or modify these natural 
influences appear to be far beyond any resources of man of which we have 
knowledge at present. 

2. Control of the effluents from the burning of rubbish can well be accom- 

plished by banning this archaic practice. Cut-and-fill disposal may offer 
effective relief for some years, but eventually improved designs for munici- 
pal large-scale incinerators will probably have to be developed. Adequate 
designs await further research, 

from indus 3. The reduction of air-borne particl rial stacks will have to be 

attacked from two different standpoints, Improved efficiency of combustion 
could eliminate organic aerosols, but inorganic materials will have to be 
removed from the stack gases by physical or chemical means. Both ap- 
proaches require further research. 

If sulfur dioxide emissions are found to require further reduction. the most 
effective attack may well be elimination of sulfur from the fuel. Suitable 
methods, particularly for residual fuel oil, are not currently available. 

5. Further abatement of hydrocarbon and solvent lo: by evaporation means 
an extension of vapor recovery or combustion systems. More engineering 
research will be required to develop economic equipment for this purpose. 

6. Reduction of the hydrocarbon emissions from the exhaust of internal- 
combustion engines awaits an effective method. In the case of spark-ignited 
engines, four areas show promise: fuel cutoff devices operating during de- 
celeration, exhaust converters (either catalytic or noncatalytic), fuel injec- 
tion, and improved maintenance, It may well be that ultimately some com- 
bination of the above may be most suitable, In the first three areas adequate 
devices are not yet developed, although automobiles using fuel injection 
could well appear in 1957, Such designs would obviate the need for a fuel 
cutoff device. Even so, exhaust converters would still be needed. 
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The quantitative value of improved maintenance has not yet been de- 

termined. Whether governmental action in this regard will be desirable 

depends on the magnitude of hydrocarbon reduction that could be achieved 
and the nature of other devices to be used. 

Slightly different problems are presented by the diesel engine, but these 

should be amenable to further research, Such work should be initiated at 

once. If the gas turbine engine becomes a reality for automobiles, other 

problems may develop. It is assumed that the automobile manufacturers 
will anticipate this possibility. 

7. The one area in which it is difficult to envision an effective reduction device 
is for oxides of nitrogen, whether they are emitted from automobiles, diesels, 
or industrial stacks, Obviously, a concerted research study is badly needed. 

Implicit in this picture of remedies to come is the need for stepped-up engineering 

and development. Above all, Los Angeles needs an air resource test facility. Plans 

are now being drawn up by the Department of Engineering at the University of 

California at Los Angeles with the cooperation of the Air Pollution Control District 
and the Air Pollution Foundation. Such a facility is intended to provide accurate 
and reliable information as to the importance of various atmospheric pollutants and 
the consequences of reducing or eliminating any one or more of them. Of great 
importance to us would be our ability to test in this facility the various remedies 
that have been and will be suggested, In this way the public would be assured that 
any remedy recommended to it or required of it was workable, worthwhile, and 
economical. Among all the jobs that lie ahead of us on the road toward 
victory over smog, the construction of this air resource facility we con- 
sider foremost. 

Can the Smog Problem be Solved? 

We are asked many times by our friends, by the Foundation’s supporters, and 
the public in general if we really believe that the smog problem can and will be 
solved. If the staff of the Air Pollution Foundation believed that the answer to this 
question were anything but “Yes!” they would shut up shop and change jobs 
reputable scientist willingly associates himself with any project that he believes will 
result in failure. 

But to say that the solution will be easy and quick is another matter. There are 
two technical factors involved in solving the Los Angeles smog problem, These are 
(1) lack of information, and (2) lack of adequate abatement methods. To solve 
these problems, we must (1) establish limits for the important pollutants and (2) de- 

velop control mechanisms based on these facts. We are currently engaged in finding 
and assembling the necessary factual information, With this as a base, we can de- 
velop abatement procedures just as surely as scientific men can develop jet aircraft 
or man-made satellites. 

But there is a third problem — one not under the control of the scientists. This 
is the willingness of the community — which includes business, industry, the public, 
and government — to spend the necessary money and to accept the necessary con- 
trols, Nothing worthwhile is ever free. : 
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Now let’s get specific! Evidence is piling up that two major smog sources not 

now controlled are incinerator effluents and the hydrocarbons from automobile ex- 

haust. We, along with others, are developing solutions. We know what to do about 

the incinerator problem; now it is up to the community to accept the solution. 

Work on the development of a device to reduce hydrocarbons in automobile 

exhaust is underway in many laboratories. A device to reduce oxides of nitrogen 

may also have to be developed. Industry will have to tool up to manufacture these. 

But, will industry supply the money if it is not certain that the products will be 
effective and will sell? We are developing the means to test these devices so that 
we can assure industry and the public that they will be effective. 

Let us assume these tests are affirmative. Then comes community action, The 
devices will cost money—perhaps $15, perhaps $150, for each car owner. The devices 
may have to be inspected twice a year. This means an inspection system, which 
means higher taxes and further inconvenience to the motorist, So, in this hypo- 
thetical but highly probable case, the alleviation of smog will mean that the com- 
munity must accept direct c for installation and maintenance, the indirect cost 
of inspection, and a measure of inconvenience. But again, if we did not believe the 
community wants to get rid of smog badly enough to do these things, we wouldn’t 
be here. 

Likewise, industry may have to develop and install additional devices for the reduc- 
tion of hydrocarbons, nitrogen oxides, and possibly other pollutants. We think the 
willingness of this part of our community to spend the necessary money and to accept 
the necessary procedures has been demonstrated and may be relied upon in the 
future. 

But even if remedies which have been suggested do not completely solve the prob- 
lem, the remaining difficulties are amenable to the same tactics: 

Get the facts, 
Develop and test abatement devices and methods. 
Get public acceptance. 

This is the Foundation’s program; we believe it will be effective. 

“The scienti. should be a man willing to listen to every suggestion, but determined 

to judge for himself. He should not be biased by appearances; have no favorite 
hypothesis; be of no school; in doctrine have no master. He should not be a respecter 
of persons, but of things. Truth should be his primary object. If to these qualities 
be added industry, he may indeed hope to walk within the veil of the temple of 
nature.” ..+ Michael Faraday 
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Statement of Policy 

Purpose of the Foundation 

An independent, nonprofit corporation has been established for the following 

purposes: 

1. To cooperate with and to a: in coordinating the efforts of governmental 

agencies, educational institutions. specialized research groups, and medical, 

legal, and other technologists, so that every phase of air pollution shall be 
the object of careful study and constructive, remedial action. 

2. To provide for research on those phases of the problem not already under- 
taken or completed by other agencies. 

3. To inform the public periodically concerning the nature and extent of air 
pollution, progress made in its elimination, and obstacles to such elimination. 

Organization of the Foundation 

The Board of Trustees of the Foundation is composed of business. professional, and 

industrial leaders with records of conspicuous public service. About one-third are 
representatives of industrial enterprises which are or may be contributors in some 
degree to air pollution, The principal reason for their membership on the Board, in 
addition to their recognized standing in the community, is to make certain that they 
will be parties to all facts and evidence brought to light on the problem, so that they 
and their colleagues in like enterprises can continue to devote their best efforts 
toward the abatement of air pollution. 

As a matter of policy, not more than one representative of a given industry serves 
on the Board at a time. Trustees serve without compensation, nor do they contribute 
financially to the Foundation. Less than half of the Trustees represent companies or 
organizations which are providing financial support. and most of these do not con- 

tribute to air pollution. 

The funds of the Foundation are donated by about 150 different enterprises, trade 

associations, banks, insurance companies, and industries, representing a cross section 

of the community. Few of the donors are or may be contributing to air pollution, and 

less than one-half of total funds received come from all such sources combined. 

Financial contributions are unrestricted as to purpose and convey no rights to the 

donors other than to receive copies of reports, findings. and recommendations. 

Neither membership on the Board of Trustees nor donation of funds can in any 

way obtain privileged treatment in connection with responsibility for air pollution or 

abatement. The work of the Foundation will be conducted with complete objectiv- 

ity at all times and its findings are made impartially. 
i 

A Managing Director and a limited staff of experts will conduct the day-to-day 
activities of the Foundation under the general supervision of the Board of Trustees. 
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What the Foundation Proposes to Do 

1. To assemble a competent technical staff to organize and direct a broad pro- 
gram of cooperation, research, and public information. 

2. To determine, record, and publish what has been accomplished to date by 
all agencies dealing with air pollution. 

3. To determine what remains to be done and to emplo 
device of research or service contracts, who will provide information and 

advice for the shaping of future policies and action. 
4. To collect information as to what other municipal areas have done and are 

doing under similar circumstances. 
5. To maintain a library of materials pertinent to the subject of air pollution. 
6. To consult with, exchange information with, and to suggest to governmental 

and private agencies those research activities, enforcement methods, or other 
matters, which have not yet been conducted or tried and which seem to 
offer promise of air pollution abatement, so that the efforts of all groups 
and individuals may be coordinated properl 

7. To hold technical conferences with experts and specialists working in this 
country or abroad on selected phases of the air pollution problem in order 
to facilitate and accelerate the process of finding solutions. 

8. To publish current information by the most appropriate means on all phases 
of air pollution and its abatement. 

experts through the 

What the Foundation Does Not Propose to Do 

1. It will not duplicate services already rendered by governmental or private 
agencies. 

2. It will not conduct research activities directly, unless it appears clear that 
no existing agency can conduct them as advantageously. 

3. It will not expend funds entrusted to it for the construction or equipping of 

Foundation laboratories that will duplicate facilities already available. 
4. It will not hold public hearings for the purpose of receiving complaints, or 

in any way substitute for governmental agencies now charged with responsi- 
bility for certain phases of the air pollution problem. 
It will not offer any immediate or ready solution for a very complicated, 
long-range problem. 

on
 

How the Work of the Foundation May Be Assisted 

Those who believe that the proposed activities of this independent Foundation can 
be of help may assist in this work by making contributions payable to the AIR POL- 
LUTION FOUNDATION, addressed to its headquarters at 704 South Spring Street, 
Los Angeles 14, California. 

Contributions from governmental organizations, business or industrial enterprises. 
and from private citizens will be welcomed by those in charge of its program. 
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A Word of Caution...and an Invitation 

The smog-free skies of an earlier day in California cannot be brought back imme- 

diately by any endeavor, however resolute the attempt, or through any quick expendi- 

ture of funds; they can be restored over a reasonable time by diligent and honest 

fact finding, by wise and effective action. 
Air pollution is now recognized as a national problem. The fundamental contri- 

butions which the Foundation is making toward the solution of urban air pollution 

are attracting increasing national attention. 

Assumptions Made by the Foundation 

1. That the problem of air pollution is one of the most serious confronting 

urban areas in California and elsewhere; that it is worthy of the best efforts 

of everyone concerned; and that it calls for the expenditure of whatever 

funds are needed for its solution. 

2. That the air pollution problem is not new and is generally increasing. 

3. That geographical and meteorological features often contribute materially 

to the air pollution problem, especially in the Southern California are; 

4. That every additional person or industrial enterprise locating in this area 

potentially adds to the problem. 

5. That much excellent work has been done by governmental and private 

agencies to reduce air pollution, and by the press to keep the public in- 

formed; that the public should be informed of all significant phases of the 

problem. 
6. That further information must be obtained and additional action taken 

before the air pollution problem can be brought under proper control. 

7. That there is no quick or easy solution to the problem, no matter what funds 

should be spent immediately or what laws should be invoked. There is an 

understandable tendency to oversimplify this problem and to insist that its 

obvious seriousness and urgency somehow must expedite its 

8. That the control of emission of particular ga 
alone solve the problem. (Some of these pollutants, believed to be harmless 

or of minor importance individually, may in combination undergo photo- 

chemical reactions in a manner not completely understood at present.) 

9. That while the solution of the urban air pollution problem is long range. 

short-range steps should be taken to alleviate it further, as soon as reliable 

facts are available and policy decisions have been made. 

10. That many of the findings of the Foundation, including methods of attacking 

the air pollution problem as well as remedies, are applicable to all metro- 

politan areas and should be widely disseminated. 

solution, 

fumes, or dusts may not 
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TECHNICAL REPORTS 

published by the 

AIR POLLUTION FOUNDATION 

Report No. 1 “Meteorology of the Los Angeles Basin” 

M. Neiburger and J, C. Edinger, 99 pp.. April, 1954..... 3.00 

Report No. 2. “Combustion and Smog” 
W. L. Faith, 63 pp., September, 1954..... 3.00* 

Report No. 3. “Conference on Incineration, Rubbish Disposal, and Air 

Pollution” 

Francis R, Bowerman, Editor, 52 pp., January, 1956...........8 3.00 

Report No. 4 Technical Progress Report” 

W. L. Faith, L. B. Hitchcock, M. Neiburger, N, A, Renzetti, 

L. H. Rogers, 89 pp. March, 1955...:..0:ceeeeeenernee $ 4.00 

Report No. 5 “Hydrocarbon Losses from the Petroleum Industry in Los 
Angeles County” 
Southwest Research Institute, 22 pp., November, 1954........ 1.50 

Report No. 6 “Basic Statistics of the Los Angeles Area” 

Neil Goedhard, 74 pp.. January, 1955 3.50 

Report No. 7 “Tracer Tests of Trajectories Computed from Observed 

Winds” 
M. Neiburger, 59 pp.. April, 1955..... _$ 3.00 

Report No. 8 “Field Evaluation of Houdry Catalytic Exhaust Converters” 

Southwest Research Institute, 77 pp. June, 1955.......- .$ 3.00 

Report No. 9 “An Aerometric Survey of the Los Angeles Basin, August- 

November, 1954” 

A. Renzetti, Editor, 334 pp.. July, 1955.. $10.00 

Report No. 10 “Feasibility of Control Methods for Automobile Exhaust 

Southwest Research Institute, 63 pp., August, 1955. 8 2.50 

Report No. 11 “Visibility Trend in Los Angeles” 

M. Neiburger, 45 pp., September, 1956... _$ 1.50 

Report No. 12 “Second Technical Progress Report” 

W. L. Faith, L. B. Hitchcock, M. Neiburger, N, A. Renzetti. 

L. H. Rogers, 143 pp.. November, 1955. $ 3.00 

Report No. 13 “Wind Trajectory Studies of the Movement of Pollutants in 

the Los Angeles Basin” 

M. Neiburger, N. A. Renzetti, R. Tice. 

Report No. 14 “Photochemical Processes in Polluted Air 

P. A. Leighton and W. A. Perkins....... weeeueeein preparation 

acoso in preparation 

*Out of print. Essential information of Report No. 2 now brought up to date and included in 

Report No. 12. 
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Contributors 

Aerojet-General Corporation 

Alloy Steel & Metals Company 

American Airlines, Inc. 

American Potash & Chemical Corporation 

Apex Steel Corporation, Ltd. 

Associated Brick Manufacturers of Southern 

California 

Atchison, Topeka & Santa Fe Railway Company 

Automobile Manufacturers Association 

Bauer, J. A., Pottery Company 

Bechtel Corporation 

Bendix Aviation Corporation 

Bethlehem-Pacific Coast Steel Corporation 

Braun, C. F., & Company 

Coldwell, Banker & Company 

Convair 
Douglas Aireraft Company, Inc. 

Downtown Business Men’s Association of 

Los Angeles 

duPont de Nemours, E. I., & Co., Inc. 

Ethyl Corporation 

Firestone Tire & Rubber Company of 

California, The 

Flintridge China Company 

Fluor Corporation, Ltd., The 

Ford Motor Company 

Gladding, McBean & Company 

Goodrich, B. F., Company, The 

Goodyear Tire & Rubber Company of 

California 
Gough Industries, Inc. 

Graybar Electric Company, Inc. 

Griffith Company 
Hansen-Lynn Company, Inc. 

Helms Bakeries 
Hollywood Turf Club 

Hycon Manufacturing Company 

Industrial Indemnity Company 

Kaiser Steel Corporation 

Kay-Brunner Steel Products, Inc. 

Lockheed Aircraft Corporation 

Los Angeles Clearing House Association 

Los Angeles Newspaper Publishers Association 

Los Angeles Turf Club, Inc. 

Menasco Manufacturing Company 

Mosaic Tile Company 
Moviola Manufacturing Co. 
National Tank & Manufacturing Company, Inc. 

North American Aviation, Inc. 
Northrop Aircraft, Inc. 

Norris-Thermador Corporation 

Orange County Ceramic Tile Manufacturing 
Company 

Pacific Clay Products 

Pacific Mutual Life Insurance Company 

Pacific Telephone & Telegraph Company 

Pacific Tile & Porcelain Company 
Phillips Poultry Company 

Pomona Tile Manufacturing Company 

Prudential Insurance Company of America, The 

Radioplane Company 
Redondo Tile Company, Ltd. 
Riverside Steel Construction 
Rowan, R. A., & Company 
Schlitz, Jos., Brewing Company 

Sears, Roebuck & Company 
Southern California Edison Company 
Southern California Gas Company 

Southern California Poultry Company 

Southern Counties Gas Company 

Southern Pacific Company 

Southern Pipe & Casing Company 
Sprague Engineering Corporation 

Starnes, Walter, Company 

Stauffer Chemical Company 
Sunkist Growers 

Thompson Products, Inc. 
Transco Products, Inc. 

United Airlines Foundation 
United Concrete Pipe Corporation 
United States Rubber Company 

United States Steel Corporation 
Universal Cast Iron Manufacturing Company 

Utility Appliance Corporation 
Van de Kamp’s Holland Dutch Bakers, Inc. 

Vernon Kilns 

Voit, W. J., Rubber Corporation 
Weber Aircraft Corporation 

Western Oil and Gas Association 
X-Ray Products Corporation 

The Board of Trustees at its Annual Meeting requested that copies of this report be sent to 

all friends and supporters of the Foundation. Additional copies are available free upon request. 
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Presidents Report 
Delivered to the Trustees and Supporters of the Foundation 

at the First Annual Meeting of the Board of Trustees 

at the Hotel Ambassador, November 16, 1954, by 

Dr. Lauren B. Hitchcock, President and Managing Director 

This meeting marks a milestone. One year ago, 

almost to the day, most of you met in this hotel and 

organized the Air Pollution Foundation. On November 

16, 1953, the Foundation was officially incorporated 

under the laws of California as a non-profit research 

organization. I reported for duty on February 1 and 

started immediately to find permanent quarters for the 

Foundation and to select four top-notch scientists to 

work with me as a scientific team. In this we had the 

invaluable help of our Trustees. On March 15 we were 

at work at 704 South Spring Street and by the end of 

May we had largely completed our small but high- 

quality organization. 



Progress on Stated Objectives... 

In its original Statement of Policy, issued 

in November, 1953, the Board of Trustees listed its 

seven intentions, aimed at expediting the 

solution of the smog problem. 

No 1 Number one was “to assemble a competent technical staff to organize and 

: information.” direct a broad program of cooperation, research and publi 

I would now like to present to you the key men on our staff 

Dr. W. L. Farr Dn. M. Newurcer Dr. N. A, Renzertr 

Deputy p iresioe end Senior Meteorologist Senlor Physicist 
Chief Engineer 

Du. L. HL. Rocers Burt Lerrer Rosert S, WrearHer.y 
© Chemist Public Information Officer Business Manager 

our single most valuable resource. Assisting heir competent and able work 
them we have the minimum possible office foree, hut one which makes up for its 

lack in numbers in earnestness, hard work and ability, This organization is fired 

with enthusiasm for its job and I will match their working hours and productivity 

inst any organization represented here today, We even solved the coffee-break 

problem by buying our own percolator. Morale in this organization is one hundred 

percent. 

Early this year we began to seek the cooperation and counsel of others in this 
area and nation-wide, who were in a position to help us. They have always responded 
wholeheartedly. Among these sources of voluntary assistance are the National Bureau 
of Standards, the Bureau of Mines, faculties of Universities here and elsewhere, as 
well as various scientific societies. They have helped and stand ready to assist us 
when we will need more help and know how to use it. 

Without waiting for completion of our scientific team, we got underway imme- 
diately in evaluating work of others and in beginning to formulate our research plans. 

We are fully aware of the need for an accurate, impartial and objective program 
of public information. We have deliberately refrained from announcing any conclu- 
sions during these past months, although we have been under much pressure to do so 
by certain segments of the public, because we have needed time to determine the 
facts. With the excellent cooperation of the press, radio and TV, we have reported 
to the public our activities and adoption of research programs. We believe we are 
now close to the time when we can help in a sound public information program. We 
are pledged to report to you and to the public and to the government our findings 
promptly. 

Noa: 
The second pur- 

pose of this Founda- 

tion is “to determine, 

record and publish 

what has been ac- 
complished to date 

by all agencies deal- 

ing with the Southern 

California problem.” 
We have evaluated 

and summarized 

most, if not all, of 

the available data 

bearing on our en- 
tire air pollution 

problem, This will 

be published as rap- 

idly as possible. In 

June, we published 
our first scientific 

report, summarizing 

DR. LAUREN B. HITCHCOCK 
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available data on the Meteorology of the Los Angeles Basin by Neiburger and 

Edinger. 250 copies of this report were distributed to contributors, interested 

scientists over the country, and libraries, and the edition is now exhausted. We 

assembled conferences of experts on hydrocarbon chemistry, on ozone formation, 

on meteorology, resulting in summaries which are guiding us in our research plans. 

There is no quicker way to get up-to-date on these various scientific subjects than 

to have the experts tell you first-hand, Published literature often lags by two or 

three years and would take many months for us to read individually. 

Our second technical report deals with a complete analysis of all available infor- 

mation bearing on combustion products and air pollution.* 

Much has been published from many sources dealing with our problem. A good 

deal of it leads to a consistent picture but unfortunately there is some fundamental 

and serious disagreement. We have research projects actively underway to resolve 

these differences, and we are making progress in summarizing and publishing our 

findings. 

*Published-December, 1954, and distributed to contributors and libraries. 
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No. 3 The third stated purpose of the Foundation is “to determine what remains 

to be done and to employ experts—through the device of research or 

service contracts—who will provide information and advice for the shaping of 

future policies and action.” Much additional information is needed. I refer you to 

the condensed outlines of our research program attached hereto, which I shall 

discuss shortly. 

Six different programs total over 30 active projects which, by the end of 

December, will have cost the Foundation about one half million dollars. 

These projects have been placed at Stanford Research Institute; Midwest Research 

Institute at Kansas City, Missouri; Southwest Research Institute at San Antonio, 

Texas; Armour Research Foundation, Chicago, Illinois; University of California; 

Arthur D. Little, Inc., Cambridge, Mass.; Battelle Memorial Institute, Columbus, 

Ohio, and others. Local laboratories, such as those of Truesdail and of Chaney, are 

carrying out substantial assignments. Faculty personnel from Cal-Tech, USC, UCLA, 

and Stanford University are working for us. As | am sure you know, we have no 

laboratories of our own, but place all our work at existing competent laboratories. 

This entire program is aimed at providing facts on which we can base recom- 

mendations for remedial action. We must find the answers to such questions as, 

“What is smog?” “What is the contribution of the automobile exhaust—of incin- 

erators—of industry?” “What practical remedies are there?” 

No. 4, The fourth purpose of the Foundation is “to collect information as to what 

other municipal areas have done and are doing under similar circum- 

stances.” By personal visits to, or studies of, New York, Pittsburgh, St. Louis, Chicago, 

San Francisco, and Louisville, we have learned something of their individual 

approaches to their local problems. By and large they are still in the smoke phase— 
that is, dealing with particulate matter to a large extent from incineration and 

rubbish disposal, currently regarded by some of these other cities as their Number 

One problem. Invisible, gaseous smog, we believe, is the coming primary national 

problem, as it appears to be Los Angeles’ already. Because of our environment 

here, we believe we have a much more advanced and more serious air pollution 

problem; as little as we know so far, we know much more about it than these 

other cities.
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No. x Our fifth objective is “to provide and maintain a library of materials 

pertinent to the subject of air pollution.” This has been done. We are 

building up a carefully selected collection of pertinent literature with emphasis on 

current scientific papers, both local and world-wide. We rely on our libraries in the 

community for many standard references and books, but there is a much larger 

literature on air pollution than you might realize and it is growing rapidly. This is 

an indispensable resource in evaluating man’s present knowledge and spotlighting 

needed research, 

No. 6 Our sixth purpose is “to consult with, exchange information with, and to 

suggest to governmental and private agencies those research activities, 

enforcement methods, or other matters which have not yet been conducted or tried, 

and which seem to offer promise of air pollution abatement, so that the efforts of 

all groups and individuals may be coordinated properly.” This is going on almost 

continuously. We work closely with the Air Pollution Control District and with 

university and other research centers. We held a three-day conference with nation- 

wide representatives of the automotive industry in August and we have a two-day 

conference with similar experts in the field of rubbish disposal and incineration 

scheduled here for December 2 and 3.* Through such meetings we obtain a valuable 

exchange of information. 

We have conferred frequently with the Board of Supervisors during the year, 

especially in connection with research projects now being undertaken by the 

Foundation for the County. We participated in conferences called by Governor 

Knight and Senator Kuchel late in October. 

We were called on the other day by the Board of Supervisors to submit our recom- 

mendations for what we considered an essential research program. In presenting this 

program to them, totalling over 2 million dollars, we have perhaps one of the best 

examples of coordination with governmental agencies. 

No 7 The seventh assigned duty i 

appropriate means on all phases of air pollution and its abatement.” I have 

“to publish current information by the most 

already discussed this activity: 

Naturally most of our coordination effort, as in other matters, lies ahead of us. 

*Proceedings of this very successful conference are in press and will appear soon. 

What We Are Finding Out. 

Now I want to try to tell you some of the things we have found out so far, par- 
ticularly as they help to define the problem, and show you how our current program 
leads into the larger program for 1955, Please remember that our current projects 
were only started this summer, and for the most part are still going ahead actively 
and increasing in number. All I can give you now is a progress report. 

The first problem which confronted us was to decide what the outer limits of our 
Los Angeles atmosphere were—that is, just what is the land area and amount of air 
over it, which are critically affected. At the start we found that it was loosely described 
as the City of Los Angeles, or Los Angeles County, or a basin of 1100 or 1200 square 
miles in extent. Careful meteorological study indicates that the critical area is about 
1630 square miles and the critical atmospheric volume one which exists under low 
temperature inversion layers ranging from surface inversions to perhaps 2000 feet. 
We chose as a typical height to the base of this inversion layer an altitude of 1200 
feet. At this level we examined the surrounding mountains and established certain 
boundaries. The result is the area shown in this outline map. (See picture, page 3.) 
Actually, this is a scale model of the atmosphere of the Los Angeles Basin in which 
one inch equals a mile—held edgewise the thickness of this board presents the thick- 

ness of our air under the inversion lid. This helps to visualize the extremely thin 
sandwich of air between ground layer and inversion layer in which we live, and 
helps to understand why we have so much relatively stagnant air and poor ventilation. 

Activities in Our “Air Chamber”... 

In studies recently completed for us by two members of the University of Southern 
California faculty, Ballard and Goedhard, the current population in this Basin is 
estimated at 5,030,000, Of the 1,630 square miles total in the Basin, 1145 are in Los 
Angeles County and 485 in Orange County, or exactly one-third of the total area in 
these two counties, in which reside about 98% of the total population of both 
counties. 

Within this limited air chamber we have currently a total of 2,361,000 motor 
vehicles, according to our investigators Ballard and Goedhard, burning a total of 
4,680,000 gallons of gasoline per day or 14,040 tons. There is no accurate informa- 
tion on the number of domestic incinerators nor of the amount of rubbish burned 
in them, but exhaustive research by them suggests as a rough guess about 1,500,000 
such incinerators burning about 5000 tons per day. 

a
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Imperfect Combustion... 

Within this same area we have tremendous industrial activity. We have installed 

through-put capacity for refining about 39,000,000 tons of crude oil per year. We 

have capacity for steel production of 21/, million tons per year as the largest 
steel-producing area west of Chicago. We have the generation of power for industry 

and for our homes, for which we have a choice ef two hydrocarbon fuels, natural 

gas and fuel oil. In our automobiles we have 

a third hydrocarbon fuel that is called gaso- 
line. All told the 5,000,000 and their indus- 

try in this restricted air chamber burn over 

50,000 tons of fuels and rubbish every 24 

hours. This in itself would not be serious, but 

unfortunately all of these combustion processes are imperfect. some more so than 

others. Preliminary indications are that over 3000 tons per day of unburned fuel 
or partially burned fuel plus oxides of nitrogen and sulfur result from our combus- 

tion processes, excluding carbon dioxide, carbon monoxide. dust particles and soot. 

Carbon monoxide is probably in excess of 6000 tons per day. 

These pollutants have many sources scattered over our Basin. 

They come from automobiles, incinerators and industry, with 

industry contributing about one-third. All available research 

work of others indicates that on the average 7% of gasoline 

supplied to motor vehicles comes out of the exhaust pipe un- 

burned with additional quantities escaping from carburetors 

and crankcases. Based on the normal consumption of gasoline 
in the Los Angeles Basin, it is a matter of simple arithmetic to 

calculate that this source contributes about 1000 tons per day 

of hydrocarbons, plus organic acids and aldehydes, plus about 

300 tons of oxides of nitrogen and sulfur. This is not a matter of opinion. The auto- 

motive industry recognizes the automobile as the largest single source of hydro- 

carbons in our atmosphere. Competent scientific evidence is mounting to show that 

automobile exhaust gases in the concentrations found in our atmosphere are capable 

of forming ozone and may be considered a 

definite source of smog. 

Further confirmatory work appears to be 

needed before there is substantial agreement 
by all concerned on the cause-and-effect rela- 

tionship between these various pollutsnts and 

the formation of smog. This research is one 

important part of our program. 
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Aerometric Surv 

Now, I would like to tell you briefly about a few of the most important projects 

on our research program. As you will see from the accompanying Tables (next page). 

the biggest single program this year and next is the Aerometric Survey. This is an 

intensive analysis of our atmospheric environment, including analyses of the air 

for contaminants at various locations and a correlation of air composition with 

known manifestations of smog, i.e., eye irritation, plant damage, reduced visibility 

and high oxidant content. In addition to ten stations in the Basin are one in Santa 

Barbara for control purposes, and one in Riverside, about 50 miles inland. The 

current survey of four months began in August. We are measuring up to ten vari- 

ables, but due to limitations of money and manpower, have not been able to do all 

measurements at all stations this year. 

We are also sampling the air at various heights above some of the stations. With 

the cooperation of the U.S. Navy, we have done sampling from a Navy blimp. 

Air Tracer Survey... 

In order to follow the movement of polluted air masses, it is of course essential 

to have complete meteorological data. Accordingly, through the cooperation of the 

District, we have records from 52 wind stations throughout the Basin. In order to 

verify our method of calculating wind trajectories, we have been carrying on a 

program of air tracer tests in which fluorescent particles are released in one corner 

of the Basin and the movement of air charted by collecting and counting these 

particles on a system of filters, located on a 25-mile are with a radius of about 13 

ions are miles. Six air tracer runs have been made this summer. Present indic 

that the accuracy of calculated wind trajectories can be improved by having more 

wind observations aloft. 

DR. N. A. RENZETTI, 

Foundation Physicist, 

demonstrating sampler 

equipment, points to 

the 25-mile are set up 
for Air Tracer Survey 

to verify calculation 

of wind trajectories. 
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Refinery Emissions... 

You will note that we have now discussed or explained briefly all of the projects 
in Table Il except the refinery emissions audit, This has just been completed and 
I am glad to he able to make this first report to you today. It became obvious to 
us some months ago that one of the most controversial and possibly significant 
sources of pollution in this Basin was the emissions of hydrocarbons from refineries. 
We made up our minds that an absolutely independent audit should be made. A 
nationwide search by the Foundation resulted in the choice of the Southwest 
Research Institute of San Antonio, Texas, as a competent and impartial auditor. 
Under the direction of Dr. Judson Swearingen, a recognized authority, but who has 

TABLE I 

Research Programs (Summary) 

1954 1955 

(6 mos.) 

Meteorology $ 46,800 $ 62,000 
Chemical Research 71,400 252,500 
Combustion Products 32,800 422,850 
Aerometric Survey 253.000 616,550 
Sources of Pollution 10.500 50,000 
Physical Research 2,000 185,000 

Total $416,500 $1,589.400 

TABLE IT 

Projects Completed in 1954 

Meteorology Report $ 3,000 
Air Tracer Survey 36,760 
Conferences: 

Meteorology 890 
Hydrocarbons, Ozone, Mass Spec. 2000 
Vehicle Combustion Products 2,800 
Refuse Disposal and Air Pollution 3.000 

Aerometric Survey 225,000 
Refinery Emissions (Audit) 8,000 

Total $281.450 
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never been in the employ of any petroleum company, a personal and physical check 
of all hydrocarbon losses was made in all of the major refineries in this Basin and 
in typical, small, independent refineries. Hundreds of samples were collected by 
Southwest Research Institute and analyzed under their supervision. Capacities of 
storage tanks and characteristics of other equipment were determined independently 
by them. We believe our survey has been more thorough than those made by the 
petroleum refineries themselves. The findings of the Southwest Research Institute 
may be summarized as follows: 

The total hydrocarbon emission to the atmosphere in the Los Angeles Basin is 
estimated at 251 tons per day. The difference between this figure and the 224 tons 
per day reported by the Western Oil and Gas Association in March, 1954, is believed 
to be within the range of error to be expected in these types of estimates. The olefin 
losses of amylenes and heavier are placed at 16.4 tons per day compared to 12.2 
tons per day reported by the Association. This audited value for olefins was based 
on the best available average annual composition of motor gasoline produced and 
marketed in Los Angeles County as of August, 1954, an analy 
available in comparable form in March of this year. 

s which was not 

The audit covered nine major and eleven independent oil companies in Los 
Angeles County and included personal inspection of oil fields producing 52% of 
the County’s annual oil production, refineries possessing 95% of the County’s refin- 
ing capacity, and all bulk and marine terminals. Examination of plant records, 
interviews with technical personnel, inspection of facilities, and collection and 

analysis of samples were performed and the calculated results are believed as 
accurate as can be obtained without very extensive and elaborate studies. 

TABLE HI 

Projects Started in 1954, Continuing in 1955 

Inversion Modification $ 6,000 $ 4,000 
Smog-Forming Reactions 60,000 126,000 
Infrared Absorption, Long Path 2,000 3,000 
Photochemical Reactions 7,500 30,000 
Composition of Auto Exhaust 26,000 37,850 
Composition of Incinerator Gases 2,000 25,000 
Interpretation of Aerometric Survey 30,000 25,000 
Sources of Pollutants 4,000 50,000 
Spectral Radiometry 7,000 20,000 

Total $144,500 $320,850 

11



Identification of Smog Formers... 

In Table III you will note a project entitled briefly “Smog-Forming Reactions” 

which will probably total $60,000 by the end of December and for which we propose 

$126,000 for next year. In this project, smoggy air is being tested by various means 

to measure its effects, then one pollutant after another is removed successively, and 

after each removal the smog effects are measured again. It appears possible in this 

way to eliminate many pollutants so far as effects of eye irritation, plant damage, 

or ozone formation are concerned. We believe that ozone formation and eye irrita- 

tion occur entirely in the daytime, yet it is possible at times to take polluted air at 

night, irradiate it with artificial sunlight and produce smog. Elimination of pollu- 

tants is proceeding and we hope eventually to be able to identify the substance or 

substances directly tesponsible. This should do much to enable us to diagnose and 

prescribe remedies. Naturally, it is most exacting and painstaking work and requires 

highly trained scientists and expensive equipment. 

Further down the list you will notice “Photochemical Reactions.” Here is another 

example of the independent confirmation which we believe is needed to demonstrate 

conclusively ozone formation from auto exhaust, as well as from hydrocarbons. 

Composition of auto exhaust needs more study and especially incinerator gases. 

The auto exhaust project is underway at Midwest Research Institute and the project 

on incinerator gases has recently been placed at the Battelle Memorial Institute. 

“Pilot Plant” Studies 

of the Basin Atmosphere... 

Table IV sets forth a large part of our program for 1955. Leading the list is a study 

of the smog-forming potentials of various pollution sources, especially combustion 

products. One would like to experiment with the entire Los Angeles Basin but this 

is impracticable, as we can’t control the weather. In a large chamber of special con- 

struction we could supply auto exhaust at one time, backyard incinerator smoke at 

another, hydrocarbons at another, and then a mixture of two or more of these 

pollutants. We could control the temperature. humidity, concentration of pollutants, 

the amount of light, ete. We could find accurate answers to such questions as, “Does 

auto exhaust actually form smog?” or, “What would be the effect of closing down 

the refineries, or stopping all incinerators, or keeping all cars off the road?” ‘Two 

years with this operation, whatever the cost, would be time and money saved in 

trying futile experiments on the whole Basin itself. This program seems to us to be 

appropriate for the University of California with perhaps the main installation at 

Riverside and the help of experts on the faculties at other campuses. These findings 

would increase our understanding of air pollution not only in the Los Angeles 

Basin, but in the Bay area, in San Diego, and other cities. 
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Need for Better Tools... 

A group of the projects you will see have to do with the development of various 

methods and instruments for measurement. So far in all air pollution work, we have 
been working with tools comparable to the axe and sledge hammer of pioneer days. 

We have selected carefully a list of the greatest needs for scientific tools. They com- 

pare to the handsaws, turret lathes, precision machine tools, and other modern 

tools essential to building in this modern world. We, too, are trying to build some- 

thing very important and are seriously handicapped. Scientists everywhere are 

aware of this vital need. This sort of work could be done in the laboratories of 

various universities in California. 

TABLE IV 

Projects Proposed to Start in 1955 

Combustion Products (UC-Riverside) $ 250,000 

Carbon Isotopes 000, 

Review and Summary—Photochemical Reactions 7,000 

Air Tracer Survey 30,000 
Trend in Visibility 2.000 

Development of Machine Methods for Computing Wind Trajectories 25.000 

Nature of Reactants with Neutral Buffered Potassium 
Iodide and Phenolphthalin 10,000 

Mass Spectrometer Studies 50,000 

Development of an Automatic Nitrogen Dioxide Instrument 2,500 
Development of Infrared ‘Techniques 10,000 

Application of Non-Dispersive Infrared Analyzer for Hydrocarbons 10,000 
Application of Non-Dispersive Infrared Analyzer for CO 5,000, 

Feasibility Study for Automatic Continuous Measurement of Olefins, 
Acids and Aldehydes 2,000 

Oxidation of Exhaust Gases 60,000 

Evaluation of Exhaust Control Devi 50,000. 

Acrometric Survey, Winter-s 
Aerometric urvey, Summer-Fall 19 
Use of Microwave Spectra for Identification of Smog Constituents 
Continuous Measurement of Atmospheric Ozone by Spectrographic Method 
Paramagnetic Resonance Studies 

If successful, additional for research phase 
Nuclear Magnetic Resonance 

Area Distribution of Sources of Air Pollutants 

Measurement, Composition and Mechanism of Formation of Aerosols 30,000 

Absorption Spectra of Gaseous Atmospheric Pollutants 

‘Total $1,340,550 
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Controlling Auto Exhaust 

Midway down the list (Table IV) are two projects directed at the development 

of auto exhaust control methods. First, we feel that the oxidation process requires 
testing of various talysts for efficiency, operating life under prolonged operation, 
maximum temperatures, and accordingly the metals and types of construction indi- 
cated. All these basic things are still unknown. At the same time a number of devices 

have already been proposed by some pioneers and even though designed and built 
without the benefit of fundamental data, it is possible some of these devices could 

help in the meantime. A setup is needed to thoroughly test them under all road and 

traffic conditions. 

We feel the Aerometric Survey should be continued on a reduced monitoring 

asis through the winter and spring months and then start next July on an expanded 

s. We must learn more about our atmospheric environment. 

Naturally, there is a great deal of interest in what will result from our Aerometric 
Survey from 1954 and still going on. We will have over 100,000 measurements by the 
end of this month and the scientific evaluation of these results will take several 

months. The Air Pollution Control District is supporting this Aerometric Survey 

financially and making available to us the data from their measurements made at 

the same time in the Basin this summer. We will put all of this together in our final 

report which will be submitted to the District. | know you would like to know right 

now what we have been finding and the best I can do is to let you see a few samples. 
We selected what seemed to be the two worst days this summer, namely September 

24 and October 14 to show you how certain pollutants ran up with eye irritation 

when the inversion layer was low. Please bear in mind that because of the time we 

are showing only a few pollutants at two stations. To show you the data for all ten 

stations throughout the summer would take at least one full day. Furthermore, until 

we get all the data together, we cannot draw any conclusions. 

The upper portion of the accompanying chart compares certain measurements 

made at our downtown station on the fourth floor of a building on the corner of 

Sixth and Spring Streets. High values for oxidant, eye irritation and plant damage 
are noted for both September 24 and October 14. The plant damage was somewhat 
less. It is possible that plants are damaged by different substances than those cau 
eye irritation. Note the very low height of the inversion layer on both dates. For 
comparison a pleasant day is shown at the right on October 25, when the inversion 
height was over 6000 feet, eye irritation and plant damage are practically absent, 

but interestingly enough, oxidant value is still measurable, but below normal eye 
irritation levels. 

In the lower portion, similar measurements are reported for the same dates at the 

Pasadena station. Here will be noted that substantially the same high values were 
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measured for oxidant, eye irritation and plant damage, but on October 25, which 

was rated as a pleasant day downtown, oxidant value was more than twice the down- 

town value and there was some eye irritation. 

Altogether over one hundred thousand measurements will have been made when 

we bring this study to an end for the current season on December 1. So far, during 

the survey, hydrocarbons have varied from nearly zero up to 1.6 ppm downtown, 

and up to 0.4 ppm in Pasadena. Carbon monoxide seems to reach a peak normally 

about 8:00 a.m. downtown, and it has reached as high as 30 ppm. Aldehydes (an 

oxidation product of hydrocarbon) as well as nitrogen dioxide, both of which are 

also products of most combustion processes, have reached concentrations of 0.7 

ppm downtown. 

Again this survey is establishing more fully the extreme variation in smog 

intensity as measured by these various means from point to point over the Basin. 

For example, we have obtained severe plant damage at our Rivera and our Bassett 

stations on days when the plant damage downtown was very slight. Nor do we yet 

see a correlation between oxidant value and plant damage, which some have expected, 

although this could of course develop after all the data has been carefully digested. 

Large Program for 1955... 

This is the biggest 12 months’ research program ever drawn up for the Los 

Angeles air pollution problem. On the basis of presently known facts and their 

relationship to the unknown, it could be three times as big. It is a large figure in 

comparison to the rate at which air pollution research has been going on here so 

far, We believe the state of our knowledge is just beginning to reach the point where 

we can realistically assess the magnitude of our problem. It is our sincere convic- 

tion that the seriousness and the emergency of this problem deserves an attack on 

this scale. 

We believe the listed projects are all-important. 

Our total research program for 1955 is estimated at close to $1,600,000, which 

with our operating expenses adds up to over $1,800,000, With the studies of stop- 

gap procedures recommended by us to the Board of Supervisors this morning, an 

over-all program of $2,214,000 has been presented. 

It is, of course, obvious that a program of this size will be possible only if sup- 

ported largely by the County and the State. This Foundation will continue to do all 
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it possibly can with funds it can derive from private sources and it is expected that 

the Foundation will seek $750,000 from its own supporters. We assume that Los 

Angeles County and the State of California, with the Foundation, will find ways and 

means of carrying out this very necessary program. 

Management is always confronted in any pioneering development with the tough 

question, “How much research?” If you do too little in the hope of saving time and 

money, you get no answer or the wrong answer. If you do too much, you can go 

broke. We face the same problem. After taking into account all the work that has 
been done to date, we find large areas of ignorance and no quick or significant 

remedies. We can readily give you a six million dollar program, all of which looks 
interesting; but we have selected what seemed to us the essential projects, those which 

are most likely to produce useful answers. We have done our best to strike a balance 

between expediency and the purely academic, between too little and too much. 

Summary of Our Present View 

To summarize, we got organized in the first four months and underway with a 
research program in the second four months. While not yet in a position to announce 

conclusions, we have evaluated ay 
are beginning to see the over-all problem in good perspective; for instance, that our 
air pollution has two primary aspects, gross pollution by many substances, and under 

certain conditions transient eye-irritants, plant-damaging compounds, etc. The two 

ailable information to the point where we feel we 

may or may not be closely connected. The reduction of one may not necessarily 

reduce the other. Together they constitute what is popularly called smog but most 

commonly identified by eye irritation, reduced visibility, and odor. Gross air pollu- 
beginning 

substantial as it is, i 

tion may not be physiologically harmful, but we assume it is. Further, it 

to look to us as if the contribution of pollution from industry 
about half the contribution by the public through its automobiles and incinerators; 
that further identification and diagnosis of these still very qualitative estimates is 

essential; that the solution will require development of practical, workable remedies, 
because we cannot prohibit essential activities until there are workable and acceptable 

alternatives; that there is every reason to believe these remedies can be developed: 

that it is going to take concentrated effort of industry, government and private 

agencies on a scale more comparable to wartime effort than the typical peacetime 

civic welfare movements, and that this Foundation, unique in the air pollution 

field, is in an excellent position to catalyze this effort, contributing only so much of 

its own research as will stimulate and guide those who have the basic responsibility 

and the large resources. 
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Can Smog Get Wors 

In closing, let your minds return to this image of the Los Angeles Basin and its 

restricted air chamber. Today its 1600 square miles, already teeming with over 5 

million inhabitants, hundreds of industries, 2,361,000 motor vehicles, perhaps one 
and one-half million incinerators, burning improperly over 50,000 tons per day of 

various materials, has a certain pollution level which at times reacts to eye-irritat- 
ing smog of an intensity with which you are familiar regardless of how we measure 

it or define it scientifically. Look ahead two years—four years—or even six years— 

in 1960 the Ballard-Goedhard reports, which are now being prepared for publication, 

estimate that we will have a Basin population of 6,200,000 people, nearly three 

million motor vehicles burning 18,000 tons of gasoline a day. 1,860,000 incinerators 

burning 6200 tons of rubbish per day—but why go on? Despite the fine work of the 

Air Pollution Control District in eliminating over 900 tons per day of pollutants so 
far, the astonishing growth of this Basin may swell our pollution faster than we can 

reduce it and hence smog may get worse. How much worse does it have to get? 

How intolerable does our atmosphere have to get before enough people say “this is 
the limit—I’ve had enough!” Is this community going to wait until that time comes 

(if it has not come already) to stop wrangling and criticizing each other and unite 
behind a well-organized, large-scale attack on this problem? 

Cure or Kill?... 

We of the Foundation staff say to you that the research program we have sub- 

mitted is irreducible, that anything less is temporizing, that this community neces- 

's or any private interest, that if we start an all-out effort now, we 

may hope to have tolerable air in five years and relief perhaps sooner. We must 

sity is above politi 

lose no time; we cannot in a battle “research” out the last percent of uncertainty; 

but we must know what we are doing, for we can kill the patient by one too many 
“untested cures.” Industry is our livelihood—whether you and I work in a factory 

or supply industry with services like insurance, food, clothing, entertainment or 

shelter. Our industry is our productivity: our problem is to find out how to restore 
tolerable air and improve our productivity. 

Cost of Other Necessities... 

From time immemorial, one thing man has always had plenty of the world over 

is air. “Free as ai * has been a household word. In the Los Angeles Basin for 
natural reasons, so far as we know completely beyond man’s control, our air supply 
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is limited—at times severely. Air is no longer free here and there is not enough of it. 

Consider a moment our other indispensable human necessities here: water, one of 

our most valued resources which we almost take for granted, represents an invest- 

ment for the Los Angeles Basin of somewhere around $750,000,000. There is no 

great clamor over whether or not we should have potable water, and we shall prob- 

ably have to have more of it. Take sanitary sewage disposal. Would we contemplate 

for a moment going back to the days of medieval London where refuse of all sorts 

was thrown in the streets? In the Los Angeles Basin we have invested perhaps 250 

stem. Our highway system in Los Angeles 

Basin represents an investment of several billion dollars. Our harbor cost us 97 

million dollars. How much is tolerable air worth to you people in this Los Angeles 

Basin? We don’t know what the cost will be yet, but we strongly suspect it will be 

more like some of these other indispensable services which you already enjoy. We 

recommend the attack for the next 12 months on the 2 million dollar scale. This is 

one cent a week for every person in the Los Angeles Basin. How badly do you want 

tolerable air? 

to 300 million dollars in our sewage 

We in the Foundation are here because we believe this job can be done. But a 

five-man scientific team, even if they were all Nobel prize winners, cannot do it alone. 

The Air Pollution Control District cannot do it alone. Government cannot do it alone. 

Citizens’ Committees cannot do it alone. It requires a concerted, all-out, united effort. 

The problem is still with you because only now has its magnitude even been faintly 

understood, because many hoped for short cuts, because there are still faint hearts 

in the community, and all this spells failure. We ask your help—we ask for your 

united support—and we tell you this problem can be licked. You have our recom- 

mendations. The solution IS possible—but not on a part-time basis! 

Je in the Foundation feel still greater enthusiasm and hope than when we started. 

We are tackling in a pioneering phase one of the biggest social problems man has 

yet encountered—one which requires all the scientific knowledge and technology man 
has, plus new knowledge. The work of this Foundation and of all of you in this com- 

munity is already being watched by the nation and other countries as a most hopeful 

approach to the threatening general problem. We believe tolerable air has a value 
like potable water, like sanitary sewage disposal, like the harbor—that your invest- 

ment in our program will pay equally valuable dividends. 
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Contributors 

American Airlines 

American Motors Corporation 

American Potash & Chemical Corp. 
Associated Brick Mfgrs. of So. Calif. 

Atchison, Topeka & Santa Fe Railway 

Bank of America 
Barker Bros. Corporation 
Bechtel Corporation 
Bendix Aviation Corporation 
Bethlehem-Pacific Coast Steel Corp. 
Beverly Hills Hotel 
Braun, C. F., & Company 
Broadway-Hale Stores, Inc. 
Bullocks, Inc. 
California Bank 
Canadian Bank of Commerce 
Checker Cab Manufacturers Corp. 

i ler Corporation 

Coldwell, Banker & Company 
Cooper Precision Products 
Desmonds, Inc. 
Diamond T Motor Car Company 
Dizco Corporation 
Duplex Truck Company 
du Pont de Nemours, E. I., & Co., Inc. 
Ethyl Corporation 
Farmers & Merchants Nat'l Bank of L. A. 
Flexible Company 
Flintridge China Company 
Fluor Corporation 
Ford Motor Company 
General Motors Corporation 
Gladding McBean & Company 
Gough Industries, Inc. 
Graybar Electric Company 
Griffith Company 
Hollywood Turf Club 
Hycon Manufacturing Company 
Hydro-Aire, Inc. 
Industrial Indemnity Company 
International Harvester Company 

zens Nat’l Trust & Savings Bank of L. A. 

Kaiser Motors Corporation 
Kaiser Steel Corporation 
Lockheed Aircraft Corporation 
Los Angeles Examiner 
Los Angeles Herald & Express 
Los Angeles Mirror 
Los Angeles Times 
Los Angeles Turf Club 
Mack Trucks, Inc. 
May Company 
National Trust & Savings Association 
North American Aviation, Inc. 
Northrop Aircraft, Inc. 
Pacific Clay Products 
Pacific Mutual Life Insurance Company 
Pacific Telephone & Telegraph Company 
Peterbilt Motors Company 
Prudential Insurance Co. of America 
Radioplane Company 
Reo Motors Inc. 
Riverside Steel C uction 
Robinson, J. W., Company 
Rowan, R. A., & Company 
Schlitz, Jos., Brewery Company 
Sears, Roebuck & Company 
Security-First National Bank of L. A. 
Southern California Edison Company 
Southern California Gas Company 
Southern Counties Gas Company 
Southern Pacific Company 
Southern Pipe & Casing Company 
Stauffer Chemical Company 
Studebaker-Packard Company 
Tayler-Spotswood of California 
Transco Products, Inc. 
Twin Coach Company 
Union Bank & Trust Company of L. A. 
United Air Lines 
United States Steel 
Walter Motor Truck Company 
Western Oil and Gas Association 
White Motor Company 

The Board of Trustees at its Annual Meeting requested that copies of this report be sent to all 
friends and supporters of the Foundation. Additional copies are available free upon request. 

Governor Goodwin J. Knight 

on Smog: 
“IT am convinced we will be successful so long as we 
recognize that it is a problem to be solved by engineer- 
ing and scientific endeavors and not by political 
sound and fury.” 
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