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On Oct. 14, 1947, the 

Los Angeles County Board 

of Supervisors established the 

region's first air po!lution 

control agency, the Los Angeles 

County Air Po!lution Control 

District. This )ear, 1997, 

marks the 50th annit·ersary of 

an epic u·ar on smog that has 

been characterized by continual 

progress. The fo!lowing is a 

brief history of those efforts, 

starting with public recognition 

of a serious air pollution prob-

/em in the early 1940s. 

/(}Wa rd clean air 
1947-1997 
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The Los Angeles Times reported that a pall of smoke and fum es descended on downrown, 

cutting visibility ro duee blocks. Srr iking in rhe mids t of a heat wave, the "gas arrack " was nearl y 

un bearable, gr ipping workers and res idents with an eye-stinging, throat-scraping sensatiOn. It also 

left them with a real izat ion rhar something had gone terribly wrong in their ciry, prized fo r irs 

sunny clirnaLe. 

The foll owing day, ciry officia ls poinred the finger at the Southern Ca li fo rnia Gas Co.'s. Aliso Street 

planr , which man ufac(llred butadiene, an ingredient in synthetic rubber. Public pressure temporarily 

shunered the plant , bur the gas anacks persisted, proving that it was nor the prime culprit. 

That summer' s "gas attack" was the opening shot in an epic war on smog, which now has 

been waged for half a century. From a ban on backyard rrash incinerarors ro the introduct ion of 

reformulated gasoline, and from inveming the amomorive cata lyti c tonverrer ro developing zero-

emi ss ion fue l-cell electric vehicles , the fig ht against air pollut ion has inspired technolog ical 

innovations and LOuched off hea ted political batd es. Con tro lling air pollution has always ignited 

publ ic comroversy. 

A look ar the pas t 50-some years of air pollution cont rol shows how far we've come , and ye t 

how far we still have to go to achieve clean air. lr demonstrates that victory over smog can be 

achieved and that all res idems of rhe Los Angeles Bas in can breathe air rhar meers public 

heal rh standards. 

TH c AHH!VAL OF Aw PoL L LT!ON 

Los Angeles suffered from smog well before \X'orld W ar ll. Indust rial smoke and fumes were 

so thi ck during one clay in 1903 that residents misrook it for an ecl ipse of rhe sun. From 1905 ro 

19 l 2, the Los Angeles City Council adopted several measures ro com bat dense smoke emiss ions. 

As rhe century progressed, the city sprawled and industry boumed, uverw helming those first 

primitive air pollution control measures. 

World W ar II dramaticall y increased the reg ion's industrial base and result ing air pol lution. 

The city's population and moror vehicle fl eer g rew rapidl y as well. As a result , according ro 

weather records, visibi li ty declined ra pidl y from 19:19 to l943 . 

Angelenos g rew in creasingly alarmed at t he smoke that clouded their vision and the fumes 

that filled their lungs. 

Polluti ng smoke was so dense and pervasive it constituted a "serious menace" to av iat io n, 

according ro the coun ty's health officer. Officials at the Monrovia airport reportedl y considered 

moving the airlleld LU escape the pal l. 

1943 

As So11thland xears II/> to 
Jlt/JPurt zntr e}forl. 

poplllation and indi!SIIJ' 
groll'th a((e/erate. 

F irrt reported smog 
"xas attack .. on Los Angeles. 
Bli111p sample, air q11ality. 

1945 

Ci1y of Los Angeles 
establishes B11reaJt of 

Smoke Control. 
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19-Hi 

RECOC;N JZI NG T il E PtWBL Et\1 

In Ocrolwr 194.:;, the Los Angel es County Board of Su pervi sors appo inted a Smoke and Fumes 

Com miss ion w srudy t he probl em. Foll ow ing the ir recomme ndations, supervi sors in February 

19 i 5 banned emi ss ions of dense smoke and established an office of Directo r of Air Pollution 

Comrol. The C iry of los Ange les adopred a similar smoke regul ation the same year , bur rhe orher 

-iS c iries in rhe COU11 ry rook li((k o r no acr ion. 

During rhe war, Angelenos pe rceived smoke from fac ror ies as rhe n11mher nne air pollmion 

cu lpr ir. In August l945, the Pcrscrclmcr Stcrr-Neii'S publi shed a series of articles by county H ealth 

O ffice r Dr. H.O. Swartout who asserted rhar smog , in fact , came from many sources: smoke­

belching locomotives and di esel trucks, bu rning rubbish in backyard inc inerato rs and ciry dumps 

and cumbusring scrap lu mber in saw mill s. Swanour even correc rl y identified the reg ion's 

rnou nrain ra nf!eS, rel at ivel y s ragnant winds and atn1ospheri c te mpera ture inversions as m<lj or 

conrnhurors ro Sn11rhland smog . 

In lare 1946 , rhe LOJ An8eles Till!eJ hired air po llur ion experr R aymond R. T ucker of Sr. Louis 

ro ana lyze rhe Los Angeles smog prob lem and make recommendations to correcr ir. In a maj or 

rrear ise pu b li shed in the Ti111e.r, Tucker reinf(>rced rhe notion rhar ir was t1u r just a lew 

smokestacks, bu t a pl ethora of uncunt mlled suurces causing the problem: 

"Caution should be exe rci sed in plac ing the entire hlame on any nne in dustry, plant o r g rou p 

of in divid ua ls," he wrote . "Each contributes irs share." 

!?A \'i\I ONO /?. TUCK!'. I? 

CONI)/ IC/'f:/) L!\I<L Y S 'f (} /))T 

01 ' ; \II< POLLUTION 

1947 19-18 

• }1111e /0: C ol'. Et~rl Wcrrren 
signs !\ R I. allall'ing mrmry 

air poll11tion control districts. 

• S111og discrster in Donora. 

Sr. Lo11is .rmog expert 
Rcrymond T11cker. birecl by 

Los Ange les Times. /;/cmre.r 
\lllOf, nn myriad f()llrteL 

• Oa. 11: LA Co!IIIIJ' ~-
e.rtcrblishes A PCD. ~ 

D C ·~-1nia-;;j. 
• ec. 30 · AP D -,'~~ 
o~/nrament program it ..3. • • 

req11ire.r Jlel'llllf.f for all \ ~': 
111t1jor intltiJirie.l. ~~Q..a.R~ 

Pet .. k.tl!t 20 jJeople. 

• c,·op damage trigf!,eJJ 
Jmog resectrcb. 
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Tucker made 23 spec ifi c recommendations, includ ing a prohibition on burning rubbi sh in 

backyard in cinerarors and in Jumps, and citat ions for smok ing trucks. 

l ie also pointed our that air pollut ion officia ls lacked the clout and legislative authority to 

effec-rively cont rol smog In addi tion, he said, the separate, disjointed efforrs of Los Angeles, 45 

other ci ties and the county and were ineffect ive agai nst the regional spread of smog. Tucker 

recommended creating a powerful councy-wide ai r quality agency with broad powers ro adop t 

and enforce air pollu tion regulations. 

BIRTH OF THE fiRST UNIFIED AIR POLL UTION A GENCY 

In 1947, Tucker's recommendations became a reality, in spire of stiff opposition !rom oil 

companies and other indus rries. T hese business interests opposed creating an air pollution permit 

system and repealing a state law g iving manufacturers the right ro "necessary" discharge of smoke 

and fumes. 

On April 15, rhe counry Board of Supervisors approved draft legislati on allowing counr ies ro 

ser up unified air pollut ion concrol districts. The League of Californ ia Cit ies fully supporced rhe 

measure, ag reeing that air pollution would be more effec ti ve ly reg ulated by councies than by 

indivi dua l cit ies. 

The bill sa il ed through the Legislature on votes of 73 -l in the Assemb ly and 29-0 in the 

Senate . Gov. Earl Warren sig ned rhe measure inco law on June 10. On Ocr. 14, 1947, supervi sors 

activated the Los Angeles Councy Air Pollution Conrrol Di strict, the first in the nat ion, and 

appoinred Louis C. McCabe as irs director. On Dec. 30, 1947, the district pur reerh inro irs air 

q uality program by requiring all maj or industries ru have air pollution permits. 

During the following decade, county supervisors ac tivated air pollution concrol d istricts 

(APCDs) in Orange Counry in l':JSIJ, ancl in Rive rsid e and San Bernard ino councies in 19 57 . 

T wenty years late r, the four county agenc ies were combi ned to form the South Coast Air Qual ity 

Management District (AQMD). 

U:-<RAVELI 1G T H E M YSTERY Or SMoG 

A' earl y as 1945, residents refe rred ro the ciry"s pall as "smog," in spire of the fact that the 

combination of smoke and fog- which gave rise to the term-was nor very prevalent in Los 

Ange les. In facr, when the Los Ange les County A PCD was crea ted, no one knew exac tl y what was 

in smug or what caused ir- nor , rherefore, how ro control ir. 

ln 1')415 , Arie J Haagen-Smir , a hiochemi sr ry professor at the California Institute of 

Technology in Pasadena, starred examining plants that had been damaged by smog. Farmers near 

South land refi neries complained that air pollution damaged t heir crops, bleaching or d iscoloring 

the leaves of plants-something nor seen in other pans of the country. 

Haagen-Smir, a D utch flavor chemist who had once developed perfumes , knew rhar Los 

Angeles smog was unlike air pollut ion in eastern l:.S. cit ies, where it was chiefly composed of 

sul fur compounds and soot from burning coal and heavy oil. 

He also observed that in spire of ea rl y smoke conrrol measures, residents st ill smelled a 

curious b leach-like odor in the air , and suffered severe eye irritation on smoggy Jays. 



1949 

APCD adopts rule 
requiring metal melting 

plants to comro/ dust and 
fumes with baghoum. 

LOS t\N(,I'/J!S COUNTY AIN POLLUT/01\' COi\"rtWL 0 /ST/?ICT 

434 SAN PEDRO STI?EET LOS ANGELES 

1950 

Orange County APCD 
eJtablished. 

1952 

~· 
; •f. ; ~ f I lj~~ 

I •••• 

• 4,000 deaths attributed 
to "killer fog" in London. 

• Haagen-Smit finds that 
ozone ts created photochemically 

from hydrocarbons and 
nitrogen oxides. 
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1953 

;\1?/E.f. HAAGEI\--Stii!T 

DISCOVEI?ED HOW S,\IQG FOf?,\IS 

Margaret Brunelle, a ret ired chem ist who worked wirh H aagen-S mir fo r seve ral years, recall s 

driving t hroug h sharp ly defined , thick banks of smog along rhe Pasadena f reeway. 

''I'd have w pull over by rhe s ide of rhe road because m y eyes were rearing so bad ly I co uldn 't 

see ro drive ," she sa id. 

H aagen-Smit was on the t ra il of a hi ghly ox idizi ng e lem ent in l os A ngel es air. By l S'Sil , his 

nose and resea rch led htm to rhe culpn r: ozone. By exposing p lanes rn 07onr in sealed chambers. he 

showed the plants su ffered simila r sympto ms as those damaged by smog . 

H aagen-Smir also demonstrated in rhc ear ly 1950s rhar ozone caused eye irritation, panicle 

formation and damage ro material s. 

ln a Plex ig las cham ber ser up in rhe parking lor of the Los Ange les County APCD 's Vernon 

headquar te rs, researchers created smog by exposing hydrocarbons and nitrogen oxic.Jes to sunlight. 

Air Pollution Control O fficer S. Smith Griswolc.J de veloped bronchit is afrer volunta rily breathing 

exrremely hig h levels or ozone in the chamber. Lacer, APCD em p loyees voluntar ily exposed their 

eyes ro smog from rhe chamber while workers wirh sropwatches rimed how long ir rook for 

vol u ntee rs ro experience di scomfort, o r even re<~rs. 

After tire manufacturers noticed rhat rubber deteriorated faste r in Los Angeles than orher 

areas of the country, researchers at Cal T ech showed air pol lu t ion to be the cause_ They fou nd that 

rubbe r exposed to hig h smog levels cracked in just seven minures. Thus was born one of rhe early 

methods for measuring ozone levels . 

1955 

• H igbeJI ozone fez ef e1 er 
recorded in So11tbland­

. 68 pctrts per 111illion. 

• [ ,n.r A ngele.r A Pl. 0 

lc111nches Smox [merypuy 
Warning Syslel/1. 

1956 

• T~or A nge!er I,IIIIICbe..­
""ttoli·Jjint "smoke sd;oof" 
/u cunlruli•isible e111iniu11.>. 

• Be.-k/1/al/ Pe:mel11rge.r broad 
Ccllll/Jctign df,clillJ! JJJ!Og. 

Los Angeles estttbli.rhe.1 jint 
ctir qtwlity 11/0IIitorillg 
netll'ork of I 5 stet/ itm.r. 
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1957 

San Banardino 
and Rit'erride county 

/\ PCDs formed 

' = 

m· I'!~. \ION!''///.\\ ifii!JHil' li \( A,')' WI) C..\IU! \(,f 1\C 1\FN \}()/?\ 

I' / /liD II('/ 1\ IIUF I'IJ .\11:"\ \\{)Ill.\( k \{)()} \( !(()\\ /Ji\ : \ \(,rt /'1 
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'IU Ill /l,\ \ \1:/J /i/U.\CI\C '/1/r 1\ .W U \ I \/IJ(, '{(J 'I III 1/U\1/: 1/W.\T 

1958 

Backyard mblmh 
iltcine•·atorr hanned 

1959 

California Legislatltre 
reqt~ires state to establish air 

quality JtanclarciJ and W7tlruls 
on motor vehicle emiJJiom, 



Just one question remained: Where did ozone come from) Haagen-Smit and Brunelle drove to 

Southland refineries and collected samples of air in five-liter flasks. After analyzing the contents 

and using them to create artificial "Haagen-smog" in the laboratory, Haagen-Smit announced in 

1952 chat ozone, rhe primary ingredient in smog, was not directly emitted from tailpipes or 

smokestacks, but was created in the atmosphere. Driven by sunlight, a photochemical reaction 

of hydrocarbons-from petroleum products and the partially unburned exhaust of automobiles­

with nitrogen oxides, a combustion byproduct, produces ozone. 

His announcement shocked industrial and civic leaders. 

'There was a real uproar about it," Brunelle said. 

Business leaders argued that irritating ozone came nor from oil refineries and cars, but from 

the stratosphere, where ozone descended to the surface of the Pacific Ocean, then was blown over 

the Los Angeles area by offshore breezes. Haagen-Smit knew that rhe atmospheric remperamre 

inversion trapping smog close to the Earth's surface would form a barrier preventing ozone from 

descending from the stratosphere. Finally, in 1954, the Stanford Research Institute, funded 

by oil companies, showed only low levels of ozone on Catalina Island, disproving the migrating 

ozone theory. 

EARLY SMOG CONTROL EFFORTS 

In the late 1940s and early 1950s, air pollution officials made significant strides in reducing 

smoke and fumes by regulating open burning in garbage dumps, reducing smoke from factories 

and cutting sulfur dioxide emissions from oil refineries. 

These measures reduced the "dustfall" by two-thirds, or 1,200 tons per square mile annually, 

to 1940 levels before smog wa~ a serious problem. 

In addition, banning backyard incinerators brought the smog war to the home front and the 

campaign against smoky orchard "smudge pots" eliminated a highly visible source of pollution. 

In 1947, more than 300,000 backyard crash incinerators puffed out white plumes-and black 

soot-across the city. 

"People would complain-especially women hanging up their washing outside-that the 

ashes and soot from the incinerators would soil their freshly laundered clothing before it got dry ," 

Brunelle said. 

Many residents fiercely opposed plans to ban backyard incinerators, believing that oil 

refineries were the true cause of smog, and chat refineries should be regulated first. More than a 

decade after the problem was first identified, trash collection programs were established and 

backyard incinerators were finally banned in 1958. 

In the late 1940s, Southland cirrus growers operated more than 4 million smudge pots, 

burning used motor oil, old tires or other wastes to prevent frost damage to crops. 

On a cold winter's day, when atmospheric inversions trapped pollutants low to the ground, 

carbon-black smoke smudged the horizon in places such as Orange County. 

11 
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/960 

"You'd blow yo ur nose. and ir would be b lack," said Edward Camarena, who scarred hi s 37-

year air po ll ur ion concro l career as a chemist wirh rhe Orange Counry Air Pollu t ion Conr rol 

District. "T here was a belief rhar smoke helped hold rhe hear in , and t herefo re, sm oke was g ood. " 

T he Orange Coumy APCD adopted California's firsr meas ure regu lat ing orchard heaters and 

rook on rhe roug h rask of convincing growers rhar rhe heare rs would work jusr fine, and sn ll 

prevenr frost, if rhey burned cleaner fue ls w irhour sm oke. 

TH E BIRTH OF MODERN POLL UTIO N CONTROL 

In lond on in D ecember 1952 , a killer smog so rhick rhar residenrs could see no more rhan 

rhree feer claimed 4,000 lives. Fearing a similar ca tas trophe in l os Angeles, Gov. Gooclwin J. 

K nighr appointed Arnold 0. Beckman of Beckman lnsrru menrs ro chair a commirree 

recommend1ng air pollution reforms. 

One year later, rhc Beckman Commirree m ade severa l fa r-reaching recommendations rhar se r 

rhe air pollution agenda for yea rs ro come. The com mir ree recommended rhar: 

• H ydrocarbon emissions be reduced by curr ing vapor leaks from refineries and fueling operations; 

• Auromob tle exhaust standards be esrab lished; 

• Di ese l rrucks and buses bur n propane instead of d iese l; 

• Heav il y pollut ing incl ust ri es w nsicler slowing rheir growrh; 

• Open bu rnmg of rrash be banned; and 

• A rapid ttans ir sys rem be developed. 

Scientists and rhe publi c were beginning to realize that massive amounts of gaso lin e were 

evaporating from refinery storage tanks and fue l pum p nozz les ar service srarions throug hout the 

region. The oil industry esr imared tha t 120,000 gallons of gasoline were evaporating daily. Coumy 

officials bel ieved the loss robe rwice as much. Gasoline vapors comain hydrocarbons, a pollmant 

proven ro form ozone. 

In 195), rhe los Angeles APCD starred requiring comrols ro reduce hydrocarbon emissions 

from indust rial gasoline s torage tanks, thereby reducing 4GO rons of smog-forming emi ss ions per 

day. Subseq uenr rules reduced hydroca rbon emtssions from fi lli ng gasoli ne rank rrucks and 

undergrou nd sto rage ranks ar service srar ions. fr wasn't until 1978 rhat a ir qualiry officials 

req uired cumbersome sleeves on gaso line fuel pump nozz les ro keep hydroca rbo n gases from 

escap ing when motoris ts filled up at service srar ions. 

"Thar was rhe mosr cosr-effecr ive thi ng we've eve r clone," sa id J eb Sruarr, execut ive officer of 

rhe Sourh Coasr Air Qualiry Management Di srr ic r when the agency adopred the measure. 

1961 1963 

Call{omia Motor Vehide 
Pollution Control Board 

established. 

First federal 
Clean Air A a enacted. 

State mandates auto 
maker.r equip lieu · mrs 

Zl'ith pusitiue crankrase 
l'entilcllion I PCV) 
"blozi'by" de~·ias. 
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1966 

It was also one of the most controversial. 

"The initial vapor recovery hoses were extraordinaril y clumsy," Camarena said. Rumors 

circulated that vapor recovery "boots" could cause pressure w build up in gas ranks, possibly 

rupruring them , causing a fuel leak and fire hazard. A bill was introduced in the Legislarure to kill 

the program, but it survived and became, in Camarena's words, "the first control system in the 

hands of the public." 

Today, gas stat ion fuel nozzles are easy to use and must be certified to capture 95 % of fumes 

that would otherwise be released to the atmosphere. 

During the 1950s and 1960s, Southern California air yuality officials tackled myriad 

pollution sources: petroleum-based solvents containing hydrocarbons, landfills emitting roxie 

gases, power plants emitting nitrogen oxides, even rendering plants that processed animal wastes. 

Air quality regulations significantly reduced emissions, but peak ozone levels remained extremely 

high-more than four times the current health standard. Regulators knew they needed ro go after 

the prime source-rhe motor vehicle. 

In 195 5, Southland residents suffered the highest ozone level ever recorded-0.68 pares per 

million in downtown Los Angeles-nearly three times the highest level in 1996. 

CLEANING UP CARS 

As Los Angeles became more urbanized , residents needed more wheels. By the late 1950s, 

experts acknowledged that the rapidly increas ing number of vehicles-fueled by a lack of public 

transit, long distances between communities, a widespread freeway network and a relat ively 

prosperous economy-wa~ a major cause of the smog problem . 

In 1960, recognizing that counties could not adequately regulate motor vehicle pollution, the 

legislature activated the California Motor Vehicle Pollution Control Board, and gave it authority 

to test emissions and certify emission control devi ces. 

Regulators focused first on reducing unburned hydroca rbon emissions from engine crankcases, 

the source of one-third of total vehicular emissions, accordi ng to H aagen-Smit . 

T he board req uired that starting with the 1963 model year, new cars be equipped with a 

device that routed crankca<;e "blowby" gases to the manifold, where they were re-burned , rather 

than venting them to the atmosphere. 

The technol ogy worked, but a requ irement to retrofit crankcase devices on 1950-1963 model 

year cars did not fare as well. When widespread-and unfounded-rumors charged that the 

retrofit devices caused engine damage, the legislature temporarily rescinded the retrofit program 

and later re-adopted it only for the srate's smoggiest areas. 

1967 1969 

• Cttlifornia sets nation's 
first auto emission 

standards. 

• California Air Resources 
Board created. 

• Federal Air Quality Act allows 
California to set and enforce 

more stringent auto standat·ds 
than rest of the tzation. 

First state ambient 
air quality standards 

enacted. 

• CHP launches roadside 
inspections of auto smog 

control detJices. 
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D iese l veh icles weren 'r sub1ecr ro rhe sam e requiremenr, bu r smok ing rr ucks were c ired by 

unifor·med Los Angeles County APC D offrcers dr iv ing b lack-and-wh irt parro l ca rs. 

In rhe J,ue I ')60s, Ca lifo r·ni a imposed in iria l regulat io ns redu cing ca rs· r<rilpiJoe emi ss ions. T he 

mosr signil"canr po llurion co nt rol dev ice- rhe cara lyrrc conve rre r-was nor required unril rhe 

I ')7 5 model year. 

''Clear ly, caralysrs we re rhe rop measu re." sa id Sruarr, execu rive officer of ,\ Q MO frnm 1970 

ro 1')80. " \Xf irhou r rhar, we'd srill be choking a ll over rhe p lace ... 

A lrho ugh caralysrs we re p roposed and reseed in rhe early 1')60s , auro ma nufac ru rers strong ly 

res isred rhei r inrroducr io n , according ro air pol lurion offic ia ls. 

"l n the beg in ning, rbey said 1r could nor be clone," sa1d Jim Boyd, execut ive office r of rhe 

Californ ia A ir Resou rces Boa rd from 198 1 co 1996. "They sa id rhe technology was im possible. 

Thac ir was in cred ibly expensi ve." 

T he cara lync convener req uiremen t was one of rhe srare·s fi rsr "rechno logy-forc ing" 

regu lar ro ns, compel I ing ind usrry ro develop a new poll ur i on conrro l capahi I i ry by a <;er cl eacll in e . 

"Ai r qualiry has rmprovecl because of government reg ul arion pushing a rc luc ranr ind usrry ro 

comp ly wrrl1 each issue," sa id G lad ys Meade, one of t he reg ion's mmr prnm inen r and longtime 

clean air acrivisrs, and a fo rmer boa rd member of horh CA RR and AQM D. 

T ec hnology-forc ing regul ar ions in rhe are na' of ze ro-emission vehi cles and ze ro-pol lu t ing 

painrs art maj or battl eg round s even rod ay in rhc dc harc bcrwcc n w har is pracr ical and what is 

neces'""Y ro clean " P rhe nation 's dirr iesr a ir . 

1971 1973 

• Fint Earth Dcl) on AJ>ri! ]] gmtr<~teJ 
11/aJJiz •e Jltpporl for em ironmmt. 

• U.S. EPi\ created. 

• 19 70 Fee/em! 

&EPA 
EPA mlop!s 

OPEC oil embargo JeltciJ 
f!,t1SO!ine prim Jkyrorketing. 

rmdting in more )itel-ej)icient 
can with lower eminiam. 

C lemt An· A(/ 

becomes comentam 
of modern air 
poll111ion m>ttrol. 

air q11crlity Jtcmdards. 
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During the late 1970s, t he Ciry of los Ange les and 

la rer rhe stare reguired vehic le inspecr inns rn ensure char 

po llur ion control equipment was operating prope rly and 

hadn 't been ca mpered . T his controversial inspect ion and 

maintenance law evolved into roday's Smog Check 

prog ram , ad minisrered by the stare Bureau of 

Aurumorive Repai r. Althoug h rhe program has achieved 

some success, environm entalis ts and the federal 

govern ment have cri tic ized it for nor being effective 

enough, and com roversy still surrounds the debate over 

how to improve it. 

CLEANING UP FUELS 

In rhe l960s, regulators rook rhe firs t step in 

cleaning up moror vehi cle fuels by reducing rhe amount 

of hig hl y photochemica ll y react ive ol efins in gasol ine. 

Start ing in 1970, rhe federal governm enr also 

ph ased out rhe use of lead in gaso line, a tox ic pollutant 

that in high levels can cause behav ioral problems, 

learning d isabilit ies and even brain damage in children. 

D ue co rhe phaseout , lead levels in rhe Sourbland have 

nur exceeded scare or fecleral health sran cl arcls since 1982 . 

During the 1970s and 1980s, Californ ia 

enviconmenral agencies advocated rhe use of methanol 

ancl naw ral gas insread of gasoline, which could cut a 

vehicle's smog-fo rming emi ss ions in half. "Flex-fuel" 

vehicles cou ld burn any combinat ion of gaso line and 

met hano l, so d ri vers never had co worry abou t 

ava il ab ility offuel. 

Althoug h methanol never became a clominanr 

alte rnate fuel-in parr because irs price has remained 

somewhat higher chan gasoline-the rhrear of an 

alte rnative fuel mandate motivated oil companies to 

sig nificandy clean up gasoline. 

"The oil indus try for the firs t t ime felt thtearened ," 

Boyd said . 

In rhe 1980s, ARCO imrocl ucecl a gasoline 

with fewe r smog -fo rm ing and roxie ingredients. 

T he Californ ia A ir Resources Board and the 1J .S. 

Environm ental Protecti on Agency have since required 

oil compan ies co develop and se ll even cleaner gasoline. 



AN ATMOSPHERIC INVERSION LAYER TRAPPED SMOG CLOSE TO THE GROUND IN THIS 1956 PHOTO OF 

00\VNTO\VN LOS A NGELES. IN VERS IONS FO RM FI?EQUENTLY IN THE REG ION. \VHEN EVE I? 1\ W;\I~A1FH /.A Y l'l<. 01' A IR 

FROM THE DESEI?T FLOWS OVE!? A COOLER LA 't'ER OF All? FROM THE OCEAN. 
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COPY OF DR. PETER VEGE!?"S CERTIFICATE 01\' THE DEATH OF 

N ATHAN GO/WON. 73 LISTED .. WS Af\:GFJI.S Si\IOG'' AS A CO ;\Tl?f/WT!l\'G t:ACT!JI( 

CORONER'S OPPJcn TOOK ISSUE IIIlTH TI-lE USTII\'G 

1975 

Catalytic converters 
required starting with 

197 5 model cars. 

1977 

South Comt AQMD 
formed through merger of 

Los Angeles, 01·ange, Riverside 
and San Bernardino APCDs. 

1978 

Gas stations required to 
install vapor recovery 
"boots" on f!.CIS nozzles. 
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TARGETING THE TOTAL PACKAGE : CLEAN fUELS AND VEHICLES 

In 1990, CARB adopted a land mark regu lat ion rargering borh veh icles and rhe fuels used in 

them. The agency launched irs low Emission /Zero Emiss ion Vehicle program , requiring auro 

man ufacwrers ro develop incremem all y cleaner cars, cu lminat ing wit h the mandate for an elecui c, 

zero-emi ss ion vehicle by L')')tl . CARE offic ials subseq uenrly delayed the mandate umil 2003 after 

nil ancl au ra man ufacrurers arg ued that introducing electr ic vehicles roo soon, before rhe 

technology was perfected, could alienate consumers. 

FO RMATIO N OF T HE SOUTH COAST AIR QUALITY MA NAGE MEN T DISTRICT 

ln the early 1970s, residents and air quality officials in San Bernardino and Riverside counties 

became discontent wirh t he au polluti on control effo rr s of thei r neighbors co the west in Los 

Ange les and Orange counr ies . 

Smog respects no political boundaries. Then, as today, most air pollution orig inated from 

veh icles and businesses in los Angeles and Orange counties. T he region 's westerly sea breezes blow 

mosr of rhat pollur ion into San Bernardino and Rivers ide counties each afternoon, leaving res idents 

of the inland va ll eys co suffer rhe bru nr of smog's effects. Although most swdies indi cated rhar 

smog drihed inland from rhe west, Los Ange les counry officia ls mainrai ned they had no 

respons ib ility lO clean up pollu tion in San Bernardi no and Riverside counr ies, Camarena said. 

T he regional confl ict spurred the Los Angeles Counry League of \'{'omen Voters, led by 

Gladys Meade, to ca ll for a regional air pollution conrrol agency rhat encompassed all fo ur counr ies 

in the los Angeles basin. lr took more rhan five years of polit ical batrles co make the idea a reality. 

In 1975, air qualiry officials in the four counries formed a shorr- li ved , voluntary regional 

agency cal led the Southern California Air Pollut ion Control Dist ri ct. The agency's fatal flaw was 

rha tany coumy cou ld withdraw at any time, sabotag ing a regional control efforr. 

The legislature rwice passed bills ro creare a mandarory regional agency, and fo rmer Gov. 

Ronald Reagan vetoed rhem borh. Finally, former Gov. Jerry Brown, making good on a campaig n 

promise, signed Asse mbly llill 250 on July 2, 1976, creat ing the South Coasr Air Qual icy 

Management District. The law and the AQMD became effective on J an. 1, 1')77 _ 

After developing a consisrenr se r of regulations for rhe four-county area, AQMD adopted 

several signifi cant emi ss ion -red uct ion measures, incl ud ing ru les rn control man-made dust and 

red uce nit rogen oxides from power plants by 909f . 

1979 1984 1987 

EPA rhangts ozone standard 
from . OS ppm to .12 ppm. 

averaged (;ver one ho{J.Y. 

California's Smog Check 
program takes elfert. 

• AQMD establishes 
ride.rharing reqNirements 
for ref{ ion's employers. 

• EPA .rets .rtctnclarcl for 
fine partim!ate poi/Ill ion. 
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• California 
C!ecm 

Air Act 
adopted. 

• Last Stage 2 
episode 

recorded. 

.ENVISION I NG T H E END OF SMOG 

In 1986, J ames M. Lems, form er director of clean air efforrs fo r rhe State ui"Culuradu, w ok the 

helm at AQMD. 

In sp ire uf progress in cleaning the air, businesses and even ai r quality reg ul ators ar rhe rime 

generall y bel ieved it was imposs ible lO achieve air quali ty sta ndards in Los Angeles. The problem 

was roo severe, the cost ol. clean up prohibit ive and the technology needed was nowhere in sig ht , 

they sa id. 

Lem s proposed a bold and revoluti onary goal: to develop a srraregy rhar wou ld ac tually clean 

up the na tion 's worst air pollution. Even so me of his own staff were skept ical. 

Lents d irected the developm ent of the agency's firs t Air Quality Managem ent P lan to lay out a 

srep-by-srep b lueprint ident ifying rhe specific comrnl measures needed to attain clean a ir standards 

hy 2007 . AQMf)' s Governing Board adopted it in 1989 . creating head lines across the nation and 

in Europe. Achi eving clean air woul d take years of work and majo r technolog ical breakthroug hs. 

but it was no longe r a vag ue pipe dream . 

"O ne of the unique thi ngs the agency has do ne is create t he vi sion that we can have clean air ," 

l enrs said. "The concept of, 'It 's im possib le w m eet cu rrent standards' has gone away." 

The p lan was the first to call for a number of advanced technolog ies, in cluding zero-e mi ss ion 

elec tri c vehi cles . and to specify that clean air could nor be achi eved in rhe Southl and wic!touc them. 

AQMD 's clean air plan pm pressure on other agencies to adopt regulat ions ro require 

developmem of rhe new tech no logy needed to ath ieve clean air standards, Lents said. 

One example of regulat ion fostered by AQMD 's p lan was CARB 's landmark Low-

Em iss ion/Zero-Emission Vehicle mandate, which has achieved rhe development and 

commerc iali za ti on of alternate-fueled and electr ic veh icles. 

TOXIC AIR POLLUTANTS 

Unt il t he 1980s, convemional wi sdom and federal law directed air qual ity offic ials to foc us 

pr im aril y on cont rolling s ix pollu ra nrs: ozone, suspended particles, carbon monox ide, nit rogen 

dioxide, sulfur diox ide and lead. In 1987, the stare Legis larure required major emitters of roxi e 

pol luranrs ro assess and make p ublic the healrh risk of their emi ss ions. T he prog ram has been 

judged a success since dozens of companies have volunrar il y reduced the ir toxi c emiss ions below 

the t hreshold to avo id rhe public relarions embarrassmem uf cond uct ing a pub lic meet ing . 

199() 

• CA RB adopts elntri£ 
f,ehidt mandate. 

A QM D adopts first 
Air Qlialily Management 
Plan to shou• ctllainment of 

dean air standctrds. 

• Federal l.!ean Air Act 
Amendments req11ire 
new programs fur smug. 
toxics and protection of 
the Earth·.~ ozone !aytr. 

• AQAID reqiiJ I'<'S d mner 
chcmwd ligbterjl11id. 
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AQMD also adopted measures in the late 1980s to comrol specific roxie pollucams, such as 

hexavalent chromium and asbestos, as well as chlorofluorocarbons known to destroy the Earrh's 

stratospheric ozone layer. 

BEYOND THE SMOKESTACK AND TAILPIPE 

Seeking new areas for pollucion reductions-and cheaper ways ro accomp lish it-air quality 

officials in the lace 1980s and early 1990s moved beyond traditional facrory smokestack and 

vehicle tailpipe controls co transportation and marker incentive programs. 

AQMD's Governing Board adopted a landmark rideshare program in 1987. It required 

employers with more chan 100 employees co offer tangible incentives co employees co carpool and 

ride public transit co work. For eight years, the program achieved marked success , reducing 

272,000 trips per day. Bur businesses chafed at crying co change employee behavior. They also 

perceived che program 's cost, estimated at $110 per employee per year , as excessive and irs 

administration as overly burdensome. 

AQMD refocused the program's emphasis in 1995 from carpooling co a broader goal of 

reducing vehicle emissions. An extensive menu of options was offered under the rule. In 1996, the 

Legislature required AQMD co phase our its mandawry program, if voluntary ridesharing shows 

equivalent emission reductions. 

The severe economic recession of the early 1990s spotlighted the need to find the most cost-

effective measures possible to reduce emissions. During that rime, the San Francisco-based 
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1993 

California Council for Environmental and Economic Balance mer with AQMD officials and 

discussed the use of market incentive measures wallow greater flexibility and lower cost in air 

pollurion control. 

In response, AQMD in 1993 adopted RECLAIM, the REgional Clean Air Incentives Marker. 

The program includes about 330 of the largest emitters of nitrogen oxides and sulfur oxides, 

combustion byproducts that form ozone and particulate pollution. 

Rather than regulating each polluting piece of equipment and specifying the exact kind of 

pollution control technology required, RECLAIM imposes an overall emissions limit on each 

facility. The limit declines each year, so that by 2003, the facilities in sum will have reduced 79 

tons of nitrogen oxide emissions and l 7 tons of sulfur oxides per day. The business is free to reduce 

emissions any way it wishes, giving it the flexibility to choose the most cost-effective method. 

If a facility reduces its emissions below its limit in a given year, it earns RECLAIM trading 

credits rhat can be sold to a facility unable or unwilling to make the changes necessary to meet its 

target that year. As of early 1997, more than $30 million in RECLAIM credits had been sold, and 

the program 's emission reduction targets were being met. 

ARCO, originally opposed to RECLAIM, is now taking advantage of the program's flexibility 

by building a plastics plant that will both reduce their emissions and increase their profits. The 

plant, to be built at ARCO's Carson refinery, will recover propylene from crude oil to make 

polypropylene, a material used in a wide range of consumer plastics including carpeting, 

upholstery, clothing and twine. During the recovery process, ARCO will remove sulfur and ocher 

polluring byproducrs char are now burned, thereby reducing sulfur and nitrogen oxide emissions 

by several hundred tons a year. 

AQMD is expanding its market incentive programs to include area-wide pollution sources 

such as home hot water heaters. The agency also is developing a broader trading program that will 

further enhance the efficiency and cost-effectiveness of emissions trading. 

FOSTERING ADVANCED TECHNOLOGIES 

Finishing the job of cleaning up Southland smog will require major advances in technology. 

In 1988, AQMD established its Technology Advancement Office to help private industry speed up 

the development of low- and zero-emission technologies. Major developments include: 

• Fuel cells- First developed for use in space, fuel cells now are being used to power buildings, 

buses and passenger vehicles. Fuel cells produce elecrricity using hydrogen and air, emitting 

only water, hear and carbon dioxide. AQMD is supporting their development. 

1994 1996 

RECLAIM (REgional 
CLean Air Incentives 

Market) emissions trading 
p1'0gram adopted. 

• General Motors produces 
EV-1 , first modern-day 

production electric vehicle. 

• California's reformulated 
ga.r delivered to pump.r. 

Smog Check II, including 
remote sensing of tailpipe 

emissions, ti[!,htens 
vehicle inspeaions. 
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• Electric vehicles-AQMD has played a supporting role in the evolution of electric vehicles (EVs) 

by contributing to research on clean barrery recycling, electric vehicle range extenders and a 

prototype affordable, four-passenger EV. 

• Reformul ation of barbecue starter products-When AQMD adopted a regulation in 1990 

requiring manufaccurers of barbecue products to slash the smog-forming ingredients in 

briquettes and starter fluid, skeptics said it would spell the end of backyard barbecuing. Instead, 

manufacturers found a way to reformulate their products ro meet the new standard in Jess than 

15 months. 

• Zero-VOC paints and solvents-Recently adopted regulations will require manufacturers co 

further develop zero-polluting solvents and flat paints. 

• Remote sensing-Research sponsored by AQMD has shown that the use of remote sensing to 

identify and repair high-emitting vehicles is a cost-effective way of reducing vehicle emissions. 

Remote sensing uses an infrared beam to instantaneously gauge the level of tailpipe emissions 

from a passing vehicle. 

• Alternative fuel heavy-duty vehicles and locomotives-AQMD has helped sponsor several 

projects demonstrating the use of clean fuels such as compressed natural gas in heavy-duty 

trucks and transit buses. AQMD also is contributing to research to develop a liquid natural gas­

powered locomotive. Di esel locomotives in the reg ion are responsible for more than 3 1 tons per 

day of nitrogen oxide emissions. 

GROWTH, THE NEVER-ENDING CHALLENGE 

Since the dawn of the war on smog, growth has threatened to sabotage every advance in air 

quality. It is not enough for a car or consumer product to be cleaner tomorrow than it is today. It 

must be clean enough to account for the fact that more people will be using more vehicles and 

more products. 

AFTER so YEARS, How CLOsE ARE WE TO THE GoAL) 

Clean air is within sight. Stage 1 ozone episodes have plummeted from 121 in 1977 to just 

seven in 1996, and are projected w vanish entirely by 1999. If all emission reduction measures 

in the 1997 Air Quality Management Plan are carried our, current federal air quality standards can 

be mer by 2010. 

However, studies have shown adverse health effects at levels below current standards. EPA is 

considering strengthening the ozone standard and adding a new standard for particulate matter 

smaller than 2.5 microns. Such new standards would require additional emission reductions, 

particularly from manmade combustion sources. 
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A. The Clean Air Quest: What You Can Do 

~ A T H OME 

• Comider an electric or battery-powered lawn mower or other garden equipment when you 

buy or replace an old one. 

• Look fen· water-based paints labeled "zero-VOC" when painting your home. 

The lower the VOC (volatile organic compound) content, the better. 

• Fire up your barbecue briquettes with an electric probe instead of starter 

f luid. Or use a barbecue fueled by natural gas or propane. Barbecue stat·ter 

fluids sold in Southern California have been reformulated to emit fewer smog-forming gases. 

• When re-roofing your home, consider a lighter shade of roofing material to reduce the need 

for air conditioning and cut electricity bills in the summer. Plant trees for shade. 

• Protect yourself from high smog levels by reducing outdoor activity when unhealthful 

episodes are forecast. Find out about smog fot·ecasts from a local paper, TV newscast, 

the Internet (http://wwzv.aqmd.gov) or by calling AQMD at 1-800-C UT-SMOG. 

• Urge your elected representatives in local, state and federal governments to support clean air 

in Southern Cctlifornia. 

0 1 THE ROA D 

• When purchasin[[. your next car, think about buying one with high fuel efficiency and low 

emissions. Or even an electric vehicle! 

• When filling your vehicle~r ga.r tank, latch the nozzle on and avoid breathing toxic gasoline 

fumes. Never top off the gar tank to prevent spilling fuel, a significant source of air pollution. 

• Keep your car tuned and .rupport the state's Smog Check program. 

• Rides hare and consolidate m·ands whenever possible to reduce driving. 

• Consider scrapping your car if it is old, in poor repair and has high emissions. 

For information on private scrapping programs, call 1-800-C UT-SMOG. 

• Report smoking vehicles, faulty gasoline nozzles and industrial or ~ 
commercial polluters suspected of violating air quality regulations by . S 
calling 1-800-C UT-SMOG. 

For more information, check out AQMD's home page on the Internet at 

http://www. AQMD.gov. 
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