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| ulqee the efiects a; ‘mcute episodes of exposure to
T eng 4srazhaust gasas (l)upam the aﬂed, the chron‘cally 111,
“thoae with aegenbra tive or carﬁiouvascular‘dissases,(e)upon
the w311 being eﬁ;peapla'injlatér yﬁars‘anﬁ {3)upon the
1ife span of human beiﬁgs, have not been studied, it 18

‘‘desirable to establish levels of tolerance to these cone

One phase of these studies shiould Include to :ieclogic
{Jaadrp wel als"’ stunia@ of exhaust ﬁases*from both recipro=
cat&ﬁ* aﬂa d;sael evﬁiqaﬁo

oince erpo ure to this type of e neral atﬁosnhcric"

‘elluuant mavjcantinu& For 18 »o 2L haua“ per dav as ccnt"asueqi

xaarﬂ uréer canditianﬂ of Lﬁdﬁ rial a;r pcl?ub o

;it ;s,wl 16 ta ;ohsi&er tha relatiaﬁ hin of tol e of f‘

-?aﬁinals &ﬂd men iq terms vf interwit*ent and continuous.

'*ﬁexnasare to los eonceﬁtr&t ns of these exhaust rumes, in

aiwh*ch?cllnlsal“andv‘unctional tests may be appliad.

Refore prolonped expasure is 1nvestigated, certain qhorﬁ

{tEPm eny‘rineﬁﬁs w’tﬁ anim&ls cauld bp canducted to ascertain‘i
’nhnown basic ”acts ip relatlon to the coﬂbined effects of

"mnltiple pollutants at, hirher levals. This might serve as

”v‘a practical gu;de in an. aﬁtevnt o~elim;nats“(by‘eatalgtic

'”wcxiaation or. abso”pticn) rrom the exhaust those sabstancas



-2 -

ik,

‘ hlch are. nost potent physiolo*icall".

A standard uviform,gasoline should be enployed in the
engine in br;ef and prolonged studies. Selectaﬁ saturated
‘_aliphatlc hydrocarbans snould b@'studiedlgapa?ately énd in
| okl naﬁ;on to ascerﬁain whether the combustion products of

,‘t"a materials of the same type give n resultanu toxicity
th&t is equal %o the gum of the two or more or less then
thié'?élue. ;?ﬁis”mi@ht'be'consfdered from the standpoint
cf {1} & “oearhons each“witﬂ n even nurber of carbon
1‘M8tﬂmﬂg{ﬁf 2 materials. each with an odd humbeé of éarbon“ataﬁs

d (Bf cne uvuroc erbon. with an even number of carbuﬁ atom

vy,

. and EQQ at e contuirlnf an odé namber of carbcﬁ'auoms. The

‘krelatlcnzth of @tralwn* anﬂ braacaed cnain hydrocarbonﬂ ' f

‘f»xim4vhﬁ me conaidereﬁ.i ”ne toxia ef;&cﬁs of_uhsaiurated an

A fr;n Qﬁ ?ﬁﬁmrbuﬂﬂ ccu é he cons&aerea.

Tpafvaparﬂ of aldshgdes, atones aﬁd peraxides mirh?‘
',fbe studicﬁ in 8 sxmilar manner both as ndividual compounds
“and combi ﬂ*‘ﬁﬁs of matew&als with the same functicnal*group.

Thﬂ comb;ned ef‘ects o the vapor of 2 materials with

.:éif"eren‘ fupcticnalf raupa snould be ccrsidered.

| _ld he &e erﬂined whethier the tox‘city of the
”-F vapor‘of one or ﬂore of these oom wounds is enhanced or
 ‘dacre&seﬁ ir?the.presencafof*¢inely diviéed pértiéulgﬁe'
: matter {fumas, miat¢, smokes). |

A similar pattern mivht be rollawed in the case of




R

diesel fuela-iq which many of he materials of decompoaitior

‘nmicht “e in comMan.

The selec LQH cf sﬂaaific aonpauﬁﬁs wculﬁ be daﬁ&ndent

upon tie campesiLiOﬁ af tx@ actnﬂl & ;9u@t maaeu as deﬁer«

v’nmin@d bg mracoice;ané ex er;ment@tiﬁn.

Iﬁ all studies anal y“ig of the air &hsula be performed

]

end seiecte& tigsuss of enimsle ﬁhaula b@’&ﬁuﬁiedkpathﬁn

‘10ﬁiﬂ&11?1 %ertaiitﬁ, rrowth curves, txasua welghts, cl;nxc

and. fhﬁﬁt enal testss as well as the fate of the materials

in the ba " Sjﬁuwé ba ‘studied whenever applicable.

;uucn &*udx&s &0 naﬁ sunplauﬁ but ratﬁe? ccm;liﬂ ol

~€}sea,arﬂg carcinorcﬁia and QﬂiéEWlGIQM¢G stnd¢es.~

&a el atadieu eventuallg lead to ﬁhe establlsnme t o$-

"tﬁgsl;p llutants aﬁ&.ais el certaln fear




1. IDEAS ON TF’Z AS SE&M?E‘W OF THE CONTRIEUTXO’\T
TO 1LL HEALTH MADE BY THE PRCDUCTS DERIVEB
FROM ’K’HE vhE OF AUT{)}“OTIVE F{JEL"‘

F. F. H.

'Stagtemeﬁt&‘hé.v'é i#‘een made. particula.ﬂvv’in the Los Angeles'
areé;; ;ha%t ﬂie exhauat gases from é.ué@mbtwe equiéﬁmn% may beb in
iéége‘éﬁ&ffésﬁﬁyns’iﬁie for the irritzmé effecté of the smogs in that
arez, amf_jé thai they ma§ ,‘havvfe‘ cmi‘&ribzited méteriauy to the mortality
B enreusiievéd in the e;’ai‘scdeé Gf smog in London. The automotive ;
e ‘_1xﬁéz.a£r5r must be prepared to answer these chargev with facts obtained
- gy,‘expemmenm.;mn. it shuulu leaxm the efxects of its waste pro@été,
ﬁéié:" normal :’x:e';gsrcic;gicaik'canditiens. quiteg a,paz't; f?om tho ee_that; S
o hzs.'vé gi‘#eﬁf risé \:L., Esmogé, It can do this cmiy b*r an experi:nental study e

Looef ﬁz@ wwntza& harmfulness i ita produc..a upsn ammals. 3ust as cf

’ecen* yaa 8 cermm groaps in u;e chemzcai mdustry have been domg

pner tc ihﬁ introductian of new ch emacais whmh m.." &.fect 2 he a.l"“ f' T
T i‘ﬁf zta warkers‘,» e‘r as‘ was dcne prior to a.nd since the ini;roduction Fo.i L |
i tetraethyi lead mto gasclme.

i Bef.ore describmg the sart of pmgz‘am thas is envzsianea. it may

d'that the »attempts v.hich have been made to explam the vancus

A hlch ma'y have canﬁnbu&ed t:v the marmdzty or mcrtalzty
S assocmted w;ﬁh e::posure iar braei periods of a few days to amogs,aa at

L Doncra, Londan, or Los Angelas ,have served e:mly to confuse the issue

b . of the rasp@nsiamty ffthe automotzve industry. 'E‘hey ha.ve all bean

.« am;ahcated by ﬁﬁ;er acwrs, : such as the presence of cther lndustrial

g &-’-paul‘-tantgliiﬁr‘0{1&6???0(1{16%18 of combustion of other fuels used for N 6769.01
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i heatmgw ‘,‘.'They iﬁzaks’;é,k however, '_s‘erved to dempnétra,te ﬂm‘présence of

certan'- fa'céoév‘s} :@htic}:z, raust be faken into aceount i any smti-y‘deSigne:i
te ass‘é,y' the ctmﬁ‘riizéutio‘n:bf the automotive industry. These include (a)‘

‘the £a.c<: ihat ﬁié‘~e$;paéure has been more or lees continuous throughout
the duz-a.twn cf the epieade, so that va!ue m? bthreﬁhgid_conc'entratiens

: ‘propésed by, md""trw.l hygiemsts on the basis c\f bthe expésure oS;'n@‘r‘ ;ai
animals foz: 7 ha-urs per day, on 5 days pef week, may not be applicable;

- 23

{»} the human meorbidity and morm ity ha.ve’ accurved chiefly among t the
agera and améqg those aﬁfected 'Ezy"car&iac or respiratory diseases; {c} the -
p@ssi‘éiiiz}r c‘:if' s;mea.nx tié acﬁan’ between the various @allutams éppears

; té havé i}eén 'i-ezxciefed” 1&1&81;#; {d) certain phmﬁchemical reactions, atk’

~least in the Los Angeles arsa,are believed to have given rise to the

;“presem:e of aldéﬁy{ie,‘ per_f:z{ida, and pﬁi‘ha‘pﬂ cther:int«ermediate campouné:s,

' ,,«j:whﬁ@e tz‘ane*tury aw.zsatﬂﬁce ma," caatm}mi:e m tﬂxtezty, {e) tne- nresence OF

hfzuzd G?‘Sﬁa.ﬂi f;avt #z}ia‘mﬁmé;tter ma'y' h‘ave a Hected the resui |

‘ 1;3"01= iam. éammais shauld be expoqerivcan.maouﬂi" :
to me e:ahaus""gase s sﬁi‘:ahhr ‘dilutéea with air iron'; -sc;mef solested fu'ez.'
:’r,"'he van of aummmwe eqazpmént seiected should be operatﬁd‘m tn@

i

tlabara.tory, a‘ d both it and the type of fuel sha ld ’oe vanen frOm tzme to

f_ ""he fzrat erpemments shouid be periarmed

ezﬁée‘ﬁératiénias seems posaib}.e in 'viéw ef"the cifetermineéf
‘-fﬂ’_QCG' cen‘c’ex‘xtrafiém In aubaequazzt e::penments the concentratians should"
- ,be rsduced stapwiqe urtd a aafe ccmcentra'cw'x h.:w ‘heen i«mnd . The expe-

B

‘ “_sure mie,ht well bﬁ cant wmuo £m' aimut ’9 heurs per :iay. am} tha iaed

nd' drinkkpromded m ght well ‘be auowed to became contammated ta

. T ananal



3.

gnmwe the objections to factor {z) in the g:*‘eceém paragraph. The
matcrnght be ‘o?;sera'ce-t‘i in a room separated and acun {ioar‘;ofod to
prevent inte i’e"ence wzﬁ* the sh,epmf' habits of the a'nmai... Item {3}
might be covered in same'ezperimem‘ts by inserting an ultravioclet source
in the duct foz in coming air. In cer‘mi‘ experiments, it might be
nsé:e%ssargr to re -a.m"ﬂfl cat&iyz:‘cwﬁy in {,-:ie': tsu%:ee ’}.é to study the
effects of less trs zic ca*npaaents of the exhaust gases than would other-
ible

pige Do poast

&

’pl

(:1

- Either ﬁa , eszearwh labo az:se of the automotive industry ¢
The “"&tterm,ﬂ Laboratory mig %1,. undertake 1‘reaﬁsnaiai‘y‘c-cmnlew study
of tha *-mvmra,. nature of the exhaus: gases, fracrionating them in classes

" of unm rned h. rdroearhons, and, in the case of .nc: c:s,mimst:un products,

,,izz%.s:;_-wzrte - gl afﬁi(, ;_::*'m.uc,_% -~ aecidic, basic, aic‘;ehyd‘ or ketounic in

stz-atm vn order

2 g

~_».me e :ae“z,. to wl hic }x:e;ﬁmh‘ may cmz-f.ribute to the problem. At seme time

Coia decisio c&tﬂu ae ma ;e..a‘:?:;m the extent of the further work thal msay

i ’migiat}gj.e-p’"miita&la; to gtudy certain i ndividuzl mem'*er" of ene.
g ;.f the Vﬁl‘&f‘!}. 155;:33 listed above, boih separatel}r and in '

»

: ,éoﬁ,}anti;i’ga with aﬂle‘é members or the same of another class. In

particular, the influence of particulate matter on the toxicity of specific

. associated materials might be measured to form as estimate of the

importance of factors {c) and (e).




' ’v.{’he" m’e;;hc;;klyé Eeiﬁg deﬁrelopéd by our epi.demia}ogié staﬁ for the
stﬁdyofthe influence of air pollution upon the health of persons with
cardiac or résvpiz'é;wr‘y éisfeaae in «.m indusirial community mxgn; be
adapted ta the study of the cengribuizion made b;r the p‘roductsx of the

automotive induatry, i a suitable non-industrinl area with suificient

- traffic flow could vbre-l_aeaf:ed.
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2. PROPOSED TOXICOLOGIC INVESTIGATION OF
. j ~ THE EFFLUENTS FROM MOTOR VEHICLES

J. F. T

Since“ﬁie éflfécts‘ ef‘acute episodes of exposure to enginé‘exi-:auat
~:“gasea { 1):upén'ﬁ§.é y\:)v.ng, the aged and the chranicall? ill, and (2) upon .
th e well bemg and L‘ze life apan of hurnan beings, 'na‘ve‘ not been ihvé#;
tigvate&,itnis dasi‘rav‘blle to ‘esta’ealish levels o.f toléré.née to thése
éon?:a.zrﬁinan&.' Cine phase of these inveatigatians should include the
‘ extension of tc zcal;afl'i.v information concerning the éxizaust gases from
’:’mt 3 o -1 *1{'; raﬁ ‘1';“ and diesvel engine
Sin;e eié‘goisure to this group of géneral atmés,h ric pcllutante mé.v
ui_s:.aﬁtimie' fc;% 18 -mi Zn hn‘urs; par dav az e:cntrast-eri ;}vith 70t 8 i';ours under
L conditione of i?fi:'iu. 21 air mllu i n. it is wige to k:@;féi r the relation-

ahip of tolérance of animels and men in terms of intermittent and

ontinuous ‘e:%:y;_iez_sfur’é,tii}fl”sii?f {ic\;ncém:-atiéns of t:%éese ‘exhaust fumes, in experiment

ertain short term
éx.pa{r'imenté‘ wzib anims,lsu e.@uld be cénducied to ascartain unknown basic

g fax:te in’ reiatluu to tue cmmmned effects of multm}.e pfaﬂutants at mgher

j';f’I'hisf‘m,ig Eit ] é‘erv‘eja‘s a ‘practicalv‘ guide inan ,att‘empt ‘to: el’imina;’e &

(by'?catulytic ewd t;éxi fgzéi,abs‘é'rptyian)'iffa__mﬁ the exiraust those,su,b;siancés:
hxbh a*'e mo*t pctant p7y31olggxcanv. : ‘, ER N | i
A standa.fd umfarm vasaline should be empleyed in tqe engxne in

,:‘Ezief an&prol&nge,ﬁ g’xpériments. Selected satufated‘aliphatic hydrocarbons '

should be. stucii.ef‘ separately a.nd in combinatzcn to as\,ertain whether the

combustmn pmducts m’ two mzterials of the same type give a reaultant



toxicity ‘that,;ls e@m!ta.tha surm of the two o> mate or lese than this
value. T‘)w mmiﬁf be rr;n‘n dersd from t . standpoint of {1} 2 bydrocarbons

each with 2n aeven number of zarhon atoms, {2) 2 materials each with an

[y

odd number of carben atoms and {3} one hydrocarbon with aa even nambes

- of -‘.“hf‘n amm« zmﬂ ?!w o ‘na‘z‘ containing an.edd num®

g3 ._,- g Cemens S e RN . 3 . [, JUUDRO IO T
Tie relationshin of straight and broncha? cheia byirscarbons might Lo

considered. Tha tox xic effe s of vmssturated and riny hydrocariens cocld

bie consi ke,

The v

2 simila o man_-:’*“

b 1 .,,-;-'},,' _Ji ~ e ‘.—}n P o U - D Ty S
Ty e I -»r" G-:'.; COMMPONIIGE BN DOINIANLLAORE L

anciional group.

rots of the vapor of 2 materials

,f’i'"ne's‘eie':tmn of ﬁrcciﬁ compzunds for investigation would ke

E‘f’}" mmer* 2.?..(. !": .

mdzvadua!m:’r cnm :vm:i '.'l"f-,te"z'fa.!s.‘. he ~4':.1'::.“.,.,1 i3

«animals, are'eﬁég&esedfﬁhéuld ba de{tnrmine: by analysis of the cqmezﬁs of

113 e © :«:am*nm for

P
o,

ta 3
fen

~

e

j

the chamber, .nfi seie mted ti&m s of the avimal
ﬁﬂﬂahhr, E"‘cvf curves, tissue weights, ciipical

and functiocnal ‘ﬁa‘Enjs'rmali'ties,j ae wall as the metabolic fate of the materials:~

o i e e e



85 far as thesc may seam to he

should be determined fruitful of ugefy) |

e ixifarmatian.

Such investigations lead eventually to the establ

saféty or dan g,

get in relation to exposure to these pollutant

“to dispel the fear of the unknown,




3. APDRQA CHES TG "’}’E QUE%TIO“J OF TI 1 'P‘(}TENTIAL o
LOUIND "32"’1”‘" oF CELR PHIC xﬁL’Jf.‘fm?.’; BY ‘E’h‘uLCNGE_I‘:
INﬁALATxGN OF THE PRODUCTS OF THE COMBUSTION

IIEYDEDTCARDONE

":?ublic fsars eemb; gﬁaran‘tee the céntixmed éxistezﬁce‘»of this
‘ (quemmn v..ptzl c'.mvmci;sg: «:iats. are as sambl ed G ﬁreve thé.t the sitx.atmn
45 in hand. ’H ncg; it &eema evident that we should take an active part
in inveﬁ’tiga’tingg‘ {:eﬂéin aspecis of the problem v}};i::h we are especially : ‘
eq ?T‘ ed to tafvﬁ.ﬁ.‘ Thoge phases of the work whf«‘.cvh. can be carried
ot bétter in an i.ﬁ{%%.m‘:m".alv laba:zré.tf:»rg ahéul& be coord materi *mth our
” csﬁz::‘wc'r;k ‘»by smtabia lizizon and conﬁtzltatian.
E’he l}a‘:cajéien’az‘i&"‘ae;::iééz‘hisi&gical‘ study of ocoup vgt.uon:ﬂ "’1'9‘.1{‘.3
’ whose '#m‘rki‘i’:gr enéﬁ;uﬁment :pi,aées: ‘then:'z in the‘above-a:veragefrisvk B

category should e one'of our essential efforts. Pertinent groups would =

**:_exaau-ﬂ, fgase*-‘- is annormally hxgh e.ﬁ,. B »ok ovea o;)erators e::poseé; o
“to {}OIVC‘,’CI?L hyr c rbons.

(}ur chemzrai a*?.ac cm gfﬁxe .cdmpnaition é’f th_ese materials should-

e éic-‘s#i? ﬁ}:mf.#;di;iaitéd wi h the epmemwiofrica‘a and temcolccical proarama.v
Thél:iite'ri"tzhéuli:l : jeaz pr?.marzly v«nh the mactures pr&d\.cea by bur'nng
o ffue}. m.txtures of kncwn ccmmsztion inan anﬂme nnde‘ cautrolled

operati_ng cand'i’tioz‘;é. It will probably be desirable, if feasible, to

h separa.tc the carben moaexv‘c a'zu stcam from ..he less volatﬁe camponents

a‘r;ﬁ’féiip‘éééhni;%;als;tq the _Iattéx" enly. Having found prqper gonc}itiénS'



fer‘i)i‘ks&uciﬁg!p‘é;ﬁné’ﬁt'té‘bxié: ;éffects‘ ina reprcducible manner from such

‘ mzxmres and having produz.ed a g_hemzcal pz-.tu"e of theu- camnomtzcm,
"then xnodumatzoﬁa 4n operatmg condztmns {engme or fuel} should be intro-
‘duced to avlter‘the,_camposition in a known faghion. ‘The effect of these
changes on tdxiéityvmuld tﬁeﬁ_ be détérmine&. By ‘such stepﬁ'isévpioc"e&urés
"fan:l rel‘ated testznf“ of pa.re compeunds, it should be possible ﬁo esmbhsh
‘whlch ccmpsneuts of engme e:dmhs 5 are respanszble for whlch toxic |
.‘ ';eﬂectu, a‘; t_he v.sam'e time clevelcping some information on desired direction
af change in en;‘;me faperatz on fo. reduce the toxicity f;\f the products of
‘ccs’mhustiz:xn. 5

The questmv of carcm&ggemc effects on the human res ,u'atary t"aca,

‘\'hemat pe:;%et:c' ﬁ},mtem, anﬂ {{:*1 ui ne*ﬂku system_ _wi}l re@uire'bathv-:}xe

R

& ,@ba}vementmneé epicfgemioibgicai,smdies.amﬁ the develapmeht‘ of suitable

‘experithental ;métﬁéds :

I.ue.zal effart, ‘are nemﬁ’ ta ten *n pro *am;to

has’:}ee*;pﬂsed, and 1@5&13;;‘1,;igvesﬁgateé;éaﬁ;ezﬁiﬁg,»’ﬁ;e' pzs:sigii;lé role of ]
.‘5,‘mei?zs;§13§ia, mbmncmal epitheiiﬁm in. increasing the sﬁscép:iéimy of thi:Q

: tﬁé;sue cz poiy;:};clﬂ;c #roﬁ:atn. hydracarbuns (normally ﬁresent in. smokmi,

i ulk rly csf diesel encmea) »l‘f an adequ;;t'eﬁ study,,of,'rﬁat‘er_ii#}.{;_-
fram nec r"(?};é‘;ieaﬁ : ug gests g’f ciemonstz'a—te s va‘- di rec’: relatmn “‘;.)étviveje:n the
extentof métiﬁlaé"iz;'a‘nd suségptiﬁﬁity io.brénchiageaié ‘carcir;Qrﬁa. ‘then

‘ we snaﬁ seek an em.perzmental ahimgi ‘wi,iovse\‘h;ng caa be 1‘pyrepared fo‘r ‘

~ /subsequent exposure to carcinogen by first inducing a certain amount of

met.aplas ia,

KE 0003930

The : rchtion "‘b’q‘rt‘\-?e_en, beni,éne and leukemia éhbuld prove to be an
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-‘qijixlnpor‘ta,nt tq‘ehqld.[' Gerarde's short-term studies of the toxic effects of

;ﬁEeﬁz‘eﬁ;{; on the ‘blyéod-‘-iforj:"ningf tissues of rate should be followed up by

v.zincrzfeﬁorlpﬁ”ged éxﬁer‘iménés involving 1argér groups of animals. Catalytic |
‘ refﬁrmingisbef:c;ming so importanta’suppli‘er of aromatics for §3Iending
hié.;h’oc;ang ;ggaaoiinés; t‘t:»'ke.epz.zp with the horsepower race that we may ivgll
i " findtﬁei oxidation cf benzeﬁé azﬁlits smolognes to bévene of obur‘ m,a;er‘

. sources of tcxiciintermediéﬁes in ez‘xginc .exhauats. Hem&é we should &é‘ve}.ap

; , as
an experim;ehta}. method for inducing leukemia with benzene/one of cur

' s

' important steps in this project.
# notation from R, T. in our petroleum technology laboratory iz

-attached herete as a matter of interest.




" 3(a). NOTE ON THE COMPOSITION OF ORGANIC -
' MATERIALS IN LOS ANGELES DUST ~

R.T.

The térry pnrtwn of three samples cf Los An geles dust had been
exﬁracted by bemmne. We sub}ected :he extracts to fracticnatzon to
vdetej‘rmine*the re!ativeamautits of certaia classes of organgc compounds.
‘ns indicated in the atc,ac‘rzed tabie.‘ The proceéuieé ~emp16yed inéiudedv
‘extraction with aque.:us bazaes and aczd and chromatcgraphy of the

‘ maf:eria}s remaiging l-in the arganic,phase.
| asﬁxéfﬂcg;'v'.’x?hyeraécgmuiatédu experimental ervors may have
" ﬁotalﬁdasmacn ,a_é 2 mg. in the case of certain of the biacéni‘cms. Further, |
L some &er’t#ppmg §f ,,vu dwmmna was to he exnefzzec} Hénc:e, nonelef

: tbc apparem mife em:es in compasztmn be;ween the three samples is to

'*be re*’arded as. sagnifacant

Summarg , The tarrv mate*mis extracte& by benzene f rom three

s ngé?«esjdu’st_ 1,5:434:1;;;511 apprﬁzimately.i’:& per cent c;.f o

‘»essgﬁii;ﬁyfhéﬁt i'élii cempsunds,abautée pér cent of organic acids and

rehted pﬁlar compnunda, and a t:race of cr anic"bases'.k The'nature of the

""sample.s re«,exved for anal'ysxs dces not. perxmt any estunate of the

j gaseline hydrccarbons ar thesr volanle derwatxves which may

be present in Los Angeles dust.
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'sncémrisﬁb PROGRAMS FOR THE INVESTIGA TION
' OF AIR POLLUTION WITH SPECIAL BUT NOT
'EXCLUSIVE REFERENCE TO MOTOR VEHICLES

o 1. C.

" i. The nature bi the air pollutants needs to be deteminéd in»ab
: co:i'v:‘zpz;éhéné‘i'vé mannar‘ Any program of sampling tﬁhi::h is used
R she‘uigl sﬁpply"" iriiak-z‘?meitiuhlvéonce?ning tﬁe’diﬁi#&l variations a‘s’we'uras
\ﬁ:e a‘x}-éragevs a‘.ndk ranges of the concentration of a nuztib er of;:::eci{ic
» »paﬂuté:gté .
2. ' ;‘Eecauﬂel,c;i-vti\z’e; lwi&&p&ﬁlicity given the‘_apparexzﬂy‘uniqué_
}_ﬁzieiin’gs“ of the Lo s A;ageie‘s ‘vbasin.’ the pmg rarx&x' shmild 'coz'npare‘ th'e :
fmdmgs :i'xﬁ the.t area thh éhcsé whi;:h cha?a;:teri#é’\véertaié Qﬁ;er heavl!.‘; :
L a'i!::ztri”‘*étr‘i.alfiz‘eé "E:;tievsv.fﬂ o | | ‘ S

L In each c:ty to be investmated severai samplmg sztes shoulé ‘

| ;be chc;aen, ozw of tlwse. a.t least. shnuld be satuated in a heavily
'i;izil“»"“:d,’lgtf 31’11\83@ 'av.raé.’;;;:}yh:f.ié;“a,therﬂ, $hpu1d_be réiated-te .he‘avyrmﬁ-tar traffzc
- "and to situations free of both industry and motor traffic.

o 4;; Samplmg programs 'shiéﬁlvd_‘be apei'ate'éa ana yéai "x;oﬁné; ’coz’i# o

.. tinuous basis, and tied in with metecrological observations such as

S 1ay¢ T, and théi;fsimouﬁf of Suﬁéhiné; “ete..

temperature, rainfall, wind direction and velocity, height of inversion .

o 5y Whenever ;mssible, continuous recorders should be employed ;

"\"-‘fo‘ the determination of conmminants. Eqmpment is availab!e for the
cantmuaas recc dmg of the concentrations of 03. SO;, CO and haze.

Some nf the pollutants will need te b?ollected by intermzttent

feampling iauhniques far mo re speciﬁc identiﬁcation and measurement.



o

‘The loadmg uf vthé*é.tmbséhérrc by particulate matter and"ége
: nz;tu ze of the laiter should be determined Iroz;n méteriai collected at each
station b 3, meansvo; & hl"ge Vﬂlumc sample;, npéz'é ted for 24 hours.
Analysis nf ﬁwaa &ampieu should mc,ix.dc. the u»termz:x»;tzozi of the {o.z;d
weight af parti‘culata ma:tet, total crganic ov tmnz’al extractablemate:iai,
acz&sc ions, such aé”salfate,‘ nitrate, ;hl&z-idé,‘ fluoride and pnubpﬁat-, and
as rﬁanyf’ neiallic 4@@&1‘% Q03 BRI pcsaﬁ.ah Tizeliasts:r should inclyude leagd,

berylilum, arseuic, chromiwmn, vanadium, and sfm.r poient ;ally iexic

meiais.
Diurna i‘.‘hv.tzw'ﬂ in the concentration of hagpe anf’ ceriain metals can
" be datermined ir sfr* the an&iyo «f material canecteii cn paper tapes in

-

- automatic dust Sampici"s;auciz as the A, L3531 sm ie samplez.

8. The nature of the organic matter present in the particulate matter

‘**:-mﬂe i @ c~"
}.cu‘l“d be ded in with a la’iis:aiary» investigation of
: ,tﬁggrma,*b ﬁmmed By »m, autumouzlm ‘

; ,{in"connec‘ﬁi{}i;{withfitéms”? and &, »1: iz m mtere‘"‘ 1o no*e ﬂzat our .

(I')
:“f‘

co*n»tum:e mure tizan EG e af the total partzcuiate znatte
? ’I’he type cf mvestzgatzsn mmcateca in and & ‘should be tied in

thh u pro ravn in: which certam gaseous cantammams are alsc determmed

!":i'l'hc state o£ the sulfate. mtrdte. or organzc matte; present as particuiate

03

mtter may prove" 'o be more anncying or damaging than the gaseous




iz instituted. i

3.

__ precurdors, such as SO;, NO,, and gaseous hydrocarbons, and the

relationships between these materials should be established.

10, Thiey prbgram‘ior the first year should be as comf:iehensive as

is ?bssible in only two cities, one of which should be Los ‘Angele‘é. A

Specia17 crew can b¢ hired to man the station, or stations, in Los

A“ngeles, ‘Es:cept_fér-the»infarmatit;n supplicd by continuous recorders,

all analyses shéu'ldibe’ made in 2 central laboratory by the same technical

- staff using approved standard methods, s

11, Sampling and analytical methods should be reviewed periodi-

‘cally, and a research program for developing improved methods for

rc«cilectin“g ami ‘éﬁai‘,vrzing ‘pcbllutéfik air should be a. part of ;ﬁmy program which

12, Sites other than Los Ang;elea sh»éuldv be selected andtchange‘d

if necessary following frequent review of the data being coliected. Such

reviews should also be used to decide the course of future investigations.
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 MEMORANDUM ON VARIOUS MEANS OF APPROACH TO
o THE INVESTIGATION OF ATMOSPHERIC POLLUTION AS
T Rzmz‘m TO THE EXHAUSTS AND OTHER E;‘FLUE“‘T
‘ i rrou MOTOR VERICLES

,_z\_&.
Tixe presem mamorand\xm is not iatcndeé te yiva cnmpleté or.
Q*‘»%i}}eta_ila& caagiée"zfa tion to the pmblems of ;mb!ic %maith that arise cut
of this gs@éctb’b ol é.imsspherxc pzauutian. Rather i is predicated on “t&e
-iag:ﬁ’;t;%xat ‘welbin; t‘%;é”‘i{e‘gmriﬁg Iﬁb@mtﬁry, among us, have 2 considerable
ot "‘x:szac. sround éflkm:e%;?i’eﬁgg and experionce which we can tap when thé time
.ks ribe;'yézalﬁ iﬁaé;trﬁaié gm%xpto which this mémc} is directed ai;.m has mu-h
S ,_ m‘t’am&aﬁ@a at ha'm% anu a verg mnmdems&é aw:s,s-eness of its own proslem:.

" '%uz- gmr;msa us to indwate certam ra*‘w:f: hmaé pathways for inveaﬁ«ats

E and ‘m augewssz,wmch of these migh%. fxmt !:ssa emeraa, the‘mam’ vxewp(airat RERES

L beiﬁﬂ thz.s.t the gene:%l se* of prohlems mn be with us £e~ some time an\.
that a ltmg-serm program of investx jation wmﬁ«i 3eem nct c-ﬁy to be

it ‘bm:. ﬁeceﬁsfwy, ‘

i »,ﬁ:ere are, we helieve, cer&am izasz:: a&pecm of ﬂw mxt’e* of

| jwme and syatemtically over scme cansxdam%e pemod cf tzme.; It wcul::a o

aeem Vwiee ta plam a pmgmm of work in sn:;h a way as te attack these

brsad prahlems as the prinmry bcdy of zhe investigative proﬂram, anzz l ’

to praviﬁe fa:- speczal axperimenm forays into callateral issues fram

ime to time. as circumstames ap;eear to ;ustify or demaad 'Z‘he number
_,,mxe prubiem ia toxicolegw in character, using the term in ita broaﬁ sease.
as tha mathe&nlegy whereby much can be learncd ahout the injurious |

eﬂects ef a suhatancs or group o!‘ sabsmn-«cs ‘under. high!y variad cone

zstmaﬁpheriﬁ. pﬂuu%wﬂ hy mom* ve%uclea, w*uc}z neeei to be tccked at step-‘



tigated by others, as & vy.amp%m by the mchnwzoﬂasza in mdu trial

&itéone’. What are the effects of human exp@sure to the imi:vxéuai and

collective cempcnantﬁ cf ﬂw exhaugt and other ef ﬂuea:s at varicus levels

. af’cénc'entraﬁaﬁ:i amﬁ in varicus aam‘ﬁi%wﬁﬁns? {The attack on this pru:}iez“
mvoiv@s a faxrlv; cmmumhenmve knowledge of the c:ompane*xw ©f the ef flaent
; szreams. their y:uysié:m.} an{% chemical states’anc‘i their iﬁ_temctienswzﬁz each

amev and with aﬁzer matevisls in the gemzral atmspham *.mder tne condi-

tions that may exiat” with respect t¢ temperature, hum‘is.iity. intensity of

‘solar irradiation, eic. Et ie assumed that these matters wm;lé be inves~

¥

laboratories, Dut ‘whaiifi&? and i)‘;‘f' what meane this is feaaible and desirabic
4y net clear. Ceriainly some degres of coordination of effort would be

desirable for both “‘fsét?ﬁ}i;%»:ﬁ:a.l and eeﬁm.x‘gmieai rmsﬁas; )

Ean Vy’f;zié/fh*xé‘ma:rémyia. on work of varions types, o ‘3’935' ed by several

ﬁuef%o&fﬂ,ﬁg 1‘2’; stal :‘-Qs; the i.u“: mmf? a?é' ma’erﬁezﬁ; eagénti&ﬁ}!ﬁﬁéh&ﬁﬁ%é;
‘ e ‘i 1’*"*}‘ ’a‘sr”cmﬁgaﬁe*am;.. {:;!mez-"waaf%??' » |
faﬁ:ﬁ,g@af’ﬁu Reiu of the &, zea*&‘*‘* z:}-*?‘&ﬂﬁi_ﬁ&

ed mat hﬁle or no i ﬁawmatmx; 15 now

~ f*waalanie a:z w mn ceme eﬂ efza“ts of auuatances v~h§~.b indivi au.!iﬂ' ars

bemw ths: thr esh .m u{ taxw conf'eﬁtratmn. This is onef 'c,éf _the moest
fﬁ'au:xdamemai éexectts of presam tﬁxzcslcgm kxﬁwlaﬁgb, and it must be mat

=amz &ea&t thh in i;nw gem, a; ;3.wbiem of aix palh.f:wa..

o Them‘emamhﬂa 3 refeéred to above are attached hereto, They: can

"be enla rgeﬂ npﬁn and a weil &eé‘mezﬁ ps agram of mvea*iﬂatwn can be
_describaa, i€ an& wfxan it m&y seers to be justified, The cost associated

”'“i"h the Frcsecutwn ef ghe program can alao be eetimateé thh reasorxablef

’ ""“‘Pracision on 8 time base. Eeparta snsd ;mblicatzema of prekus relevant




f""‘.'_‘-"i‘téip‘s',_\qf work @;&nf’ besupphed.if these ars required or if they wm sorve
i1 é\,jsﬁséful‘:ﬁamagefi'ﬁ;fnjug;mgmg the methods, ‘scope and proficiency of
. the_mbdfazery, S

-

Robert A, ehoe, M. D,

Directoy, The Kettering Laboratory
College of Medicine, University of
Cincinnati TR o
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