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On Friday morning, Decesber 19, T spent epproximstel b heen L
tventy ainutes viih Dr, Bruce Aaes ;a hi-’gttic:_t: c.gergzil;?dl had :ﬁ
ssked him for 15 or 20 sinutes to tell him edout current UC efforts to %
deal with scientific 41)iteracy in the general pubtlic, My intention

only -vas to atimulate his jaterest in participetiag in the
environzental pudlic policy dedate.

Dr. Ames is well gshead of us on that fssuve (see sttached letters.
Ee made 4t quite clesr thst he 4p very concersed sbout preseant public

percaptions. Be wvas most coptemptuous of "environmsatalisa™ es it is
pov practiced. .

1 06¥0 WO

After tsping my card 4n the aiddle of s linmed yellov shest, he took
scridbbled notes a8 X told hims sbout CEPUP, the Toxic Risk lInforsmetion
Center, the SRP, and the UC Toxic Sudstences Xessarch and Trainiag
Center. As I catalogued various ipdividuals involvad $n these affortes,

be sede such conmzmente as, "That's a good person™, "I don't know bim",
"”'.“" . -

After my brief discourse sbout our current efforts st public

educetion, he pulled fro case the draft of his current
srticle for Science Telative risk. For more than an hour, he went
through the articls n£3$=i?=ifi$. explaining to se hov he arrived at

bis concluaions.

Dr. Ases has astablished & computerized dats bese vhich records
deteils of every rat ané mice bjossssy be could find. Thie ds @
coppendiuvm of date mesrly am $nch thick printed in vary fine :rtnt.
He hes setablished that sice fs8il to prsdict rats 4s 622 of the

cases. Bis comment, "If mice cen't predict rats any detter thss thet,
hov csn they predict husansi®

By plotting date on thoussnds of rats.and mice (x=LD50; ysMLD), he
drsvas the conclusions that scuts potency is related to chromic

potency. Further plottings demonstrata the dose rasponas curve is pot
linear but flattens at the low doss.

Through stetisticsl masnipulstions of potency end exposure dsta, he
establiashes a potency ecore for hundreds of sen-made end nasturel
chenicals, then cozperes those atores shoving thet naturel carcinogess
present @ vaatly greater risk thas do men-sade chemicals in the
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environment. Some exceptions sre the current sllovable levels of som
occupational exposures standards. Iz this caae I could not quite

follov his ressoning since he equates the burden resulting from

dnhaletion directly with the burden from fingestion. I'm not sure
that's bioclogicelly plausidle, :

At asch point 4n his discussion, he stresaed that all of this i1a
based on rat snd mice dats, and ha 1s (not) convinced this is reslly
representative of the risks to husans. BHe kept repesting that he 19
convinesd man-sade chemicels ia ths snvironment presents no msssursble
riak to humans. : :

I ssked hin for » socurce vhich cetelougues the man-nade chemicals
vhich have beep determined to occur naturally, particularly the
chloronated hydrocarbons (my pets). He replied that hs knovs of 2o
such definitive vork but that was scmething the chemical industry
should be prosmoting. He added, "I do knov that thousands of
chloronsted hydrocarbons ere produced by flora and feuns in the
oceans”™, It is logsScal, he added, that others are produced in land
environmeats.

I drought up TCE 42 the Americen River., His rasponse vas that 1t is
probably man-made, but who kaows? And who knove where it aight Rhsve
cone from, gtven the lsvs of thermodynamics. More important (ha
8ddad) vhat'’s the health significance?

1 showed hiw a copy of tha latest California Guidelines for
Carcinogen Risk Assessnent. Be said he hadn't read it, but askad se
vhet wvas ay greatest objfection to dt. VWhen I said that it vas too
riiid in forcing scient{fic decisions to comply with political
policy. He replied, "Exactly®.

At one point he remarked that ths chemical industry should be
conducting esimal biocassays ¢f nstursl csrcinogens. Ha ssid such dats
is bedly needed for comparison purposes.

Visiting Dr. Apes $n his office snd lsboratories (vhere everyone
calls him Bruce) 4a an experience sll) should have. When I finally

leaded I wvas taking too much of his time, he gave me 8 collection of
Kio recent written statements to the press sand governzent, &nd as we
walked to ths elevstor, assured me that he wes very such iaveolved with
the public policy issue dut =-- he accepts no consultancies (very
pointed on thet).

Acéording to Dr. Aces, his final dreft psper iz Tready to go to his
scientific colleagues "around the vorld" for review, then will be put
dn finel form for Science. This may teske up to six moaths,

It appears to me this paper mey vell mark a wvatershed is the
"ehemophobia™ saga. It vill be in the chemical 4ndustry's dest
interest to assure wide dissemination once it is pudblished,

b Rl TR
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Tentinony of ‘
Professor 3ruce ¥. Ases, Chairman

Departasnt of Biocheaistry . ke 3 C1 7 1955

Univarsity of Californis
Berkelay, California 94720

Professor Azes was forzerly on the Beard ef Directors of the ¥ational Cancer
Institute (National Cascer Advisory Boazd). HEe ia & mezber of the Natiosal
Acadsuy of Sciences. He was the recipient of the most prestigious avari for
cancer reseach, the Geasrsl Xotors Cancer Research Toundstioa Prize {1983),

- snd of the highest sverd 42 savironaestal schievement, the Tyler Prize (1985).

Hes does oo oonsultiag for the chazical, érug, or food Lndustry, or for law
’tm- -

The Hoaoradle Art Torres

Chairzsn, Senste Comnittea on ) .
Toxica and Public Safety Managedent

Stete Capitol, Roon 4062

Sacramsato, California 95814

Derr Sezator Lorres:

The cnr:!:bgoaa and tozic chezmicals being found 4a California water
suppliea are present {n extrsordinarily tiay amounts and, excapt ias rare
easas, are prasest i3 triviel azounts relative ¢o the Dackground level of

carcinogens 4in Nature. I an c¢onvinced $hat vater polluticn is irrelevant ¢o
the causas 0f Buzay cancer.

The maisa current fellscy eonsists 42 thinkiasg that earcinogens sre rare
and that they are acstly man-sade chemicels. My own estizmate is that over
99.93% of ths carcinogens Californians Sogest are vetursl (e.g., natural toxic

chezicals in plants, mold carcinogens) or traditional (e.g., cooking food,
smocking cigarsttes, alcohol).

Bvery assl s full of carsinogens and wvhen one cocpares the level of
carcinogsss 4n contaninated vater tor pesticide residues 12 foold) to the level
of natural carcinogens, 4t 43 clear that water pollution Peprasents a trivisl
risk. Every eonzon drink oontaine carcinogeas. I 1is¢ a fev sources and

-
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levels 6f natural carcinogens delov, sad 1 conpars theg to thé’8ilicos
Valley's contazinsted vells as en exazple.

) Coffee contaias adout 1,000 nicrograss of Bydrogen peroxide (a Xmown
carcinogen) par eup (4,000 ppb: Ppb = parts per billicn) s well as sdout
1,000 micrograns (4,000 ppb) of methylzlyoxad, which has recestly been alowa
t0 be & carcizogen. B) Tap water costaias the earcinogen chlorofora at 83
miorograns per liter (83 ppd U.S. average), which is genersted from
ehlorinating ths water. o) Cola contains t3e carcinogen forzaldehyde a%
2,800 micrograzs par 12 ounces (7,900 ppd). €) 3Seer contains nitrosczines,
foraaldedyde (700 ppd), and alcodol {50 million ppd), all kmova csrcisogeas.
Ethyl slcobol s a kowvn Bumsa careinogen (3% of U.S. caccer) as wsll a¢ o
carcioogen 45 rats, ¢) Milk contaias a high persentagy of fat, and Bigh fat
has bdeen ixplicated iz human dresst and colon osacer and rodsnt esacer (thougy
milic s a3 4mportzat source of ealciua, vhich may be faportant as sa
asticarcinogen)s end f) organis fruit Juices may hava various amounts of
carcinogenic nold toxina. Ve are Sust coapleting & study where ve coapace
risks for husans due to intake of carcincgens. Iz this study we adjust for
the potency of sach carcinogen fron rofeat data. This adjustaeat £s necessery
because the potency of carciaogens varies over s million-fold, e.g.,
eflatoxis, a mold carzinogen, present iz o321l asouats 4a pasnut butter (2 prd
U.S. average) or corn praducts such s tortiliss, is sdout s million tizes

sore potent 58 & carsinogen than trichlorosthylene, which often . sontasinstes
vell water. : '

I give zozs cospaTizons delov,

Contazinated watar. The level of earcinogens {n contaninsted vell wyster
(e.5., Sil{con Valley or 'odura) only rarely Snvolves a risk sbove tis risz of
ordinary tap vater., Of %5 wells ahut dova £n S{licon ¥alley decauss of their
suppossd carcinogenic hassrs {a an EPA study, enly tvo wers of zreater risk
then ordisary tap vater (vell waler usually lacks tde chlorefora preseat 4n
ehlorineted tap waser), end the soat polluted well {2,800 ppb
trichlorcathylens) 4s st lesst 1,000 tines leps hazardeus thas an equal volule
of cols, bdeer, or wine. Given that the consunpiion of tap water {s only adout
f or 2 liters per day, 4t seenn unlikely that aman-zade vater pollution {a
cauzing more tdan & alaisal hazarl. This 4{s L2 coatrast ta inhelatias,
particulerly 4{a the worizlace, where breathing in 10,000 1iters of sir

contalizning a carsinogea 40 & work day can result in appreciadle doses and thus
sould represent e significact hazari,

- e

Pesticide residues. Man-made peeticide resiiues present 4a our food
amount to adout 150 micrograna/day on the average; most of these residues are
conpossd 0f non-carcinogenic coapounds. The most significant maa-mide
pesticide earcinogenic residue in food L9 likely to de DDE, & metadolite of
PDT. The risk of the DDE 4in the average U.S. &aily Sutike {» eguivalent to
the risk due to chlorofora in § glass Of tap water and, thus, 4t $»
{nsignificant cozparad to the risk due t0 the high level of patural
carcinogens in our d4iet. Even an occasionmel highly DDE- or PCB-contaxingsted
gish (o.g., 100 tizes the average level) would contribute a risk that is emall
conparsd to other very coszon sinor risks such as & glass ¢f besr OF & pesdut
butier sandwich. .

04690 Tdn
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Yature's pesticides. Ve are {3gesting astural pesticides in our diet in
amounts at lsast 10,000 tises more then man-made pesticide residues. XEaturad

" pesticides are patural tozio chesicals, vhich are presest 42 all plants,

usually saking up 5-105 of & plant's weight. They have an enoracus variety of
cheaical structures, though oaly & fev are preseant ia each plant gpecies.
Their function is protection against fungl, inssects and enisal predators. &
asjor aspect of evolution of plants is chezmical warfere. 7There has Veen
relatively 14ttle interest in the toxicology or cercisogenicity of theae
esapounds until quite recently, and very fev of the large auabsr present n
the husan diet have besd tested in aaimal cancer dioasseys, a8d only soae of
these testa are adequate for estimating their potency. Scae 0f those tested
are carcinogens. They isclude astragole (4in dasil), aafrols (4in herds),
syaphitine fin confrey tea), ypacralens (in parsley and celery), dydrazines (iz
wushroozs), and allyl {sotdiocyanate (in mustard). Calculations on the

" earcinogenic risk of these coapounds shov that they conpletely overshadov the

traces of man-~pade pollutants found 4in the Gaily dlet, e.g., ¥ basil leaves
are 100 tines more bagardous than the worst well 42 3ilicon Valley (at least S
basil leaves would de ingested 4n & portion of “pssta sl pesto™). Thousands
more of Nature's pesticides are preseat ia the husaz diet and decause many
sutagens are being discoverad amoag thea, maay are poteatial carcinogens.

Sxeptieisz about ertravolating risks froz rodents. All risk oalculstions
Dased on rat and Bouse cancer tests, both from patural and min-sade
oarciaogens, are hypothetical: thus, they should be taken with a grest dose of
skepticisa, unlike,lmown huzan gartinogens such ss radiocactive radon gas
cozing out of the ground into Califorais Bouses or smoking {400,000 real
deaths par yesar 4n the U.8.). There are sany nav ressons for skepticisa of
lov-dose extrapolation of risk to humans frez rodent dats, and for suspicions
adout linear dose-response sxtrapolations, whieh I won't dfgcuss hers, I will
Sust nention one qualitative point. Of ths carsinogens tested 12 Voth rats
and mice 4n ocur datadese on potescy, 425 of the cheaicels vers positive iz the
mouse and megative §8 the rat, or vice versa. Thus, even two cloaely related
short-1ived ereatures, the rat and the mouss, 4on’t Predict very well for each
other whether a asudsiasnce 1a & ¢arcinogea.

Ve might possidly slizinate every traces of man-made carsinogea froz our
water supply, but 4t vill cost aa eaorIous s2osunt of Califernia‘’s wealth
(vealth i» reslatud ¢> health) and be irrelevant to causes Of Susyn cancer and
8180 2ight causs nsv¥ riske to arise that ars worse and disirast health workers
from real, sore important risks. Thus, one ¢a:n either chase after parts per
Pillion of every san-nade earcinogen that turas up or have 3039 sensidle
regulasion about pollution. 4s ooe of the worli's most eminent
epideaiologists has said: ’

*But Lf no explicit use 43 to be made of the degree of activity of each
chexical, then iastead of effective reduction of the total of all huzau
cancer the chief result may be coaplete paralysis (sither of the
regulators or of the ‘regulatess’).” [R. Peto, Tpideziological
reservations adout risk assessaent, 1s Assessnent of Risk froa Lov-level

-
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Exposurs to Radiation and Chemicals, A. Voodhead, C. J. Shellabarger,
?od. aod A. Hollaender, eds. (Pleaus Press, Nev !erk. 1985), - 3-
16.
Yours truly,
(’?:hhiqhalqbk_.<::L—-Jp
Jruce ¥. Anes
b} TUNTY" : - Professor a2d Chairasn
Enclosuret

Cal Neathly article
ect Asseadlyzan Bill Jozes

{1 an wending a copy to Asaendlysan 3111 Joues because he sent me & copy of

bis bi2l. Unfortunstely, I cannot appesar to testify ceaeoniu it, but I
support the 1iea ©0f rsasonvadle ctandlrd:.)
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Ronoradle James Scheuer, Clsudins Schneider ani Dop Ritter:
Coxzittee on Szience and Techiology ‘
2%2¢V Raydurz RO

Vashington, D.C. 20%1S

Dear Repressntatives,

Your recett EPA suthorisation bill haa taken an fapovtant ste

L5 4
directicg IPA to continue its work in Indosr Alr Quality. 1If EPA {(ans ovther

concerneid sgencies) will put & reasonadle enphasis on radon sloze., ve can save

several thousand lung cancer deaths esch yesr. This nuaber is coaparable with

one sstinate (sve Belov) of the totsl nusber of lives EPA could poseidly save

with ita entire $1,2 dillfon budget (bn{gct 8ot including the Super-fuad).

Hovever EPA should uplate 4its priorities sven further, vis a study which
should inclule CIAQ (Coanittee o Indoor ALr Quality--the {nteragency group
wvhich coorditatee work on iadoor eir). EPA envisions its role is to protact
us froa artifictal pollutants, particularly those which sre bairg suflictad
upon us unfeirly. Ve argue that the US pudlic is muckh more iz need of
protection froa natural exd tradit{csal pollutioz mni torizs.

The mxjor kuowvn pollutfon~telated deaths 4in the US are froa cigarettes,
follove2 by indodr radon. The anpual death rates are roughly:

Cigarette snsking (cancer, heart disease, ete.) 350,000
Cancer due to mas-sade pollutien 8,000
(Thin 1s 2% of €20,000 totzl cabcers: Zstimate by Doll & Peto
{very uscartain nuabers)).
Indoasr radon : 10,000
Paasive (non-participant) smoking (very uncertsiz susder} 1,000-10,000

Thes acnual deaths sbove ars measured in uznits of thousacds. By éo;¥rt:t.
EPA spends 3o0st of its marginal dollers on risks vhich involve 1-10
hypothetical deaths, or perhaps no presmsture deaths at all.

Ve next discuss separately 1) air pollution snd 2) toxims in fool end
watere

1) One of EPA‘s major mandates {a sir pollution. The sajor ‘sourze ef pollutel
air iohaled by hussns s cigarette suoke vhich for smokers causes 359,000
preasture deaths per year. Othev scurces of air pollution are quite mtnor by
comparison. Yor exasple, it tekes a year of breathing Los Angeles air to

£16%0 0
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ichile the exas amount of pollution (burnt sateris)) as smoking 2 packs of
cigerettes. W¥e also ingest more durnt material 1o & day frox cooking our fosd
(vhieh produces many known careinogens) thas we get in one yesr of bresthing
Los Angeles air. Indoor air is more polluted o5 sverage thar outdoor air snd
we spend mors than 75% of our tims {ndoors.

Recently it has been realisel that & major source of carcinogens i3
indosr air has bdaecn unrecogoized. Radoo, a natural velatils acurce of
radicactivity, 4s known to do a husapn carcitsgen (hundreda of desd uraniua
miners sttest to this) and is present in milliops of American hosmes at
exposure levels greater than those presently experienced by uraaius einers,
szd corresponiing to a lifetime risk of 2-3% for each occupent. Radon in US
hones 1s likely to bs caueizg 10,000 lurg cancers esch year. (This i{s an EPA
estisats and is 1 much mors precise nuaber than the usual hypothetiszal
extrapolation froa rats.) The radon coxes from the #oil, i & very pon-ugifers
distridution, ard 6sn also coae frox well vater, Yt gappears that 20-30% of
these 10,000 lurg cancers cone froaz 2-3% of US bozes (the millios hoxes
sectiored adove). In helf s milliou of thess hoxes, esch oscupant rums a risk
of luag csncer from radop as great as if Re/she smoked 2 pecks ef cigarettes
per veaek. It 1is inezpensive to lozate mary or even acst of these homes, and
their occupsnts can be warzed, Macy hoasowsers can modify their hoaes feirly’
eimply to ririmise radon concentratioa.  Jp.addition, length of exposure s &
eritical variadle: for ssokers, ! pack & day for 40 years is auch vorse thin 2
picks a day for 20 years. Tais accestuates the concern adbaut radon, to which
people are expoesd from the time of bdirth, In sddition radon and saoking are
suspected to be synergistic so that the risk for a saoker eould de very auch
higher than for a non-sasker. - i , -

Pinally there are risks acd discoxfert from other ocutdsor pollutants -~
such as cozbustion prolucts and organic chemiocals =« wvhich oftea ocour indoers
at levels substagtially higher than outdoars, dut whoso risks csamnot yet de
reliadly quantified.

Given these facts, whet is the governmert doirg? Its response to 350,000
cigarette-caused deaths (2 packs 3 day for 40¢ yeurs causes an aversge life
shortenisg of 9 years) is to sudsidize todacco farsers, allov seductive
advertising of cigarettes, snd Telduce the tax oo cigarettes. Of its $1.2
billion annusl buiget, EPA spends 230 million oum outdoor air pollution end
only 2 m{llfon on {ndoor air pollution or rador. The radon case is
psrticularly potevorthy because it could de solved ralatively easily.

2) A secord major mandate of EPA is pesticide acd toxic chenical residues 42
food and vater. 1In fect almost all cesrcinogezs and toxie chexsicals ve are
itgesting are natural, not maa-usies. (See attachients). WNetursl carcinogens
tend to be igoored by govertaent regulators. Por exaaple, there are over 500
aicrograss of methyglyoxal, a autagen asd a carcinogen produced by rossting
coffee, {0 a single cup of coffee. The total anocuct of ‘pesticide residues ve
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est in & dsy on everage is 60 micrograme, 204 aost of these are not
carcinogess. 4 nationsl tursoil wss caused by residues of EDP, a carcinogen
io rats and maice and en essential fuaigant for graio and fruit. ED3 has nov
been banzed by EPA, although vs 4o Bot Rave sstisfactory slternative
funigants. The riek created by EDB, hovever, ia trivial relative to thst due
to natural toxic chemicals in edidle plants or natursl pollutasts such as =o0ld
toxins (wes sttached tvo articles). Por exazple, the risk (to rats) froa the
average amdunt of EDB residus vwe eat in 8 day from grain i{s about 1001 times
less than the risk froa the averags peanut butter sandwich. Peanut butter is
contamizated with the mold toxin, sflatoxin (an wnususlly potent nstural
carcisogen) at 2 ppb (V.S. average) and DA sllovs 10x this level in fead.

The DB risk 3s equsl to the risk from an aversge glass of vater (water
chlorinstion produces the carcimogen chlorofors: 84 micrograme/litsr U.S.
average). All of these above risks, eves that from peanut butter are likely
to be trivial for human cancer. Fven the most highly contasisated vell waters
roported aprear to have triviasl amounts of carcinogens whep coapsred to ths
background of natursl carcinogens we are ingesting. JFor exsaple, drinkicg 10
quarts of the moet highly contanminsted vell water in Sfilicon Valley (reported
io the nevspaper as 1100 ppa trichloroethylene) weuld have s risk (to rats)
equivalent to the4 of t peanut butter ssndwich (with US average afletoxin
contazisation). '

Vhez EPA told the public that EDB residues will causs 3 casea of cancer
ia 1000 people, 4t wvas sxtrapslating froa rata to people, which ia
unjustifiable scientifically (1t is really bised on the ides of prudence as ve
den't knov how to do s quantitative extrapolation betvesn species);
furthsreore, 1t vae & worst-cass estisats at every possible mssuaption. If
FDA 413 the sste calculation for a peanut butter saadwvwich the results would
suggeet that peaxut buttar 1s accounting for s good part of the cencer in the
country (vhich no dge bslieves {8 true). Perhaps the various goverument
agencles could agree on & scale of risk. One c¢sn question ths usefulness of
these worst-case, Very hypothetical eslculations vhich scare the pudlic and
don't put risks in perspective. It also sesas impoertant to calculate the
aaount of motsy spent elimicating risks in order to have so2e comparadilicy
betvean &ifferent regulatory agencies, and sdas coapstition between these
sgencies apnd ths scientific coasusity for “"risk funis®. This might give each
regulatory agency soze incestive to ssxisize cost effectiveness ani to address
the more {mportast risks. It is taking years from the first knovwlege of the
radon hesard to get anyone to pay attention to it. WVhat sesas to be called
for at this stage of the knovledge $n the field im to try and sort the
important riske out from the very asay trivial risks and ¢o concentrate on
very large knowvn riske such as cigarettes, and sozs sasller risks such as
radon, certain occupatiensl risks, and any others which surface, rather thun
to chasa after every trace of carcinogen at great cost and little effect.

¥hat to 4o? The real probles lies mot only with EPA, but also with the
Congress, which noodn;to reconsider azd update the way {t funis and organises
I
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all the sgencies that are protecting our health. Agency buigets should be
related to their potentiil contridbution to our well-beirg. OTA has uniervay a
study of Techmology aad the Asmericen Econosic Trunsition, which partly
addresses these issues, snd Dr. Henry Kelly, the study director, can offer
soae relevant coxaents. This globslly iaportant issues deserves Congressionsl
Rearings, and prodadly a stuly by the Nationsl Acadeay ssid/or OTA.

Jut your Cozaittes, which is resonsible for EPA, and has interssts in
“fadoor air quslity, should not weit for leungthy astudies, vhen major
{aprovesents sre ¢3sy. Az ve 8tated at the bdegirning of this letter, EPA and
CIAQ could convene a study to reprioritize funiicg within the related agezcies
8¢ that sach dolla? spant has & falr chunce of contribvnting equilly to
isproving our heslth and well-being.

Tals study sbould almo consider the role of extrazural funiing. NIH doss
internal research azd alsc sponsors sxternsl research, complete with
ucsolicited propossls, thus belpicg to keep WIK on 4its toes. Ve wozder if the
ssas coapetition and evzlustion is as wideapresd $m EFA ard related agencies.

1f we cen pruvide any more 1nfor=|tton1 Please let us khov.

: ‘—ﬂ;z)1~—4;&_-‘y\ ..C:lA.4L4, ‘ ' (ink

ha Bruce N. Anes Arthur H. Rosenfeld
Professor of Bicchesmiatry Profeasor of Prysics
(415) 642-5165 (415) 64247031
Attschments:

Californis QA (Questions snd Ausvera: Ames), Cslifornia KMonthly, Msy 193%;
Aues® Carcivoges paper, Science 221, 1256 (22 Septeader ‘83):
Resuses. ' ..

ccs Senators !fank R. Lautenderg, NJ
Robert T. Stafford, VT
George T. Mitchell, ME
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