THE SCIENCE OF RISK ASSESSMENT:

IMPLICATIONS FOR FEDERAL REGULATION

HEARING

BEFORE THE

SUBCOMMITTEE ON ENERGY AND ENVIRONMENT

OF THE

COMMITTEE ON SCIENCE
U.S. HOUSE OF REPRESENTATIVES

ONE HUNDRED FIFTH CONGRESS
SECOND SESSION

JULY 15, 1998
{No, 62]

Printed for the use of the Committee on Science

gk

.8. GOVERNMENT PRINTING OFFICE
B-663CC WASHINGTON : 1988

For sale by the U.S. Government Printing Office
Superintendent of Documerts, Congressional Sales Office, Washington, DC 20402
iISBN 0-16-057579-8

43

Mr. EHLERS. Thank you, Dr. Gray.
Dr. Gold.

TESTIMONY OF LOIS GOLD, DIRECTOR, THE CARCINOGENIC
POTENCY PROJECT, NATIONAL INSTITUTE OF ENVIRON-
MENTAL HEALTH SCIENCES, CENTER FOR ENVIRONMENTAL
HEALTH SCIENCES, UNIVERSITY OF CALIFORNIA, BERKE-
LEY, SENIOR SCIENTIST, LAWRENCE BERKELEY LABORA-
TORY

Dr. GoLp. I am very pleased that the Committee is giving me an
opportunity to speak today.

I'm going to discuss a bit more of the scientific background than
the other three speakers based on my experience in doing cancer
risk assessment over the past 20 years. I believe that we have
some important lessons to learn about regulatory policy from can-
cer risk assessment because a series of misconceptions underlies
current regulatory policy which was, as Dr. Carlo pointed out,
based on a set of assumptions from the 1870’s that have persisted
in regulatory policy, in spite of new scientific information. And, like
Dr. Omenn and Dr. Gray, I want to emphasize the importance of
comparative risk assessment and, in my case, of setting priorities
among a variety of risks.

Gee, we don’t see too weil on here but—-

Mr. EHLERS. Yes. we're trying to get the lights on that end of the
room turned off.

Dr. GoLbp. My work has emphasized the importance—

Mr. EHLERS, Could you turn off the lights over here? There.

Dr. GoLp. My work has emphasized——

Mr. EHLERS. Thank you.

Dr. GoLD [continuing]. The importance of a broad perspective on
cancer risk and I believe that the public, as well as risk assessment
methodology, have a series of misconceptions about cancer risk and
that these are driving a loop, essentially, of public fear, Congres-
sional response, and agency response which confirms hypothetical
risks and furthers public fear.

The idea that cancer rates are soaring is incorrect. Except for
lung cancer, for which there is an epidemic, cancer rates have de-
clined since the 1950’s, about 15 percent overall, and life expect-
ancy continues to increase,

Current regulatory policy is based on the idea that environ-
mental synthetic chemicals are an important cause of human can-
cer. There is almost no evidence in humans to confirm such an as-
sumption and, in fact, epidemiologic data gives us—and I won't—
1 hesitate to use these points—percentages after all that's been
said but—within a range that’s reasonable we can say about 35
percent of human cancer is due to cigarette smoking, about one-
third is due to dietary imbalances which inciudes inadequate fruits
and vegetables—and the public does not consume enough of these
Eroducts and we have shown in 200 studies in epidemiologic work

ow important eating fruits and vegetables is, but only 20 percent
of adolescents and one-third of aduits eat 5 fruits and vegetables
a day.

If we really wanted to prevent cancer in America, we would be

doing research on why that’s the case, what is it about the diet,

i b v e e . ——— -
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what is it about fruits and vegetables that are protective against
cancer, rather than chasing after parts per billion of synthetic, in-
dustrial pollutants as causes of cancer.

A third misconception is that reducing pesticide residues is an ef-
fective way to prevent diet-related cancer. As DI've said, fruits and
vegetables are protective so the net impact is positive, not negative,
In later discussion, I hope to describe to you some of the distorted
estimates about pesticide residues which have driven policy based
on hypothetical assumptions which are shown to be incorrect when
residues are measured in the diet by FDA.

One of the bases of my work for the past 20 years in collabora-
tion with Bruce Ames, also at UC-Berkeley, has been to gain a
broad perspective on risk and here we have looked at the natural
background of chemicals.

What most people don't realize is that 99.9 percent of the chemi-
cals you're exposed fo are naturally-occurring and because in the
1970°s we had the idea that DDT was bad and therefore—although
it did save millions of lives, hundreds of millions of lives—we came
up with the idea that we would find a rare group of synthetic in-
dustrial chemicals that would be causing human cancer. We would
test thern in animals at very high doses so that we wouldn't miss
any of these rare chemical carcinogens. And then, we would as-
sume hypothetical estimates of exposure—which would be very con-
servative so that we would protect the public. But, all of these as-
sumptions are wrong.

The hit rate on carcinogens in animal cancer tests is 60 percent
when tested in rats and mice—80 percent of the chemicals tested
are carcinogenic. The proportion that are carcinogens is the same
between naturally-occurring chemicals in the diet and synthetic in-
dustrial chemicals. We in the United States don't test natural
chemicals very much. The Japanese are much more concerned
about testing them, for example, because they’ve had high rates of
stomach cancer. But, the hit rate is the same and very high.

So, when we use this as a benchmark for tagging a synthetic
chemical as a potential risk, we know that it isn't rare to find such
an event and we know that we're tapping 0.01 percent or 0.1 per-
cent of the chemicals that people are exposed to. So, we're missing
the big picture here. Now, are naturally-occurring chemicals a haz-
ard? I can say that of the chemicals identified in humans as car-
cinogens, two-thirds occur naturally. We would expect to find most
things to be natural that are problematical because nearly every-
thing you're exposed to is natural. So, this is a terrible gap in risk
assessment.

Im running out of time, I realize. Tl try and speed up. So, what
is it we can learn from high dose animal cancer tests and how
might they have led us astray? I think-—the main thing I want to
say is that: without ever conducting the study because of the way
they're designed, I can tell you within a factor of 10 what the risk
will be, what the one-in-a-million risk will be without ever doing
the study. And this doesn’t really change with the new EPA risk

assessment guidelines which use a “margin-of-exposure” approach
because I can give you—if you assume 1,000-fold safety factor. I
can tell you from the dose given in the bioassay what the risk level

will be.
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So, we're not gettin
‘ g out of the problem by t i
risk assessment methodology. What we need isy be}tlzge? esgegiiﬁ.:r\lﬁlfjﬁg

does a chemical cause ¢ i

th 1se cancer, period. We have to look

oninafttgg rodent bioassay. We're spending $3 milloio T o her
another, to test thes n a chemical,

¢ after : e synthetic industrial poll
highea rigf:;}ltsai II:?E og ‘naturally-occurring chemicalg3 t!ilat? ris(;ur at
ingh pmounte in e diet to NTP and they’re going to consider test
e e Pk, & ere are a host of natural chemicals that we're )
ing little rnecril' ion to and the one 1 just want to draw your at};ay-
b o s fe icmal ha,arbs which are recommended at enormaue?—
g exposu evels. I've just looked into Quercetin which is a sg o
pect roder mca‘z;i:mogen and the amounts that are bein rezn
ommended pi sl, per day are close to the dose that gave rgd t-

a milligram per kilogram body weight basis-—faz;g

there’s nobod t PO .
at all. y out there “minding the store” about these chermicals

Pve gone over my time. I j
> OV - 1 just want to draw you i
;icsz ?Ea}%oldi;;kg an opportunity to discuss they Héf?lgt%g;?gatr? ;}he
D ety r_oltency) table in my testimony at some point, It s
2 comparative isk ranking of chemicals that have been ider{tifielg
N nogen car inogens. It is essentially a “margin-of-exposure”
. ells you what percent of the dose that gave zf rat r:anigl:

es,
threr I-rlt.';\t}n'ai background of chemicagr?ng tﬁngiitéres‘ pollutants, and
o gg g‘ljer:fstgy qnder—repr}'esented in this tabie because we don't
e Jatural chemicals. We've tested—80 percent of the chemical
Sy st . S oo o, e el vk
- 90, In spite of that, there’
gzglgggsé?gecéi 2:t§k}r:él}‘r’;gccmt~rmg chemicals in tt?;edsie?;hzréﬂ;gex
caﬁl&og‘emc Epns thal rodeﬁg. at very high doses compared to the
. if you rank all of these—a one-in-a-million EPA risk would

be something close to 0.0001 in this HERP table and you can see

¢ ;
hat there is a whole host of exposures that rank far above that

that we're not payin i

‘ g any attention to. Now, wheth
Els}ghgfdciz?c?réofnga}ve no 1’dea. Whether that's parterc;fttéﬁgrgrgbﬁ?é
tial vitamins and minerals, the defiomes of s oyiogls foF essen-
tive—in heing carcinogenic: so that 1\?:: Teaht s {h being profec-

i might want t i
:isa 133;1 o‘gg %}Dﬁx based on carcinogens.- Thgereis a théa:s:eghefiev-
searc lch has very little funding for doing that. So, I' e my
pening 5 minutes. Thank you. - So. Tl elose my

[The prepared statement and attachments of Dr. Gold follow:]
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Tesumony, July 15, 1598
118, House of Representanives, Commutiee on Science
Lo Swirsky Gold and Bruce N. Ames

Dr. Lois Swarsky Gold 15 Director of the Carcinogemc Potency Project a the Enwm?mc::mi
Hc'allh Scwences Center {NIERS), University of Califorma, Ecrkcicy..and a4 Semior Scacnus‘;c
the E.O Lawrence Berkeley Nanonal Laboratory. She has published 90 paFcrs on e
mctho.doiogy of risk assessment, anaiyses of animal cancer tests, and llg zrr;p zcat(sér;sDB)
# ¢ Potency Databasc N
cer prevennon and regulatory policy. Her Carcinogent
;i;l:shcg as 2 CRC handbock. analvzes the yesuhs of 5100 chmm;. I?nﬁ;lc?n c;n;:;c:sr:ssr:cg:
s work d many tssues in the field of ns :
1300 chemicals. Dr. Gold's work has addresse ) sk Assessment:
alidi iems associated with the use of fimut a
methodological issues such as validity prob of 1 ; from
- nisks; reproducibility of resulis
anunal cancer lests fo esttmaie low-dose human cancer e
i . nons about the causes of cancer, which un
near-replicate ammal cancer lests; misconcep : o s gt
icy: quali d quanianve extrapoiation between sp H
cument regulatory policy: qualitauve an . . il
3 3| ble carcinogenic hazards of naturally-o
organs of carcinogenests; ranking possi ; scuiming and
is; i k estimanon, Dr, Gold has ser.od on
synthetic chemicals; and stansuceal issues s fs !
03; Expert Reviewers for the Navonal Toxicology Prngrm;i anddmg. ?ccgdrgn:gctmh{:n:{:ér:;ﬁ
i ;. ber of the Harvard Ris
enter for Risk Analysis. She has been a mem
51d the Board of Dircciors of the Annapolis Center. {lois@potency.berkeley.edu Unwc_;xgig
of Catiforma, Berkcley CA 94720-3202, {(5i10) 486-
hitp:/fpotency. berkeley.cdu/epdb.htmi] ’ .
Dr. Bruce N, Amcs ss a Professor of Biochemmsiry and Molecular Plo?ogy and Direclor ::; lkt;
En.vsronmcm:s! Heaith Scierzes Center (NIEHS), Umiversity of Cahfolrﬁtfa. Schtzc: m}:r:w:l*soa
H 1 fiesr Commission on Life Sme .
the Natonal Academy of Sciences and was on t e,
‘ d of the Nauonal Cancer Insttute ( .
member of the Nanonal Cancer Advisory Boar S
i : Motors Cancer Rescarcls Foundation Pnze ( .
His many awards snciude: the Genersl ' . > e
J achieve 1985) the Honda Foundanon Prize
Tyler Prnize for cenvironmental achievement ( : ond or
E:otomcolog)' {1996} and the Jupan Pnze (1997). bnames@uclinkd.berkeley.edu (5107 642
5165
Cancer risk assessments have been the basis of many regulatory decisions ivelving low-dose
human exposures to symthenic chercals. Our analyses during the past 20 ycars.ef the c:ms:.r;
of cancer, antmal cancer tes1s, and risk assessment m:thodology‘ underscore the imporiance i
setting pr?ori(ics m efforts to prevent human cancer, and of taking a broad perspective on risk,
which tncludes epidemiological studies and examsnes that satural background of chen:ncati; L]
which humans are cxpased. The experience of cancer risk assessment s:;t_:c the Ir“J‘F!G s of| c:;
. ) puly icy. Our analyses ndicate that wvaro
aluable lessons for foture regulmory  policy ] i
:::Islrlzimccpucns about the relurionship between environmenial pollstion and human disease,
parncularly cancer, drive regulatory policy.
1. Misconception: Cancer rales are svaring. .
Findings: There 15 no cpidermc of cancer, except fqr lung cancer d.c to smoking,
Cancer mortality rates have declined 16% since 1950 (excluding fung cancers.
2. Mlsconception: Environmental svothetic chemicals nre am importan! couse of
human cancer,

e
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L2,

Findings: Neither cpidermology nor toxicology support this idea. The major causes of
carcer are al Smoking: About a third of US, cancer (80% of lung cancer); b) Dietary
imbalances, e.p., fack of dictiry frints & vegetzbles: The quarter of the population catng the
feast fruns & vegetables has double the cancer rate for most types of cancer compared 1o the
quaner caung the most; ¢ Chronie infections: mostly in developing countries: d) Hormonal
factors: pnmarily inRuenced by life style.

3. Misconception: Reducing pesticide residues is an effective way te prevent diet-
refated cancer.

Findings: On the conwrary, high consumption of fruits and vegetables 1s associated with
lowered risk of cancer, Bur 30% of U.S. children and adolescents and 68% of aduls did not
meet the recommended insake of 5 a day. Half the public does not answer that fruits and
vegetables are protecuve, when asked about the causes of cancer. If reduction of pesticide

use resuits in higher costs of produce, then consumption will decline and cancer rates fmay
nse.

4. Misconception: Human expusures {0 carcimogens and other potential hazards are
primarily to synthetic chemicals,

Contrary to common perception, 99.9% of the chemicais humans mgest are natural,
Plants produce natral pesucides to defend themselves, and Amenicans eat about 5000 10
10.000 dilferent nawral pesticides, about 1500 mg per person per day, which is aboot 10,000
tmes morc than synthetic pesticide residues, Cooking food produces abous 2000 mg of burmnt
materal in food per day, compared to about 0.09 mg of pesticide residues consumed daily.

5. Misconception: Cancer risks to humans can be assessed by standard high-dose
amimal cancer {ests,

Findings: Contrary 10 assumptions of the 1970's, chemutcals that test positive 1 animal
cancer tests are not rare. Half of all chemcals tested, whether oceurning natorally or

produced synthencally, are “carcinogens” Forty percent of the CHTINOgEns are not
mutagese,

There are high-dose effects in rodent eancer tests that are not relevant to low-dose
human exposures and which contribute to the high proportion of chemicals that test positive,
Without addiuonat data en mechanism of carcinogenesis for each chemical, the inetpretation
of a positive result in a redent bivassay is highly uncertamn; the effects may be limited o the
high dose tested due 1o ncreased cell division caused by the high doses.

*  Over 1000 chemucals have been described in coffee: 28 have been tesied and 19 are
rodent carcinogens.

*  Alhough natural chemicals have not been a focus of cancer testing, of the 63 natural
plant pesticides that have been tested, 35 are rodent carcinogens,

*  HMalf the drugs in the Physician’s Desk Reference (PDR) that teport cancer test results,
are positive.

Daa from standard rodent bioassays is limited, and boiency estimates are constrained 10
4 parrow range about the high dose tested. Because of this constraint, the regulatory virually
safe dose at t in 2 million risk, can be estimated from the high dose tested without ever
conducting the cancer test. Similarly, the benchmark dose risk proposed in the new EPA
cancer guidelines can also be estimmed from the high dose, whether the presumed model is
finear or based on a safety factor approach assuming a threshold,

s
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6. Misconception: Synthetic chemicals pose greater carcinopenic hazards than nataral
chemicals.

Gaining a broad perspective about the vast number of chemucals to which humans arc
exposed and companng potential risks, 15 cssential (o seng rescarch and regulatory priorvites.
We have used the srategy of ranking on a rough index of possible hazard from a wide vanety
of chemical exposures at fevels thar humans typically receive. Ranking is a critical first step
for seiung prorities for sefecting chemicals for chronic bicassay or mechanistic smdies, for
epidemiological research, and for regulatory policy. Although one cannot say whether the
ranked chemical exposures are likely to be of major or minor importance in human cancer, it
is not prudent to focus atienhion on the possible hazards at the bottom off a ranking if, using
the same methodalogy to identily hazard, there are numerous common human cxposures with
much greater possible hazards. Our anaiyses are based on the HERP index (Human
Exposure/Rodent Potency), which indicates what percentage of the rodent carcinogenic
potency (TDS0 in mgkg/day) a human reccives from » given daily lifetime exposure
{mg/kg/day) {SEE TABLE) A ranking based on standard regulatory risk assessmeat would be
similar.

Overall, gur analyses have shown ihat HERP vaiues for some histoncally high exposures
in the workplace and some pharmacewucals rank high, and that there s an cnormous
background of namwrally occurning rodent carcinogens in typical portions of common foods
that cast doubt on the telative imponance of low-dose exposures 1o residues of synthene
chermicals such as pesticides. The possible carcinogenic hazards from synthetie pesticides {at
average measured exposures) are mimmal compared to the background of nature’s pesticides.
Many ordinary foods would not pass the regulatory cniena used for synthetic chemcals, and
no diet can be free of rodent carcinogens that are natural chermicals. For many natwral
chemicals the HERP values are 1n the top half of the table, even though natwral chemicals are
markedly underrepresented because so few have been tested in rodent bioassays. Caution is
necessary in drawing conclusions from the occumence in the diet of natural chemicals that are
rodent carcinogens. i 1s not argued here that these dietary exposures are necessarily of much
relevance to human cancer. Our resuls call for a re-evaluation of the wiility of amimal cancer
1es1s 1n protecung the public against minor hypothetical nisks.

7.  Misconception: Repulating low, hypothetical risks advances public health.

There 15 no convincing evidence thut synthetic chemical pollwants are smporiant for
human cancer. Regulations that uy to elimunate minuscuic levels of synthetic chemicals are
enormously expensive: EPA has estimated that environmental regulations cost society $140
billien/year. [t has been estimated that the median toxic control program COsis 146 umes
more per life year saved than the median medical imervenuon.

Preventon of cancer will come from knowledge obtmned from biomedical research,
education of the public, and from lifestyle changes by individuals. A re-examination of
prorities in cancer prevention, both public and private, seems calied for.
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because TDy, is less potent than in she other species, (w} » nEgave v cancer lest; (+) » pasitive cancer tesi(x) not suit-
able for calculating & TDyp.

Bthis is rot an averge, but a reasoazbly large sample (1027 warkers),

®TDyo barmoric mean was

d for the base ch

1 from the hydrochlonide salt,

4Additional datz from the EPA that 15 ot in the CPDEB were ysed 1o calculnic these TDjg kasmonic means,
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Attachment 1

Misconception: Cancer rates are soaring.

Misconception: Environmental synthetic chemicals are
an important cause of human cancer.
Misconception: Reducing pesticide residues is an

effective way to prevent diet-related
cancer.

Misconception: Human exposures to carcinogens and
other potential hazards are primarily
to synthetic chemicals.

Misconception: Cancer risks to humans can be

assessed by standard high-dose animal
cancer tests,

Misconception: Synthetic chemicals pose greater

carcinogenic hazards than natural
chemicals.

Misconception: Regulating low, hypothetical risks
advances public health.
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Attachment 2

Ranking Possible Caorcinopensc Hazards from Average 1.5. Exposires, [Chcfn_icals thal oceur naturally iul foods
are In bold.] Daily human exposure: Reasonable daily intakes are wsed o favilitaie compansons. The celcylatons
sssume a daily dase for a lifsume. Possible harard: The human dosc of rodest crcmogen is divided by 70 kg 10 E:;e »
mg/kg/day of human exposure, and this dose 18 given as the percentags of ll::: TBs, in the modent {me/kp/day) o wl:u-
laze the Human Exposure/flodent Polency index (HERP). T4y values used in the HERP mic;ﬂat_}un e geerages calcu-
iated by wking the harmonic mean of the TDps of the poesitive tests 1n that speries from the Carciaogenic i'-m:nc; D‘a_‘:-
base. Average TDss values, have been caloulaied separately for rats and mice, and the more polens vahue 15 wsed for cale
culnting possible hazard.

i Powncy
::::;gza Human dosc of Thig {mg/kgfday}*
HERF (%)} Average daily US exposure £O4ERT CAITIIDRER Rais Mice
140 EDB: warkess (high exposure) Ethylene dibromide, ESOmg 1.52 {145}

fbeloe 197T7)
17 Clefibrate Clofibrats, 2 g Iﬁ? -
14 Pheasbarbital, | sleeping pill Phenobarbital, 60 mg +1 699
68 LI3-Buutdicae: rubber workers 1.3-Bundiere, 66.0 mg w34 139
1978-86}
6.1 Teilachlo:o:thvimc: dry clesnes Tewrzchivroethylene, 433 mg 101 {126}
with dry-i-dry unats (198090}
4.0 Formaldehyde: workers Formaidehyde, 6.1 mg .19 {43.9)
1 Beer, 257 g Ethyl alcofol, 13,3 i 9110 (=}
14 Mobile home 2ir {14 hours/day) Formafdehyde, 2.2 mg 215 435
09 Methylene chioride: workers Mathylene chioride, 471 mg 74 (918}
{1940s.80s) .
0.5 Wine, 280 g Ethyl altohol, 336 mi 9110 {-i
o4 Conventicnal home aw (14 hewrs/day)  Formaldchyde, 598 HE .19 {439
1A Coifee, 133 g Caffeic aeld, 23.9 mg 297 {4550)
404 - Letiuce, 14.9 CafTele acid, 7.90 mg 297 {4900)
9.03 Safrole fn spices Safrole, ! g #1 513
083 Orange juice, 138 g d-Limenene, 4.28 mg i =
0 Pepper, black, 446 mg d-Limanacne, 1.57 mg ot (-}
Q42 Mushreany {Agericus bispurus Mixture of hydrutlines, ete, -~ 24300
1.55 g3 {whole mushrocmi
0402 Appie, 320 g Calfeis acld, 240 mg 57 {2500}
002 Coffes, 133 p Catechol, £33 mg 118 {244)
0.02 Calfee, 533 g Furfural, 2.09 mg {683} 157
0.009 BHA: daily US avg (1975) BHA, 4.6 mg 45 (5530
£.008 Deer (before 1979), 257 ¢ Dimethylnlirostmine, 726 ng 0,124 (0:189}
0.008 Afatoxin: daily US avp (1954-89) Aflztoxin, 18 ng 0.0032 {+}
0.007 Citnamon, 21.9 mg Coumarin, 5.0 pg 139 {103)
0006 Collee, 133 g Hydrogulnane, 333 ug 828 {215}
0.005 Sacchann: daily US avg (1977) Succhann, T mg 2149 =}
£.005 Coeret, 124 g Aniline, 624 jig i 1S ]
4.00% Potatg, 549 ¢ Caffelr acld, 867 ng 297 {1900
£.004 Celery, 795 g Cafleic mcld, 858 pg 257 {450
004 White bread, 6.6 g Furfural, 500 pg {683) E9_7
4003 Mutmeg, 37.4 mg d:-Limonene, 466 pg 204 {~3
4.003 Cenvealonal home 2ir {14 hour/day)  Denzene, 155 pg {169} 7.3
£.002 Carrod, 121 g Caltelc acid, 374 py 297 {4900%
4.002 Ethylene shiourea: daily US avg (1990)  Elbylene thiousea, 9.51 3% 19 (1.5
9002 {DDT: daily US avg (befors 1972 band} {DDT, 13.8 gl &N 123
00601 flum, 200 g Caffele acld, 276 pg w7 {4900t
0.00% BHA: daily US avg (1987} BHA, 700 g 745 {55300
0.00¢ Pear, 3,29 g Culfeic acid, 240 g 97 {49500

-2
Possible Potency
hazasd; Human dose of TDg (mp/kg/day)”
HERP (%)  Avemge daily US expasure fodeat carginogen Rats Mice
0001 {UBMH: daily US avg (1988]] {LIDMH, 2.82 up (from Alar)) - © 396
0.000% Brawn mustard, 68.4 mg Allyt isothiocyanate, 629 g 96 -
0.0008 [DDE; duily US avg (befare 1972 banj] [DDE, 691 pgj -} 12.5
00007 TCDD: daily US avg {19943 TCOD, E28 g 0.0000235 (0.006155)
0.0007 Bacon, 115 Dicshylaitrosamine, 118 0g 00037 [3)
{1.0006 Mushroom {Agaricus blsporys 2,85 g} Glutamyl-p-bydraring. 217
benzoate, 107 pg
0.0005 Jasmine fea, .19 g Benzyl ncetute, 504 pp {3 1440
£.0004 Daron, 115 g N-Nitrosopyrrolidine, 196 ng (0789 0.679
0.0004 Bacon, 115 ¢ Dimethylnitrosamise, 34.5 ng 0.124 Q.18
0.0004 {ERB: Daily US avg (before 1984 banj} [EDB, 420 ng} 152 {745
00004 Tap water, 1 liter {1987-92) Rromodichloromathene, 13 ug (2.5 417
£4.0003 Margo, £22 d-Limonens, 43.8 pg 4 )
0.0003 Beer, 257 g Furfural, 39.9 g (689 197
0.0003 Tag waier, 1 Her {1987.62) Chlaraform, 17 g {262 0.3
0.0083 Cazbaryl: daily US avg (19503 Carbaryl, 26 ug 14,1 -}
4.0002 Celery, 7.95 ¢ 8-Methoxypsoraten, 4.86 p 324 )
0.0002 Toxaphenc: daily US avg (1990) Toxaphene, 595 ng -} 5.57
0.00009 Mushroom (Agaricus bisporas, 2.55 &} p-Hydrarinobenzonte, 28 3ig 454"
L0000 PCBs: daily US avg {E984-86) PCBs, 98 ng 1.74 (9.58}
0.00008 DDE/DDT: dajty US avg (1950} DDE, 659 ng {-) 12.5
0.00007 Parsmip, 54.0 mg E-Meoihuxypsaralen, 157 ug  32.4 o]
Q.00007 Tuast, 7.6 g Urethane, 811 ng {41.3) 189
4.00006 Hambueger, pan fried, 85 g PHIP, 176 np 4,29¢ (28.6%
0.00(05 Estragule in spices Estragote, 1,99 ug 518
0.03005 Parsley, fresh, 324 mg 8-Mziboxypsornten, 1.17 Hg 1324 -
0.00001 Humburyer, pen fricd, 85 B AledQx, JHE ng 1.99 {24.3}
[ S Divolsd: daity US avy {193 Dricolul, 544 np {~F 9
(LIXXXIE Beer, 257 Uredhane, 115 ny 410 16.9
LAKNENDS Hamburger, pan fried, 85 [ 1Q, ¢.38 ng 1.89° {19.6)
0.000001 Lindane: dsly LS avg {1990} Lindane, 32 ng {~ 0.7
LOOOXXN?  Pineapple, 575 g Ethyl acrylzte, 57.5 ng 120 {324
Q0000004 PCNB: daily US avp (1990) PCNB (Qusnipzeney, 19,2 ng (=} 7.1
00000001 Chiorobenzitaze: daily US avg (1949 Chlorabenzilate, 6.4 ng {~) 939
<U.00000001 Chlorothalenil: ity US avg (1990) Chitorathatonil, <6.4 ng B89 Lo}
0.000000008 Folpat: daily US avg (1950} Folper, 124 ng - padiied
OL00005006_Capuin: duily US avy (1990} Captan, 11.5 ng 2690° (17304

Baeoar

abilc for calculating a TDy,.
YThis 15 not an average, but 3 reasonably fasge sample {1027 warkersi,
*TDyp harmomic mean was estmated for the base chermcal from (he hydrochioride s,
adiitional data from she EPA Gzt 15 rot in the CPDB were used 15 coleulate these TDs, harmonic means.

er species. {~)

= no dawm i CPDB; a nember 1 paratheses sndicaies a TDsy valse not used in 1he HERP calcutation
because Tlsg 13 loss porenr thar 10 Lhe oth

= ATRANVE 1A cances 1ost; (+) = positive ¢ancer test{s} not suit-
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Attachment 3

Comparison of Potency and Exposure Measures

Pesticides Included

Ratio of Potency:
Recalculated g,/

Ratio of Exposure:
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U, Lans Swirsky (Gold
Biewrraphy

DIr. b mweihy {3 . - - A
eatths ‘.{{ wihd e l‘)m-‘ tor af the Caramogenne Potency Proyect at the Enveonmenssl
] Serenves {aente RIS T £ e . g UiER
ves Conter (NIETIS), Unversery of Californa, Beekeley, and a Senior Seiensst as

. the O Lawrence Berkeley Noagsoswd L 3 :
in the TDS (FDA) (1!’1(2){?]350) EPA/FDA nctidohogy of ik ;|q.;,_..;.;m‘,_.,:ril.l‘i'.ll;yq:?'::?:ﬂn‘ f‘\hc buas published 90 papers o the
ANCEE D1 even . «anabyses of ammal cancer tests, and the implicazions b
cncer meventin aind regeiatory policy. Fler Caremogenie phcatins tor
Azin hosmeth ’ED(E) 6.1 369 prshhshied as 0 CHO handhaook, i‘ -vL.'- .Er.(“u.‘ju";."‘?.m"' Potency Darabase {trnny,
1Y y L amadyres the resulis oF 51 .
. s EMME Chenmeale, 13 Cohls werk T sult of S0 chirome, fong-renn cmcer wsts
Permethrin ® 1.5 411 s 41- . | l, m; s work s aeldressed sy ssues e the teld of risk
ansmnuenis wetdnabesdomenl soaqaes sueh s v X o +
Ace hﬂicNA(Cm) 0.7 552 fomeed dass fross ann '|, % " m“"?uh i: vattdlity prodilems wsocated wih the use of
. ¢ fros an il cascer tests to estimate low-dise human cancer nske:
Linuron® ng) 2.5 3,880 ”'{'"-"du?hlhh'n‘rr;:sulls m near-replicate anemal cancer tests; n1'l<cc;ncv;m:i1:jd T i
. CAC.] causes of cancer, which underlie ¢ T s abour the
Parathion q{ nq;A 2.6 1 },700 extrapnlinon henveen qr,emuq.]:‘:;:?r;;%ﬂ}m“ nolicy; qualimisve and quantittve
. B § i : R FHS swrcinogenesis: tanks Ile e _—
Chiorothalonil B2 1.9 >99,100 hazards of myturally-cecurrmg and synthene chcmm.,;q.ifmd :, “”"TF possible carcinogente
B, estmtion. 12 (old bus served on the Panel of £ o stanstical isses n risk
Caplﬁﬂ 1.7 114,000 Toxicatogy Program, sind the Board of%iz' ’;-‘; ”"' —‘-;F}‘” Reviewers tor the National
i:OlpetBl 0.8 463,000 member of the Harvard Risk Man; . © Center tor Risk Analysis. She has been
s Lot B sk Management Group and the Board of Directors of the
AEachEorB’ 0.9 a Annapalis Center, w
a .
Captafol™ 1.2 —_
PR o (o
Cypermethrin ¥ 2.2 -
. C,)
Oxadiazon™*< 3.0 —
Pesticides Not Measured
in the TDS (FDA)
NA(C,y b
Asulam e 2.5 NA
C
Benomyl ™ 2.2 NA
Chiordimeform™’ 1.7 NA .
CofCogd
Fosetyl A7 1.8 NA
C(E}
Giyphosate™ 2.5 NA
ClCra)
Metolachlor ™ 1.8 NA
. C
Oryzalin® 2.5 NA

3EpA did not detect any residues, therefore no ratio could be calculated.
bNot applicable because not measured by FDA,
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TABLE OF CARCINOGENIC POTENCY

Mr. EHLERS. Thank vou and I think you have also just had the
time to explain your HERP chart.

Just one guick question on that—and, incidentally, just to ex-
plain the rules in case youre not familiar with them, you were
each given roughly 5 minutes to make your opening statement, we
will ask questions 5 minutes per Member of Congress here and it
appears there are two here so we'll oscillate back and forth.

Just a quick question on this HERP table. I had read several
times over the past decade that Bruce Ames did this work showing
that peanut butter was appreciably carcinogenic and a quick glance
d}i]dn’t? show it on this chart. Is it——did I miss it or 15 it not on
there?

Dr. GoLp. It's not.
Mr. EHLERS. Or is it so small—is it smaller than the others

Dr. GorLp. No, we subsumed it under Aflatoxin in this table be-
causer—

Mr. EHLERS. Oh.

Dr. GoLD. We tried to give average daily exposures. Here, we
have a HERP of 0.008 for Aflatoxin exposure. It's primarily in pea-
nut butter and certain corn products. On the other hand, we have
good human data on Aflatoxin and the potency in humans is about
ten-fold lower than it is in rais and so we would—this would actu-
ally be coming down if it were a human risk-based risk assessment.

Mr. EHLERS. And how do you get good human data?

Dr. GoLD. On Aflatoxin, not in this country——

Mr. EHLERS. Well, on anything——

Dr. GoLD. Because the amounts we're exposed to were so low.
But, in Asia, where people get much higher doses we can look at
the risk of liver cancer, and we also know that there's a synergism
between Hepatitis B virus—which is very common in the Third
World--and Aflatoxin intake, and that this multiplies the effect on

liver cancer.
S, 981—THE REGULATORY IMPROVEMENT ACT OF 1997

Mr. EHLERS. All right. Thank you.

I have one general question for all of you to start things off.
We've heard several comments here about the Levin-Thompson bill
and most seem favorable to the bill but also I saw in the written
testimony some reservations about it. I would be interested in the
reactions of each of you to that bill as it stands now and ways in
which you would recommend improving it. If there’s not sufficient
time for you to give your answer here, we'd be happy to have your
answers in writing because, presumably, we will-if that bill
passes the Senate, we will have to deal with it in the House. So,
we'll go right down the line. Dr. Omenn, you had a key role in gen-
erating that bill.

Dr. OMENN. Yes, well, I've had—and Gail Charnley who is here—
Dr. Gail Charnley who is the Executive Director of the Commis-
sion. We spent a lot of time with the Committee staff and we're
pleased to see the evolution of 8, 981. I do support it in its present
version. I do think it could be somewhat further focussed and im-
proved. The short version of an answer to your question is the sub-
mission included in the Senate report from Franklin Raines, OMB
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Director, contains seve i
g ral specific changes in the 1
C angu
would make much more focused the Judicial review, thenpe;ggeiiﬁ

which have been raise inori i
that's tha cen Tais cbliill)}ar the Minority clearly outside. I'm sure
I'l\./dIll: gHLERS. Al} right, thank you. Dr. Carlo.
toar. ?Ré% We ;Ee generally supportive of the bill as a first ste
amyrever, ¢ problem from my perspective is that the secondap'
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s ggcggggrré is that the risk assessment provisions may not be
Srone e of% —and | mentioned this in my written testimony. The
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nisk fo m%uigfé nx;:izg:éo? nf?f un;:_ertmrgty and variability and fogr full
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things ,are very important given that risk assessment()?: tsggtiogif
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: 2 good job of the ri
weTe getting that side of the equation fiiénisfveesﬁment ‘o know that
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r. GOLD. I think the bill needs to emphasi i
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‘t:g;stigi if;mgracans}:—seden}t_ary, obesity, few fruits ilnedhisgteyg:bﬁig"
g Lo smoke. Anytime we're talking about risk and cancer.
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we have to talk about how we're going to educate the public, and
T think that we need a lot of research into that; how to get the mes-
sage across so that somehow there's a behavioral change. ‘

And, second, I think the bill should say something about trying
to encourage the science to—I don't want to be in the position of
saying we should put more money into science research, because
that would sort of look like a turf issue for me~but I think that
were kind of on the pinnacle of some very important break-
throughs like Dr. Carlo was mentioning, and I just think that this
ought to be the emphasis. How does Trichloroethylene cause cancer
in a mouse liver? | mean, we need to know about that. And how
does a human differ from the mouse or how does the rat differ from
the mouse? We can't just continue to test at a potency and assess
risk.

Mr. EBLERS. Dr. Omenn, you wanted to——

Dr. OMENN. May [ just add, there's one glaring omission that
strikes me in this bill which would reflect the comments of my col-
leagues. There is really no public health context or even ecological
context theme. The bill is still based upon risk assessment plus
cost-benefit analysis plus review pilus more review of chemical-by-
chemical, risk-by-risk regulation. What we're all saying here—and
you illustrated in your opening remarks, Mr. Chairman—is that it
would be much more understandable to the public and much more
likely to be an effective way of protecting public health and envi-
ronment if we could say we're looking at childhood asthma. We
know it's on the rise both in incidences and mortality or lung can-
cers or birth defects or any other specific health problem and try
to attribute the incidence rates of that problem to various causes-—
this is what Dr. Gold tried to say about the cancer exposures of
many kinds. And then the question is how can you most make a
difference in children’s health? How can you make a difference in
incidence and in mortality of asthma? How can you make a dif-
ference in every kind of cancer rate? In lung problems?

If we're worried about air pollution, we say in this report, for ex-
ample, with regard to the tiered approach to section 112, Clean Air
Act Hazardous Air Pollutants, that you ought to look at all sources
of those prominent hazardous air pollutants. Start with benzene
but put it in a class with polycyclic aromatic hydrocarbons. Then
compare that with the health risks of criteria air pollutants and
figure out where would you make a bigger difference for human
health. It's very awkward to put this into statutory language, be-
cause soon it's translated, and it’s subject to judicial review wheth-
er it was done exactly the way that Congress intended. I know
from conversations that this is one reason why the Senate drafters
have been reluctant to step up to this contextual opportunity. But
it is so important, and I think that Congress must find a way to
encourage the agencies to do it without putting them at risk for
having nit-pickers take them apart on every little detail of how it
could have been done through a judicial and regulatory review.

Mr. EHLERS. That is extremely important. What makes it even
more complicated, of course, is the possible synergistic effects be-
tween these various risk elements. Dr. Carlo, you wanted to add

something?
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Mr. CARLO. T just wanted to add, M i
. + Mr. Chairman, that ou
gg:id be &}:at most of the programs are already in placer sggin(iz?
: Et'm € sovernment to effectuate the types of public health
g}ri% gﬁignl_gtiﬁz tt}';?t we a;*ﬁi. I think, all talking about now, and the
5 L1 something is going on within NCI fo
screenng, it is very difficult to get that ; nto some.
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: _ \ t is a—I think it's a diffy
administrative problem that has to be}d ith i rn,
] e | ealt with if, agai
tgg:gg :gol;g gzvmg the full modicum of public health %?gt}éc‘:iirir?
Fuink aw materials are in place; if not all of them, most of
Mr. EHLERS. Thank you all for
_ . : Yyour comments, My ti i -
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PUBLIC INVOLVEMENT IN RISK ASSESSMENT

Mr. LaMPsON. Thank ]
/ - tk you, Mr. Ehlers. We just

z?_ézf f};lileac v:'rz:le;ei‘.;lnggs in Texas regarding the trg'msp{?z:? I:)tf' %;gtallgrg
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. N ¢
willing to modify certain behaviors; have certain kinds of testing
s deal with this. L ) L
doﬁ;‘o?i?grogilaer;;?of involving the community: bthet s%gécagzgptigls
ist. Neil Peirce, wrote many years ago abou The Peopies
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i urprise that there’s contamination with polycyc 1<:d o
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i ore time up front, it sa . n
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. Exactly.
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PUBLIC HEALTH PROTECTION OVER THE PAST 30 YEARS

i i lly, are the public

i1, the responsible parties, actually, ¢
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ay, is that in — : >

%ﬁﬁis'ié I]..eg%gat;;odsle);ding up to Earth Day in 1970 the creation by

61

the Congress of EPA and OSHA and all the legislation that
flowed—the public health community sort of defaulted. The notion
was that these were hypothetical or emotional problems; that there
were huge problems that needed to be maintained like protecting
our food supply and restaurant inspections and really unglamorous
stuff that we've come back to now that we realize we neglected
those in recent years. Anyway, new agencies were formed, and the
environmental agencies, as good as they are and as focused as they
are on important issues for the public, haven’t been very strong
about public health expertise or about working in a practical rela-
tionship with communities as opposed to regulatory regimes. Where
the lacal public health agency or the state public health agency is
capable and where they work hand-in-glove with environmental
agencies and the media and physicians and other health profes-
sionals—which is many places around the country, including
Texas—this really can work.

Mr. EHLERS. Dr. Carlo, we'll extend your time a bit, so you can
answer.

THE “80/20 RULE” ¥IN PUBLIC HEALTH

Mr. Carco. I wanted to add something, Mr. Lampson. What we
have observed—and, again, I'm in full agreement with everything
that Dr. Omenn has said here—but what we have observed is
something that we call the 80/20 rule, and it seems to bear out,
that with any issue whether it's Napalm transportation or environ-
mental pollution, about 20 percent of the population has already
made up their mind before you get there, so that when you do
whatever it is you're going to do you have to focus on the 80 per-
cent, and what we have found is that what those folks, the 80 per-
cent who do have an emotional investment in any public health
question or environmental question going in, what they’re looking
for 1s really two things: they're looking for evidence that somebody
is responsibly looking into the problem, and if there’s a problem, it's
going to be solved, and the second thing they're looking for is evi-
dence that the government is watching to make sure it’s done right,
And what we're finding this now is a new sort of concern in the
public. Now, they don't really—that 80 percent, they don want to
hear- about numbers, because they want to go to a soccer game.
They’'ve got to take their kids to school. They want to know that the
problem is being addressed by those responsible and that the gov-
ernment is watching their best interests, and when you step into
that group with risk assessment numbers or you start talking to
them about animals, rats, and 10 to the 9th power risks and 10 to
the 6th power risks, it not only creates a blank look on their face,
it angers them. It causes agitation, because you're now infruding on
their time. For them to be able to make a contribution to this de-
bate they have to learn about rats; they have to learn about mice;
they have to learn about numbers, and they want to go to a soccer

game: they've got to worry about groceries. So, that is what the
newest thing that we're finding, and, historically, what many of us
have done 1n the public health community is that we have erro-
neously focused on the 20 percent, because those are the guys who
are most noisy and who have the most impact up here—you know,
the advocacy groups, and those types of folks and even the indus-
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try; the industry is in that 20 percent too, you .}mow. That slices
1€jy percent eachyway---lo percent of everything is bad, 10 percent
of everything is good. So, you've got to make your policy decisions
based on the masses, and what we're finding is that the masses
only want two things: that somebody 1s taking fesponsﬁaahty fcir
making sure that it's being looked at and if there's a problem, it's
going to solved and that the government is playing a role as watch-
dog. )

Mr. EHLERS. Will the gentleman yield?

Mr. LAMPSON. Sure,

THE “80/20 RULE” AND THE COS%‘E%I‘"(')HEDUCING EXPOSURE RISK TO

Mr. EHLERS. | just wanted to pick up on that, because in my per-
sonal experience—and I've worked at local and state governments
as well—generally, the problem that I've encountered is that the 80
percent gets very concerned, because there are some Chicken
Littles running around saying, “This is th_e.end of the world, and
don't trust anyone; just trust me.” So, politically, I think that be-
comes the major problem. Apparently, you avoided that in the case
in Seattle. But I've had cases where it's virtually impossible to get
a solution, and, in fact, the entire State of Michigan developed that
over the PBB contamination some time ago whereby the Governor
eventually said the only solution is to kill every cow that had in-
gested it, and the State spent $10 million burying one ounce of
PBB and several thousand cows that were killed and b’}ll'IEd just
to get rid of that one last ounce and say, “Okay, it's done.

PUBLIC HEALTH “BEDSIDE MANNER”

Mr. CARLO. Another thing that we've observed in some of this
work along those lines, Mr. Chairman, is that whgn—-—you know, in
most instances, by the time a responsible public health person
comes on the scene with the public, they already have an answer.
They say, “Well, this risk is not big or this is not a problem. This
is what you have to do to fix it.” Now if you step back and you 1oo‘k
at how you would treat that individual as a patient in a doctor’s
office—because public health is really looking at the population as
the patient—the first you would do is something called bedside
manner. The first thing youw'd do is you say, “All right, tell me what
your concerns are. Talk to me about the problem.” And what we
do is we create a scenario where we walk into the doctor’s office
and say, “Ah-ha, Mr. Chairman, here’s the solution to your prqb-
lem”, before you've even established to us—we haven't had a dia-
logue. And that’s another thing that’s very important that we're ob-
serving is that there has to be a concentrated effort on estgbhshmg
a bedside manner, a level of trust, before you come in with your
data; before you come in with your solutions. )

Now, as Dr. Omenn points out, this is more probably in how the
public health community implements this, and it's not really a reg-
ulatory concern, but the regulations and the legislation needs to ac-
commodate some time for developing trust—we call it bedside man-
ner; there may be a better word for it.
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MARKET SURVEILLANCE AND “RAPID TRIGGER" RESPONSE TO
PUBLIC HEALTH AND OTHER THREATS

Mr. EHMLERS. Mr., Lampson has had to depart, apparently. Mr.
Roemer has arrived, but T'll take my second round and then intro-
duce Mr. Roemer if he wishes to ask any questions.

I have several—Mr. Carlo, while I was listening to you, I thought
of a question I wanted to ask. You talked about the importance of
first-market surveillance triggering intervention and so forth. Now,
that works for a disease model, but that does not work—I mean,
I wouldn't say it doesn’t work, but there are a lot of other risks
that we have to evaluate other than disease risks. Is that not cor-
rect? For example, trauma of various sorts, accidents.

Mr. CARLO. That's correct, yes,

Mr. EHLERS. Would you modify your statement relating to those
or would you still say that applies?

Mr. CARLO. Well, I think that, in general, if you define whether
it’s trauma or whether it's a disease, the public health intervention
approach applies. You know, primary, secondary, and tertiary pre-
vention as basic principals apply pretty much across the board to
anything that would be considered a public health threat.

THE RELATIONSHIP BETWEEN RISK ASSESSMENT AND COST-BENEFIT
ANALYSIS

Mr. EHLERS. Okay, thank you, appreciate that. Dr. Omenn, one
problem we run into here a lot, almost everyone that I meet in the
Congress wants to tie risk-benefit analysis to cost-benefit analysis,
and I've heard very little discussion about it—Dr. Gray, I think you
mentioned something about that. Could you try to clarify for the
Committee and for the record what the relationship is between
risk-benefit analysis and cost-benefit analysis and when each
should be used?

Dr. OMENN. Okay. In general, risks and benefits in this are the
same. Let’s say the benefit is the reduction of risk. So the problem,
of course, is when~m

Mr. EHLERS. Are you saying there’s a direct math, medical in-
verse relationship?

Dr. OMENN. Exactly, when there's a trade-off, sometimes, in
order to get one benefit we trigger other problems—George Gray
and John Graham have written a nice case study book about trade-
offs where, in fact, reducing one exposure leads to a substitution
or leads to complications which generate new risks. That's a very
important kind of analysis that the peopie can understand, what-
ever their feelings are about the expenditures of cash to comply
with the regulation, because you're trading health problems for
other health problems.

The cost-benefit analysis runs afoul of the problem of putting dol-
lar signs on everything, and very imprecise estimates are often ma-
nipulated for a particular interest either to minimize the cost of
complying or to maximize the complying. For example, you gave us
$15 billion to $120 billion—that’s quite a sizeable range. It's com-
mon for the economists who submit opinions in these cases to come
up with a very precise number, sometimes to the pennies, and not
to acknowledge the assumptions: the choice of the data set: all of
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the things that are being asked of the risk assessment folks but are
not asked of the economists.

In S. 981, in fact, in the bill itself, it just mentions do the cost-
benefit analysis and report the results and consider them. The Sen-
ate report actually goes into much more detail and does suggest
that the choice of data and the assumptions and the extrapolations
should be revealed which is input that we have laid on them.

There's another big problem: certain health benefits are hard—
benefits are much harder to put dollar signs on. So, how much do
you value for the prevention of a death? At different ages, is it dif-
ferent? In different populations? By different causes? How much
suffering goes along? And, of course, there are many non-death
endpoints in health, as you just pointed out. So, putting dollar
signs on is a huge problem. Then you have to bring the costs and
the benefits together. I recall challenging Mr. Jim Miller when he
was in the regulatory district role for OMB early in the Reagan pe-
riod. “What 15 the decisional criteria?’ And he said, “Regulatory ac-
tions should be governed by the benefit-cost ratio.” I said, “Well, is
it the ratio or is it a dollar more or two dollars more? By how much
margin? With what uncertainty?” And he said, “Gil, we just haven't
considered anything like that.” Well, somebody has to consider it
or you to have to back off as 8. 981 does and said just “consider
the costs” and make your judgment and justification in gualitative
terms. [ think that's unreasonable, actually.

In the case of the Executive Orders of five Presidents now, the
regulatory officials have been under guidance to do this kind of
evaluation of the costs, and, most importantly, the cost-effective-
ness of alternative ways of achieving similar benefits. So. if the no-
tion is to bring ozone below a certain maximum level on the worst
day or the fourth worst day of the year, there are many different
ways that could be done with control of vehicles and stationary
sources.

Well, for the same health benefit, you would surely find agree-
ment that vou should do it for the least cost. That's the cost-effec-
tiveness analysis (CEA), which the economists would classify as a
subcategory of costs-and-benefits analysis. CEA doesn’'t require
that you put a dollar value on the benefit. It Just means to say you
set a benefit that you want to achieve, and you find different ways
of doing it, and choose the most cost effective.

It's a big subject, obviously. We have in our reports commis-
sioned papers from Resources for the Future and from other
sources. There's a vast literature. The hottom line is to try to make
the regulators, the public, and the affected parties come fo some
common understanding of what the benefits are and what the costs
are in a variety of ways and try to at least understand each other
better, It's about all we can do at this stage, [ would say.

Mr. EHLERS. Thank you. I think that's a good summary, and
what is required so often is just plain good judgment and by edu-
cated minds, and my frustration with the process is that very often
the ones making the final decision are not that educated in the
field and try to take the safest possible approach, and then you no
longer have good judgment.

Particularly bothersome fo me is decisions which severely regu-
late one quantity without recognizing, as you pointed out, what will
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people use for a_substitute? And that's often the worst example,
and I appreciate Dr. Gray’s work on that.

I think my time has expired again. We'll recognize Congressman
Roemer for—and, incidentally, without objection, your opening
statement, if you have one, will be entered into the record.

STATE AND LOCAL GOVERNMENT RANKING VS, FEDERAL RANKING
OF ENVIRONMENTAL RISKS

Mr. ROEMER. Thank you. I want to thank you, Dr. Ehlers, for
this very important hearing, and we have such a distinguished
panel of doctors before us, so I welcome your testimony and your
expertise and counsel on a very important topic. I'm also very per-
sonally interested in this topic and not only have encouraged this
Committee to jook at this and evaluate this subject matter but also
have offered amendments and bills on the Floor addressing risk
analysis and risk management and risk assessment and so forth.
?o& I'm delighted to have all of you before our Science Committee

oday.

I also have to tell that as I made my way in from another meet-
ing—and I apologize for being late—Nick Lampson was making his
way out to a meeting, and he said to me, “Geez, you got to get in
there, Roemer, it's very interesting today.” That's not always the
case,

{Laughter,]

That’s a real compliment to all of you and to our Chairman that
we're engaged in some informative and interesting and important
debate for the direction of the country in a very important public
policy area.

Let me start with I think a pretty basic question. There have
been different experiences of state and local governments in this
whole area in conducting comparative risk assessments. Should
States and localities be permitted to set their own environmental
priorities or should there be a federal ranking of environmental
risks? Dr. Omenn, do you want to start?

Dr. OMENN, Sure. I think there absolutely should be a federal ef-
fort to bring things together. But, in fact, the federal effort, led by
EPA but with involvement from many other agencies, has, in large
part, been to stimulate state level and local level comparative risk
activities. Now, we have a problem. In fact, in our report from the
Risk Commission, we went to great lengths to distinguish “com-
parative risk assessment” from “comparisons of risk”, because they
are used entirely differently, What you're asking about is sort of
the agenda. What kinds of risk? What's described in 8. 981 is the
risk assessment for control of benzene from a particular source
compared with control of benzene from other places or compared
with pesticide risks or other causes of cancers. That’s a chemical
specific comparison, we would call “comparisons of specific risk.”

What were addressing and the question you've asked us all is
what about air pollutants of various categories, water pollution,
smo%tlng, etc., I take it. We had such a process in Seattle called the
Environmental Priorities Project of the Mayor. He put his OMB on
it and his environmental guy on this; there was a very broadly
drawn community group; there was a technical panel and a policy

—
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panel, and we all came together; a few of us were on a steering
committee.

in the Risk Commission report, I think we had something like
30-some States now have done projects—stimulated with money
from EPA—of their own; looking at their own environments and
their own public values and activists and industries and municipal-
like problems and trying to understand where the problems are
most salient and where they can make the most difference. The
lists are different from region to region.

California had a very expensive process which ended up in, basi-
cally, chaos. They tried to make it so inclusive—let’s say, sort of,
their public welfare dimension of secondary effects of air pollutant
language, and they wanted to have, of course—very important, rec-
ognized all around the country now-—about equity considerations,
environmental justice matters. These social, economuc, political,
and ethical matters really energize these discussions, yet in a way
that takes them far from the scientific base, and I think they're a
central context. It’s very important to be respectful of differences of
views and values through this country; it’s a very diverse popu-
lation. In some way we have to respectfully consider all those values
in the combination of looking at the responsibilities of local govern-
ment, state government, and the feds to control what's mandated
by Congress under statute and implemented by the agencies under
regulation and exhortation.

Mr. ROEMER. Anybody else? Dr. Carlo.

Mr. CARLO. Mr, Roemer, | also believe that there should be a fed-
eral framework for this type of program. I guess the most salient
reason is to--this is becoming very, very complicated, and in order
to pull the expertise together, in order to make the right decision,
the right decision about this type of framework, it's more efficient
to do it at the federal level. Conversely, the implementation of pub-
lic health intervention programs, necessarily, is local, and this has
to do with the need for bedside manner; the need to have the public
be receptive to those who are trying to make these interventions
work. And, we, for example, have observed in some of our work
that when it comes to federal regulators with their recornmenda-
tions for intervention or communications about risk, that they have
very high credibility with bad news but almost no credibility with
good news. So, that if you're talking about the Federal Government
sayin%, “Look, there's a problem with air pollution,” people believe
that, but when the Federal Government says there isn't a problem
with air pollution, nobody believes it, and—-

Mr. ROEMER. How about if they come up with a solution to air
pollution as good news, do they believe that or how skeptical—-

Mr. Carro. Well, the solution is something that requires bedside
manner, and bedside manner—as difficult as it is to admit-—at the
federal level it's almost impossible to be warm and fuzzy. So, the
implementation is the type of thing that really requires the local
officials, the local public health people, the local medical commu-
nity even with an intervention, so that if the role of the Federal
Government is creating the framework; creating the pathway; cre-
ating the guidance, then that is probably an efficient baiancing of
local and federal input.

Mr. ROEMER. Dr. Gray.

e |
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Mr. Gray. Well, thank you. I just have a brief comment, and 1
think your question—what can we learn from what’s gone on in the
comparative risk exercise as it’s been undertaken to this point-—is
a very, very good one. And I think that it's clear that when local
citizens are involved in a process; when they bring their values and
their knowledge to the process, it heips a lot in getting education
going both ways, both in them understanding what are some of the
questions that the risk analysis or the, sort of, the technical com-
munity can bring, but the technical community aiso understanding
what are the values that this group puts on different types of risk?
What are things they want to know about?

And 1 think that there are examples, at this point, some other
folkks have tried to draw some of the lessons—it’s in Dr. Omenn’s
commission; Rick Menard has written several pages; there’s a book
from Resources for the Future—and they really do tell us that in
these comparative risk exercises, we get communication; we get edu-
cation, and often get constderable consensus about sizes and sources
of risk in a community.

Now, something that Dr. Omenn mentioned is that there are, in-
deed, differences across jurisdictions; across States: across localities
in what are considered the big risks, and I think that suggests that
there may well be a need for local fixes. But I also think that the
Federal level, as the others have said, does have an important role
in setting an agenda and in doing some things that are bigger pic-
ture, looking to the future. What are potential risks to technologies
and that sort of thing?

Mr. ROEMER. So, Dr. Gray, you agree with Dr. Carlo’s framing
of the issue saying that the federal role should be kind of putting
together a federal framework for this kind of assessment?

Mr. Gray. Well, in many ways that has happened. As you know
and others have mentioned, many of these comparative risk studies
have been funded at this point by the EPA who has had a pretty
well-defined framework for how these should take place. So, that
there has been a framework even for comparing risk that’s come
from the federal level. Whether that’s the best way to do it is open
to question, but there are questions that are bigger: that are trans-
boundary; that go across States; that are international and na-
tional that do require attention and fixes at the federal level, but
in many cases, as Dr. Omenn’s few stories have shown us—and
there are many other examples—often, the happiest solutions come
when things are done at the smallest level.

Mr. ROEMER. Dr. Gold.

Dr. GoLD. Yes, I think that one of the most important things at
the federal level is to emphasize attributable risk: that is, what
groportion of the total risk of some disease is due to the problem

eing defined? I think there is just a leadership role that the sci-
entific community or the regulatory community needs to convey.

And T'd like to make one other comment about the federal level
on regulatory policy that there really is an enormous range across-
regulatory agencies in the way scientific data is dealt with in mak-
ing risk assessments. I have done quite some work looking at
OSHA regulations, and the permitteg levels for workers are ex-
traordinarily high compared to the doses that give rodents cancer.
Let's take methylene chloride as an example. The regulatory level
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permitted on a milligram per kilogram body weight basis for work-
ers was a million times higher than the MCL for methylene chlo-
ride in drinking water. Recently, OSHA dealt with methylene chlo-
ride and reduced the PEL 20-fold, but it's still aimost 100,000
times higher.

There needs to be some evaluation of scientific information in an
interagency framework at the federal level, and I don't know that
the standard has to be: 1 in 1,000 for workers; 1 in a million for
drinking water or whatever, but the evaluation of the science is
distorted across the Federal Government.

Dr. OMENN. T'd just add to Dr. Gold’s comment abouf interagency
reminds us that EPA is hardly the whole picture of what needs to
be done to protect health and environment, and at the local level
there's an extraordinary opportunity for synthesis and integration.
In the Environmental Priorities Project I mentioned at the city
level, the group came to the realization that the big issues were
transportation and growth management, because water pollution,
air pollution, all kinds of other problems really came back to those
societal processes, and, there, the local government has most of the
action.

JUBICIAL REVIEW

Mr. ROEMER. Let me ask one final question—and I apologize if
you addressed this, Dr. Omenn, in your initial remarks er your tes-
timony, but ! think you have addressed this in your report, but I'd
like to get it on the record—one of the most controversial issues
surrounding regulatory reform legisiative proposals has to do with
judicial review of scientific matters such as.risk assessments.
Should courts specifically review agency risk assessments?

Dr. OMENN. No. I agree that the final rule is up for judicial re-
view. This is standard practice, and it's appropriate for the courts
to consider the extent to which the agency gave due consideration
to all factors; to proper analyses, and to consideration of views—
technical, economic, and other—but most courts, and certainly the
first district here, have held that they are reviewing the process
and the responsibility of the agency, not the technical competence
of the particular analysis. [ think that’s right.

Mr, ROEMER, Thank you. If you're going to agree with me, Dr.
Gray, I'd be happy to recognize you.

[Laughter.}

I happen to agree with Dr. Omenn, but go ahead. I think we're
going to get some other opinion on the record here. Go ahead, Dr.
Gray.

Mr. Gray. No, we're not.

Mr. ROEMER. Oh, good.

JUDICIAL AND PEER REVIEWS

Mr. GraY. In fact, P'm going to agree with you as well and say,
in fact, that what's been in a lot of the regulatory reform legislation
that will serve a lot of that same funetion and accomplish the ends
that people are interested in in getting sound science and risk as-
sessment is a strong peer review function. If that happens up front
and it’s the scientists who are evaluating the technical merits, and
the eourts can evaluate the process.
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Mr. ROEMER. I appreciate it. Dr. Carlo.

Mr. CARLO. T'H agree with you too,

Mr. ROEMER. Good.

Mr. CARLO. And, again, to underscore what Dr. Gray said, that
the currency of science, the language of science, is peer review, and
we do that a certain way and within the framework of scientists
talking, sometimes it's bloody, and sometimes it's nasty, but it real-
Iy needs to be kept in the family, and the process works: it's been
working 300, 400 years. So, when you interject something like a ju-
dicial review on a process that has its own language, it has it'’s own
process, I think you're asking for trouble,

Mr. ROEMER. Thank you. Thank you.

RISKS FROM NATURAL AND SYNTHETIC CHEMICALS COMPARED

Mr. EHLERS. The gentleman’s time has expired. Just for your in-
formation, I agree also, but I'm not sure we can ever keep it all in
the family in our present judicial system.

Just a few quick questions, then I'll be finished for the day. First
of all, Dr. Gold, can you just give me a rough estimate of the dan-
ger of cancer from what you referred to as natural chemicals as
co:inp%red to that from synthetic chemicals for the average citizen
today?

Dr. GoLb. 1 would say that for the average citizen, the risk from
synthetic industrial chemicals is minute, maybe up to 3 percent of
cancer in the United States; probably not more than that, because
the exposures are so low. That doesn't include the workplace.
Maybe a few more percent is possible from workplace exposures,
but even among the workplace, chemicals that have been identified
as human carcinogens, nearly two-thirds of them are naturally oc-
curring; theyre in an industrial context. However, I'm including
cigarettes and tobacco as a natural chemical--a series of natural
chemicals which they are. and burning is also a natural event, so
you might have certain reservations about those categorizations,
but since we know that the causes of human cancer are cigarette
smoking, dietary imbalances, endogenous hormones, chronic infee-
tioEg. all of those are naturally occurring. So, that's where the big
risks are.

FEDERAL “RIGHT-TO-KNOW” INITIATIVES—EPA'S TOXIC RELEASE
INVENTORY (TRE)

Mr. EHLERS. All right, thank you. And, Dr. Gray, I just want
your opinion about government right-to-know initiatives, and if
others want to comment on that too, that would be fine, but the
time is getting late. I'm thinking about the EPA’s toxic release in-
ventory which has been immensely popular among some groups
and some individuals, and do you see this is an effective way fo
communicate relative risks to the public? How do these require-
ments affect industry? How do they inform or misinform the public
and create apprehension or appreciation? And is there a better way
of communicating risks other than the toxic release inventory? I'd
appreciate your comments on that.

Mr. Gray. Well, thank you very much for the question. I guess
maybe you don’t have something else to do, because you've asked
me that question to keep me busy for the rest of the afterncon,
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[Laughter.]

But very briefly—~—

Mr. EHLERS. Well, | have a 12 o'clock meeting.

Mr. Gray. Okay, we'll make sure you make it. Very briefly, I've
written and spoken on this many times. I think that one of the
problems we have is that the information in right-to-know types of
programs frequently isn’t of the sort we would like for comparative
risks because it's not risk.

The toxic release inventory reporting pounds of material emitted,
even materwals accounting sorts of approaches that are being advo-
cated as additions to toxic release tnventory would focus on pounds
of material used don’t give us the context, don’t give us the informa-
tion to really make the sorts of comparative risk that would help
citizens understand where this falls in the range of risks to their
fealth. So, that the short answer is these sorts of things, at best,
are confusing; at worst, are nusleading and really the only way to
fix these things is to try to get them back on some sort of a risk
basis where we consider both exposure and the tnherent potency of
the compounds.

Mr. EHLERS. Well, let me expand the question just a bit. It's been
proposed that we expand the toxic release inventory to also include
chemicals on site, kept on site at every plant in the United States.
I would judge your answer would be that would not be useful also?

Mr. GRAY. Unless it was somehow continued to think about what
on earth would be the risk of this being on site? The presence of
something isn’t a risk; it's exposure to it.

Mr. EHLERS, Dr. Carlo?

Mr. CarLO. I'd like to add—excuse me, another thing that we've
found is that the information threshold for the general public is
very low, and in that 80/20 breakdown, that 80 percent of the popu-
lation, when you present them with a list of chemicals, like in a
right-to-know or a toxic release inventory, what you do is you begin
to move that 80 percent into the 10 percent on either side. Just by
having that, causes agitation; by having that, causes fear among
the population, and I know this is a very difficuit area, because it
sounds like keeping information from the public, but what we've
identified—we don't quite have a solution for it yet—is that by re-
leasing information you create public health anxieties. It's not pub-
lic health education that this is promoted as. It is agitation among
the public, because they don't understand what it means, and that
in and of itself becomes a public health problem.

Dr. OMENN. I'm an advocate, and I've always been an advocate
of TRI. Lester Lave, an economist at Carnegie Mellon, and 1
worked with the National Academy and multiple environmental or-
ganizations in the eighties when TRI was coming out to try to help
people understand that these pounds are not risks; that'’s exactly
right, and that you have to have some way of categorizing chemi-
cals as high, medium, and low potential hazard, but as long as it’s
a not too rapidly moving target, it's actually useful to give some
data to sort in the local communities.

P've chaired for many years the Environmental Advisory Council
for Rohm and Haas Company, a big chemical company in this coun-
try, and every single one of their plants around the United States
and around the world, they release this information, and they have
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community action councils with interested, local people including
the fire chief and other people who have a reason to want to know.
TRI is a basis for discussion of what the chemical processes are,
what is released, and what's not released,

I think the proposal you've mentioned is very unfortunate. be-
cause under the banner of toxic release, it’s talking about chemicals
properly managed on site. They already have chemical by-products
properly disposed of included in TRI, and that's not appropriate ei-
ther. What companies have done is to list separately what’s prop-
erly disposed of in pre-mix facilities and other off-site and on-site
facilities and what goes into the air and anything that goes into the
water; anything that goes anywhere else. And that is appropriate.
I think it's been used well in many communities. It's been distorted
in many headlines, which is agitating to people trying to keep ra-
tional discussion, but, on balance, it's been useful; it's opened win-
dows for discussion, and I support it.

Mr. EHLERS. Thank you. Dr. Gold.

IMPROVEMENTS TO THE TOXIC RELEASE INVENTORY

Dr. GoLD. Yes, I support the idea of the right to know, but I
think that the right to know should always be more rather than
less, so I would say for the toxic release inventory, there ought to
be a production volume, a released volume, and a human exposure
estimate.

And I just want to take this opportunity to describe the impor-
tance of the exposure estimate. This overhead is from a paper I re-
cently did on pesticide risk, and I looked at the two components of
risk, carcinogenic potency from a rodent study and exXposure assess-
ment. I used the National Academy Report from 1987, The Delaney
Paradox, Regulating Pesticides in Foods, and I looked at the EPA
toxicology branch memos and how the risk assessment for earcino-
genic potency was derived. I recalculated potency using my meas-
ure of potency which is just the inverse more or less of the EPA
Ql*. I found that potency estimates were close no matter what,
within a factor of two most of the time—a few discrepancies based
on whether life table data was used and a few misprints. But when
you look at the ratio of exposure assessment, you get an enormous
range. Here, I compared the EPA’s theoretical maximum residue
contribution of the exposure to people in the food supply for various
rodent carcinogens that are used as pesticides, and I compared that
to the FDA’s measured Total Diet Study estimate of residues. The
FDA conducts a survey every year for the last 25 years in which
they take samples from the supermarket in different geographic
areas in the country and mash it all together, and they can detect
at one part per billion. It’s not a perfect system. There are certain
design problems and so on, but over the years, we've got very
standard low, low levels, All of these risks were defined as greater
than one in a million by EPA, using a theoretical maximum. Now,
the theoretical maximum tells you—let'’s say there are 54 chemicals
allowed on tomatoes in California—which is the case—the theoreti-
cal maximum assumes that every farmer uses all 35 pesticides on
100 percent of his crops and that the person gets in his food supply
what there is on the plant when it is harvested; all of those as-
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sumptions are so drastically wrong. No farmer uses more than five,
and one-third of them don't use any. It's just se distorted.

This last column in the overhead reflects that distortion. The
four chemicals at the bottom of the top section—Alachlor, Captafol,
Cypermethrin, and Oxadiazon-—were never detected by FDA in 25
years at one part per billion. They were never detected in the food
supply, but the risk estimate based on the theoretical maximum is
more than one in a million for eancer risk. For those that were de-
tected, there's a range of 100,000 to 600 times difference in the risk
estimate based on measured exposures.

So, I think that if you're going to have the toxic release inven-
tory, you need to give that kind of a measured exposure estimate,
because, otherwise, people look at how many tons of pesticides are
used, and they think that they're first getting—the amount of that
pesticide they get is somehow relevant to the relative ranking of
the amounts that are used, which isn't the case at all. One pes-
ticide may have many more tons released, but people may be get-
ting much less of it. So, you get a distorted view if you don’t add
in some exposure assessment. Thank you.

ORGANOPHOSPHATE PESTICIDES AND FRUIT AND VEGETABLE
PRICES—RELATIVE CANCER RISKS

Mr. EHLERS. I agree with your comments, and I assume that you
would not think it wise for the EPA to do as they propose to do
and that is to ban a whole group of pesticides, the
organophosphates, which the fruit farmers and vegetable farmers
all say will result in greatly increasing fruit and vegetable prices?

Dr. GoLD. Right. So. I would say two things about that: first, we
all carry around in our tissues lots of organophosphates that we get
which are naturally occurring in potatoes.! We eat solanine and
chaconine, and we all have it in our tissues. So, you need to look
at those amounts that we're taking and compare to the pesticide
residues. Those two are among the chemicals I proposed to NTP to
be tested for carcinogenicity. And the second is the issue of cost.
Clearly, poor people in this country sPend a higher proportion of
their income on food. One really doesn't want to increase the price
of fruits and vegetables, because, (a} it falls disproportionately on
the poor, and, (b) because it's probably going to lower intake, and
we know that it's protective against cancer. i mean, that’s a 50 per-
cent decrease in cancer risk for most types of cancer among people
that eat the highest amount of fruits and vegetables; the quarter
of the population that eats the highest amounts has half the eancer
risk of those that eat the lowest.

Mr. EHLERS. Fine. One final comment, Dr. Carlo, you chserved
that the Federal Government is not very warm and fuzzy. I would
just like to have the record show that Members of Congress are
very warm and fuzzy,

{Laughter.}
Mr. CARLO. All right,

Mr, EHLERS. Mr. Roemer, do you have any further questions?

Mr, RoEMER. I don't, but I certainly concur with Nick Lampson’s
statement to me on the way in and on his way out that this has

1'This sentence should read: “We all carry around in our tissues chemicals that, like
organophosphates, are neurotoxing, but these are naturaliy-occurring in potatoss™
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been a very interesting and very informative panel, and we hope
that you can come back sometime and continue to update us on the
progress in these areas.

And also, Dr. Gold, I sit on the Education Committee where
we're working on OSHA reform, responsible OSHA reform, which
will continue to protect the working people but also reflect more
common sense in that kind of reform, and where you have sugges-
tions in that area, we'd be happy to work with you as well. So,
thank you again, and thank you, Mr. Chairman, for your hard
work in this area,

_Mr. EHLERS. And I want to thank the panel, It's been an excep-
tionally good panel and a very good hearing. We certainly appre-
clate your words of wisdom and 1 hope that we have some success
in this body and the one on the other side of the Rotunda in getting
a good bill that deals properly with the entire topic of risk assess-

ment. Thank you very, very much for sharing your knowledge with
us and taking the time to do it.

This meeting is adjourned.
[Whereupon, at 12:48 p.m., the Subcommittee was adjourned.}
{The following material was received for the record:]




