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SPONSOR SUBSTITUTE FOR SENATE JOINT RESOLUTION NO. 33

Sponsor Substitute for Senate Joint Resolution No. 33, relating to the
labeling of irradiated food, requests the U.S. Food and Drug Administration
(FDA) to adopt.regulations requiring food whose components have been irra—
diated to be labeled as "irradiated”. The Resolution further requests the
FDA to cancel the expiration date of the current labeling regulations.

The Resolution"s stated rationale for seeking these FDA actions includes
statements about the lack of labeling requirements for foods containing
Irradiated ingredients, the pending expiration of current labeling require—
ments, and the precedent of existing labeling requirements for chemical
additives and other ingredients in food.

The following comments are addressed to specific statements in Sponsor
Substitute for SJR 33:

Page 1

Lines 21-23 "Whereas the labeling requirements... are due to expire
in 1988 before irradiated foods arrive in large quantities
on grocery store shelves;"

Comment: The expiration date for the existing labeling requirement
applies only to the wording requirements. It does not
apply to the mandatory use of the international symboT for
irradiated food. Labeling in the form of the irradiated
food symbol is required indefinitely. The symbol 1is shown
bel ow.

Page 2

Lines 3-5 "Whereas the long history of stringent labeling requirements
for the chemical additives and ingredients in food provides
ample precedent for the labeling of irradiated foods as
irradiated;"

Comment: Without very careful reading, one could interpret this
statement to mean that irradiation of food is similar to a
chemical additive or ingredient, which it is not. Irradia—
tion is a method of processing food 1n the same manner as
cooking and canning, and we are concerned, from a public
education perspective, that these concepts not be confused.

Page 2

Liges 6-8 "Be it resolved that the Alaska Stcte Legislature respect—
fully requests the United States Food and Drug Administration
to adopt regulations requiring food whose components have
been irradiated to be labeled as irradiated..."



Comment: It is the Department®s position that the labeling of other—
wise unprocessed Irradiated foods is a reasonable require—
ment, but that no useful purpose would be served by requiring
the labeling of processed foods containing irradiated ingre—
dients.

It is important to recognize that the purpose of labeling
irradiated food is to satisfy misbranding concerns. It is
not related to food safety or health risk considerations.

Since foods which are irradiated and offered for sale in
their "natural" state do not appear to the consumer to be
processed, the federal government established the labeling
requirement. However, the irradiation of one ingredient

or one component in a multipie-ingredient food is a diffe—
rent situation, because such a food has obviously been
processed. For this reason, for example, canned or frozen
foods need not be labeled as canned or frozen since it is
visibly obvious to the consumer that the food has undergone
some manner of processing.

In addition, since spices are routinely irradiated and
have been for years, this provision would require foods
which contain minute quantitites of irradiated spices to
be labeled as irradiated. This would uilute the meaning
of the label developed by the international community that
was intended to inform the consumer that a specific food
item had been irradiated when no other method of process—
ing was visible.

With clarification of the reference to chemical additives and deletion of
the request that the FDA adopt regulations requiring labeling of food
containing components which have been irradiated, the department is neutral
on the passage of the Sponsor Substitute for Senate Joint Resolution No. 33.

Recommended by:

Di rector
Division of Public Health

Date: # fUaJL E£. / . £££ - -

Approved by: Jit .
Myra M. Munson
Commi ssioner
Department of Health and
Social Services

Date:
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November 10, 1986 FOOD CHEMICAL NEWS

IRRADIATION COMPOUNDS VITAMIN LOSSES FROM COOKING, ARS REPORTS

Scientists with the Agriculture Department®s Agricultural Research Service
recently reported "a highly significant interaction™ between irradiation and cook—
ing In experiments .vith irradiated bacon.

In its recent semi-annual report of research progress submitted to USDA"s Food
Safety and Inspection Service, ARS reported that thiamine content of bacon in m
raw, cooked, or freeze-dried form degraded at a significantly higher rate during

cooking if the bacon had been irradiated.

"The two processes, Irradiation and cooking, produced degradation, but when
the product was cooked after it had been irradiated the overall effect was
greater than the sum of the processes applied individually,” the report said.

ARS is still analyzing data from similar studies conducted using refrigerated
pork and poultry, irradiated at doses up to 700 Krad.

Scientists at ARS®" Eastern Regional Research Center recommended caution in
reducing the salt content of irradiated processed meats, based on a study of
turkey frankfurters which showed that gamma radiation "cannot totally compen—
sate" for salt reductions in terms of botulinal toxin inhibition.

The cooperative study with the University of Wisconsin examined turkey frank—
furters irradiated with 500 and 1,000 Krad, and three levels of salt, ranging
from 1.5% to 3.25%.

While a radiation dose of 500 Krad was sufficient to inhibit botulinal toxin pro—
duction in frankfurters containing 2.5% or more salt, neither 500 nor 1,000 Krad
"was adequate to inhibit toxin production iIn products containing 1.5% salt with
or without tripolyphosphate,” the report said.

"The results are interpreted as indicating that salt should be reduced in pro—
cessed meats with care; gamma radiation treatments cannot totally compensate for
the salt reduction,”™ it concluded.

Experiments to determine irradiation D-values for 21 strains of group D strepto—
cocci showed most strains with D-values between 30 and 100 Krad, but with two
having D-values of 210 Krad and 470 Krad.
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.W-"-"fl0 food IRRADIATORS PLANNED FOR EASTERN WASHINGTON
APR 13 AO7 V-
€.-

The Port of Pasco has submitted a bid to sponsor a demonstration food irradiator .
which will be mostly financed from the U.S. Dept, of Energy ( DOE ) Byproducts Utiliza*
in 1986 and $ 5 million in 1987 to sup- *

Congress appropriated $5 million
Commodities considered for the Washington facility will be -

ftfjTapples, cherries, asparagus and possibly potatoes and onions. Cesium-137, as an irradi-
"r*Tration source, would be supplied by the nearby Hanford Nuclear Reservation. Hanford *_ji>.
would be responsible for the radioactive material if the plant ever had to be closed. 7 “kd_ﬂ
Northwest uses of irradiation could include control of the codling moth in apples,
55*?fruit flies in cherries and aphids in asparagus. The Port of Pasco, according to Hack e
~“Funk, Industrial Development Manager, sees the plant as strengthening the local economy.
The Port of Chelan County, Wenatchee, WA, is also- considering an electron beam " .
m”e/"e irradiator to irradiate Chelan apples, mainly for export. The irradiator would be
/.""purchased from Niel Nielson, Emergent Technologies Inc. The plant would cost $ 10 -
*$s2million and would be financed by private investment or by industrial revenue bonds.
There is some local enthusiasm if export markets could be guaranteed. Niel Nielson and
eV~A/Rep. Sid Horrison are trying to develop markets 1in China and Hong Kong, where consumer
¥ _groups are either non-existent or at least, not vocally opposing food irradiation.
.Since an electron beam accelerator ( think of it as a high-powered X-ray ) does not use

- radioactive sources, the irradiator would be more acceptable to the local population
"-Vy.than one using cobalt-60 or cesium-137. .
v Eastern Washington, because it hosts Hanford, has become the leader in promoting
bill on food

'0iX tion budget.
rrp=rt 6 pilot irradiators.
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-rfood irradiation. We must double our efforts to pass the Bosco/Mitchell
-e/irradiation and urge our Congressmen not to give the DOE any more of our tax dollars to e
spend on food irradiators. Industry, not the taxpayer, should provide its own venture
* -e

to promote this dangerous technology.

IRRADIATION ( HR 956 / S 461 )
Irradiation Safety and Labeling Act of 1987' /

VV capital

V-VtHE BOSCO/MITCHELL BILL ON FOOD

The Food
vy . .
Doug Bosco of California has resubmitted his food irradiation bill which call?
irradiation is allowed. The bill, submitted last spring
r--

for more research before food
Tt~as HR 4762, has been renumbered HR 956. The Bosco bill extends the labeling require-

*/: oents to irrriiated ingredients used in processed foods and irradiated foods served at
restaurants. It mandates a two-year study on food irradiation by the National Academy

Sciences, including the long term health effects and the environmental issues assoc-
irradiation facilities.

=;5 1ated with the transportation and use of radioactive materials at
not be able to avoid irradiated

Without the passage of the Bosco bill, consumers will

Already 17. of the spices are irradiated and used in processed foods without any
for example, use

-.WToods.
*/notation on the label. It"s impossible to tell which frozen pizzas,
irradiated spices.
-V o, lg Japan, some potatoes are irradiated to prevent sprouting, but they are not
The irradiated potatoes are used in processed

labeled or sold directly to the public.
,-or restaurant foods, Japan does not allow the
consumer opposition. Food irradiation is still

Import of irradiated foods because of
banned in England and West Germany.

(continue to next page)
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If American consumers want the choice of avoiding irradiated foods and want more V

research to be conducted, the Bosco bill must be passed. A companion bill has been

submitted by Senator George Mitchell of Maine ( S 461 ) so you can write both your

U.S. Representative and your two U.S. Senators. The Bosco/Mitchell bill now has 65 =«

co-sponsors in the House and 3 in the Senate- an amazing accomplishment for a con—

sumer/environmental type bill.

DO YOUR PART! WRITE 3 LETTERS!

OTHER ITEMS:

e Representative Henry Waxman will hold a hearing in Washington, D.C. sometime this
month on the FDA"s handling of the food irradiation issue. 1

e The New Jersey state senate voted to ban the sale of irradiated foods in their state
.by a vote of 30 to 3!

-..-rr- . . o *
e Rep. Ken Jacobsen of Seattle, WA submitted a state House Joint Memorial in support of
the Bosco bill. It failed to get out of committee by the cut-off date but did gain
e some publicity for consumer opposition to food irradiation.
\* i * *rm

e Rep. Andrew Levin from Hawaii deleted the one million dollar appropriation from the
Hawaii House budget for a DOE irradiator. Three cheers for the lobbying efforts of
Denis Mosgofian and Kathy Dorn of the National Coalition to Stop Food Irradiation. i

e U.S. Rep. Sid Morrison of Washington state has not resubmitted his anti-consumer bill
on food irradiation.

e Qur CUFFS brochure has been updated to delete the Morrison bill and include the new
Bosco/Mitchell bill numbers. Order an extra hundred ( $10 per 100 ) and spread thenm
around your community. CUFFS provides speakers on food irradiation for local groups.

e Food Irradiation: The Facts by Tony Webb and Tim Lang 1is available from the London
Food Commission, P.0. Box 291, London N5IDU, UK. "Webb and Lang have produced a
readable book for the layman... Those who propose permissive legislation will now
have to respond in terms which can be understood by the non-scientist legislator and
consumer."™ - The Lancet, Feb. 28, 1987. Tony Webb has been very active in opposing
food irradiation in the U.K. Two other reports available from the London Food Commis—
sion arc Food Irradiation in Britain and Food Irradiation- Who Wants I1t? Webb"s book -
is also available in paperback ( $4.95 ) from Thorsons Publishers Ink, One Park Street
e Rochester, Vermont, 05767. e “f.

e The European Parliment has refused to give food irradiation a "blanket approval"™ for
Europe-wide use. It calls for labeling* if foods are irradiated and asked for studies
of alternative methods for preserving food.

e 1000 pounds of irradiated papayas were test-marketed in California this month. Some
of them were sold at two Albertson stores. The address for Albertsons®s Corp. Hdqgts.
is P.0. Box 20, Boise, Ildaho, 83726. Grocery stores operate on a very low profit
margin and are responsive to consumer complaints. The National Coalition set up a
papaya hot-line and picketed the stores known to be selling irradiated papayas.

« CUFFS Ba pleased to announce that Rep. Mike Lowry of Washington has signed UP to co—
sponsor the Bosco/Mitchell bill. We are hoping th**- Senator Brock Adams and other
Washington Congressmen will join him. Send Wash n petitions directly to Brock
Adams.

CONSUHERS UNITED FOR FOOD SAFETY, P.0. Bn- ‘le, WA, 98122 (206) 747-2659



s the winter of 1985 and your first day on the job
with Agriculture Canada. You and eighty other
people have an important task to perform: you

must determine if
PS}y;,  palates of Canadian consum-

ers. Whether it is fit. period, is
another matter, but you are not con-
cerned. Your employer says it’s safe.
The World Health Organization says it’s
safe. The UN Food and Agriculture Or-
ganization says it’s safe. Long before
anyone else, the International Atomic
Energy Agency declared it safe; but, of
course, you never took their self-inter-
ested word seriously, did you?

But then the Consumers’ Association
of Canada declared it fit and desirable,
and, well, even if Nader’s Raiders south
of the border declared food irradiation a
health hazard, who are you to doubt Can-
adian content?

Seriously, you think, would national
and international government regulators
be cozying up to food irradiation so
quickly if the risks weren’t acceptably
outstripped by the benefits?

So you sit in Ag Can’s Building 35
safe from Ottawa’s winter brittleness,
comfortable, wrapped in a softly backlit
booth. Three pieces of chicken breast;
cubed and tender, rest on a tray before
you. You spear each cube and savour its
taste and texture.

“Surprise.” you exclaim, “they taste
equally of palatable chicken!”

"Food irradiation tastes OK. eh!"

And now you find your opinion cited
and your words broadcast, while behind
your all-in-a-day’s-work the atomic reg-
ulators, safety speculators, public health
negotiators and consumer raters spin

irradiated food is fit for the

their soft web of seductive technology.

Zap! No more salmonella in chicken.

Zing! Onions and potatoes give up
the bad habit of life and stop sprouting.

Whish! No more germs in the spices.

Whoosh! A longer unrefrigerated shelf
life for veggies, fruits and grains that
might otherwise rot amidst the rest of
the world’s 300 million tonnes of mar-
ket-surplus food.

Presto! An end to world hunger.

Belter yet, "This technique may prove
as revolutionary as the discovery of can-
ning nearly 175 years ago.” (Frank Fra-
ser, vice-president of Atomic Energy of
Canada Ltd.’s food irradiation division.)
Best of all, within ten years "it could
grow intoa billion-dollar-a-ycar industry
in Canada.”

But the small voices niggle away.
Like Energy Probe’s David Poch, in his
recent book Radiation Alerr. "There is
very little understanding of the subtle
long-term effects on human health due
to food irradiation, and we may all be-
come experimental guinea pigs."

Heard it before, haven’t you? But you
rationalize it off; heck, life itsclfs noth-
ing more than an extended crap shoot,
especially in the technological f.tsi-lanc.
I mean, thcrc’ve been over 400 studies
and scientists who work for government
(well, at least for those governments
that haven’t banned irradiation) and sci-
entists who work for industry say the
balance of the findings arc no cause for
concern.
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There’ll always be some scientists
bringing up the mouse cancer stuff. But
those were mice, right? Sure, there were
those kids in India whose irradiated diet
gave them chromosome damage, but
we’re taking safer doses here, aren’t we?
Besides, the industry says that study was
no good.

As for vitamin loss in the food itself,
the same thing happens when you wok
it, steam it, broil it or braise it.

Yeah. You thought about the irradia-
tors themselves, beaming that glow-in-
the-dark cobalt 60 (the Canadian stuff)
or cesium 137 (the U.S. leftovers). You
remember, too, the story a couple years
back of the Canadian cobalt from a U.S.
hospital irradiator that started off in a
Mexican scrap-metal yard before click-
clicking its way across North America
as recycled furniture steel. All the way
north to a restaurant in Winnipeg - and
you laugh a little nervously.

That was a close call!

But you read the newspapers. Wc’rc
getting tougher on acid rain. The U.S.
has almost agreed to dig up its Niagara
wastc-dumps. The dangerously leaded
soil will be raised from Toronto's South
Riverdalc neighbourhood. Besides, the
cancer.disaster of Eliott Lake’s uranium
movers has gotten really sympathetic
media and legislative reports of late.

So you're confident that this time,
we'll do it right.

You savour the three cubes of chick-
en, honestly unable to tell the irradiated
flesh from the other two. You claim
that unique radiolylic products. URPs<
the left-overs of irradiation, have no
taste.

And you declare irradiated food fit for
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Canadian consymers, grist for the regu-
lators and the industry lobbyists poised
to fast-track Canada into the'safc(r) new
era of the peaceful atom. _
But now, for a few moments, shift
our point of view. You no longer taste-
est for Ag Can. Instead, you afe one of
Canada’s Qliscriminating magazine read-
ers. And you are about'to find out how
and why the regulators once again have
shafted"safety in the name of Iindustrial
status quo.

et us start by saying that the Ag
I Can taste test réally took place.

suggests that the food irradiauon indus-
try"Cannot survive on its own, but some
governments - particularly the U. S, -
may prop it up h_rouqh héavy subsidies
because their political objective gan in-
creased nuclear arsenal) matches theeco-
nom.." objectives of the nuclear indus-
try. Public-imercst groups and the peace
movement in the U.S. are enraged that
the government is pIannllnP to Use nu-
clear bomb waste material as fuel for
food irradiation. _

The Canadian nuclear industry needsa
success story. It's facing a crisis because
It hasn’t sold a Candu reactor since

1982. Nor are there good prospects for
The fact that no orie who took theftggte sales, althou I

h"the industr

stl
could tell which Riece of chicken nhaithtains a large in?r,astructure WIYh the

been irradiated has given the ?oyerr]me_nt
one.small piece of evidence fo justify its
decision to plan for substantial increases
in the use of food irradiation in Canada.
Canadaalready permits the use of irradi-
ation on potatoes, onions, grains and
spices, although no one is currently
using the process. Irradiation of chicken
to destr%y_salmonel_la IS expected to be
approved in the spring; fruit and vege-
tables would be next. _
_This planned greater use of food irra-
diation Is the result of an a%gresswe no-
holds-barrcd campaign by the nuclear in-
dustry world-wide t0 try to demonstrate
the benefits of nuclear technology. The
industry fears its existence is threatened
becausé of the collapse of nuclear energy
rograms in most countries since'Three
ile Island and Chernobyl. The industry
wants to prove itself - “and justify ifs
survival - by showing the world the
bengfits of food irradiation.
An investigation by This Magazine

%overnment underwriting most of the

ll.
Not surprisingly, then, the push for
food irradiation 1 Canada is being led
Atomic Energy of Canada "Ltd.
ECL), a govcmiment-owned Crown
corporation. AECL is the world's larg-
est manufacturer of medical and food ir-
radiators. It has de5|Pned and built sev-
enty-one of the worfd's 132 irradiators
provides ninety per cent of the cobalt 60
and, together with the Armand Frappier
Institute and the enqlneerlng firm La-
valin, is launching the country's first
commercial food “irradiator Iri Laval,
Quebec. A six-million-dollar joint ven-
fure, the new company, Biopréserv Inc,
intends to make a profit I Richmond,
B.C., the plans of 5IX Facilities Corp.
to build a private food irradiator now
appear to be stalled because of financial
problems. Other private companies, al-
ready involved in the irradiation of med-
ical équipment, arc gcanng up inantici-

ts

pation of wider use of food irradiauon.
The AECL is also agrgressgvely, pro-
motmg the sole of its Tood irraaiators
around the world, especially to develop-
Ing countries. It has already sold food
irradiators to China_and South Korea:
sales to Jamaica and Thailand are believ-
ed to be_nearlnlg completion_and the
company. is involved in feasibility stud-
les in Chile, Mexico, Brazil and EgypL

hile capitalizing on food irradi-
ation as much as it can, AECL
IS not the real force behind irradiation

for-all-the nations. That task falls to th
International Atomic Energy Agenc

(IAEA), a nuclear industry lobby whase
specific mandate is to promote the peace-
ful uses of nuclear ener%y. For the past
twenty years, the IAEA Tias been Iaymgi
the grolndwork to win wide approva
for food irradiation. It has successfully
manipulated how the safety of irradi-
ation’ was decided in the international
community, paving the way fc. coun-
ries like Canada t0 introduce their own
egislation.

In recent years the IAEA has devoted
a large part 0f iIts budget to the difficult
fask 0f t mg to prove food irradiaugn
beneficial. “By the early seventies, the
scientific basis for the ‘testing of food
Irradiation was in a total mess," noted
Tony Webb of the London Food Com-
mission, & British public-intcrest group
that has published two reports critical of
food irradiauon. 'That's when you finu
the 1AEA stepping In to try and clean
up the act." _

Originally the nuclear industry had
cast ifs lot with the U.S. Army. It slan-



ed its research in 1953 and spent more
than fifty-one million dollars _attem?tln
to (Prove the safety of irradiated food,
and, for a limited period, the U.S. per-
mitted the army to use irradiated canned
hacon. But a review of the animal test-
|r11? revealed increased deaths in the
offspring of rats, and the permit was
revoked. Even though the army kept on
trying, the real thrust moved to the

The IAEA developed a strategy to re-
build the credibility of food irradiation
by convincing prominent government
and food industry officials Trom man
countries to join” [AEA's Internationd
Consultative Group. An_IAEA docu-
ment “Communications Guidelines for
the Acceptance and Use of Food_ Irradia-
tion" said the campaign is targeting gov-
ernment and non-govemmeni grOt]Jps,
the food industry and consumers. “The
tactics arc straight infiltration," said a
person who has considerable knowledge
of IAEA activities but asked not to be
named.. "They pick out key people and
go for it," It's estimated that the IAEA
IS spendm% ,
budget (which comes Trom the United
Nations and twenty-three countries, in-
cluding Canada) to get food irradiation
approved.

Key to the IAEA’sstrategy was a care-

up to thirty per cent of its Th

The Ilstof%roduc_t! zétAECL r%%wsn})efnds or\rgafﬁlﬂtlo .
s from°grains, to apples, to chicken to fi

tional broc

(&Jres Inclu
syringes, an

sman
many foog )

fully stage-managed review of the hun-
dreds of Studies on food irradiation. The
IAEA must have realized that a review
committee set up and managed by onl%/
the nuclear industry would not be trust-
ed. so it somehow Convinced two presti-
"gious groups - the World Health Orqam-
zation”and the Food and_Agriculture
Agency - to set up a joint Expert Com-
mittee; Ten years later, in 1980, this
committee, dominated by the IAEA, pro-
duced g report claiming food irradiation
was safe and there was no need for fur-
ther lexicological testing at the low
doges that were bemg proposed. _
The committee digl not explain how it
came to its conclusions. The report in-
cludes references to a number of studies,
but there is no information on why
many critical studies failed to influence
their” final decision. "There arc two key
weaknesses.” an expert source told This
Magazine. "One Is a tendency to gloss
OVer any experiments that show adverse
effects. The other is to. stage by statt;e,
water down the actual amount of vita-
min loss of food that has been irradiateg.
e original papers say there Is vitamin
toss. IN the review “they talk about
possible vitamin loss, and"when you fi-
nally get to 'ne expert committee, it's

insigniticant vitamin loss."
r. Takahashi Kosci of Japan, who
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H €

in its promo-
1es from grl]oves fo

reviewed the expert committee's find-
Ings, showed how many adverse effects
In"studies had been downplayed and
strongly criticized the committge’s fing-
Ings “on potatoes, rice, onions am
wheat. In one instance, a Japanese study
which the committee used to apﬁroye
the irradiation of potatoes showed thatir-
radjated spuds affected a wide range of
body organs In the_ test animals. Kosci
concluded that irradiated potatoes should
not be considered safe for human con-
sumption. Similarly, another Japanese
study, used by the committee as proof
of the safety of irradiated rice, showed
that the rice produced tumours in rats
and mice. Again, Kosci considered a
E)roper analysis of the study contradicted
he commiftee’s reassuring conclusions
and "casts ?rave doubts onthe reliability
of international organizations such &
FAO, IAEA and WHO,"

Kathleen Tucker of the Health and
Energzy Institute in Washington, a pub-
lic-intérest group opposed to food irradi-
ation, put it more Dluntly: “The AEA
iIs not a public health agency. It is a
?romoter of nuclear technologies. When
he IAEA declares that food ifradiation is
safe, It IS analogous to the American
Tobacco Institute claiming cigarette
smoke has not been proven dangerous.”

The safety debate has centred'on whe-
ther the thirty-six or so “unique radio-
lytic products" (URPs) formed in food
by irradiation can damage human health.
Proponents argue that URPs and other
food changes are party to any form of
food preservation or preParatlon. OpPo-
nents' maintain that ‘not only do fwo
wrongs not make a rlght, the. irradiation-
caused URPs should De regarded as defi—
nite human, health risks. (U should be
noted that food docs not become radio-
active at controlled irradiation doses.)

Their caution is based on two sets of
evidence: animal test results, and one hu-
man study in India. _

Scientific unccrtaintyovcrihc extrapo-
[ation of animal data to the human popu-
lation persists and will likely remain
moot for decades. Human cancer risk as-
sessments based on animal studies, how-
ever, have gro,vvn quite sophisticated and
have earned widcspreadscicniificandreg-
ulatory legitimacy. Organ damage, chro-
mosome abcrraudns and offspring abnor-
malities arc all regarded as signs of

meaica



ossible "prc-cancerous” developments.

hough nat consistently, many studies
on test animals fed ari irradiated diet
have shown a variety of adverse effects
including premature death, chromosomal
damage, kidney disease, testicular dam-
a e,.nrgeduced fertility andadccreasc inoff-
Spring.

Recent studies in paiticular have fail-
ed to support the nuclear industry's food
Irradiation boostcrism. A few yéars ago
Rallcch, the research arm of Ralston-Pur-
ina fed irradiated chicken to testanimals,
confident the results would condone the
Industry position. They did not. One stu-
dy showed testicular“tumours in mice.
Another found that feeding irradiated
chicken to fruit flics increased the rate of
death of their offspring. And in another
of the Ralicch studies, researchers dis-
covered that mice fed irradiated chicken
had a ﬂreater incidence of kidney disease
than their fellow mice eating non-irradt-
atcd chicken. Though the U.S. Food and
Drug Administrauon (FDA. the agency
emPowered to regulate food irradiation
in the U.S.) reviéwed these studies and

uibbled over the tumor count in ong of
them, the Ralston-Purina _researchers
uetfully concluded that “while ng single
finding from the study is highly illumin-
atm?, a collective assessment of study
results argues against a definitive conclu-
sion that the gamma-irradiated test mater-
ial_was free 0f toxic properties.”

The most damaging research ever
done_was a study in" India in the seven-
ties. The Indian’Department of Atomic
Energy had applied to its government to
use ifTadiation to preserve wheat. The In-
dian government believed irradiation was
safe ‘and was con3|der|n([1 allowing its
use. In an extreme departure from nor-
mal research practice, irradiated food was
fed to malnourished children, instead of
test animals. The sick children, all be-
tween the ages of two and five, were ad-
mitted to the hospital and put on a super-
vised diet of wheat and skim milk. .

_ The researchers divided the children
into three groups. One group was fed
freshly irradiated wheat, ‘anather stored
Irradiated wheat and the third, unirradia-
ted wheat. The group fed freshly Irradia-
ted wheat showed signs of chromosome

“Which irradiator ia beat for my. nee
otas tha uso oqugmmaﬁ)rocernr )

rochure oaya AECL 1a tho world™ leading aupplier ot the technology,
with overe3yco mercla |r,rf18|atorf,ov?96%0pr% arch ané clinic Py
Irradiators, and over 80 million curies o cobalt G1in use In more than 30

countries.

damagie_and developed a condition called
polyploidy, anabnormal number of chro-
mosomes. The second group, fed stored
irradiated wheat, showed some signs of
?_ol poidy, although not as severeas the
irs %roup. The children fed unirradiated
wheat showed no signs of polyploidy at
all. (As soon as thé Indian researchers
noticed these abnormalities, they stop-
ped the experiment for ethical redsons.

The study was published in the peer-
reviewed American Journal of Clinical
Nuirition in 1975, Dr. George Tritsch, a
R/lromment cancer researcher af Roswell
Memorial Park Institute in Buffalo, said
In an Interview with This Magazine that
the implications were clear, "The Indian
study, which the industry would like to
discredit shov ed e|%ht¥ per cent of the
childrer ed irradiated wneat hadchromo-
some damage. When %ou stopped feed-
Ing them irfadliated wheat, the chromo-
somes went back to normal. That in-
dicates the wheat was very mutagenic.
You could not design a better study to 1l-
lustrate the mutagenicity of  irradiated
wheat,” It is acceépted in scientific re-
search that most mutagenic materials
also cause cancer. _

Because the study was so damning of
the nuclear industry’s propaganda, the in-
dustry has strugEIed hard to discredit it.
First off the mark was the Indian nuclear
industry. Bhabba Atomic Research Cen-
tre. The government-appointed nuclear
scientists “reviewed the study and sub-
mited a critical, but confidential, report
to the Indian government. The National
Institute for Nutrition, where the ori-
ginal stud¥ was done, then submitted a
rebuttal of the criticisms made by the
two Investigators.

Although the review of the Indian
study was confidential, copies neverthe-
less“found their way to the |AEA in
Vienng and to the U.S. FDA. The latter
in particular exploited the review.

hen the FDA issued its regulations
on food irradiation in April “1986, it
specifically rejected any concern raised
y the Indian Study on the basis that its
findings had been dismissed by the
Indian ?overnment_ review. Other propo-
nents of food irradiation Spread rumours
that_ the study was fraudulent and that
the institute Rad itself refuted it. In fact
the institute has stood by its study, and
has done further anjmal experiments con-
f|rm|n%sthe original results.

In its latest attempt to discredit the
Indian study, the nuclear industry cites a
study don€ in China where irradiated
food" was fed to humans, which claims
there was no evidence of polyploidy.
But. it seems that this study hasn’t beén
subject to review by sciéntific peers.
“We cannot take completely seriously
any study purported to demonstrate safg-
ty “until "it js published in a scientific
ournal,” said Linda Pim, in a Pollution

robe presentation to the House of Com-
mons committee that has been looking
Into food inradiation. “Much of the criti-
cism of studies showing adverse health
effects of irradiated food is un;[)ubllshed,
cog&‘;?eednltllal and otherwise not fully ac-
credited.

ack at home, the Canadian nu-

clear industry has embraced the

IAEA's and FDA's food irradiation rhet-

oric and used it to maximum advantage.
It has spent heavily in recent years
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lobbying government and sending its ex-
ecutives across the country to eulogize
Irradiation to anyone who ‘would listen,
from business clubs to home econom-
cs' associations. Qn many occasions,
however, AECL officials have misrepre-
sented the true picture concerning food ir-
radiation. _
AECL claims in its reports and media
statements that the Joint Expert Com-
mittee rePort Is the final word on the
safety of Tood Irradiation. Ina recent ap-
Pearance before the Commons commit-
ee on food irradiation. Bruce Wilson
director of r_narketm% parroted
the TAEA Talse claim that the Indian
study of malnourished children had been
discredited. _
AECL s mainjustification for increas-
ed use of food irradiation is to fight sal-
monella in chicken. And AECL officials
gave the Commons committee mislead-
Ing statistics on the number of deaths in
Cdnada each year from salmonella poi-
sonmg. Paul O'Neill, president of
AECL’s food irradiation division, told
the committee that "the number of
deaths due to salmonella poisoning in
Canada arc estimated to exceed 750 per
year.” But this figure is wildly exagger-
ated. According, to Statistics Canada, the
actual numbcrofrccorded deaths hasnev-
er been higher than nineteen in any sin-
Ele year since 1970, and while an un-
nown number of people may die of
other complicauons involving salmonel-
la, the total figure comes nowhere dose
to AECL's claim,
AECL officials repeat IAEA state-

0

ments exaggerating the amount of food
Irradiation ?om on_ In_ different coun-
tries. The TAEA distributes a list of
twenty-two countries where food irradia-
tion has been technically approved. The
list is circulated to the Canadian media
and the public by AECL and is used to
sugges_t that these countries are doing
exténsive food irradiation. But Dr. Tak-
ahashi Kosci, who managed to obtain an
|AEA survey, found that most of the
twenty-two Countries were not actually
using the_technolo?y. The one countr
that Uses it reqularly, but only for fres
fruits and vegetables, 15 South Africa.
About five ofher countries arc making
limited use of the technolog?/ for a very
small pan of their food supply.
The most vocal and persuasive spokes-
erson_for the Canadian Industry IS
rank Fraser, vice-president of AECL'S
food irradiation division. The two other
leading industry promoters have_been
AECL’s Bnicc Wilson, director of mar-
keting for food irradiation and Dr. Thco
Ouwerkerk, who recently left AECL to
stan his own_consulting company in the
food irradiation field, Gamma Process-
mgFInternatlonaI. , _
raser - an engineer - is zealous on
the benefits of food irradiation, claiming
that It IS absolutelg safe. In December
1986, he told the Commons committee
that even if a piece of food is irradiated
twice it "'is ngt going to cause an%/ toxI*
cologtcal probléms at all.” He has s
much faith in the technology, he irradi-
ates his family's own potatogs.
Just as the [AEA has garnered interna-
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tional Ie%tlmacy through IS association
with the WHO and the FAO, AECL cap-
ped its PR strategy by winning the sup-
port of the 160,000-member "Consum-
ers’ Association of Canada (CAQ, Fra-
ser and Quwerkerk spent an evening in
1981 explaining the benefits of food irra-
diation to the CAC Food Policy Com-
mittee and apparently were very Persua-
sive. “It dian't take' very long to con-
vince this rouP, wrdte committee
chairperson, Marilyn Young “that gam-
ma processing could indeed be a valua-
ble tool for the food ndustry and a bene-
fit to consumers world-widg.”

_Young prepared resolutions support-
ing food irradiation that were passed at
the 1982 association convention. At the '
time, food irradiation was almost com-
E)Ietely unknown to CAC members, and
he prospects of salmonella-free chicken
or sproutless onions and potatoes seem- i
ed appropriately pro-consumer. Young |
now speaks at international forums |
champlonln% food irradiation, thou?h, >
as she admitted to a conference at the {
International Centre for Food Irradiation !
In the Netherlands, she "honestly cannot |
assess nuch of the data, nor can other !
consumers. We must rely on you people
to be our health protectors." . . ,

Some members of the association are |
also disturbed by the endorsement given |
food irradiation. CAC member Hilda
Brister 1s plan_nlng, resolutions to over-
turn the food irradliation decision at the
convention in Ottawa In mid-June. “|
was at the convention in 1982 when it
Was br_otht up and nobody knew much
about it. thought we should have wait-
ed." Brister said. "L feel we're endanger-
ing our health if irradiated food gets on
the market and we eat it.

The food irradiation lobby has also
been very persuasive in its déaling with
the federal government, Seven govern-
ment departments have joined AECL to
create an Inter-Department Committee
on Food Irradiation with the goal of
bringing to%ether key pe_oP_Ie who can
help” promote food irradiation technol-
ogy. "We are not simply talking about a
business of selling food Irradiators.” said
Susan Mills, a food irradiation research
officer v.ith the Science Council of

uebec

otatoes. Still,
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ADDITIONAL PROBLEMS ASSOCIATED WITH FOOD IRRADIATION

Vrtam in_Loss - Irradiauon can cause nutrition-
Q' Iosse[s in food by destroyi rng mang vrtamrns
gartrcu ryrgtamrn A, .some Bs, C and g
xtent depends on t evrtamrns the tgg 00
and the radiation dose. |f the food I1s cooked or can-
ned, even greater vitamin losses oceur,

Destructron of Bacteria - Although rrradra
Hon may Kill some d,seﬁsg causrnq ?ter
0gs not necessarily Ki acterra na foo
chicken, Irradiation can kil the salmoneIIa
bacteria while the bacteria that causes botuIrsm
survives. Dr. Venkel Rao, a nutritionist at the Un
[Versity o Toro to, says that we max e repac
Ing oné type of food paisoning with another

e o e
indu | S au
hacteria throﬁoh mut %on that have a hrghgr res|s-
tance to any kind of destruction.”
Atlatoxrns Aflatoxins are ve owertuj Na-
Bura 3/ occurrng cer causin % ents Rro Uced t
some eso n US associated with orains.

Sev ral s&rdres have shown that aflatoxr S are
proauced In greater quantities in Irragiated food.
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ture an a 0 he appargnt hese
off- flavours have been descrrbed gs a “wet dor[:]
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and "scorched" or "chalky” flavodrs in milk.

Re-contamination - if food is not properltré
sealed, it can e rccontamrnarcd undermining |
primary purpose.

Lack of Monjtoring - there is no practical test
to determine wneth ergoo d has beeh) Iradliated.
This has already caused problems In other coun-
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Potential for Serious Accidents - In the
US there have already been several accrdents at
%ants us dnﬂ Irradjato s for med caI sterr rzat
ne accide trngove a work er % ose
a“mostf tal dose of rad atro epene

the dogr to the irra atronc am erw lle th q
ma radiation source wase rPosed He worked ora
company called Radiaug Technologe{ Inc., in
Rockaway, New Jersey. The Nuclear eguaory
Commission closed the rt)Iant In June 1986 and
requested a criminal investigation,

Another American company. In crr onaJ [}lu
rronres Inc., In Dover, NewJe? 0y en Inal
ted | ortryrn toc ver upa spill of radioxtive was
ter fiom its plant P/ flushing Jt down.a drain ang
Into the sewer sg/s em. The cleanup is estimate
to cost two million dollars.
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anada's near mo opoy In the irradia- Bnmanh{ aé now irradiated foods should  conceal” irradiation | an a mrs lon by

tron usr e labelled. The overnmené olegry th ?overnment and Industry that the
It'salso ||ke| that the Canadian %ov wants to haye wile Use ot foo P (are not going to want to eat ir-

grr Irgsent Valrlt %EE morﬁ monﬁ sel |nb tron techno gy {_)uabhc %acwalsftaah T?telUS 85 read adobted d

i an
food |rra diators to deve og rw COUNErIES. b e § uawawas dura tlower s%m hWth
e Simbo?

rewin
P St e cCaa hnett‘t’ tr'*drt FSJ'PEL% i e“ratt 3 ?o e t‘t%*r' “ttt ttg Gitpoed o ! %e
natrona Develo ment § a Apri coinci

enc lation, for Instance, It changed jts min 19
overnmenta enc v%rt th task BCaUse o|§ the C emo%?/{tl gccrdent ang ?xgg first ap[%ealrance o? nradrateg
|sb rsing off rcre% ¥er n al DA ecause Ps were recevrﬂ 7ens of on the U
as sen(tl ore. th 9 million to  letters from peoble rt)ressr g their op- T e proponents of rrradrated food have
ate paying for irradiation researc ang position to food Irragliation ood réa nto(op{)ofeanyag&)earanceo
eas }/ gtudre in several countrie + Out since then the antl- tood irradia- e word Irradjated on o oro ducts.
Ira ratoy arc so?d t0 |am caad har tion movement has grown Now, sey- %ret research shows there sstrong
and. as ?anned CIDAw rcqy heav- eral orgéanrza’tron r Iudrngrghetoalr P IC resistance o buying uradiate
lly subsdrze their purch tion t t?\P 00d Irradiation’in Vancou-  Tooas. A 1984 Kidder Peabody surve m(
ve|oprn couﬁ Mes ecamernteret ver. the Nuclear Awareness Prrgeot In theUS. rePorted thatony enty-e J
ed in nradra?ors en Canada and t Toronto Consumers United to Stop  per cent of the people surveyed woul
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at he same ¢ost as ot Mar
gstrate ISts, hpvvever have alread
recommende an toovercomec nsu-
mer resrst nce % on oth er tests shqw-
rngtatwen e Htso rrrapratron
eéngp asiz the technolo
not discussed, there IS muc aer
consumer acceptance. Comp anrest Ink-
h o m ketr rrradratecLo darcaso
hasr e the benefits of
rrra ate oos anaternatrve 0 oos
tregted with che rg:als an a(pcproach that

Ei% Stesgyoods wrﬁ ﬁ Be cUS?mET{tFy

tis clear that nerther the food indus-
I fr nor the ub IC want ood rrradra

1
bu¥ irradiated food evener %tw re oﬁe(red

ood to start. Its use should ¢ ould already be a footnote in the
gern h’f critics, nutritionists, (heath thsto hook sy 03
workers, labour Ieapers environmental-

Istsand tlireantr uclcarand pe ce ove-

ens T nucear Indust not rck Frllnaore rMhr gazrn 'S Inyes-
ea owe t0| 0Se an un nte tigative editor. %or
e r@ratpraa Re eedolesiny
tseIL owedt make It I\tBnF;n \h% rttnr

nitsown  with tar
In the commercra market ?ace ﬁ)og E])e rhactr stanr?b J&tgatoarf |s !

rrrapratron { st Irke the nucléar-powered
airplane or the nuclear-powered" toaster, rtrng IS art |c

FIGHTING FOOD IRRADIATION

The following organizations are active in the fight against food irradiation:

ec e orrt heen c00 eduR
Oy the IAE L 10 survrver Canadian Coalition to Stop Assn.ofConcerned Citizensfor
Cana a th tec n il have tobe ~ Food Irradiation Preventatkve Medicine
eavr subsid rze te overnment P.0, Box 190 4158 McArthur Avenue
So what's real L}/ be ind th% whg are  White Rock. B.C. Ottawa. Ontario
governments supporting suc oon- V4B 5C K1K 1G3
oo% (604) 574-0527 (613) 749-1002
epower brokers nWthrngtﬂ ﬁ _
Ottawa couldn’t care less If ourchicken ~ Canadian Health Food Assn Can?dran Coalition for
1S zapped with Irradiation. What the re 6202 Fraser Street N 8c eangsponsrbrIrty
Hrce nedabout rs%hesurvrvalo \pg - Vancouver, B.C. P.O. Box 23
Ul nuclear energy because It providesa VAW 3AL Snowdon St. P..
cggrre\;vggd %Ssnﬁ Srt system for the nuc- ~ to04) 324-2121 h/IrS)ntreal Quiebec
F trcran BerY thatt epublrc Lonp n Consumers (514) 842-1471
wil so quickly enge e pres-  Health Grou
enceo nucearweaponsr fpeaceful'uses 1381 Ridcau Gate Natignal oalrtronto Stop
of the technology, like food Irradiation,  London, Ontario Food Irradiat ron
canbeshpwnto ebeneficial. On aprac NOM 2A0 P.0. Box 590 - 488
tical leve governments supﬁort nuclear  (519)438-5801 San Francisco. California
%Y because If penefits the weapons 4159 US.A,
rn u Unrversrtres that teach the so- CongumersUnrtedtoStop 415)566-2734
f‘ eace ful uses of nuclear ener% Food Irradiation
so tun out screnhsts who work FR Health and En ert\rlz Institute
ucearvrr onry.. The same companies  |ldcn on, Ontario 236 Massachusets Ave. NE
that roY Ide Tacifities and equipment.for (B % % Washrngton. D.C.
eae nuccarcne also rvr csrm 666-0194 0002 US.A,
rarsu lies for ns pr %ra{ns The 202) 543-1070
same mines pro uc ura rboth  Nuc Ie rAwarenessProrect
nucerenerg an pucear weaporhs 130 Bathurst Street Health Research Group
And the peac fol nuclear reactors - t Toronto Ontario P.O. Box 19404
Candu In particular-pro uce manydead MBS 2R4 Washington: D.C.
IX pbstances that can be of vital'use i~ (416) 537-0438 20036 US.A,
Uclear weapons pro duction, (202) 872-0320
he an dian %ernment at th Inte rnatronaIInstrtutept
r%est eve ro a{p orts oo C oncern for Public Health
dratron beca se It Indirect 1y Oprovr es 6/ Mowaf Avenue, Suite 343
Wé)dport for th %J nuclear T ronto, Ontano
ons that defend Cana ran territory, M6K 3E3
ome peace activists believe we'll - (416) 533-7351

nev rrd teword of nucIear wea ons
untr éhe so-called peacetul atom rs
mated. Food irradiation seems like a
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ver since the United
States government em-
barked on an “atoms for
eace" program. after
oﬁd Veargll, It E,as
~encouraged the use of ir-
radiation as a_wa¥ of preserving
food. Bombarding Tood with radjo-
activity prolongsshelf life by kill-
Ing the organisms that damagg food:
InSects, mold, bacteria. Italso brings
up Unsettling imagges for consumers,
Which Is oné'reason the food Industry
has been reluctant to try it. What the
irradiation hopefuls have needed is
a workable crop, an agreeable n-
dustry. and a_receptive community
fo house an irradjator. They may
hahve found all three in tawauh
where a vigorous campaign t pus
food _wrad?atlon has engereg |8n a
peculiar yolk-colored fruit that tastes
somewhere between a cantaloupe
and a peach. If all qoes accordm%
tothe government's r%_an the papay;
could “become the irst irradiated
whole food to appear in American
supermarkets,
~ Why the papaya? Why not some-
thln(% a little more ordlna[y, like
potatoes, or maybe wheat? Twenty
years ago, potatoes and wheat were
In fact the first foods sanctioned by
the Food and Drug Administration
FDA) for irradiation. On April 18
986, the agency went a giant step
further and extended its approval of
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Will Hawaii become the
site of the first major
food irradiation facility in

the US.?

iradiation to all fruits and v_e?e-
tables. You can't find these iradiafed
commodities in any store today be-
cause th;y aren’tml%marketed. At
least ot yet. The reason? e
* Economics;” . says one industry
veteran. "lrradiation is a very ex-
ﬁenswe process, and as long as we

ave other ways to ensure a feason-,
able shelf life, we'll use them.”

~ Economics Is one reason atten
tion. has turned to the papaya. Its
tropical growing season generatesa .
year-round supply of fruit, and the
more food you move through an ir-
radliator, the lower the cost per pound
of treatment. ,

There is also the issue of pest f
control. Hawaii is the home of three .
species of fruit fly with an affinjty, .
for ripe papaya. For 'years,the ¢
Papay,a industry relied on the
ungicide ethylene dibromide (EDB
to disinfect the fruit. But when ED
was banned In 1983 after it
found to cause cancer, the m_du?t?g A
faced the prospect of having.|
papaYas denied entry to_the U.S.
mainfand and other countries that do
not have these fruit flies—and don't .
want them. Low-dose_ irradiation
emerged as one alternative to EDB,
The gose Isn't strong enough to kil
the insects, but it sterilizes them so .
they cannot reproduce once they
leave the islands. C

The U.S. Department of Energy

N

N
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EDOE (eres rrradratronI (t))gé:tau/sée r\tv \avsotlelsd
e? ur% 53 (he rar? oactrve heart or an
rrradratron facr rty, IS a byproduct of
nucear]avrsre%pons production. The overn

m%ew$%£ﬁﬁr%

some states ave recoiled at the tHou%h?
of burying the s(suff on their turf, there
has béen™considerable support within
Da E orcons)rrolaenrne Onuglga waste as a
v r U

% rElood rrradratron puts weapons
waste to what DOE considers a construc-
tive use, and that means more than just
food preservation. DOE s dangling
hefore Hawan the rnducement of a srx

ggar SLWpXOWOI" CeSHJeI' W ICHea%

material would be leased from the edera
povernment If t e state accepts the of-
raby rod ctof nucearwe ponsp g
uctron ou Create revenue fo theU
Treasury., Moreover, since cesiu %
acaount for @ heffy' 55 percent o
radioactivity In the nation's nuclear
weapons waste_bin, food irradiation
OF's waste mana ement
tasksb halt Finally, the roces of ex
tractrn% cesium-13/7 from uclear
9enera es hom %radepuonn]rm w
S needed to arm the rough
nuclear warheads that the ea an A
ministration has requested for the next six
to seven years AII of these factors help
ex(p H E ﬁe past two decades
en pullin cesrum -137 from
rowrn% mound 0T nuclear we'pons
waseand avrn It for food Irradliation.
The state of Hawalj is thumbs-up on
irradiation, In fact former Governor
(% eAn hr r e the rdea
aﬁ st e IS atur
illion to u|| onter and
of Hawall, where the pa ayain ustry IS
based. The more cautious Iegrs atlre
voted instead to spend S200.000 for a
stud to rnve L%ate the t echnr al.and
mrc feas| f suc acr Iity.
e state circulated a request for pro
Posals fo conauct a feasibility study, and
rom the seven respondents selected an
mternatronally known engineering and
ppn]su lting firm by the name of CHjM

\When news of the state's plans began
to circulate around the island, the en-
vironmer 3. community was the most
alarmed. The front page of the en:
v.ronmentalist newspaper Save Hawali
Was blanketedb 8 long_ story on tne
dangers of irradiation. “The Concerns
Vﬂ( JOHNSON is an jtsocute editor for Can
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ed from the possibility o
taI contamination In_t e e ent of a
0 radroactrve m
azards of eatin

e 0f ma
about rrrgdratro

musician, and mot er
roud that Hawail was the first r
ed States to deca

ricultura uses S
upset that the st te seemed unconc rn
apout the otentra for danger an
when she realized ho closel
lon was tied {0 nu ear W a ons

n v/ent on to help.
ed (he East Hawalii Coa
Food Irrad |at|on

stake rd) athé/ gy

atrons of its trade association cary
t wrth state decrsro
he Hawail Papaya In-
socratron eld Its 22nd nnu
t September, 1t was a Ip rca
e interested pani

ened to be vacationing
Hawan tthetrme lured by
fblack sand beaches and 153 mil es of

t%h&%%m

rain, | was grateful orthe distraction of
astory t0 cover | spent four days criss-
crossing the little city of Hilo on Hawaii's
inon meetrns ues

a l€r SEVeral

eastern coast srttrn
tioning offi rcr

reacti ntoa ant at see
of step wrt Hawanshrsto

ns Iring, there |s
cant not on

a preview of
a drama that will pIa |tse| out In every
community that wrestles with the uncer-
tain risks and equally unclear benefits of
food Irradiation.

Thursday morning, September 25

anes groums eeperwas
arkin Iot eafh
leafwhen | drove he Nahiloa Hotel.
|t was an unlikely spot 0r a press con-
ference. With one srde of this resort hotel

rotected by statel
rom oughts of

In one comer of the |obby, a trio sat
facrngarrn re'porters Denis Mos%

trade,
gat enn thatJ he) cd/me to the |rradra
10 1SSU throu%h}hrsrobasa ealth
f Lcer IS mdustrv
ear ed out mishans at ?ev al govern
men an commerclal facilities used to Ir-
e (and thus sterilize) drs osabIe
ca rnftrum ts—mrscues élt
ft several. workers o|sﬁrtarze with
acutera lation SIC (ness more he In-
vestigated food Irradiation, the more con-
cernéd he became and the more he fel
compelled fo rnsprre others to sto a
dea dead in its tracks, Mos or n now
heads the National Coaliuon t p
|rra |at on, aSan Francrfco ase 3o ec-
fiono Ive natlonal, state, and local
organrzatrons coast to ?oast

In Santa Cruz, California (ecam
@hh%d@m%ﬂhe%
fion thatsuccess otqbre to e%wabl
Santa Cruz as the rstcou
tion to adopt Irradl atron
n}or]e stringentthan FDA's. The rector
ot egro aveteran consumeractrvrst

y the’ name of Brion S nnsock had
lown. in 1o a%pear Wit 83ﬁo jan.
ained their ob-
jections to Jrradiation in the smoagh, sure
caaence of speakers who have laid out
t] Jr Frguments manx times before. They
ad foUr major concerns:

*The Impact on the environment.
Brrnqmg in fresh cesium-137 from the
main dand and returnrn% the spent Isotgpe
would Involve transp rtrng radroactrve
material over Hawall's roa (}/vay
accldent al ongi the way causeda ak, thrs
toxic material might easily contamrnate
{ e S
squbIetand the eastern haIt fthe rsIand

re the irradjation. facllj
bur?t has one otah H Olgﬁest nnuat rain-
fall rates rnt e worl

Mosd lan_ sugoested that the, track
recordo existin rrradratron acrlrtresot
fers little assuran ethat sop rstrcate con-
tarnments stem wrt npt ail or be do
|berate verridden. After | easattvrr
sch acrIrtres (International Nutxonics
Inc. of Dover, N.J., and |somedix Co
of Parsippany, N Jg WOrkers were |n
structcd plant managers to pour radio
actrve er down bathroo rarnsg{n
tollets, where It was release rné rpu Ic
Sewer systems In another Incide
Radratron Technology plant in Rocbuay

was shut down by the Nuclei:

qulato Commrs o RCD
Fhe F rm had repeate gmantled asae

Tos;ether the two men, exp]



. mterlockp\lewce that eventse éaoyﬁe
ccess to the radioactive |so 0
plosure orcer sard that the NRC H
onger has reasonable assurance that

? (publrc health and safety, mcludrng the
0 telll.rcenseese goyees wil
rpootecte Th e Departm

mP the former headofFFpad%l/
tron ecfinology. Dr. Martin Welt, for
technrcal advrce on Hawail's papaya Ir-
ra |aton faclll
The |mpat on the food itself.
%&wenn food with radl oactry ty doesn't
t radlioactive. Butt ese fas movrng
gamma rays rearrange the confi uratro
f the food moleculas ﬁlte strike
duging new substances known as ra |o
Iytic products. Arc these radiolytic prod-
Ucts safe to cat? The. FDA went about
answering that questron V' examining
some 441 studies of |rrad|ated food. Ac-
cor md to a 1982 internal FDA memo,
e time the agency had whittled the
r|est eto séﬁjgmng sttltjr |eess for e";lr%e th
View | |
support safet ! |swastéll)ep a?enc s
orexte in |tsap£r F |rra|
atron to all’ produce in
Other evrdence SUggests that radrolytrc
products may Bose aSerious health threat,
(lSt notab Iy ind ucmd cal cer Inthg
only human study o { a 00
reported In the ‘scientific literature,
children in Indlia who were fed freshly -
radiated wheat developed.abnormal cells
assoclated with leukemia, a Torm of
cancer. When alarmed researchers halted
the srudy, the cells returned to normal.
In 1980, the FDA itself published a study
reporting that irradjation  produges
«dramatic increases In aflatoxin, a carcino-
Henrc mold estrmateol]to e th usp nd
Htes more ear
rp SICISt an srcrap) p{
ose expertise gates back to i wor
onthe Manhattan Project, wrote to former
"Health and Human Services Secretary
ar aret HeckJer "Our % dp ance aboH
tes or gncom ouns Cp |cﬁro
ucts makes 1t simply a fraud fo tell the
bijc that ‘we know uradrated foods
oudbesaetoeat Gofman went on
to say that because cancer hasalon ér laten-
tenod only athrrg y\ear f ry ?ca%
200.000
e ther uradrathe% éjog IS sat eqforhl;uma(tjn
onsumption. That kind of study, he sai
Gsrm rl]pthas not heen 80 Y
In addrtron fo adding new chemrcals

oad. irradiation destroys existi es
/Iﬁ dp ation cath grscnrl/unate
the reproductive cells of a fruit lly and

amolecule of vitamin C " Mosgofran told
the reporters, citing stuolies snowing how

|rr drat d frurts lg?d low(er vitamin l)evel

scalcnlrur and Veq e gerrra lation, |?an
nounced. ' Destructron of nutnents IS not
acon ern In this rul m
The Impact on the d”l étry
erl consu ers hu |rra |ate n
aword, ‘prnsgcg rohmrsB noA 84l
stu pr pare ep artment o
ner%y found tat 84 er ent of the
resporide gts inanational telephone SUBV%X
ex resse mayoror MINQr concern aho
the | ea o 00d |rrad|at|on or were
un ecided. The pollsters su ected th
eservation emmed om alac
m ormation, sot gy recited some 0

IﬂgWﬁa]VGRAHO 0 Isélltl)llglﬁ nnsock WEre
IMPressIve, It om who re-

vealed the most startlrng ewsof the day.

Dom release government docume t?d

tarlrnp an accicent at anex enmenﬁ
ur'?t In

S A et e

1967 to. test or. the éffects of Irradiation
on tropica rurt

In 1967, officials there recerveél
shipment of cobalt-60, another radio-
a flve soprce often Cfed rgerrrgdgators

R
the trmeprtarrwed on-site. W eno (/g qg

T | awaii is caught between a rock and a
hard place—between DOE, which is pushing
for irradiation, and consumers, who are

almost certain to reject it,”

the benefits of food irradiation anl asked
them agarn for their views. This time, 79
percent voiced major or minor CONCENns
or indecision. S rinsock said that this and
other surveys, sugaest t atm st Ameri-
cans are unwilling to acceptt e Irradia-
tion onceRt and hatther eerngs can-
not be._c an ed th rou% edu atron
Hawan |s erng caugt etweenaroc
and a hard gace— hefween

W}pushrnga I Irradiation, an consumers
0 are almost certain to reject it,” he

-Labelmg I an irradliator were built
on Hawail and irradliated papa as sent o
arket,. the Tlrurt would " be Tabeled to
strn Lish It fr]om untreate ‘payas B
t a carch—several catches, actual-
or fruis, vegetables, grains, and
dther so- called whole foods like the
papaya, F regulatrons ret1urre label-
Hg tha flowcr-like sympol known
“radura,” along Wwith the words
"treated with radiation.” Sprinsock
thinks the flower s*ymbal is a misleading
euphemrsm that glasses over the poter-
tra danger of irrdiation. What smore,
the woramg reg%urement is due o expire
B 8, leaving consumers no
clue ut the symbol that a food has been
Irradiated, Frnall% as the law now stands,
rocessed foods at contain irradiated In-
[edients do_nt Ef to, be labeled.
rtics see FDA's la e Ing laws as an at-
tempt to circumvent amast certain con-
sumer rejection, and as a denial of every-
one's.right to know about a processrng
technique that, unlike canning or freez-

said Sprinsock.

ecided to return the capsule to the main-
Fand most ol the eakrnp c % (ltwas con-
ned toapoo ert £ was Lised to
sredwor ers rom t era oactrvr Budt
when Cask was owere
throuo{h ehe rooP P gcerve the defective
capsu e 1ttoo became %ontammated with
ra |oac ive water. As the cask was raised

uto heb ildin &Jthe waterdnpped ontg

the roof, Wi ere Iosequent rains carrie
it through a ramspout and onto a grassy
area quiside the building. There theTadic-
activity remained undetected for twelve
years Until a consultant toured the area
with a.gel (Hnter in t973 Qr
crews n pe out Iity tons of radioactive
ste ncr te, ande éh C[rom thefacrlr
tly una 1Sposal Site In
anford. Was mgton and the plant was
permanently shut down.

Dom sar%a erson standi Oﬂ%one metpé
ﬁ romt ntammate Wn wou
avé unknowingly recejved the equiva-
lent of seven and’a half chest x-»ays an
hour in 1968 and two chest x- rays anhour
n 1980 when the strength o the radra
tronI ad declined. nher m (p g

Il was just one step from saster Hal
the radroactrve uel been water soluble

Fugln coh P(geoa 0 eakr?/%yllg ave

trrc led mtothegrour wate  vjtad h/
(eaprn toincreased risksofca " sin
Blec |mmune 5y stem problems,
| What bot hered Do was the agparent
reluctance of state_officials 0" draw
lessons from the 1968 accident. "The
earlier facility was built with the same
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confident assu]rances that we're man
now about the new Tacility.
desrgn anew era in food processing,”
she sa hat é)mﬁct Was an utter and
com etﬁ ailure. There's no need to
repeat this scenarig with a much more
dangerous |sotogre
e timing 0f the press conference

was strategic. HeId the day be ore the
Ehf arndust meetrn two ens

[ pa aag erswo rea a out
accident over thelr morning coffee. The
gr?wers wehe not tﬁ be won OV%e eaer

ron?f ([r ?/ would earh
quite adifferent set of facts rom the ot
side—Dut the press conference gave the
activists a brief momencs in the'sun.

Next on the agenda the Hawaii
Medical Associationwas holding a din-
ner meetrng that nrght {0 taIk about food
IIa |afuon The r%;rou d Inviteq
Mosgofian ana Sprinsock to present therr
views along, with Dr. Garth Tinge
n%neer under contract to the De e& ent

nerggr rure utation, T mg

utter%r nvinced of the need for food Ir-
radiay on as the activists were opposed to
It. Hisjob was to etthreefood |rrad|ators
cros the coun onto the drawing

awaus ne first. It prom-
ISG?{ Ible quite a S OW P

Thursday night, September 25

had not been invited to the doc-
B tors meetin whrchwasalated for
aJapanese restaurant In the center
of town. When my phone calls to
the Hawail Medical Association failed to
reach the presrdent ofthe ?roup | decid-
e to place my faith |ntnc egendary gra
crousnessoﬁ erla 5. ureerto%gh
%nau% zas StIC
Rﬂoac ed the dogrway o the room Where
0 ozen D ysrcrans were attending to
sushr an sRarcns
After dr ner, Mosgofian and Sprin-
sock led off by urging the physicians to
consrder gra rate aﬁaryas in terms
d benefits rom stenle it
Ics they asked, what does Hawalil gain
by having an ifradiator? And what might
itlose, when the safety record of existing
|rrad|at|on acrIrtres 15 poor when therg
eavau een one accident on
|s|an s, When the sail is %ermeable an
cesiym-137 Is water-soluble
Tineey's presentation was designed to
familianze lay Persons with (he design
and workings of & food irradiator: what
rra iation Is. how |tw ks | etfect or}
od at vanous doses spoke ofa
ozen benefits o1 Ira ratr n, Including
us ability to kill insects, delay molding

mu EAST WEST-'FEBRUARY 187

and npenrn and inhipit scporlrn%
ol en %Ourne to the "concerns ex-

Pear that uradratedptOce hioh ugmc%me
[]adroactrve saying u%? don't
avetos " lrme talking S with you

doctors ahout, tHrs what wréh your ‘ex-
Penence X-Ia mg patients and stich." On

he uestrP fthe safety of the radiolyti
Pro cts formed when gamma ras et
00d molecules. Tinge [pornte
astronauts, wno cat Inadiate dmeaswh
In orbrt aswell as certain cancer atrents
ose |mmun stems arcs ama
Hratront ab |ron|ca eno
tthey cann rtoIe te he e
and ac enao regular food. te stro-
nau we[e ailin | ou(bte that NASA
would_tell us. But | made a mental note
whether the cancer atients
t] een 1o ec for osrbl
cts romt e oo A claim'oTsafe-
ty made sense it someone had looked for
potentral health problems and found none;
I they hadn't checked, they mrght Miss
a problem or attribute it to othe [auses
Even more |mportant since fne only true
testo irradiated ood wo Id Involve large
numbers o eopestu led over many
z\eﬁars lthgtrl%lev%nceo these Isolated cases
A ?or the p tenthal for acchdent
Tin eg assured siclans that
gredt deal ofwork” ha beendonetorn
sure the integrity of the containment caP
sules for thenuclear material. The facl
ty Itself would have numerous structural

equards to protect against spills and ac-
cld e% f aps |ﬁ?ﬁ occ% %n
assured the 8roup, it would be mo e
Up safely andl at o risk to the workers.

Tingcy's comments about accidental
R'”t 4% “avt o ré"tte”%ba&]e I
F ISten” Wi ?t%b Lglr A, These
promises were being o ered to, people

f0 ask Trn?

Wwhose state had sufféred an irradiator ac-

ﬁrdent hose full dimensions no one even
new aoout for twelve years.

«Asmall group remairied after the pre-
sentatrons t0 talk with the speakers. The
atmosphere grew heated as 0ne man pep-
pered Trnfleevsnt juae}setrons] o aSTE

ne i | U
the rrskso Irradiat] vr%) H e farmers
and_the rowerﬁ et the benefits, t00?"

Tinggy: "Why'are you so concerned
about Tradiated” food” when (here are
studies showing it's safe?

"I'm not concerned about irradiated
{o(ord I'm concerned about food irradia-

"Any modem situation involves risks,
There'sno such thing as risk-free life."

"We're talking about reliance on a
technrﬁal mindset.”

R

that hang arlound or 300 years damagrng
%e Ve got this cesium very well

contarned It's safe."
sn i that the same rat onale We hear
for nuclear o er ?

ater | %Z (hrs thought
onteex an . H mile was trn%ct
with regret. ” | sun forxunate thatrrra la
ion carries suc a." he.said soft
f ft tas a{oroven% chhn\ % With no rea
eatronsh to nuclear " Whe:
ou hear Peopes mis |vrngs Iaske
Im, about the safe ty roplems, anot
Qahu's own accident, does it brin ggs
||ons to your mrn aout ovv"a bl
irra |at|on might be?
quickly. "1t t smevve ave totr hte
up on our contro sand Im grove our ecI
noledy. Just because two rp anes eras
| dor'tstop flying." He cancludeg. "V
haventhadalossoflf from a food |

radiation facility.

MH dueton Those c%,;ce:ro
ticnts—had they been fo owe
moment, Trngey seemed gorse toreve
somethin but he changed his mind,
can't co men

Tingey's remark brought to mine

J‘?[ about i rd%re.vr't’édatd a¥€i§°

No |n]unes resulted from the sBo H

official told the Honolulu St(? ullet
But a second statement he I tade was mi
Precise: no Injuries were biown to-h;

O(D

Papayas: An irradiation test case

Photo t> Bnon Spnmock/N



*Tryapapayal” say growers. But will consumers gofor irradiated ones?
the doctors were leani

resulicd from thesprII He went on to ex-
Pgrnthat tth etrm 8 fih sﬁrll state and
f]alo hcra K It was that
muchofa azar |c rarses thel |ssue
of whether workers t %n aﬂt
Were ever surveye ortae ea 10
lems they supp sedy didn't have.
What' was, beginfing to amaze me
about the irradiation cebate was that when
the conficent promises of the irradiation
backerF Were bro ht Into estron bv
New In ormatron—t e arﬁerr allty— Pr
sented a%/t e activists, the contradrc lon
often fazed no one. least of all the pro-
uradrators During the d ctors meeting
Mos?ruan Pornt out how fruits and
vegetables In some countries are not
lald ele to show they have been irradiated.
He singled out Suth Africa name
Moments later. Trng gs poke Of wide-
sggread consumer acc ptance grven Ir-

’I:

radiate pro uce wor wg s evi-
ence. ne. t omenrn] tArrca
ew seemed to.notice the signl dl dancelrff
~*the moment. certar é e
[ep eate the sa Iarmt next
-t Lr emed BrtrondS rrntstock had be etn
rving to understand how the proponents
' Yrrr oFatron andecor\r,thtnP R?orma
tron Many of them seemed u WII
Process facts that clashed with their p
on When [ would chaIIen%e the actrvrsts
with, say. astudysuloportr grrra |at|on

the u| lently ex

t gv ; Tm?av?eé h%n) uﬁtﬁLﬁgﬂe\cqlieo
B 5 ere(ht stur?yt f su ortedt %
posrtron or shift the topic to a new point
altogether. Sprinsock su ested that their
el o |n|rr lation mrgh overw helm-
|ngte|r ectrvr 3n con-
cerveo the down srdeo |rra lation."
he sugoested "hecause they re not will-
Ing 0'Tet themselves. think of it."

| was anxious to find out which wav

Ptwo by term* JjcXkhi

physrcrans wouId go ahout arrrvrn aa
sus Dr Brr Shrta 0tos ||ed

|ke hrs que eans th
of openness. | ex lained m |mpress|on
that aII three speakers struck me as

‘troulated%y
reasona le- soun | sal
0 you tak e a stanad
His response stunned me. Y oudonV
takeastandI he said,
No resolutions? lasked 'No testi-
mon before the state le |sIature7
his |saver ve
You h ave to u
ersue IS, extremely politic
muc S0t atwe reJustn gorng to ake

decrsron wou
but |twou dn't do much orthe |san
s It meant that if pe
advrceonwe errrra
wassaeto eat. or wheth er |t Was sae
near an irradiation f
wou have to turn fo state
who, as | was to discover Iater alread

ecraI drnner meetrn ha
ca led precrsely becau
sure ow to Tespon
number of questrons about food irradlig-
tion that they were getting from their

Ie
t fell like mrdnrght before (lie ban-

Someone Was
good-ng uredly at Tingcy's heels
0'push the tight-lipped consultant

doctors Were un-
to an Increasing

Uet room finall

Ln 0 coréce]ssronge% Novy\?ome on, Garth

U and
now..." | forne neeg da break s

| passed by the restaurant Iobb the chef

arvn mrIr Ihl ron(io a television,
stnppe IS undlershirt. To ether
vvewace the remainder of a™Sumo
wrestrno tournament that was being

beamed from Tokyo. | listened attentrvely
to his occasional translatron 8rate ul to

e Sepi sy fom & o ay
Friday mom'”g September 26
crov%[’%ya' hs"% ”lree“ﬂﬂthaé

R]eoro nP tt e hase-
t{unctron room 0T a near
hoteI oraaay-ion drscussrono the sta

ofthe |ndust | arnved Iﬁte or the seﬁ

son on |{ra fation, but there were st
rlvaé)aﬁaﬁ/a' romotiona

ns 0goaround, alo qwrt ap ercuR

g%ap a nect th compliments, said t

r

SI
W

one 0f the growers. These were
krng people, most of them—whites.
Philippinos, Hawaiians—and their work
clothes fit xvell on an island where a neck-
tre IS taken as asign that aperson is from

the mal
EEn% ouza Presrden[< tthe Papaya
Industry Association, spoke first. SoUza's
was an jnteresting case. He had spoken
out against irradiation some tvvo years
beforg, when the process had beeni pro-
Rosed Inthe wake 0 (the EDBD a{r dSouza
ad argued for an alternative called dou
ble di prn In which ag as are |m-
merse 0 hot-water baths that Kl
fruit flres and their eggs. At th e trme
researchers at the De artment g[rr
culture were still ironin out SN
rocess such as heten ewater
aths to harden the fruit an sprevent pro-
per nﬂenrng But Souza supported it
nevertheless. For some reason nowt at
the doubIe drt method ha been'improved
enough to be used by all the major papaya
packers. Souza had chan ed his mind and
come ouf in suRport 0 |rrad|at|on The
double dip method isn't always feasible.
he told the growers at the meeting, be

auser ed wi e
ours aherahawest IS cantged%ﬁ] ?ﬂ
ouza hadn't been the only oIfrcraI 0

flip-flop on irradiation, Four months
before the trade association meetrng, the
states Iar%rtaﬁt da paya ac /e\r hg come
out agains{ the Ide ¢ Agribusine
gesrgen ennrs? %I hadsardn §f
on't want to fool wrt it." Now there
were rumors that Amfac was not only
supporting rradiation, but actually lobby-
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rng lo havle a afggréré sgutlht on comﬁra< (y
% B[ﬁé [ea ewrrtrn on%hewg and
easone tif the facll rnevrtabt]
ccerrtrtterart'ro Cgue b construtc & era/rlvse rrevvas
grrc n;s]gecctavrvhgnol S‘f(grd hrr{ltv anout s
hjgp the joea (irr dratron Serious t houg%t "

%l!ter Bob Souza. Denis Mosgofian
ﬁl testh e for some nven mrnutes
1nis time

r%uen&e seemed pent In
minytiae. Deter Ined to emg e

nutrrtronal 0sses of Irradiated fruit,
Mosgofian used precious minutes driv-
g omea oint ore ermane to an au-
Ience of consumers th pgro upers As
(p(p ause,

e took hrs SCal
wondered If he had) consrder making

the likelihood of consumer re]ectron the
cornerstone of his talk. gr that mat
ter, etner Kathy D (prn ha thougnt to
speak. W op]ette to cu S consumers'
rs%rvrn%stanamo er
ext man bent to have his
speaker S lel draped around his neck. HIs
name was Scott Ahlstrom and he repre
sented the en rneerrér rrmhec t
already in the irradigtion
busrness Asubsrda P’ Iotcch sterqrzes
medic., Instruments at'the ardest cesium-
137 irradhiator in the country, Tocated near

feeI |

if | have chest pains e

pass operation, wh 3d|
ard, fogrs

dp/you do after you see the
ist nor(rjvsgo lan colintered.
rqet asecond opinion. Othenrvrse
y on the word of a person

rona stake In opera Ing.on
v/vhether his

ave no way .0T knowing
motrvatron IS hrs own finan-

Cial rnterestor our health.
tearp ment made an impact, it was
im erceptr e, The pagta agro ers at the

e etrngd]dntrtos%egr}r]owe slrdbavso %(J)mt
ess rrradratron o]eg é
the nee

et
Al

cardro og
d

You
ou re e

?rlrtres t
western Europe, anil spoke 0
to deal wit rrradratron 'as a non-

emational, issue. Only then can we come

t0 ag (nformed plecrsron A strom
taIke out t esaetly turesburtrno
Irrad rat rs % Gart
TIngey a the night,.bcfore, It rsver

drffrcut or Us 0. Imagine a credib e
scenario for the awf uI things people have

re
P 8neo ‘Ahlsirom’ ssIrde Was a photo-
graph of two Crates of papayas, one con-
ventronally (processed the other irradiat-
bétChes evidently stored for some
time. The untreated fruit was dark and

ne papaya gi ower said that risks are
a necessary condition of progress, alluding
to the space shuttle disaster as unfortunate
but the price we pay for achievement.

Denver, Colorado, CHJM Hill is also be-
ing paid by DOE to develop commercial
uses for nu lear we gons waste, While
critics won er whether a firm with such
tics can.co bpete the Hawaii feasibility
study wrth 0 jfectrvrty, the company Sees
no con lict 0 rnterest qu Rokesman
told the Honolulu Slar-Bullnlih, " ike
to think yye were selected on the basis of
our_qualifications.”

That was tleustrfrcatron enoygh for the
state of Hawail. Denis Mosgofian relates
a conversation he had with an official of
the state Department of Plannmg and

Aol CH eve"tt’rhe'reas“d'ttc“aﬂéy

contract. "CH M Hill hes avested In-
terest in telling you an irradiation faclity
is feasible." Mosgofian had argued,
"But they're theexperts.” the oﬁrcral
responded. "Who else can we look to?
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.t some length.

|

g e

more inglelible rmaoes of the afternoon,
and it helpeal st the Tone for Garth Tingey
and the final speaker, an agricultlral
T e
lati u
Hé’ d{e that Irradiated Uit was peqectty
safe fo cat, "I've probably eaten more
Irradiated fruit than anyone in the world,
and_as you can see.""he smiled, "I m
perectI heaIth

d/ear thatet

e session broke u

Irfadiation. One man talkedto me
about how risks are a

but the price we pay for achievement

he last several speaEers '
1represented the calm voice of reason. The ! words that

L e it

When | asked about the,

crrtede ?dﬂevt"‘e?r

0

b

assessments 0 the costs and
I1a I&EOH hope s rang

a,

%gn Haw Il
'tntét?/r

worms T

€

f Irradliati
survey crted) By
the 0

os rbrIr

Irtadl te

r ure tha réercent

consumers survee su port e 10ea
He did. no mentro

Mosgofian that foun JUSt

0ppos|
As | taIke with more growers, I
ecame clear t%at intheir ow rn\gvrdua

pe fits of
eternal. |
S 0f conomic de res

ea

t/ a frujt rowers d
nhard rtly eosso the pineap (Te
whic ha moved tot ePr
cheaper abor aswe

|n|n crop, which, without EDB,
S'Bg?osrn%/ground 0 voraErous

nﬁ) aapd saa}rslt?oujsS t{y8gsr§ecura5

nope horme,0

mergin

groductron levels the year before had

could not recou the cost of
Farmers cut ack
esu It T

riven market prices so’low that farmers
roduction.
on new

I
él le dr§ meth
en causrn ea ac es £00. as mainjan

?onsum IS were ref srng to u i
ruit. These and other “proble

caused a 30 percent decIrne in the
harvest and the growers were e
retum fo r atrve

erto ¢

r%rgrsgeedltﬁch Ipros peri-

xpanded markets. Pro- |

An rrra rator
ty inthe ormo

ponents of food rrradratron saw the rop

$5.35 A Waly

to make papayas avajlah

fu

£

as the c £

ntrn sasg o'

gapaya v

to countrres like Japan, where irradiated ¢

oo asargadtytggpﬁgrﬁ% et expansion

t

n the market.
pponents

eo and

ou
romised near- certarn rejee-

tion 0f rrradJ ated papa as on the health-

conscrousUS mainland, whrch buys up .

halfo the Hawaiian ap a arvest Op
ner]tsa opornt f tt anese
ave largely 8? Irradiate poduce
ecause 0 rts indelible assoclation with :

th

ran]
better tim
VErsion o

e gtomic bomb.
The growers had no way of confirm- *
Cithér set o facts, hut'the hope tor

?e”h Sl oL e

to expand their market It was_a frame

of
disaster to the periphery as the
benefits took center stage But
had]awayofcree rngstlac Into the sp

a growers | spoewrth fully sup- | stead ofemphasrzrng the posi

l ?or hrssupporto irradiation: "
necessary condition of progress, alluding | gornr[;
to the Spdce shuttle drsaster as unfortunate. |

h

mind that pushed the possibility of
potentral
he risks

rf:]t It” was Intersstin to hear
owWers suggort the new facility wrt
wnplayed the ne?atrve In-
Ive. One
rower | spoke with gave a single reasow
e'rea
ave 1o die anyway at some
oIn Thatshowlseert When | asked
Imwhcther he was concerned about con-



{ frier repectron he thought for a moment,
hen smiled in he directi ron of the trade

SYPLIEE o e

There asanotrceabtl aternity at
temeetrng\r,\he enstateo rcrah %

The sat at the same table
andI (% red tor%F ratenrvars
ore as art

closeness te nr
Ing e acontracto to
DOE, refereed toastaeo icial & his
host Ifstateo ficials were concerned
?ut at least the appearance of f]m ar-
tiality. one might have expected t
pIace some distance betvveen themselves
and the |rradrat|on advocates Alocal re-
Borterw ho had b gn followin th? Irra-
lation stor Ee mS put some o wh
wassﬁern rnpr ectr e Ge turrn tRat
ewalk out of ear eex arne
aw?n state overnmentr popu at
%g/ Vpnese ? é e
rp] se Show ogreat deference to the
eror, S0 too are Hawalian bureaucrats
ore ronﬁ than most to defer to the
esrre of the governor. |t was an atmos-
& ere, esucg sted| that Ieads tothe crea-

on of ma% rne% uwont
ear it %ta ed about, but believe me.
the maching_is putting everyt rng It can
Into a food irradiation facill

Sunday evening, September 28

he machine theor%/ Was certain-
consistent with the broad sup-

pvort that Irradiation had re%ﬁrv d

e majar actors.on the Js-

Iand Even g] hethho |craps wh
might have been expected to voice some
concern about rrradratron had been

stran erv uret Bob umncr Mack,
the iSland's chief m I ffrcer

ortes fe. art en
*(JOne S0 rp drp o aeﬁi Irra ra
on"ag evil." But when
he wa rnvrted by the Hawaii Tribune-
Heral towritea uest column on thesub-
Jec% t#]mnteﬁ I\/ltract Irmrtedthrs drscgsstrgn
0 the effects of eating. inradia
Foog—e?fects he udae ne r rtﬂe—rn
stead of consid enn e ro? er range of
potentraI heaIth pro Iemsa acllit rght
gose | caugh p Wit
nl(ncr Mack hinte at he strarn o
p in rnanenvrronmeniw ere Rolrtr
? con der tions often collide with pro-
essional g] ment. "You have to re-
membert at the heads of this agency arc
political appointees. The other doctors
and | here In the department spend a great
dealp our time trwgg t0 educate E
Beo e Inways that don't always wor
ecause they have different pnorrtres

But what was happening in Hawui
had a Iess conspiratorial ex Ianatron &
well—th at ever one. p aiming
{h)/hatt IB! rsehdo 0 Iann s\al wasmreurgS 3
having a?opd r{raqgratortthe onrIt arng
apayas with serrerr Ics. Bu
Qf d/?ter bene Its to ehad 100. T
Department o Energi qarns a wa o
rleh ucing a rowrnp 07 nuclear

edartment 0 eense alns one
constraint on the pro uctron f nuclear
e?pons Consulting Tirms like Hi
HA garn Iucratrve 0 trar%ts The ga ¥
UStry gains the hope ot new pr
By Bureau rats arn tavor wrth thelr
e artment eads g uletly carrying out
th erI of therr enos T e State
medical socrgg ucking the action
garnskr t n%drawn Into 1diff rcult
otentially di d rsrve controvers
radiation was rollin ea not] ause
It Tor the same

everyone - supporte
reason, but because a confluence of In-
terests worked In éts favor,

With everyone dletermined to advance
their own cause, who would see to it that
consumers' interests were served? Who
but consumers themselves? Sunday eve-
nrng three days alter the press conter
ence that began this unlike r¥0 ysse
drove out to'a small town on the'ed
Hawail's, volcano, drstrl)ct fo Sit An on a
community meetrng about rrra lation.
Bob Sumner-Mack wastherg So were
the actrvrsts State Rep. Andrew Levin
Was th ere too. Levin who represents the
city of Hro told me he was conf usedb
R mixed messa es he Yyas}%;ettr mge rom

the experts. "Graups like the A ncan
Medrcal Assocratron have gone on record
as supportrng Ir- uUratron he FDA sa s
rtss ﬁn f este N, But
ear e ulato Comm!) ron
YV r{ E[ } vent[ﬁro
can’ em o respond to a

etters Levrn was at the meetrng not in
his official capacity, but to learh more
about the IssL, Just like everyone else.
sp rrr}ed drscu3ﬂ nthat lasted
well totenr t And w It was evl-
dent that not a (p the Islan sresrdents
would resist food Irradiation, It was also
clear that the more people knew about the
Interests that lay behind the information
they were (or Were not). recervrng, the

more rrradratron raised drsturbrng H
tions. Together the group pondergd how
to broach the distance between where they

stood and where they wanted to be.

One woman who"was now planning
to approach her state representative wes
not certain thaé her me sage would get
across. "How do we make Our represen

tatives listen to us?" she asked. Brion
Sprinsock had a ready answer. "Politi-
crans need th? Ublic to articulate the
I
ﬁ temdother v\ﬁt ny ou Fetth/em
)/Xv \évhats ongtotur rénn |
s Sprinsock outlined some pringiples
of effective Io%byrn somg]ﬁra% rnpt he
room seemed tolig ten, The whole rr
ra\ lation uespon ? Frrnve on. the
Islan vvrthq? Pable talism Onedrdnt
PR
W Ide
suspected that ge men Wy re resentrng
|ess than the total picture, it was because
they were sayin vvhat they had to say to
win %ugrca pr val, and Pelieving What
the to belleve toconvince the seres
e correctness of their mission, I]
grocess Hawall Was seein (5 g tics
Lex ed,enc rafher than re emocracy.
plic eetrng, | realized, was SImp-
3/ makrn% the %eba (f more democratrc
penin toa adler spectrum of par-
trcrﬁanfs and making .sure government
more t ewa |twas tende 0.
Sprinsock said | when he ex-
ﬁ]arned how the coéurtron (plans to handIe
e feasibility study once It Is reease

ter this spring, .If the study addre

th utp ranpe rssues% tnsocq(

rterI only eIpthecoaIrtr n b}/ p]orntrn
out genuine areas of concern. 17 the stugy
con rns Important omissions, the coali-
tion will expose them. Either way, he
said, the coalition will win. "I see the
costs and benefits as a scale," hr sajd,
gestunnﬁ with his hands. "The | enfits
re muc I?hter TheonIP/wa he irra-
dratron acr ity will be built is if someone
aalsa hand gn the scale. - What we're
H p Re Sr(r:% promrsed IS take the

Resources

Nat (pnal CoaIrtron Sto p Food
rra lation 0x 59-0488. San
FIancisco, C 1 (4 5)
566-2734,

East Hawaii Coalition to StoB Food

[N oo 0gefa® Fence

PaBaya Administrative Commrttee
Robert A. Souza. Pres., 00 Ward

Rm. 0 Honolulu. HI 96814:
(808) 533-3841

Food and Drug Administratjon.
Cl¥de A Takequchr Center for Food
Saictv and Applied Nutrition
HFF-334). 200 C St. SW.
4ashrncton D.C. 20204; (202)
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Food lrradiation: ‘Genetic Roulette?

By Jeanne Sharpe, D.C. g

dministration (F

F ood |rrad|a lon has becom?g
0 nce hat It er Ittin
i CtaDIes ”5

e
owe

ome~foods ver Destroys Vitamin Content

ursan .
n undergoin focess—pork, wheat, radiation destroys vitamins, especially vitamin
arteaaci segn um§eqego ﬂ% S C%%eén 5eas n\f\ng ano[ IS p refursor chotene It alsogsaogstro er o
BAsrue eqalizing Irragiation trrrﬁ 1 he aose vrt%mln B fractions, vitamin C. and vitamin
current permitte E used o' spices. atrodr 0Cs not stoB oxrdatrgre ctions that lead
ﬁ/ |'pﬁovai) ore than 30 Yearso to ranciaity | H ? H try, and fish nor enzymatic
screntr IC e eg and Is taserJ77 N TeVIEWS oh reactrons I esernoaugst on again with recard to the
toxrcrt sfudies. Opponents o [0Cess, however, ﬁ]gt ?oo Hes ratr ﬂ spawj

p i
cone qor e sptri e 1ho many urknowns to make' Posst X\

adiatio
H erts S0 the r1sk cr)rc rope a”ét’{t jore
How Food Irradiation Works eca{raseeno Sﬁﬂtgﬁm' Stu:p he, t

ods
e
Irradiation is a process in whic tood; aree 0sed Inal ward on the safety o |rra |at§8 {oog ?r}ot in,
’ ot

-resistant S'[f InS 0 bact ria and vir SES

It sare ublic.

[%% nC]a rays roewt enoorams raX ore ctron wrote Mar |nowrt assrstant Irector of t
I rn sects, molds org)acte Health ner% Ans Iute, a P C- rgterest rouPh
at can lea to SP é a0e or disease. |tse ncevt ealt efégg lon,”In The
06S not pecome radjoactive, ork Tymes, June 1, I F oreover,
00ds t at arc to, be nra jated ar%gla ed on a ?C&Uﬁe |rra rgtron produ es sco es 0 cFm ounds,
conv or elt which traveﬁrntoa mboer pro- now ||ent|t the ha rHunesso & Process
tecte ck concrete walls, A radroactrve ource can ot ¥a{o§p gsed élt 1S, .time
suc as co alt-60 or cesium-1 awasteP uct of 1 EH] 3 irradiation tec noIo les
the nuEear 0 er |n str em ts the Tadlpactive rays. on ubrcrhea the gnvrro ent could. be Quite
'Eh“ rve umentatron con- ﬁ arge?t ub sr mH] o Irra |at d
ernin on rms Y roceson t epartment™o eC a tion o
uma |s avar tler ou the rradiation IS com ose 3 0of ar est ood
ﬁe Ical chan est at occur In |rra rocessrno ntga les w tchsan f0 Cr ate enor
as Bnose e that Irradi trono or |n?]an ous profits rne |n mark% on suc
vegeta es stimylates. the pra uctrono Ighly toxic de ntra oce%u[e
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Bulemia, the Closet Illness
By Jeanne fiharpe, D.C.

uIemra the bin e%urgae sry drome seems in
% * current socret oblem exoenenced or
temost part by omen It rsades eraeattempt to
deal with many omso eret rores lon,
trmaog stress,“and/or loneliness. Be ng n, tbat s,
controflin oneswerdht IS rewardeﬂ day an
comes to Oeterming ooseI}/ Qne’s self-wor
s] synd rome has exrse< since Roman rmes

when huge food orﬂres to prace oowe
vomrtrn? then eatl garn he cycle of this
behavior seemed endles contrnurng for days.

The Nature of the SYndrome
Bulemra follows often drscre e %atterns of brn

5 R
Calories an eatrn? IS termrnated ﬂyUCG mina

ain,
sleep, social rnter uptron or self vomrtrPt
Laxatives are frequently use, and It i not unusua
t)o crrnbgegve frequent weight fluctuations of 1o pounds
The bulemrc IS aware that the eatrng pattemn rsa
norma and fears no& bejn ol gabe to st peatrngV%
%rntar Bulemic indiviaudls are ﬁreoccu led Wit
00d, nd depression and quilt follow the hinge

IOBu emics indicate th)at th an)re a constant and
continyous concern about their odg Size, and the
most often perceive their odres s bein g
unattra} ctive. As a qr ﬁ ufp ulemia patreé enence
sd rcaﬂt amod fluctuatrnp mood state nt]

ve henavior rus‘ratron olerance, an Qg
nxret They have ifficulty with self-esteem an
self c[rtrcrs

Bulemia Is not viewed solely as an eating disorder,
but rather 35 an extremely i d attern o thrnkrng,
eern relatin gtotewor . The bulemrcs
famil members terid to manifest some type of
enmo’ltment, overprotectrveness n?rdrty, and lack
of conflict resolution. Th ?re tr(epds 0 bé involvement
ofthe uIemrc Inp arentg need ISSues.

Common not until has %one on for five
or more oeste ue atre t seek assist-
ance. t stat on orsel e ulatron to break
down. Th rs amounto time in rn rn purgin
takef rtst II. and some om o rmar T:s ca
Lesu nc udrn metat&od rcmra
ypokalemia, edema, kidney ysunctro

gredrsposrtron to cardiac abpormalities. Dental
avities and tooth erosion also occur.

The Role of Food

Food and its Fore|%aratron and enjoyment ?s indeed
%soora event. For bulemics, In pafticular, food.has
ecome an addiction, a source o stress ?omet ing
fo e feared. Food SEIVES as a Su strtuh or the,
“missin geasures In [ife. It soothes these mrssrng
hasic needs. A srngle brnge can obliterate an entir
week's worth of problem

Treatment of bulemia Is best accomplished in
centers that gecralrze In eatrn%ndrsord 1s. Cog nrtrve
beh avrora techni ues roup % hr Journa
keerf?a assist | rnﬁ; the bulemic realize and
? eotrveg/ wrth th der rn% emoérona Cquses
this disordér. Famil d understandin g
are essential. ooreél ara eters Co ?ernrnﬂ attr
gveness Fn ‘individual feelings of self-worth need to
e reevaluated. A

Food Irradiation: ‘Genetic Roulette™?
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Cover-Up
Nuclear
Greengrocers

Irradliation may besafe

forfood—hut riotfortne  _

environment

The nuclear firms that
irradiate foods may not be
the kind of people you want
handling your potatoes.

The issue isn'tjust
whether irradiated foods
are safe o cat, though that
debate continues. It's the
irradiators themselves.

mm December 1986, an
executive of the California
firm IntematJonafNu-
tronics was convicted ona
felony charge and put on
two years' probation for
conceallng a 1982 spill inits
Dover, NJ. plant. TTie ~ »
sentencmﬁqjudge alsoim- |
1ngsed on fhe firm the maxi-

rek i~Sl

mum fine that was possible:
536,000

"This is notjust aslap on
the wrist," says apﬂeals
chief Samuel Moullhrop of
the U.S. Department of
Justice, "It 1s the first time
an irradliation executive Ins
been convicted on & crimi-
nal cllargg tor violating

-Nuclear

equlator

Commission (NRCBS
requlations.” ,

When water contami-
nated with cobalt-60 leaked
from the plant, court rec-
ords show, the company
didn't notify the NRC. &

required. Instead, to cover
up— and fool inspectors—it
put lead wool inwalls and
doors, and covered hot
%pots with telephone poles.
leanup workers weren't
given safety suits—just

m%ps.
he company was also
shown to be irradiating
c0c0a, afood not approved
for the process. (So far, the
FDA has sanctioned irradia-
tion of wheat, potatoes,
onions, spices and, more
recently, a wide array of
fresh produce.)

And while they pretended

to be shut down, they were
still irradiating liver meal
for dog food, Court records
alsoshowed.

Nor Is International Nu-
tronics' case unique. Radia-
tion Technology, in New
Jersey, hasn'tbeen indicted
for any qungdom%, but it
has béen cited for 32 NRC
violations between 1970
and 1984. Inan investiga-
tion early in ‘86, the NRC
found that the firm endan-
gered workers by willfully
circumventing a Safety-lock
system. Their license was
suspended. Last summer
after the firm took several
corrective actions, includ-
ing barring the chairman
(who had Tesigned) from
any further involvement,
the NRC restored the i-
cense. Meanwhile, the
Justice Department has
launched a criminal investi-

gation.  — Janiee Horowitz
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Produce and pork can be treated with radratron before marketing, but consumers are leery
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Food Fight over Gamma Rays

Critics bombard irradiation as a preservative
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Still more debate centers around safe-
ly concerns. Adversaries contend that the
treatment changes the chemical composi-
tion of food and can create carcinogens,
such as benzene, formaldehyde and sub-
stances called unique radiolytic products
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(URPs). Those who favor the process re-
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IRRADIATED FOOD:
A MARKETING HOT POTATO

The FDA has a roved useo th roce to dela
spailage In fruits andp er%;etabes ut big | oo comganres

are not exact rrradrate lot of
proneers eres ?t ﬁt e Indians," says
a Campbell Solip executive.

By Robert Steyer

he food industry's embrace of radia-  The trd]ml%et radratrgn & an alternative to pes-
tion to kill pests and mrcrobes and  ficides, herbicides, additives, and preservatives
extend product shelf life has all the i many foods. They say radiation will delay
Inner tension of a teenager's first Ju- . spoilage; |mProve U tood exparts, ﬁ tp
nior-high-school dance. His hormones are in mvraje wo Id hunger dbdl protecting shipments
fect workrn? order, but he doesn't quite know of food for longer. perig
how to ask the girl onto the dance floor. g ponents—primarily: consumer groups and
"When 1t comes to food | rrra lation, you've ot some scientists- -ontend that tests t qauge the
a ot of companies wanting to be second into Iong -term effects of eating irradiated Toods are
market," says Richard G een ero Ph.D drrec- Inadequate and inconclusive. They say that the
tor of scientific public affairs for the Instrtute of roponents' Push to irradiate will create nuclear-
Food. Technologists, a professional society of  Sarety as well as food-safety problems. Implicit in
23,900 food scientists, . thei obrectrons and sometimes explicit, is the
We certainly don't want to be last," says threato ublic norotests garnst iragliated prod-
dams drrector ot marketrn research and ucts an £.C0 panrest t make them,
g nrng for the Ca d)i oug ompany, In the midst of the debate are the maéorrty of
dds; “It's important to take a balanced a roa consumers, who know ||trtle bout radiation’s
to this, becausealot of pioneers were hot bythe effects on food or are confused about the con-
lans tlrctrng claims. (See box on pa%e 20.) Consumer
|n April, the Food and Dru? Administration  research tells the companies t0 forget trying to
[rJ roved the rrradratron of frui sand vegetables,  convert the hard-core opponents—just concen-
?n Ut/) expanding the range of products that trate eduutron and marketing stratégics on that
e treated. At the same time, the FDA  great group of "undccideds.”
reciurred consprcu%n ahes stating that a prod But™ first, the companies have to convince
uct has been treated wit radratron The hig food themselves "We have no int ntron% usrngrrra
Producers and processors find radiation’s bene-  dliation unless it solves a problem t at colldn't
?worth Jaursurng But the%/ worrsy about cost, e solved In any other way, sasVa Fischer,
safet most “Important, consumer accep-  director of new’ technology for General Foos
tancé. Food rrradratron presents a frustrating,  The United Fresh Fruit drid Veg etabIe Associa-
almost frig htenrn mar etrn% puzzle. on WQ'CW] resent rowers srﬁoers r0-
The rant 00d comganres ave been prodded ers an ole ers o nd In a recent poll that
nYae Government gencres th emore zeanus 37 percent of its members would” not seII irra-
embers of therr frate nity, and_the few entre-  diated food.
8reneursw 0 earn alivin |rradrat|n food and In three dcadcs of mostly Government-spon-
ther products. Prop one s say low coses of  sored research singe President Eisenhower ut
radiation can e useol safely, effectively, and—  food preservation in his Atoms for Peace
when economics of sale” kick In-C eapIy %ram 100 rrradratron has remained a minus uIe
usingss. In the eair; Peal 60s the FDA Jgri)proved

Robert Stoyer is a business loumaiist in New York. W-G0sC radiatjon treatments for Killin

INSects
rn wheat and delaying sprouting in wn

te pota-
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toes. The FDA regulation, however, meant ve

little rn reality because the groducts were_plen-

titul, the technology was not readryavarlable
and the savrngs we e nonexistent,

Three years ago, the FDA approved radiation
for killing bacteria in certain spices and horbs,
and It has iust apProved higher treaiment aoscs.

But less than 1 percent of the spices consumed In
the United States, last year were iradiated.

Merle Eiss, an official with McCormick & Com-

pany, a major Spice
roducer, says cost
omparisons e-
pend on the type 0

spice and afterna-
tlve treatment
"Some cost less, and
some do not" she

yrhe FDA has
been stepping up Its
food-Irradliation ap
provals Last July, It
B
reveh)tIO ? chinosis,
he anpouncement
in April that fruits
ang vegetables may
be irradiiated was Ifs
most sweepin reg-
ulation to date. Pro-
Ponents of radia-
jon, however, want
the ' agency to do
ven moyCi T eP/
ave petitioned fo

%u p fo irrddiate. In act with onl
ans, food companies have .not petitioned thie
FDA to approve radiation treatments. "We're
[ust not taking a lead role," says a spokesman for

el Monte, 4 ma{or frult processor. "We don't
fe»’t It's approPrra R0 drscuss ouy plans." The
Committeg f o Radiation Am) icatigns, & unit of
the Atomic niustrral Forul Rredrcts at best"
some test-market efforts n° the near future,

"Don't expect to sec an abundance of food prod-

Ucts on superm rket shelves anytime soon,"” says
rtsrcent new de

oué 30 food com nres radiation frrms and
food tra eassocratron ave created the Coalition
for Food Irradiation to promote the process. The

allow Phe treatment of poultry, fish, and shell-

The food grants however, arc not etr\rl\a/r(r):t(le C|rn-
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coalition develops Eamphlets and documents,
Mmeets with h urnalists Ses ecially food edrtorsl)
holds works OP for food ¢ m panles, and tal

health 0od servrce workers 'Perhaps
there’s sa %rn numbers” says Ellen Green,
secretary o e coalition. 'l dor't think any one
company wants its products hr?nh rgghted In the
el}/es of "those groups that claim irradiation Is

The first and most rmportant thing o know
a bout rrradratron ris
0CS . No
mghe t[ood radioac-
tive, though high
doses may alter the
chemical composr
tion, |rradraftron

il s

producedb the 3
l0active rsotope Co-
aIt 60 or cesium-
37—which Pass
thrOﬁh the ood
muc as an X
0es thr ugh the
ody witholt  leav-
any residue.
Ot er methods are
igh-ene
trr?n r%y eta
rays) an X-Tays.
Cabalt-60 is an ex-
pensive Isotope that
must be manufac-
turetti in Cnuclear
regctors.  Cesiu
137 rsab¥product of nuclear ?rssron AIt onh
cesium-137" accounts for 3 percent of nuc ar
waste by volume, it ge rates 50 percent of the
heat and 55 percent of the radioactivity.
Typical rrradratron facrlrtres rncIude a ware-
house to store pro Hcts hefore an after treat-
me,at aprocessrn amber with thick concret
walls; a conveyor system that moves the prod-
ucts through the chamber in metaI containers;
and the radjation so é orce Foo -Irradiation” units
must he desré]ned r erentl¥ rom those used to
sterilize medial equipment—the pro ucts most
commonly treated wi radratron Food general-
ly re urres lower doseso Tadiation, bu’ rtsgro
essed In arrorer volumes,' sas ahar Cidwan
an Jnalyst 1or Kidder Peabody. "Dosage levels
must bé more closeIY contr II for 100 geausc
It 15 more sensitive to overdoses." Depending on



“We have no
infention o
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(he fruit, an overdose can cause rind damage,
Uneven ni enmg or faster spoilage.
Doses rcm asured In rads—an amount of
yabsorbed rom radiation. A kilorad &1 000
ra S) Tepresents about 100,000 times the dose a
hu anwould recelve from a normal chefst X-
ray The FDApermrs maximum ¢oses of 100
kilorads for pork fruits, and vegetables, and up
03,000 kilorads for spices.

he fact that the FDA is making more
foodseligible for irradiation does not

g ush the intense sci ntrfr% debate off
enter stage-even t oug such orga-
nizations as the Amencan Medical Assocratron
and the World Health Organrzatron endorse |ow
doses for. certarn foods,~Wh e(n E)
nounced its fruit vegetabe an a mg regu
tion In April, it said that onI five of the 441
surveys it ha reviewed had been properly con-
ducted. The agency threw out some t St Claim-
3that food Jiradjation was safe. It adso reIJecteg
dies asserting that r. .Iation caused Increase
tumors In rats; Iower weight In dogs, fewer
o S rrng in fruit flies, and chromosome damage

The FDA said that the five approved tests “in-
" dicatc no adverse effects” from Irradiated foods
fed to animals. Dr. Sanford Miller, drrector of
the FDA's center for foo safety and app
nutrition, sayste a enc relled on ¢ emrstry
tests more than anr al studres He says th:
force-feed m anrmasenormous amountso an
fo? —Irradiated or not- (can yield unusual ré-
sults. "We're not worried abodt low doses ' he

yfhe FDA does not have to Prove a products
ab olute saeg the law sas hat's | g %r %
Sa" ty requires competent crentrsts to stlolis
a "reasonable certainty” that a lood addi,ive Is
"not harmful under In ended condrtrons of use."
That docs not mollity such public interest
%oups as the Environmental Policy Institute and
e Health & Energy Insfitute,” which want
more %term animal-feeding tests, They cite
scredrte tests as a reason for hhe go
slowly. For example, they note that the ageny
allowed irradiation of canned bacon in" 196
based on Army research. Five vears later the
FDA rescincled the approval, sayi gthat the tests
had been improperly structufed anéf %op
conducted. The Tesearch was so ba t
FDA even drsmrssed comments by critics, who
used the Army data tc_claim that imadiated
foods caused problems. The FDA decision dis-

couraged a gfrour% J)rrvate com anres from
burldrn arh) 0t meat-irradiation g
ven so e food executives would fee more
comfortable with more tests on specific prod-
ucts. "I want to make sure there are no problems
With taste or cnsistenc ortoxrco o%y says the
food-science drrector ﬁr companv.
He says, that foods with i rotem or fa con-
tents Taise tne most questr ns. "Once | get, past
g concerns thrnk the future for irradiated
srs xcel ent he says.
ideal test has never been done nor rs rt
Irke to be done, says Dr. J%nW ofman,_pro-
fessar ementuso medrca ysics af the Uni er-
srt o Carornra at Berkele Ina 1984 letter tto
Gofman, who IS ed by cri
rcs0 sard ‘that a test snould contr t[h rzféts of
eople of various age groups for 30 years
and'f oIIO\B Rerr health hrs(t]or?es fgr at least 50
years— referably for their whole lives, Goiman
aid In the letter'that he had no obr[ectron to the
fle of rrradrahed food S0 long as it was clearly
abeled as suc
The scientific combatants, who often inter-
ret the same test data differently, clash over
everal 1SSues.
[JCritics say that radiation passmg through
foods causes’ “unique radiolytic products”™—
changes Inchemi j1s that could t Hrn mto carcin-
ogen Radiation sugporters say at ra diation is
lgss troublesome than charcoal broiling, The
DA says it found no evidence that radiation
could cause[ harmful chemical changes at the
dosage levels it has approved,
CICritics say radiation diminishes the nutrition-
al value of food. The FDA respond! that its anal-
gsrs of medica literature shows "no nutritional
Ifferences’ between untreated foods and prod-
ucts treated at FDA-approved gves
ISeveral studies done in India In the 19703
Indicated that racliation s ur%the roduction o
fIatoxm whigh 15 produced res and mold
and IS 1ooo times more carcmo enic than the

chemrcal et lene drbromrde(S B), banned In
the United (ﬁ; Rporters ay that the afla-
toxmwascause ther sources. The FDA says

that the studies ' rd not replicate normal food
handling practice” and mat atlaioxin cannot be
cited asa radratron roblem

[Jlrradjation could produce mutant or radra-
tion-resistant bacterra say t e crrtrcs

says that mutant bact erra produced durrng food
Irfadiation " are essential ythe ame as th ose that
occur naturally.” It concedes that "specfic con-
ditions and indiscriminate irradiation" could

Itily/AimiM o
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produce mutants, but S%S that "the ossrbrlrty
hat such mutants wou be more virulent or
more harmful would be remote.”

he first U.S, patent for food irradiation

was granted In 1905 for g process suP

estrng that |on|zrnd( radratron c
food bacterra Sixteen years later,

X-rays were tested to prevent trichinosis in

Bv 1943, scren¥|sts at the Massachusetts Instityte
Tec nol ogy Were trying to preserve hambuig-
er with, X-rays, and 1n 1947 the first scientific
naper drscussmg food preservation through irra-
diation was published. Food irradiation teﬁts

accelerated Inthe 1950s, with the Arm andt
Atomic Energy Commission taking th

About 25 orergn countrres currently |rrad|ate
a wide variety 0f foods, ran mgn from frozen
frogs" legs to Strawberries, alth Ig the number
of items treated In an one count
trvel small. The Netherlands, Chile, and the
Soviét Unlon treat the most varieties of food.
The Russians were the first to irradiate products
for commercial use, in 1958,

At the proper doses, radiation can destroy
Insects and larvae krII bactena and fun | that

CaUse s ora and r%;rowt tpam-
Ma. rays dea e i e o some urts
can prevent rrpenmg in others, ewron dose

pan Interfere With a products normal metabo
ISm, cause softemn ncrease the chances o

tion [evels can destrov] nutnents and, m high-
protein_products, such as poultry and meat,
cause offensrve taste and odor. In”some of the
earv Army tests, peo ecom Iarne that food
treated with very high doses tasted like a "wet

The key Is'to frnd a radiation dose for each
food thaé kills the pe ts but leaves the taste, tex-
ture an nutrren% one

es timated $30° million to $40 millign
wortho ood treated here last year, provid-
g Xa bout $1.5 millign in rev nues to Ero

sron I |rrad|ﬂtors says Bahar Gidwani o

der Peabody. The 43 radiation facilities in Nort
America dérived 92 Eercent of therr b mi ||on
In revenues |n 1985 from steril |zrn% med |a
equi mentan sulp lies. On asma umber of
thes unrté ave Deen adaptéd for food,

Foodin u try experts redict éh at Hawaiian
papaya Wil be"the first frul ura lated, damma
ays kil papaya insects and delay ripen ng
several days. “But it may take d year heausc
they haven't built a facility out ‘there," says
Sharon Bomer, government-affairs manager for

mains re| a'
i

rot-
ting, and provo e uneven ripening. Heavy radia-
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the United Fresh Frurt and Vegetable Associa-
tron Papayas, app es, ch errres1 uavas manqoes
an stra eme are amongt rurts most
v]to enefit from. the new rules, bcause tests
show_little radiation damage, such as uneven

ripening or spots on the skir. Avoados cucum-

bers, lemans, [imes, olives, and eppers
expibit " srgnrfrant documented uradrat3 R n-
pgrhes " according to research compiled by the
ole Fres Fruit Comp anv
Grapefruit offers an In rrqurng problem. Crt-
s growers an no_longer umrgate rapefruit
sold domestially with EDB, heduse he Envi-
ronmental Protectron Agency has declareq 1t a
arcino g FOWEIS can use EDB In dimin-
|shm mountsu til 1989 for grapefruit shipped
to Japan. Although the Japanese irradiate onions
and potatoes their Government has not ermrt-
te he Importin uradrated gara(pe ruit, If
Japan hans DBteate grapefruit and does not
accept |rrad|ated rurt then crtrus growers'
chojces will arpr%/ %uce Th eyan treat
thelr roducts wrth et %I bromige, wh |c |s
more ex ensive and less effective than EDB
e% can tr)/ the experimental "cold treatment
hich fruits are exposed to near freezing tem-
eratures for two, weeks to kil pests ReSearch
%hows that radiation |ﬁeﬁecérve in kil m? pests,
Ut a Uses too much rind damage af closes
needed to extend shelf life,
Pork presents another riddle. Regulations per-
mitting radiation treatments to sextially sterilize
trichnella spiralis—the pﬁrasrte that auses
trichinosis—have been on t e Qooks or a year,
but there are no takersye] &or pérc kers have
mqurred about |t but ‘they w n't 0o it th em
selves beauf?e of the cost )e/s Robin Kline,
consumer-affairs djrector for the National Pork
ggrrﬁiugrelress Caouncerl arSonereI rsmraela irradiation]
dratedp kvvou dgcost onsurmers "a few
cents more per pound,” says Kline. But a new
test that detects tnchrnae In'live ﬁrgs would raise
the price even less. Beause the councrI has
asked the Agriculture Department or (permrs
sron 0 uset e test, and trichinosis has dropped
ramatra [vto about 150 reporteﬂ Cases Lﬁer eal<
In t e United States an arvwnv
producers rrsk the co er eduutron head-
atiheso irradiation! “Th Cats a valid questron
Kline says. "We think radiation has promise, but
pne wav or another we want to have trichina-
reg o next year.
Ra |at|o su porters cite a recent Agriculture
Department report showing that the' costs of
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chicken and (pork iradjation arc far exceeded by (retail items requrnng a label) and "second gen-
tebene fits (preventrng deaths, disease, medi- er tion" Brodbec fliels 0 on nts' cr]trprsm
cal costs, and. lost wages Caused_by the bacteria There could be some emot ona acklash It con-
% nd parasrtﬁs in thesg groducts The aythors sag sumers feel that the comganres arc hiding some-
ov/evcr, that they did not measure, t ecosts th rnﬁ rom t em, sas Idwanl.

transportation, radroactrve waste dr 0sal, The regu lations al rproducers 0 ut Iabels
promotion, or the " un oreseen health e ctso on point-gf-purchase cou ter signs or bulk con-
consuming irradiated foods.” The report dnot  fainers whenr IS not feasible éo label in |vrdual
compare irradiation with other treatments. Items of unpac a?cd irradiated foods. Wholesal-
ers must dearly abel products S0 that foods arc
hen the FDA ruled in April that t zagpe twrce T t encircled flower Iod?
Irradiated_foods must bear lapels ompany s and the FDA wil
reading "Treated with. radiation” ecr e in tvvo ﬁrs w et er to drop the words

or "Treated by irradiation,” many keep only the symbol.
food companies and radiation ‘firms WS radra lon pr ponents rotested the label
F ut consumers' reactions, Th eP/ ‘(’ﬁ laton, and ong threatened to petition the
abel, or a morg innocuously worde tuov?rrule [t, but most food companies
just the sympol used In some forejgn countries— %ppear to offey grudgrng acceptance. "This won't
an abstract (lower design encased’in a circle. ke marketing any edsier," says one executive,
A study by the Department of Energy and the but we mr%ht as Well call'a spade a sgade
National"Park Producers Council reported. that With consumers confuse COStS & major ques-
rrradratron triggered the most concern of sev- tjon mark, and scientific debate rag rnq no won
en labels shown consumers, The United Fresh — der the hig companie dontwant to Talk about
Fruit and Vergetable Assocra\tron said ifs members therrgoasor test ma eting. Food companies arc
considered mandato a ern the r%gest prob- ot even sure whether the% want t0 do their
Iem In selling irradiated tood. A study for the  own treatments. They must aIance the desire tg
ommerce DealartmentsNatronal Manne Fish- ~ control te technique against the Costs an

erles Service wamed. that a mandatory label  potential gdamagr %publrc relations if they arc

“could not only be misleading, it could be dan- crte for aetg violations

erous.” And ‘the Department of Health and Charles 1. Bauman, senior vice president of
The %mma rays Human ann(ies {0 w ich thr% FDA reparts,  Dole Fresh Fruit, says it would cost 52 milion to
ass roup wanteq a labe sagrn tnat the food was 'pico-  $5 million annually to run a radiation facility.
he food without waved, aterm deScribing one onc-trilliont of 'Itsver hard right now, given all the problems,
edy g meter on the electrimggnetrc s%ectrum Indus- nsumer acceptance; to see any cost bene-
TSI trgr members who liked this term, said It was as e Says.
ds A T3PS edsy to Understand & “microwave. t_ee Harrow Ph.D., corporate technrcal
Bgyont he FDA rcted all the cuphemisms Itid — lrector for the HJ. Hernz mpany, sar Ul

that "picowave" was ngt com r{use Wi tremendousvolumes of oo eede
the sClentific communrtr( or industry. Any con- twustr tecompan 's building 1ts own unit.
fusion created by a label, the agencx said “can e would lower our capital ex ensesb hav-
be carrected by proper gndust g/spo sored] con- rn% the treatment contracted e saﬁ]
sumer educatron Th coyld even In- al's the normal practice In Euro e."
clude su<c explanatrons & "treated with radia- ? panres to which Hernz contracts the pac rnﬁ
tion to ItS Toods, H arr%w says, Heinz would inist i
Much con érsron surrounds the Iabelrn? issue.  any contract with an Irradiator on condlucting
If @ spice procucer sells an Irradiated retall prod- penodrc Inspections.
uct, he must label it. | the same nproducer sells If we leave It to the large companres it mar¥
an irradiated spice to a food company, Which ~ never happen, says Martin Welt, P
Uses It rnafroz N Brzza then th epzza producer der and chairman of Radiation TecnnoI 9 Inc.
does not nee a label. What about the_producer Wetrsan Inqefati abIe romoter ot oo radia-
of mixed-fruit preserves Who uses rrradrated tion and has Initiated many successful ood petr
Hawberr st W at about the maker of trozen tro s to.the FDA. Welt says. he WH| sell
rc en nners Who USes Irradiated peas un er his own brand name, Prcofrcs 8 S0 n as
A will make casc-by-casc determrn tions, he [qets the requisite approvals from severa| Fed-
The discrepancy between “first generation”  eral"agencies. "All we ask Is an opportunity to
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Sale handling? Above, prod*
ucts being loaded into an ir*
radiator designed by a Cana-
dian firm. At right, cobalt-60,
encapsulated m long rods, is
lowered into a shielded con-
tainer lor shipment to an ir-
radiating plant. Cobalt-60, a
byproduct ol nuclear fission,
emus gamma rays used in
food irradiation. Opponents
of the process argue that
more transportation and
handling ot nuclear materials
will lead to more accidents.
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Can Consumers Be Convinced?

Market research shows that consumers are
not necessarily unwilling to try irradiated
Products they're simply”unsuré and unin-

e Researchers a%ree that companies

stress the benefits of uradratron rather
an Oet tangled |n technrca explanations of
e] progess.” Follow tose quidelines, says
a ar Grdwanr an analyst with Kidder Pea-
d food Irradiation could become a
SI brT ron busrness by the mid-1990s.

"I1 It's, presented &S a choice to |rrad|ate or
not {rra(rJI jate, almoTst node wil thrnk |tsa
reat idea,"” says Tony Adams
goup wﬁo |kens the radratron d]ebate tg the
water-fluoridation controvers "You have to
9et overt e irrational response, and you have
0 build a foundation of understan mg

Market researchers say Informed ¢onsum-
ers are Iessa prehensive and more wrlIrng to

le Irra |ateéi roroducts Rese rch ers em
need fo

a Ize the r megl hone carefu
monr(sore e ucatron rgJa esggcra
aimed at women. A Peab su

ve re orted that 42 Rercento the me
Joercent of the women, would
|rr drate roducts. Women were more un
cided abg uyrnP even when the|¥ were told
that the food would cost no more than regular
food and stay fresh longer.
A |\Prrvate research firm, commrssroned bg
ational Marine Frsherres Service, foun
that consumers can ho drvr ed Into re ectors
£5 ercent to 10 rt)ercegt a(?ce tors I-
ent to 30 percent) deds 55
centto 60 percentg The percentages represent
?nshumers acoeptance, Rased ogadescn tion
technique and how tacliation affects

foods When the pollsters descrrbed the bene-

|tso uradratro] to anot er groHp wit nit
elving Into the_ technology, the acceptor
score Shot up to 72 gercent and the re][ector
%;sta ed ot (f ercent. Sell the Eroduc the
sur ey oncluded, not the proces
rrvat stud for the DeEartment of
Energ? the Natronal Pork Producers
Council suggests that education can convert
some peop hut maz Increase the doubts of
others. The survey asked opinions about food

er-

irradiation and classified respondents as those
with “"major,” "minor," or "no" concerns
and undecideds, Then researchers explained
the attributes of food irradiation and reexam-
medt e rou s' attitudes.
t or coltcern r(:jjass9 ercent said
therr ears were alleviate 3per ent ecame
undecided, and 25 percent said they
minor concems.- the rest retained therr ma]or
concern. Of those who at first had expressed
mrnor concerns, 20 percent said they had no
roblems 3Perc3nt were undecided, and 24
ercent deve oped major concerns,
Amang the undecrdeds 13 percent ex-
ﬁressed no concern. 38 percent developed
ajor concerns, and 22 percent had minor
concerns Of those who had said they had no
concern, nearly 40 percent velo dmaor
0r MInor concerns. Researc ers ecua
that the interviews. were less convrn(f oP% than
a consumcr-education program wou
Several studlies sug est that companies mar-
ket the benefits of Ifradiated foods as an alter-
native to foods treated wrth chemrcals—an
opinior shared by man?]/ fqod executives. T e
ational Marine Fisheries Servrc rH
OWever, warns a(hramst making a sell
com ansonr gg/ that chemrcals are bad,
Consumers' statéd re erence ftr |rrad|ated
foods over chemrca 3/ treated products, the
stuay says, reflects n anti-chémical rather
than olro radiation stand.
ur eys found other strong selhn% porntsr
Oasenceo radiation In oods the Tact that
Iraciated foods have been ted to patients
with immunological disorders, and the appeal
to ease world hunger. Some radiation support-
ers consr er the hunger Issue to be weak.
ot of world hunrrrer enefits are overstated."
says Richard Greenberg, a food scientist.
'Solving world hunger i more ofadrstrrbu
tion question than a su py questron
need TOﬁdS trucks, an a_distribution ws
tem." The surveys did not mention whet er
well-fed Americans who suBBort irradiation
to heIp world hunger would nuy the products
themselves.
—R.5.

[ulv/Anmm 1981t



luly/Amutt 1986

et it in the store," says Welt, who is fong of
uopn a New Zealandentomologist 1o reflect
IS lack of fondness for bureaucracy; "The one
rnslect] tthat radiation will not destroy is the polit-
Ical mite

Welt concedes that he has become alightning
rod toro onentso lation: other oo Irradia-
tors ta e a ower ro e. He'has also become a
%m ol of the problems that cntrcs warn aboult.

elt's com anp ISon the] Rcrt nd toxic-
dump ist. Radiation Technology has been cited
several times and fined once,“and has had Its
peratrons suspended tvvrce bg the Nuc ear eg

atonrr ommission for licenSe and safefy vrp
t|ons he NRC recently closed one of"Welt's
plants for 10 %/s

Other irradiators have also had brushes with

C. The food |rrad|at|on opponents, who
navehm erep rd at t enuclear -safety.issue,
ave not been loath to pyblicize those In ii.ents.
g ar%ue that more food Irradiation means
mor t (fportrn ang handling of nuclear -**";s
rials—and more ‘accidents.

The gpponents have J)umped on legislation,
proposed In"the last two sessions of Congress,
ha encoura%es the Government to leasé nu-
clear waste Tor _use as a food-Irradiation source.
The bills were introduced by Representative Sid
Morrison and Senator Slade Gorton, both of
Washrngton the wase |n ﬂeestron IS Cesium-

the Hanford Nuclear Reservation In
chh land, Washington, |s oneo the Iarpest pro-
dlucers of that b}(pr%duct The hills still Tanguish
In their respective ouses
The D e artment of Energy has, encouraged
the use% cesr m-137 or food'irradiation as art
of its oducts-utilization program
rr;ress aIIoc?ted S5 million In the 19 3 fiscal ear
or severa Energ Department food-irradiation

[ éects Ur] ortunately, it has not Xet found

ace to byild its Ces| mAgncutur ommo

ties Irradiator. At first, the DOE roposed 1o
build it in Miami apan Agrrcuture eparfment
facrlrty, but Agrrcu ture said the unit would not
meet Its needS and o [J}ectrves Then the DOE
made an agreement with the National Food Pro-
0BSSOrS, Assocratron to]house the un|t rn the asso-
clation's new research center in Dublin, Califor-
nia, The association bapked out, sayin 'that the
prr%rect would take too ong and be'to costly.

E also has been” devel oevnp a Trans-

portable Commodrtres Irradrator puts a
cesium unit on aflatbe truck. The ul I, whrch
pt e in 1983 but has not ({)&et been comg leted.
would travel to ports and packing houses f rirra-
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diation research Longtime critics arg joined hy
53 e Irradiation sup orters in hooting at this
Idea. * It's a boond orqgne ' says Martin eIt“ It's
one of the stu |des mgs ever heard of," says

hﬁr Gidwani of Kjdder eabpd

The Mornson and (orton bills create another
controversy. by removrng radiation from the
FDA's classification as a food addtive. Under an
amendment passed in 1958, the FDA must
approve the s fety ot asubstance before It can be
marketed. Critics say the bills would make irra-
diated foods subject'to fewer controls and tests.
The brIIs a[s0 preem t states from imposing
tou her food- Iﬁbelrn ules than are reﬂurred b}/
Federal aw The food In érgtywantst e defin
tion switched from "additive" to "progess”
because It says, radratron 1S @ [rocess nodrffer-
ent from cannrn% or reezlrlgr ponents retort
that the FDA requires the ladeling of certain pro-
cesses, such as asteurization, bcause the con-
? er canﬁo te\ what has Eeen done fo. the

Another bill would revoke the requlations

for pork, frurts, and vegetables nd would re-
quire an independent test on the human healt
effects before any foods could be irradiated.

hen the food mdustr has entered

the rpo litical fray, resu Its have
|sconce ng ?

o tone down th ae on Irra-

Al

“If vre leave

it to the.large
attempt coampanrg? it

gnad% é?éjr%‘rgﬁsr%gd adt ny Forgever?

mobiliZed o
mdustry had somethrn?
change In classification
0ess™ enabled

Pushing, the
Tom addrtrve o™ Rro
the critics to gla yp , their
demands for more tests. The attempted chan%
seems most mcongruous Now, SINCe vrr%ually 0
company takes advantage of existing food-irra-

dratrog np 0srttrunl Qi es Its risk by not steppin
[ its i [
to the retjron He ISSUe. Butt/trncreas%Fs) |t%

risk ry eing swept up In matters It cannot con-
troIto limit, since 1t 15 not leading the food-irra-
diation drive.
Food-company executives—who must grind
dhet” teeth whhenev%rnthe NR|C cntrcrz&s an |rr%-
lator, or when nuclear problem _ gets
dragge d Into the fo pd %Iebate—mu t make intri-
cate calculations of cost, profit, and consumer
acceptance Jornrn acoaIrtron can bnn tem
y.S0 ar gomip nies st decide whe ert}o
|rm identified wr |rra ratron throu
t eir pro ucts or Step away from It. Th eteen
er won't dance with the girl unless he asks.
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PUBLIC OPINION MESSAGE
DEAR: SENATOR ABOOO

NAME: DIANN ALDRICH
TITLE:

"DDRESS: 1466 HANS WAY
CITESRSSHMHKS'.B i ZIP: 99709
PHON

BILL NO:

SL
MEURUE* I"AojING IRRADIATED FOOD OFF ON THE PUBLIC IS A BIG MISTAKE.

RUSSIAN ROULETTE IS NOT A GAME TO BE PLAYED WITH OUR HEALTH. | URGE
YOU TO SUPPORT SB 355. ALSO SENO A MESSAGE TO WASHINGTON, SUPPORT
SJR 33. EOM/MJOIC

POMIO*. 07145624

DATE: 02/23/00

TIME! 14:5]:24
LIONAME: FAIRBANKS LIO
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CATO COLLINS FANNING
HERRMANN SPRINGER BINKLEY
ZAWACKI ADAMS COGHILL
BOYER BROWN DUNCAN
DAVIS FRANK ELIASON
GOLL LARSON FAHRENKAMP
POURCHOT RIEGER FAIKS
SWACKHAMMER WALLIS HENSLEY
DONLEY ELLIS FISCHER
GRUENBERG HANLEY HALFORD
HUDSON KOPONEN JONES
PHILLIPS BARNES JOSEPHSON
COTTEN NAVARRE KELLY

SUND TAYLOR RODEY
ULMER BOUCHER STURGULEWSKI
DAVIDSON FURNACE SZYMANSKI
MENARD HOFFMAN UEHLING
PEARCE SHULTZ ZHAROFF
GRUSSENDORF MARTIN
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