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Irradiation In tha Production,
Processing, and Handling of food

agency: Food tnd Drug Adminietration.
acnoec Final rule.

summary: The Food and Drug
Administration (FDA) is amending iU
regulations to permit additional uses of
tunlzm% radiation for.the treatment of
food. These regulations: (1) Permit
manufacturers to use irradiation at
doses not to exceed 1 kiloCray (kGy) to
inhibit the growth and maturation of
fresh foods and to disinfect food of
arthropod pests. (2) permit
manufacturers to use irradiation at
doses not to exceed 30 kGy lo disinfe-t
dr% or dehydrated aromatic vegetable
substance” 'such as spices and herbs) of
microorga: sms. (3Lrequne that foods
that are'irr. iiated be labelrd to show
this fact br-'n at the wholesale and at
the retail It -el. and E4)_ require that
unanufactur rs maintain process records
of irradiatii n for a specified period and
nakc such records available for rDA
inspection. These regulations are
promulgated on the agency's initiative
ar.d are necessary to permit the safe use
of ionizing radiation. This document
responds to comments on the February
14.1984. proposed ruie (48 FR 5714).

oatvs; Effective April 18,1988:
objections by May 1B, 1988.

aooaksc Written objections and
request for a hearmﬁ to the Dockets
Management Branc (,HFA-3GS), Food
and Drug Administration. Rm. 4-82, 5800
Fishers Lane. Rockville. MD 20857.

FOR FURTHER INFOITUUMON CONTACT:
Clyde A. Takeguchl. Center for Food
Safety and Applied Nutrition (HFF-330),
Food and Drug Administration. 200 C S
g;lgd. Washington. DC 20204,202-472-
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L Introduction

Under section 400 (b) and (d) of tha
Federal Food. Drug, an- "osmetic Act
Ethe act), ti.e Secretary may approve a
ood additive petition’from an intaraatad
Person or may propose the issuance of a
ood additive regulation upon the
Secretary's own initiative (21 U.S.C. 345
(b) and’(d)). It is lass common for FDA.
acting as the Secretary's delegate, to.
propose and then establish a regulation
itself, than to respond to a sFonspr's
Eetltlon. In the case of food Irradiation.

DA had. before 1981. approved several
food additive petitions for ihe use of
various sources of radiation on certain
foods and food-packaging materials (21
CFR Part 179). Subsequent to these
approvals, an FDA committee evaluated
testing criteria that would be necessary
to support the safety of food irradiation
for various u.re*,

In the Federal Reglstar of March 27,
1981 (48 FR 189922. DA published an
advance notice of proposed rulemaking
that announced the availability of the
Bureau of Foods' (now the Center for
Food,Safetz and Applied Nutrition
Ixrediated Food Committee (BFIFC
Report (Ref. 1), which outlined a course
ofaction for csauring the safety of
irradiated foods, an re(iueste
comments on the overall approach.

fa the Federal Ra%lstar of February T4
1964 (40 FR 5714). FDA published a "
proposed rule that would; (1) Establish
eneral provisions for food irradiation.
?2) permit tha use of food irradiation at
dotes not exceeding 1 kiloGray (kGy)
&100 kilorads; 100 krad)1for inhibiting
ha growth and maturation of fruits and
ve?etables end for insect dlsinfestetinn
offood. (3) allow irradiation to be used
for microbial disinfection of certain
dried spices and dried ve?etable
seasonings at a dote not fo exceed 30
kGy (3 Mrad). (4) eliminate the current
irradiated food labeling requirements for
retsi] labeling, and (5) replace tha
current sectlona (21 CFR 179.22 and
179.24) dealing with_the irradiation of '
food with new | } 179.25 and 179.28 (21
CFR 179-25 and 179.28). The proposal

1Tie Sytlicu Intermatioele @) call far
upn**<n] tre thxjunl at ebtorbed radiiBoo doe* i
s Cray (Joulee/kllogna. ebbrwiaied CT). Aa
older unit cocnmonfy used s ths rad. Ths equivalent
vtlus larads (100 rad » tCy) will beseeto-.d s
paraafbct whee referring o tismoral dl
thsorbsd radiation. Tbs prefixes Ulo (V) sad mega
(MI represant = thousandfold sod s millloafold.
respectively. Thus, killond mtsns s iScmmnd rads
and s meyered Bssns mmillion racs.

A -0

responded to comments on the advance
notice of proposed rulemaking.

Apart from (hat ongoing rulemaking.
FDA has approved a number of food
additiva petitions to provide for the safe
use of gimma radiation at dotes up to 10
kGy (1 Mrad) to contro| Insect
Infestation and microbial contamination
In dried herb*, spices, and vegetahle
reasonings (48 FR 30813. July 5. 1963: 48
FR 48022. October 11.1963: 49 FR 24968.
jv'nt 18.1964: 50 FR 15415, April 18. 1965)
and in dry enzyme preparations (50 FR
2419a June la 1985EF A also issued a
final rule on July 22.1985 $50 FR 29858)
which amended 2L CFR 1 9.22Jb) in
response to e petition to Prow e for the
safe usa of gemma ndiatlon at doses up
to 1 kGy (100 krad) lo control
TrichingHa spiralis in pork.

~ The act requires that a food additive,
mcIudmgi a source of radiation used to
process food, be shown to be safe under
tho proposed condition* of use before
use of the food additive can be
approved That is, the agencr must be
assured with reasonable certainty that
no harm will result from irradiation of
food A sourco of radiationla
SPECIfI0a||¥ defined is a food additive in
section 20 (eg of the act (21 U.S.C.
3215@2). The Senete report on the Food
Additives Amendment of 1958 made
clear that ”[sdqurce_s of radiation
(Including radioactive ieotopes, particle
accelerators and X-ray machines)
Intended fcr use in processmg.fpod are
itduded in the term ‘food additive" as
refined in this legislation." S. RepL 2422.
85th Cong, 2d Set*. 83 (1958).

Section 408 of the ad lists the criteria
which must be considered by the agency
before a food additiva regulation is
Usued. Tha statute doe* not prescribe
what safety tests should be performed
bat leaves that determination to the
discretion of scientists. The definition of
safety, aa drawn from tha legislative
history of tha Food Additives
Amendment of 1958, has been codified
In 21 CFR 17a3(i) as follows:

@ “safe' or "safety’” Mans that than kha
reasouabla certainty In thaminds dl
competent scientists that t_j substance no<
harmful under the Intended condition 0| ties.
ItlaLmpoaeibU In tha present stats of
_dantifle knowledge to establishwith
complete certainty the absolute hanoletanees
of the oea of any eubalanct. Safety may b«
determined by adenttfle procedures or by
general recognition of safety. Indetermining
safety, the following (actors sell be
considered:

(@ The probable consumption of the
subelaaca end of any eubetenca formed thor
on food because of Hsuse.

(@ The cumulative effect of the substance
in the diet taking Into account any
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chemical ly or pharmacological ly related
substance or lubatar.sra in euch diet

@ Safety factors which, IN the opinion of
experts qualified by scientific triinini end
experience to evaluate the eefety of food end
food ingredients, ere gererally recognised ee
appropriate.

In passm% the Food Additives
Amendment of 1958, Congress
recogn_lzed that it i impossible to
establish with comp'j\t certainty the
absolute harmiessnesa ot any chemical
substance. The concept of eéfety used in
the amendment involves reducing
uncertainty about the safety of an
additive to the point where the agency
can reasonably conclude that no harm
will result frtm its proposed use.

This objective can be achieved in e
variety of ways. To determine whether
consumption of a substance la safe, the
a enc.?/ considers the Imount and
identity of the "ibitance ingested in
light of what la already known "egarding
its toxicity. Ordinarily, animel feedmdg
testa are esientiai for assessing toxidty
of mesubstance. Not ail situationj require
the same amount or type of testing,
however, tc determine whether use of
an additive is safe. The degree of effort
expended in reducmg.uncertamt?/ about
the safely of an additive must relate in
some wny to the likelihood that ose of
the additive poses a potential health riak
to the public. Testing that ta unlikely to
provide information that would reduce
uncertainty regarding safety should not
be required. To do otherwise would
waste scarce scientific resources that
could be used for more productive
purpose*.

IL rinmmenti

The agency received over 5,000
comment* on the propottal Many of tha
comments simply stated}opm_lons for or
against permlt,mq food Irradiation or
requiring special labeling but identified
no substantive issues to which the
agency can respond. For example, some
comments expressed concern that food
might become radioactive, but nona
provided factual supJ)ort. Other
comments acknowle .ﬂed that
irradiation of food will not make the
food radioactive. Tha agency bellevea
that the proposal adegnately addressed
the issue of induced radioactivity in
food (see 49 FR at 5710]. Because no
evidence has been submitted to
contradict FDA's finding that tha
Irradiation of food does not cause ihe
food to become radioactive, no further
discussion of this issue is necessvy.

Many of the commen.. "re
concerned about the formation end the
safetkl of radiolytic products, end. the
effect of irradiation on nutrients in food.
A majority of those comments stated

that more studies were needed because
the Iont};-term affects of these radiolytic
products have not been ascertained with
enou?h certainty to ]UStIf?/_the S
conclusion that the use of irradiation Ii
safe. The substantive comments snd
ED|A'5 response lo tach are discusse .
elow.

A. Safety

Before respondm(t; to the substantive
comment! relating fo safety, the a[c]ency
believes It would b« useful tn explain .
again its safety assessment of food
irradiation end its conclusions
concerning tha safety of foods irradiated
in compliance with this regulation. A
summary of FDA's position on safety is
set forth below.

in the proposed rule, the agency
stated "* * * that the safety of focd
irradiation below lkC¥ E)lo krad) has
been established * * * because: (1)
Irradiation will not make the food
radioactive, and thus cannot expose the
consumer to radiation: (ZJ.the chemical
differences between irradiated foods
processed at these doses and
nonirradiatr Lfoods are loo small to
affect the safety of the foods; (3) food
irradiated at doses up to 1 kCy (100
krad] will hav- ihe same nutritional
value aa similar foods that have not
been irradiated: and (4) the balance
between microbial spoilage frganisms
and pathogenic organisms ia not
adverseIL/ affected by radietion doses
below 1 kGy (100 krad)" (49 FR 5718).

The agency has followed the same
general procedures in the development
of regulations for the use of sources of
radiation aa art followed in the
development of regulations for other
food additives. Under the act. 'ne
agency's prim ari/] responsibility s to
determine thet the additiva h " ife under
the progosed conditions of use. Since
the 1960's when the first petition for the
treatment of food with radiation sources
was submitted, the agency has been
confronted with the question of what
test gr,ocedures ore appropriate to
establish reasonable certainty of no
harm for me of radiation sources in the
treatment of food. In the absence of
adequate data on the chemical changes
in food treated with radiation and

information on tha nutritional r  lity of
such food. FDA concluded

petitioners should su>

animal feeding stu." ~rate
the “wholesomeni e irradiated

food. In those install , .ere
petitioners have provided ade(iuate
chemical and nutritional data to the
agency. FDA has not required
Petlt_loners to submit long-term snimal
feeding studies. For example, FDA has
issued regulations authorizing the use of
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x-rsyi fot «... .Jor of food,
microwaves lor best ng food, snd
ultraviolet radietion hr treating food
based on chemical analéses (set 21 CFR
179.21.179JC. and 179.3#, respectively).

In 1979, FDA established its Bureau of
Foods Irradiated Food Commutes
(BFIFC) to review the emstmg agency
?ollcy concerning the Irradiafion of
00ds. BFIFC| main task was lo make
recommendations retarding the
establishment of thoae toxicologic
testing requirements appropriate for
siseising the safety ot irradiated foods.
BFIFCi recommendation focused on
m_akmﬁ the degree ot testing compatible
with the potential riak is indicated by
the level ot anticipated human exposure.
BFIFC recognized thet safety
assessment! of irradiated food ibould
be based on: (1) Projected levels of
human exposure to the food: |2)
estimates of the Identify, amount, and
potential toxicity of new chemical
constituents generated in the food bF (he
irradiation procesr, and (3) st*le-of-the
art sensi.’ e toxicological testa BFIFC
completed ,ts review and submitted its
final report In July 1960 (Ref. 1).

BFIFC recognized that no single
approach provided sufficient dau (0
estimate tha "sarcentage of food
consumption Jut might consist of
Irradiated food. Hence, in Pro;ectmg
human exposure to irradiated food.
BFIFC used estimates of total food
consumption, dietary items proposed for
irradiation, and tha percent of eich
dietary item which may be irradiated.
Using a rough estimate baaed on these
factors, BFIFC suggested that as much
as 40 percent of the total diet couid be
irradiated, but anticipated that actual
human exposure would not exceed 10
percent of tha diet

Further, ths committee considered
those chemical constituents generated
by irradiation, also known as radiolytic
products. BFIFC assumed that some
radiolytic products may be unique to
irradiated foods, and created the term
"unique radiolytic p.-oducts*' (URP's) to
mean substances not known fo be
Bresent in nonirradiated food. However.

FIFC recognized that scientists do not
know the extent to which these
substances, althouPh characterized as
URP's, may actually be presentas
common constituents of the human diet.

_BFIFC reviewed the available
literature dealing with radiation
chemistry, the identification and .
quantification of substances produced in
foods as a result of irradiation, and
found that the amount of radiolytic
products gzenerated Is prlmanl?/
dependent upon the amount of energy
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absorbed by the food. Bescd on data
ihowinghow much chemical chenge la
likely to be caused bV a given amount of
radiation energy, BFIFC concluded that
irradiation of food at 1 kGy (100 krad)
would (T]enerata approximately 30 parta
er million (pﬁm) of radiolytic products.
xperimenti have shown that very few
of these radiolytic producta art unlqua
to irradiated foods: approximately 90
percent of the radiolytic products
identified by BFIFC are known to be
natural components of food (Ref. 1).
BFIFC found the remaining 10 percent of
the radiolytic producta to be chemically
similar to’known natural food
components. Because of this chemical
similarity, those radiolytic products era
likely to’be toxicoiogically similar also.
Because natural components of food are
not well characterized at the parts per
million level some radiolytic producta
assumed by BFIFC to be unique may
actually be natural components of foods.
However, even if 10 percent of the
radiolytic products ere unique, their
cumulative concentration in food
irradiated at 1 kCy (100 krad) would be
only 3 per million, one-tenth the
concentration of 30 parts per million for
aU radiolytic products. Moreover, the
concentration of any single URP will
Probably. be less than 1 part per million
or food’irradiated it LkGy ?100 krad).
Because different portions ot a food
being irradiated will receive different
doses, the average radiation dose
absorbed by the food will necessarily be
less than the maximum permitted dose.
Therefore, the concentration of URP's
generated in food from irradiation
should be even lower than the u Eer
bound estimate calculated by BFIFC.
BFIFC concluded that because of the
extremely low potential concentration of
individual URPs In fooda irradiated at
doses below 1 kGy (100 krad), and
because any URP's are likely tn be
toxicoiogically similar to other food
components, it would be virtually
impossible to detect potential
toxicological Rropertles of these
substances. The current state-of-the-art
toxicity tests are not senaitivo enough to
detect the potential toxIdty of URP'S at
these low levels unless tha URP’s are far
more potent than experience in the
radiation chemistry of foods and In
toxicology would suggest. _
Because the potential concentration of
URP's in irradiated food Is low, BFIFC
concluded that food Irradiated at doses
not exceeding LkCy ‘10 krad) la
wholesome and safe for human
consumption, even where the food that
is irrsdiated may cor'.iitute a
substantial Portlon of the diet
Consequently the committee

recommended that foods irradiated at
dose’ below 1kCy (100 krad) b«
considered safe for human consumption
without tha requirement of toxicological
testing. BFIFC based this .
recommendation on radiation chemistry
and on the anticipated low levela of
human exposure to any URP's generated
In inadiated fooda.
Tha committee further concluded that
a food (a.g, nutmeg) that compriaes only
a small fraction of tha human diet (l.e.,
no more than 0.01 percent of the dlet%
and thatis inadiatad at doses up to 50
kGy (5 Mrad) wculd necessarily
contribute far fever radiolytic Producta
to the daily dlet—apprommatey 20
times less— than a food rep,resentm(is
significant fraction of the diet Be. .10
ercent) Inadiated at 1 kGy (100 rad%.
onsequently. BFIFC recommended that
fooda comprising no more than 0JJ1
percent of the daily diet and inadiated
at SO,kCyJS Mrad) or lesa also b«
considered safe for human consumption
without toxicological testing. BFIFC
based this recommendation on radiation
chemistry and the anticipated low levels
of human exposure to any URP's
generated Inirradiated fooda.
The agency agreed with the scientific
rationale and conclusion reached by
BFIFC that an adequate margin of safety
could be demonafrated for inadiated
foods without the requirement of
toxicological testing and ad., led Its
recommendations concerning the safety
of fooda irradiated at the proposed
dosage levels (March 27,1981; 48 FR
18992).

Subsequently{_, In 1981, FDA's Bureau
of Foods established the Inadiated
Fooda Task Croup to review all
available toxicological data concerning
foods treated by irradiation. The major
objectives of this Task Group wen to
compile and summarize tha toxicology
data pertaining to irradiated foods,
identify an;f/,co.nslltcndea with respect
to adverse tindings, look for patterns or
trends in response between studies, and
to summarize the experimental results at
the end of the review (Refs. 2 and 3).
The data review proceeded in three
phases. In phsse L all relevant
to:dcology studies were identified from
FDA files aod from the open literature.
In Phase E 441 of these studies were
obtained In hard copy and summarized.
These summaries categorized studies as:
gl) “Accepted.” If on initial examination
he study agpeared to be reasonably
complete; (2) "accepted with
reservation” if the testing, on initial
lummary review, appeared acceptable
but had some lerious deficiencies
mterfermg with Interpretation of the
data; or [3] “rejected." if there were
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Inadequacies of thi sxpsrimenUl design
or data collection, or | dletarr problems
existed In the study that would Rﬂrevent
a valid evaluation.’In phase IE
studies that aithar raised questions
concerning tha possibility ot sdvtrea
affects or that appeared to sup%)ort a
conclusion that the Irradiated food
studied is safe were examined In dsLsll
and reported (Ret4).

Based on its examination of ill the
data, the Taak Group concluded that
studies with Irradiated foods do not
show adverse toxicological effects.
However, the Taak Group further
concluded that traditional toxmologlcal
testing of food Irradiated et doses Delow
1 kGy (100 krad) cannot be expected to
provide meaningful answers to toxicity
questions regarding such Irradiated
foods. The Taak Group bated this
conclusion on several major reasons: (1)
Nutritional Imbalances created in tha
test animal fed high levela of Irradiated
ornonimdlattd foods would tend to
mask any potential toxicological
manifestations: (2) the low .
concentration of any potentially toxic
radiolytic producta In the Irradiated
foods would prevent significant
exaggeration of tha amount of radiolytic
?ro' ucts in a test diet and (3) such
toxicological testing is currently too
insensitive to motaun toxldty because
the concentrations of URP's potentially
present In tha irradiated foods tested are
simply too low. Bajed on its review of
all studies, including those which tested
food irradiated at dosea more than an
order of mag}mtude higher than 1 kGy
Eloo krad), the Taak Groug agreed with

FIFCs conclusion that than waa an
adaguata margin of safety for foods
Irradiated below 1 kGy (100 lend).
Hence, the Taak Group also agreed thet
toxmofogVeats 00 fooda irradiated at 1
kGy (100 krad) or below are not needed
to supPort a conclusion that such foods
are safe. o .

Based on tho findings, rationale, and
conclusions of BFIFC and the Task
Group, FDA concludes that food
irradiated at dcses not exceeding 1 kCy
(100 kradz_la saiu for human
consumption. Tha agency further
concludes that use of this level of
irradjation should b* exempt from_
requirements for tOX|c0Iog1|caI testin
because such testing would not be able
to meaeura any toxicological properties
of radiolytic products present In
Irradiated foods. Is addition, tha agency
concludes that Irradiation of dry of
dehydrated aromitic vegetable
substances is safs for human
consumﬁtlon at higher doses. The
a?ency as determined that Irradiation
af dosea no higher than X kCy (3 Mrad)



riders! Rsglster | Vol. 51. No. 73 / Friday. April 18, 1968 / Rules and Regulations

*iU b<idequa'e to accomplish Iha
intended microbial disinfection of dry or
dehydrated vegetable aubattncti. Tha
age,ncx{ emphasizes that although
toxicological data ma)(1 sometimes be
helpful In evaluating ha cafety of
irradiated fooda, aueh data ar« not
smentn‘lcaIIY oeceaaary for determinin
tha ea/aty of radiation for the tuvi an
doaea ancompaaaed b” thia regulation.

In addition to atudiea available in the

ubliahed literature, Iha U.S.

epartment ofAﬂrlcuIture (USDA) baa
mada available th ough the National
Technical Information Service (49 FR
40023; October 17,1964) final reporta of
certain contracted animal tOXICOlOEIOa|
atudiea of radiation-sterilized chicken
end reporta on chemical change* in food
cauaed by irradiation. Tha agency baa
reviewed atudiea involving mice and
doga fed radlition-iterillzed chicken
meat and concludes that these atudiea
do not short any treatment-related
effect* (Refa. 5 and 0). These studies are
discussed In further detail in the .
responses to those comments which
reference the USDA atudiea.

1. Radiolytic Producta

1. Many commenti expreoed the
opinion thet’the radiolytic products
Produced during irradiation would made
he food harmful. Some comment* stated
that the radlolﬁ/tlc.product* are free
radicals and that ingestion of these free
radicals would be harmful, Other
comments stated that the free radicals
m%y later form toxic substances.

he agency disagrees that free
radicals or toxic subatancss will be
Produced in food at unsafe level* under
he conditions Prescrlbed by thia rule.
The Lrsue is not whether free radicals,
hypothetically, can later form toxic_
substances, but whether the formation
ofa toxic substance is sufflmently
probable to raise questions about the
safety of the irradiated food. Although
the generation and subsequent reacfion
of free radicals comprise the major route
by which radiolytic Products are formed,
such reactions are alec common during
conventional food processmg_and
storage operations, Aa was discussed
above, substances that are chemically
similar to radiolytic producta are often
formed or are present in fooda that are
not irradiated.

The important Issue the agency must
consider with regard to radiolytic
products 1* tha probability that a toxic
radiolytic end product may be formed
and whether such a product would be
present in sufficient amounts to make
the food unsafe. The agency has no
evidence to cause It tochtnge Its
Bosmon that the chemical differences

etween foods irradiated at ths doses

sllowsd by this rtgulstion sod
nonirrsdiated foods art too small to
cause concern about ths safety of the
irradiated foods.

2. Soma comments expressed ths
opinion that Inadiated foods are unsafe
because ingestion of Inadiated foods
may result directly in toxic free radical
and peroxide formation within the body.
~ The agency disagrees. AIthpugih
insdiation produces free radicals as
reactive Intermediates in the food itself,
the high water content of all fresh food,
provides a medium for their rapid
degradation after irradiation. Thua, they
a:7 not likely to persiat or be present af
allin food by the time that food niches
the consumer. However, irradiated dry
spices and seasoning* are examples of
foods in which free radicals are known
to persist for long periods of time.
Nonetheless, the manner in which these
foods an used— as mtt;redlents In other
foods thet contain wster—provide* a
means for rapid dissipation of the free
radicals, thereby precluding their
ingestion. ,

hile peroxides are sometimes

formed In Irradiated foods, they are also
formed in foods that are not irradiated.
The agency haa no evidence to suggest
that irradiated foods would be
metabolized differently from
nonimdiated foods and thus form
unique or toxic free radicals or
Peromdes within the body. Therefore,
he agency believe* that concerns about
the safety of Inadiated foods aa
expressed in these comments are
unfounded. .

3.0ne comment stated that,*{aény_
preservedon of foodstuffs by irradiation
atany dote may be unwise," and that
?aseous,ox?/gen from air gives rise to
ree radicals; peroxides, and
hydroperoxides. Tha comment also
sfated that Increased concentration of
hydrogen peroxide ordinarily results
from [rradiation. The commeént notad
that * (Qh* addition of hydrogen,
Berom e tofood as a preservative has
een prohibited in a number of
countries, notably Japan, as a
contrlbutorto,caronogleaesla." N

The formation of délectable quantities
of hydrogen peroxdda, organic =
peroxides, and hydroperoxides durm?
Irradiation of foods in tha presence o
oxygen is weQ documented, and food
processors normally try to minimize
contact of their products with air during
processing and packaging. Peroxides
result from free radical chemistry, sa
discussed earlier, between ox!gen and
the primary radiolytic products from the
carbohydrates, fata and oils, and water
present in food. The potential biological
consegue_nce* of the thermal
degradation of the intermediate
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peroxides and their reaction* with the A
multitude of food component* have hee™”
idUrtsitd by a number of researchers
(Refs. 7.6. end 9). .

FDA considered the potential =
cartinojenidty of hydrogen peroxide in
its final rule permitting the us* of
hydrogen peroxide as an indirect food
additive for sterlllzm(?fpol?/ethylene food
contact surfaces used for food packaging
L4f| FR 2341; January 9,1981). The agency

ad specifically addressed a Japanese
report of a bfo’imy ofhydrogen
peroxide pert: nned with C57B mice in
which the authors had indicated that he
chemical may have caused duodenal
cancer. Upon review and after
consultation with the author* of the
study, the agency stated that the
evidenca was insufficient to conclude
that hydro%el? peroxide is a carcinogen
(40 FR'2341; January 9.1061).

In that document the agency eiso
considered the iseue of human exposure
to hydrogen peroxide in food and
conCluded that milk packaged in
materiali sterilized by hydrogen
peroxide would contain hydrogen
peroxide at a level no greater than 100
parti per billion at the time of
ﬁackagmg. Maoreover, after 24 houn. the

ydrogen peroxide concentration would A
fall to"about 1 part per billion. i.e, moreA h
thrn 99.9 percent of the hydrogen
Pergmde will no longer be present in the
ood.

Similar considerations leads tha
agency to conclude thatany hydrogen
Pemmda produced during irradiation of
ruits and vegetables or meata In
compliance with thia final rule would be
rapidly degraded to negligible levels by
natural enzymes and natural
antioxidants in the food. Furthermore,
any residual hydrogen peroxide, if
present, would be considerably less
than that encountered ordinarily in
fooda and anvironrwintal source*.

Organic hydropw oxidea, formed by
reaction of radicals reaulting from
reaction of oxygen with primary
ndiolyala products, are both thermally
and chemically unstable and decompase
to various aldehydes, ketones, alcohals,
and hydrocarbons which constitute the
primary radiolytic end ?roducts also
Identified aa components of both
unprocessed and conve,ntmnallg
processed food*. The yields of these
lubalance* formed under the condition*
of this regulation are sufficiently low as
to raisa no concerns regarding Safety.

Finally, mlcrobl,olog?lcal studies that
have reported toxic effects of irradiated
aqueous sugar solutions In which
peroxides anddp_eroxo radicals are
generated are discussed In paragraphs

1 and 22 of this preamble. The agency



13:80

has concluded that these studies an
inappropnete models for assessing ths
safetg/ of irradiated food*.

4, Some comment* fitted that no
radiolytic product* are unique *nd noted
that the US. Amy Natick Laborelory
found no unique products In Inadiated
meat*. These comment* indicated that
the term "unique™ it misleading and
should not be used.

The BFIFC report used th™erm
unique radiolytic products (URP’SR to
describe substances produced in food
during irradiation which have not been
shown to be present in nonirradiated
food. The BFIfC report recogniud.
however, that substances characterized
as URP's may be nonnal minor
constituents in the | -man diet that have
simply not been del ted through
routine analysis of nonirradiatud food.

As stated In the proposal, the agency
agrees that some radIcl/tic products
a isumed to be unique may well be
m turai or common components
undetected in nonirradiated food.
However, itis impossible to
demonstrate with absolute certainty that
that will always be the case for all
radiolytic products. Therefore, the
agency cannot be certain that all
radiolytic products ire normal
components of the human diet. To be
prudent, the agency has assumed, for
purposes of safety ‘assessment, that
some minor rad|o|¥tlc products present
may not be normal components of the
human diet. and. thus, may be unique to
tiie process. Based upon such
conservative assumptions, the a([]enc_y
concludes that the amount of potential
URP's would be so low as not to pose a
safetg problem.

5. 0ne comment asked, "what
happens to pesticide residues on
?ro uce when they undergo irradiation
reatment? What are the health risks to
humans?" o

A pesticide chemical like any other
chemical component of food, will
possess a certain level of sensitivity to
lonizing radiation. The degree of
sensitivity of a pesticide memical to the
primary ionizing energy and to chemical
reaction with primary radiolytic
Products from other Constituents of a
0od matrix will depend on the
molecular structure of the pestldde. As
\;j the case with other chemical
components of a food, ths total k{leld of
radiolytic products from irradiation of
any given Pestlmde will be a function of
the amount of pesticide present, as well
as_its sensitivity to radiation.

The BFIFC estimated that the sum of
all radiolytic products produced by
irradiation at 1 kGy (100 krade_would be
no more than 30 parts per million In
food. This means the cumulative

concentration of ill radiolytic producta
from a pesticide residue would
comepond to ¢ concentration of lass
than 30.000 timee smaller then the
concentration of the pestidde residua
Itself. Because such low Isvel* of
pealldda residues an eercted in food,
the agencr believes that the total
amount of radiolytic products from a
pestldde chemical that may be
consumed from foods Irradiated In
compliance with this regulation aldoees
below 1 kGy (100 krad) will be virtually
nil Therefore, the agene* condudee that
the potential toxldty of each radiolytic
proguct from a pestidd* chemical
residue on foods that are irradiated
would be negligible and that euch
pestidd* residues do not pose a hazard
to health.

2. Spices

ft. One comment stated that foods
such as spices comprise more than 0.01
percent of the d uly diet and that the
Bro 0sed rule wee Inconsistent with
BFIFC* recommendation that
irradiation offoods constituting less that
0.01 percent of the diet be considered
safe up to 50 kGy (ftMrad). =

The agency agrees thet spices, in
total, may constitute more than 0.01
percent of the dallg/ diet The agency has
estimated a probable Intake of drie
spices and culinary herbs of up to 3
grama Per person per day. For |ha
general population, thia constitutes 0.1
percent of the told diet of 3 kilograms.

The comment was apparently
confused by termmologny In the BFIFC
report recommendlng at a "food class"
which contributes 0.01 percent or less to
the dally diet be considered safe for
irradiation at doses up to SOkGy (ft
Mrad). The OJOI percent In tha
recommendation was intended to refer
to tha dietary contribution of an
intllvtdn.il spice (e.dg, nutmeg or
turmeric) as * "food dais,” not all
spices aa a "food class.” Because
radiolytic produc_ts from different spices
are likely to be different, there Isno
reason to add the amount ot radiolytic
products horn one spice, such ea
nutmeg, to another spice, such as
turmeric, when evaluating safety. Tha
Intent of BFIFCs recommendation was
not to set a predie dietary percentage
limit of 0.01 percent but rather to
acknowledge that the amounts of
rad|0I¥,t|c products thatwould
potentially be consumed from irradiated
dried spices and seasonings art co small
that such irradiated foods can b«
considered safe as ordinarily used.
Neither the proposal nor the final
regulation Eermlttm the Irradiation of
apices at 30 kGy (3 Mrad) is Inconsistent
with BFIFC* recommendation.
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7. Some commsnt* on ths propossd
rule expressed concern that large
amounts of tnsdlslsd spices and
seasonings used by cerisin ethnic
groupe in their food would exceed safe
consumption levels. The comments
Browded no Information on which to

ass such s concern. .

The agency recognizas that dietary
patterns differ between groups of peopla
and that certain groups consume more
spices ‘and seasonings than do other
groups. Nevertheless, the agency has co
reason to believe that a.nY ethnic group
will consume any irradiated spice or
seasoning In amounts that would raise
any safety concern, even considering
dietary variations among ethnic groups.
A single spice or seasoning would still
be a minor ingredient In the diet
Maoreover, as discussed In the previous
response, tha radiolytic products horn
on* splc* are different from those of
another spice; therefore, their effects, if
any. will not be cumulative.

S. The agency invited comments on
the list of spices that Is considered
appropriate for IrradlatioL’- Comments
recommended including thi.se
substances listed in 1182.11‘SF|ce*land
other natural seasomnﬁs andflavorings
(21 CFR 142.10%, as well as other spices,
seeds, and herbs commonly used as
minor flavoring Ingredients, and
Including teas and other vegetable
seasonings. Some comments also stated
that a specific list of spices was
unnecessary and a phrase such as
"herbs, seeds, and spices" should
replace the Individual listing of spices.
One comment staled that to prohibit
treating e spice mix because one minor
ingredient Is not on the list is not Ioglcal
and su%gested an alternative appro*to
of granting overall approval to
seasoning and flavoring substances
currently considered generally
reco?nlzed as safe because their safety
would not be significant!; changed by
Iradiation.  °

Tha agency disagrees that natural
flavors should necessarily be included
in the list and Is not permitting the us*
of irradiation for natural flavors at this
time. Natural flavors are components of
food In%redle_nts that have undergone
some p V.«S.”ag- Such flavors may be in
aolld or liquid form. Tha agency's
conclusion that minor ingredients such
ss dried spices and seasonings may bhe
irradiated safely wts based on tha fact
that tha amount of chemical change In
the solid, dry state of a food Is less than
would occur when substantial portions
ofliquid are present and that dry
ingredients would not support the
growth of microorganisms that might
survivs Irradiation. The agency has no
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information from which to eondude that
flavors IS liquid form can be irradiated
safely. Also, the a%ency has no
informs bon indiesling thsi processed
flavors require treatment for
disinfection. Anyone Interested in
Bcnum*lthls matter further may do so
y submitting sn appropriate food
additive petition. -
The agency agrees that a specific list
of spicas and seasoning agents is
unnecessary. Collective terms are i’ d
to describe d,lfferentgroups of th"
minor ingredients and such terr  isy
be more appropriate thana dr . .od
listing. Although herbs may be u,ed lor
both cullna,r)g and medidnal purposes, a
food additiv? reg?ulat_lon applies only to
the irradiation cf culinary herbs. ~
Therefore, the agency is now modifying
the rcgulatr'an to permit irradiation of
dr%or dehyi rated aromatic vegetable
substances: culinary herbs, seeds,
spices, teas, and vegetable seasonings.
9.Some comments apparently
assumed that the proposed regulation
would not permit irradiation of spice
blends and requested modification of
the regulation to permit such irradiation.
The issue Is twofold: (1) Whether
blends can be irradiated, and (2)
whether the regulation authorizes (he
irradiation of enoogh ingredients to
make the irradiation of commerdal
blends practical. The regulation does not
reclude the Irradiation of spice blends.
he agency recognizes that the limited
number of apices listed In the proposed
rule would have prohibited blends
containing other ingredients. As
explained above, the agency agrees that
the description of the substances that
may be irradiated aa dry or dehydrated
aromatic vegetable substances should
be more comprehensive than that listed
in the ﬁroposed rule. In addition, salt
and otherad)uvanli or aiinor
ingredients (such as anticakmg end free
flow agents) may be used In a bWnd of
seasoning substances. Under such
limited conditions of use. (ha irradiation
of these minor dry ingredients would
pose no concern. Theeefiere, th* agency
is describing In this final rale tha Spicas
and ,se,asonm%s in geoeraJ terms arid la
explicitly authorizfan tbs ass of blends
of aromatic vegetable substances, m
well sa salt and other dry foods
ordinarily used as minor ingredients in
such blends.

3. Other Minor Foods

10. One comment stated that color
additives are important Ingredient* In
ihe manufacture of processed foods, aa
well aa drug; and cosmetics, and era
used in minute amounts in the diet. This
comment further stated that turmeric
and paprika ire color additives that are
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also included in the list of spices and
vegetable seasonings that can be
inadiated and suggested that th* final
r_e(,zulatlon he ex_?,anded to include other
listed color additives. ,

The agency does not agree that this
regulation should include color
additives. In preparing its proposed rule,
the agency had not corsidsred the
ramifications of approving the
irradiation of color additives. Such
consideration would include whether
specifications established for acolor
additive based on currant manufacturing
processes would still be adequate for
the color additive after irradiation and
what doses would be needed Is
accomplish the intended effects. Persons
able to document the safe use of a
source or radiation to irradiate color
additives may submit a petition to the
agency. The agency agrees that turmeric
and,Paprlka are both spices and color
additives. However, their major use is
aa seasoning agents, and ths agency
sees no reason to preclude irradiation of
these aromatic vegetahle substances
when, they are also used as color
additives'(RaL 10).

11. One comment stated that the rule
should allow for the irradiation of dry
enzyme prepare tions for microbial
disinfection at a dosage op to 30 kCy
(39 Mradz because they are minor food
Ingredients. , _

he agency had not considered this

specific us* of irradiation in developing
the proposed rule. However, the agency
received a petition to treat dry enzyme
%lreparatlons at dose* up to 10 kGy (L

radf, and in Iha Federal Register of
June 10, IDAS (SO FR 24190). the agency
amended 1179-22 to permit this use. In
this document, the agency is deleting
f 179-22 and is incorporating that
authorization for Irradiation af dry
enzyme preparations in new 1179.26(h).
Persons able to document the safe use of
a source of rsdlsdoe art dosage levels
higher than 10 kGy (1 M rad% as
authorized Innew 117928(b) to control
microbial contamination in rYIe.nzyme
Preparthoc* may submit a petition“to
h*agency.

4. Destruction of Nutrients

12. Several comments stated that
destruction of nutrients should be a
concern in this rulemaking. Tha
comments stated that many vitamins are
light or heat sensitive, and that
irradiation will destroy them. One
comment staled thet riutritional
Broblems easy develop for consumers

ecause of nutrient low whaa an entire
clast of fooda is Irradiated.

The proposal discussed this issue and
explained that the available literature
indicated that there are nn nutritional
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differences between anirradlaltd food
and food Irradiated at levela below |
kGy (100 krad). Tha minor ingredients
allowtd to be irradiated st higher doses
are not sourest of nutrients. Therefore,
the agency believes it IS appropriate to
conclude that destruction of nutrients is
not an issue in this rulemaking. There
have beeu no additional data submitted
to change this conclusion.

S. Selective Destruction of
Microorganisms

~ IX_One comment indicated that
irradiation could contribute to increased
aflatoxin contamination of foods. Tha
comment ritad a series of studies
published in 1978 and 1979 by
researchers from the National Institute
of Nutrition of th* Indian Council of
Medical Rwarch which reported that
wheat irradiated si dose levels up to 250
kilorads showed a dose-dependent
susceptibility to aflatoxin production
(Refs. 11 cad 12). S

The agency disagree* that irradiation
would contribute to increased aflatoxin
contamination of foods. The studies
referenced do aat replicate actual food-
handling practices. In the studies, the
wheat was Irradiated, autoclavtd. and
then innoculated with an aflatoxin-
producing or%anlsm. The q?ency hat no
evidence thatwould lead it to conclude
that food irradiated and stored under
normal handling practices would show
increased aflatoxin production. FDA
does not beligve that the results died
justify a modification of this rule.
~14.Several comments stated that
irradiation Intended to eliminate one
food hazard may affect the microbial
spoilage patterns of food, thereby
creating a new hazard. These comments
expressed concern that C botulinum
spores would survive irradiation and
would produce botulinum toxin without
typrlcal signs ol food spmlaae. _

h* a(l;ency agrees that this is a
legitimate concern in soma situation*,
but It does not srply to tmdiadoo of
dry foods or fo >sirradiated below 1
kCy (100 krad). Irradiation of food
below 1 kGy (100 trad) will destroy few
rpoilege bacteria and thus will not
change normal spoilage patterns.
Furthermore, irradiation of minor
Ingredients at high doses, as allowed in
this rule, would pcee no problems
because these minor ingredients are dry
and dry foods do not provide mgrowth
medium for C botulinum iporea.

15, Some comments staled that food
irradiation may create or produce
Botentllally harmful radiatioo-rwistsnt
acteria, new bactcrir. or viral mutants,
One comment raised the possibility that
mutated deoxyribonucleic add (DNA)
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fragment! might be incorporated by
becteria, viruici. or cell* of the human
digestive tract* to ereata olhar harmful
mutants. ,

~ Mutants produced during the
irradiation of food ara essentially tha
same as those that occur naturally. The
only real difference is in th* rate at
which mutations occur. Radiation may
increase the frequency of mutations and
thereby increase the.rate of evolution in
bacteria cr viruses that would occivr
otherwise 'hrcugh natural evolutionary
processes. However, there is no reason
to expect that the resulting mutants
would be different or more virulent than
those created In nature (Rrf. 13).

Because hecteria are highly evolved
organisms, well adapted to their
environment th* vast majority of
mutations would tend to be detrimental
for the organisms. Mutant qr(l;amsms
that are more radiation resistant than
their parents may survive and be
Present in an environment exposed to
requent sublethal dotes of radiation.
Such radiation-resistant bacteria,
however, would be a problem only if
irradiation were essential to produce a
safa food. This is oot the case and not
permlttm% the use of food irradiation
would not prevent such a problem from
xxuning.

Furthérmore, the agency does not
be'i.sve that such radiation-resistant
bfiC'eria or viruses, if they were
produced, would be more resistant to
other antibacterial agents. Although it is
possib'r that specific conditions and
indiscriminate Irradiation might produce
mutants, the a?enc?; concludes that tha
possibility that such mutants would be
more virulent or more harmful is remote
(Ref. 13).

There are only a few reports of
?enetlc exchange between bacteria ia
he mammalian gut (Ref. 14). A few
theories state that host cells may
mcorPorate prokaryotic DNA. but it ia
not clear whether such 8enet|c
information is expressed. The agency
sees no reason to prevent irradiation of
food because of such speculation*.

8. Toxicological Studies

16.  Many comments claimed that It Is
FDA's first responsibility to ensure ths
absolute safetﬁlofall food produced ind
consumed in this country, not simply to
make the process of production easier
and/orcheaperfor,?roducers., o

FDA agrees that its responsibility is to
ensure that a food additive be
demonstrated to be safe under the
groposed conditions of use (21 U.S.C.

48(h)). but the agency does not believe
that it was the intent of Congress, when
formulating the ad that FDA ensure the
consumer of absolute safety of all fooda.

Congress recognized that It would not
be Po_ssmle to determine with absolute
certainty that no harm shall result from
tha Intended use of a food additivs. Th*
Senate report stated: “Safety requires
ﬁroof of a reasonable certainty that no
arm will result from th* proposed use
of an additive, It does not— and
cannot—require proof beyond eny
possible doubt that no harm wi" -esult
under ang conceivable circumstances.”
S. RepL 2422. &5Ih Cong.. 2d Sen. 6
(195?. As stated earlier, this is ths
standard of safety applied > +FDA in Its
rulemaking for food additlveo.

_On _the other hand, the legislative
hIStQI}/ makes dear that Con(]qress did
not intend FDA to make regulatory
decisions on the use of an additivs
bated on an arbitrary opinion as to
whether 'be additive should be used.
Thus, the agency, in approving the us*
of e food additive, consider* whether
the food additive Is safe and effective
and not whether such approval will be
benefidal to the producer of the
ad%mve.
proposed regulation was illegal because
It was not based on animal testing.
While recognlzmé; that neither the Food
Additives Amendment of 1958 nor its
legislative history specifies the exact
types of testa that muat be conducted to
establish safe conditions of use ofan
additive, the comment claimed that a
recurrent theme in much of the .
legislative history It the need for testing
in"animals to establish the safety of a
particular additive.

The agency agrees that much of the
testimony béfore enactment of ths Food
Additives Amendment of 1958 discussed
animal testlng of additives. This could
be expected because most of the
testimony about testmg concerned direct
food ingredients of unknown toxldty.
Congress did not discuss how
irradiation of food should be tested for
safety. Furthermore, there Is no
Indication In ths legislative history that
Con%ress exlpected. every additive
whether an Ingredient a source of
[rradiation, or'an inddental additive, to
be tested the run* way; nor does the act
require such testing. Such a requirement
would result in an unnecessary.
ex.?endlltur,e of resource*. Consistent
with this view, FDA has never required
the sama testing regimen for all types of
additives. ,

FDA believes that the testing
requirement envisioned by Congress
was that there be sufficient testlng? to
support the conclusion thet there Is a
reasonable certainty ofno barm from
ths expected ass of'the additive. Ths
agency behaves that any test that would
not contribute to this conclusion should

One comment asserted that FDA's
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not be required. Th* agency has not
required animal testiAg in the past undsr
those situations where, by chemical or
othsr tasting and sound reasoning, it
could conduda that the us* of an
additive was isfa without animal
testing. Therefore. FDA conclude* that
available animal test data ara not
necessary for determining the safety of
those uses of radiation encompassed by
this document Animal testing is too
insensitive to show an affect from
irradiation of food.at tha doses allowed
and. thus, would not contribute .
additional information to the evaluation
of tha safetY of such uses. .

Nevertheless, the agency reviewed all
available animal studies to determine
their adequacy and to evaluate the
toxicological evidence. FDA's
tvaluation of these studies comfirms the
agency's earlier condusions that surh
data would not contribute further
assurances of safety of foods irradiated
in compliance with this rule.
~18. One comment stated that food
irradiation should be presumed
dangerous until adequate sdentific
Information is available for responsible
detisionmsking end that FDA should
make no dedsion until more information
on hazards versus benefits of food
irradiation Is available.

For reasons discussed earlier in this
section, the agency bar determined that
adequate information on radiation
chemistry of fooda Is available to
condude that foods Irradiated in
com?hance with this requlation.are safe,
and that ths Intended effects are
achieved, thus complying with section
400 of the set

19. One comment was concerned
about the reliability of studies where
animals were fsd an abnormal diet and
stated that results from these studies,
positive or negative, may be misleading.

The agency agrees that standard
toxwolo,g}/ tests where large percentages
of the diet are composed of a single
Tood, either Irradiated or otherwise, may

ive results that could be r_msleadm?.

hs major difficulty in toxicologica
testing of Irradiated foods has been to
design tests thit would provide useful
and meaningful information regardmg
safety. It would be difficult to design-a
test that would exaggerate greatly the
level of radiolytic products that will be
Ingested from Irradiated food because,
to-accomplish this, the amount of
irradiated food— *ht test substance that
will be Ingested— may also need to be
Increased. This Increase In dietary
Intaka may not be tolerated and ma¥
thereby become tn added stress to the
snimal A substantial change in diet
may also crests nutritional imbalances
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among either macro* ot microot.IrieoU
of the dijet..

FDA believe*. how rttr, that useful
Information hea bean learned from thee*
feeding atudiea where there bee been
tome éxaggeration of doe* relative to
that prescribed by this regulation. This
information toget er with knowledgle of
the chemical changes that occur at'low
doses of irradiation U sufficientto
establish the s.afet?]/.o(food inadiated in
accordance with this regulation,

29 One comment su?gested th*t FDA
should require animal feeding studies in
which the animaU are feed food
irradiated at exaggerated doses to
obtain an adequate safety factor.

FDA acknowledges that food ,
additives have typically been tested in
animals at levela that greatlY exaggerate
the proposed levels of use of the
additive to establish an adequate
marﬂm of safetg..Th_ls traditional
method of establishing a margin of
safety ii inappropriate when the
additive ia a source of radiation. FDA
has examined many early studies in
which food fed to animals was
inadiated at exaggerated doses to
determine the effect of ingesting
increasing amounts of ra IOlY“C
?roducts. The sgency noted that
reatment of food with increesing doses
of radiation can destroy essential
components l(e.g.. nutrients) of the food
or make the food unpalatahle. These
factors can confound experimental
results.

Because these effects on food do not
occur at the lower doses, exposure of
the fooda to exaggerated radiation doses
would not in these instances represent a
valid test for determining the safety of
fooda irradiated at the levels of usé
prescribed bv this regulation. Ths
agency has, therefore, concluded that
exposm?. food to ever increasing doeea
of radiafion as a means of mcnaala? the
amount of radiolytic products ingested
IS gfnerally not appropriate.

ringing from 0X4 to 2 Mrad (Ref. J«l
en (33J Increased revartants to S,
typhimurium after Incubation with
rradiated solutions of sucrose ind
irradiated solutions of glncoe* tnd
riboe* (Refs. 7 and 17).9((Tbs agency
points out that its use of the tarm
'sugar” id this response Is generic.
Where apJ)roprlate, specific sugars art
mentioned by name.)

The biologically active compounds
formed during Irradiation of iugar
solutions in the presence ofoxygxen are
predominantly dicarbonyl sugar*
produced by reaction of peroxy radicals
with sugar molecule*. These dicarbonyl
sugars can then b« converted to alpha.
ieJj-ansaturated carbonyl sugars which
art aI,to(Frese.at in nonin‘idlsted foods.
The yield of biologically active carbonyl
sugars will be leu in irradiated compléx
food matrices than In Irradiated simple
su([]ar solutions because of reactions
with substances such as metal lons and
cavHen present%n foods (Ref- 9).

The authors of the stfdty éJSIn bean
root tips (Ref. 15) post%a ed that the
Increased amount of abnormal anaphase
wee due to a drop In the pH of the
Inadiated sucrose solution. Ina
subsequent experiment reported In tha
same paper, the a(ﬁ)hon concluded that
the low pH cause ny Inadiatioo of tne
sucrose solution elari* was the cause of
the mutagenic effects.

In feeding studies where sugars art
present to a typically complex food
matrix there fo'no increase to
mutagenidty liter irradiation For
example, direct Irradiation of mango
pulp to 20 kGy (2 M rad) produced no
mutagenic affect (Raf. 7\ This study
demonstrated that when a food
containing sugars to irradiated. th* food
does not produce tha seme toxic effects
thet occur when these sugars era
iradiated is simple solution. Than Is
tmpls evidence (Refs, 7, 1S, and 19) that
the types and quantities ofradiolytic
products from irradiation of sugar

A'number of comments objected tosolutions ara not only dose dependent

approval of irradiation of any fruit or
vegetable because of reports'thet
irradiated sucrose solution caused toxic
effects. The comments suggested that
sucrose solutions would serve u giood
models for evaluating ths safety o
irradiated fruits and ve?etables and that
the reported toxic effects were reason to
disapprove this use of irradiation.

The agencz agrees that Irradiated
solutions of fusan have been shown to
cause biological effects in vitro. Certain
studies have shown: (1) Abnormal
anaphase formation in'bean root tips
treated with sucrose solutions irradiated
at 2Mrads (Ref. 15), (2) decreased
growib in carrot tissue cultures grown in
sucrose solution inadiated st doses

butare also dependant an epedfic
conditions such as oxygen concentration
and metal ions Present la foods but not
present to simple sugar rotations. Other
studies on irradiated foods such as
strawberries, dates, and man?oea,
likewise show no evidence of toxic
ifleets (Refs. 20 through 28V The other
studies that the agency reviewed
regarding tha toxidty of Irra Hated
sucrose were of such poor quality that
the agency does not believe that'the
data can Dbe evaluated to a meaningful

way.
the aggnc therefore conFlu_ces that
Irradjated a ueoijs sugar solutions are
unsunalfle_ odels for redlctln% sod
extrapolating toxidty ot irradiated
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fboAk TW tfcn. <b*affacta observed "
these type* ai amrties art not caoxUiarr.
by th* Cytnqr to be a reason lot
cnnriarfing that tha uses of irradiation
set forth to thto regulation an not safe,
The agtocy also coochides that there is
no evidence thit radiolytic producta
from sugars present to irradiated foods
susa toxic affects to anlmeJs or humans.

22. One comment stated that a report
to Nature magudnt (Ref. 16) Indicates
that eating sugars inadiated at doeea
ranging from 0.05 to 2 Mrad can product
th* same ?enetlc changes to humans ts
ex]posure o irradiation itself.

he agency his reviewed this study

and disagrees with the comment's
Intsrpretetion of what the study found.
Indeed the authors clearly did not reach
the conclusions attributed to them by
the comment. Furthermore. If humans or
animalswen Irradiated it dones even
1.000 times lower than the levels used to
this study, not only sterility but lethality

« would result within hours."On the other

hand, humans and animals hive
consumed food irradiated at up to 4
Mrads (Refs. 27 through 32{ without any
indication of adverse effects of any
kind, Ths study th* comment referad to
involved the effects of radiation on
carrot tissue to liquid culture irradiated
at 20 kGy (2 Mra 52. This study and
others qoncern|n? he effects of
irradiation on solutions of sugars were
discussed in the response to tha
previous comment. o

The agien_cy recognizes that inadiated
sugar solutions have produced toxidty
to vitro. The agency concludes, however,
that irradiated sucrose solutions an
unsuitable models for predlctl_n(ll and
extrapolating toxI|dty of irradiated
foods. Add|_|onallg, no evidence .
Indicates thit LrradisLed .'rod*. Including
those contallmn(r; sugars, will cause
adverse toxic affects to animals ar
humans.

23. A few comments stated that a
study involving hundreds of thousands
of humans over 20 or 30 yean la
necessary before FDA can say
irradiated foods are safe.

The agancy has never required uoch
long-term tasting to humane to approve
theare of a food additive and disagrees
that such s study is necessary or
appropriate. The agenc* recognises that
it cannot say with absolute cértainty
thet any food. Irradiated ornot Ls
absolufely safe for all people under all
conditions. The agency believes that the
differences between fooda Irradiated aa
prescribed by thia regulation and
nonirrsdi.tted foods ara ao small,
particularly compared to normal
variations to the diet, that no effect ia
expected to be observed. The agency
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beligvai that tha substantial amount of
available tomcoloPlc_al Information
supports th« conclusion that tha
irradiation of food, it sat forth below, la
safe. Therefore, there U no basil for
delaying for decider mdedilon to
regulate food irradiation to conduct the
type of study 'uggestad by these
comments.

24. Some comments also stated that
many of the long-term toxicity studiea
on ~ irradiation w«ra performed by
Industrial Bio-Test Laboratories (IBT)
and should, therefore, be considered
invalid because much of the data
generated by IBT had been falsified.

FDA agrees that studies containing
falsified data Performed. by IBT should
bo rejected. All studies idéntified in the
ege.nc;{'s review of available
toxicological literature on food
irradiation that had been performed by
IBT were rejected Much of the data
compiled by IBT had been falsified or
were P,roven invalid due to Haws in data
collection, data reporting, and/or in
experimental de5|?n. Thus the a?ency
considers :-uch dafa unacceptable to
su%)ort safety.

. Several’comments stated that
there are cr.ly a limited number of
adeguate chronic feedln% studies on
iradiated foods and that testing of the
lo lg-term health effects of consuming
irradiated foods has been inadequate.

The agency has determined that
because only minor chemical changes
may result infood treated with low
doses of radiation, animal feedm% ,
studies are not necessary to establish
the safety cf foods irradiated under
conditions prescribed by thia regulation.
Therefore, It befieves that the number of
adequate chronic feeding studies on
irradiated foods ia irrelevant to its
safety conclusion. The agency has
evaluated those chronic studies that
have been proBerIy conducted and ara
considered to be adequate by current
standards, None of those studies show
adverse effects from the ingestion of
irradiated food.

7. Alleged Adverse Effects

The agency reviewed 441 toxIdt
studies on irradiated foods (Rsfs. Z, 3.
and 4). Forty-five of these studies dealt
with subacule toxicity. 58 with
subchronic toxicity. 128 with
reproductive toxicity. 14 with teratology.
110 with chronic toxidty, and 102 with

genetic toxidty orirradiated foods. Only

of the 441 studies reviewed (3 chronic
feeding studies [Refs. 20, 33. and 34). 1
reproduction study (Ref. 35). and 1
combined chronic, reproduction, and
teratology study (Refs. 38. 37, snd 38)
were considered by a encY revieweis to
be properly conducted, fully adequate

bg 1980 toxicological standards, snd
able to stand alone In ths support of
isfsty. Tha reports of thess fivs studies
indicate no advsrse affects from the
Irradiatsd foods fed to test animals.

Although most of tha studies ware
generally inadequate by present day
standards and could not stand alona to
support safaty. many contiined
Individual components which, when
examined either in leoletion or
collectively, allowed the conclusion that
consumption of foods treated with low
levels ot imdiation did not appear to
cause advene toxicological effect}.
Further, many of the studies were
deemed useful for resolving certain
questions. For example. If S potent toxic
material were present at any leve| of
toxicological S|gn|f|cance. inirradiated
foods Ingested Dy lest animals, some
consistent toxmologllcal signs would be
manifest In the studies reviewed.
However, agenc% scientists have seen
no such effects that present consistent
patterns or trends of adverse effects that
might be attributable to exposure to
food irradiated at low dose levels. The
agency, therefore, coocludes that ,
irradiation of foods as prescribed by this
re%latlon is safe.

One comment referenced a book.

“Consumer Beware" b¥ B. Hunter,
which stated that rats ted irradiated
bacon and irradiated bacon and fruit
mixtures showed increased mortality
and an increased Incidence of tumora.
The author stated that the tumor
incidence waa increased and longevity
was decreased. .

summaries of these studjes were
submitted in an earl Eetmon_for_
sterilization of bacon by Irradiation.
FDA originally issued a regulation hased
on this petition (28 FR 1485: February 15,
1983). However, followm%_evaluatmn of
tha complete reports of this study, FDA
concluded that the sponsor had not met
its burden for demonstrating safety (33
FR 12055; August 24.1968) and rescinded
the bacon requlations (33 FR 15418;
October 17,1988). AIthou%h previous
reviewers assarted that the irradiated
bacon studies may have shown adverse
effects, the agency, after extensive
reexamination of the study, now
concludes that the claimed adverse
effects cannot be substantiated because:
(1) The study was of poor quality, (2) the
numbers of animals examined were too
small (three rats per group per
generation) to have any statistical
significance concerning tumors or
longevity, and (3) tha "total" incidence
wee only slightly Increased in the low-
dose group with"no apparent doss
dependence. Most national and
international scientific bodies do not
consider in Increase in total tumors
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ippropriat# criteria Indicative of a
carcinogenjc reiponse (Raf. 40). Tha
Imﬂortant consideration foj determining
If there Is a carcinogenic rat'ponia la
whether thsra Is inincrease in ths
number of turnon at a s?eqﬂc organ
site. The Armed Forces Institute of
Pathology report LRet 39) on this study
maintained that the tumora "showed' no
predellction for any single orgau." The
numben of animals at risk were oo few
to conclude that there was an effect on
tumor tnddenca or longevity. If su.'h
effects had been caused by ‘irradiat-id
bacon, they should havt been
reproduce in the other inadiated
feeding studies. Includm% those ths
aF?ency considers properly conducted
(Refs.20 and 33 through 38). However,
such adverse effects were not observed.

27.0ne comment referenced a
statement in the book "Eatin Max/ be
Hazardous to Your Health." by J. Verrett
andR. Carper that "[l]rradiation at high
levelthas been shown not only to
severely destroy vitamins and minerals
in fool but also to cause reproductive
problems, a shortening of the life span
and other complications in laboratory
animals. In some instances— for
example, in Irradiated Jams and fruit
compote—cancer Is a suspected result"
The comment also stated that Dr.
Verrett was a biochemist t .d researcher
with FDA for 15 yean.

‘The agency agrees that irradiation at
high dose_levels has been shown to
destroy vitamins and other nutrients in
food. As discussed In paragraph 11 of
thia preamble, however, destruction of
nutrients Is not a public health problem
under the conditions of use approved for
source* of radiation by this requlation.

4tisnot entirely dear which studies
tha authors were re.ferrm%to in the
statement from their book The agency
acknowledge* that Dr. Verrett was an
FDA emdployee during which time she
reviewed many of the early petitions on
food irradiation. Tha agency has
reevaluated her review* of the studies
contained in these petitions. Judgmg ,
from the Irradiated foods mentioned in
the stilement quoted from her book and
in the memoranda in the petitions. It
appear* that she la referrmg to two
studies in which rats were Ted a diet of

1) irradiated bacon and frujt comPote
mixtures) (Ref. 39) and (2) irradiated

ork, peaches. Jam. carrots, and Dour
FRef. ).

The longevity and tumorécancer)
questions referred to In stu )( 1 are
addressed in paragraph 28 oT this
E)reamble.. The aqency has stated that an
Increase in “total" tumora is not
indicative of a carcinogenic response by
modern criteria for Judging
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carcinogenicity end tho number* of
mmmili at risk were loc low to conclude
that ther* was either a tumor or
longevity concern. .

DU[IH% its evaluation of toxicology
data in 1982, .th.eTask.CrouP liste
reasons for difficulty in evaluating the
reproduction data from this study. Th*
reason* include: (1) Inconsistent
reporting of the nuiv.beri of animal*
used in each replicate experiment in
several summary tables, FZ) stillborn
animal data not'reported for every
?eneratlon. ()) number of pregnant _
emales not rerorted for all %pneratlons,
(4) number of ..tiers cannibalized onl
reported for .he parental ﬂeneratlon. {5)
no indication given a* to how or from
which litters subseguent generation*
were chosen, and (6] replicate
experiments not consistently identified
in the summary tables.

In the second studg (Ref. 41). The
authors slated that there was a higher
growth rate in the 2d and 3d generation
animals and inferior breeding
performance. Dr. Veriett was also
concerned with reproductive and
longevity questions in this study. FDA's
reevaluation of this study cannot
sup(fort Dr. Verrett's claims because the
study was of very poor quality. The
study pathol0?|s specifically detailed
many of the s_ud)('s shortcomings and
stated in the final report that "any
conclusions resulting from this work
should be drown from the overall
picture rather than the detailed studies
of isolated aspects or organs" (Ref. 41).

The agency igrees with the
pathologist's statement and ha*
attempted to evaluate the overall picture
referred to by the patholo?lst_ As stated
earlier. 5 animal feeding studies (Refs.
20 and 33 through 38) concerning
longevity and/or reproduction (out of
441 tpxwologlcal stud'is reviewed) were
considered J agency reviewers to he
well designed, properly conducted, and
reported. The reports of these Rye
studies indicate no adverse effects to
test animals fed irradiated foods.

The agency review included reporte of
44 chronic studies. 80 reproduction
studies, and 08 combined chronic
reproduction studies. Although most of
these studies have been considered less
than adequate fora varlet¥ of reasons,
the agency has been able to conclude
from them collectively that no
treatment-related adverse effects on the
longevity 0f test animals or their
reproduction were evidenced by these
studies.

(8. One comment referenced the
report of a study iRef. 42) inwhich
statistically significant changes in the
weights of ovaries and testes were
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observed when irradiated onions were
fed_to mice. ) )

FDA has evaluated iht report of this
mulligeneration reproduction stud¥ and
notes that It was only an abstract from
the World Health Organization (WHO)
and has never been published as a
complete report. Ths affects reported
were a decrease in ovarian weight,
significant when compared. to both the
narmal «e- -0l (no onion diet) and tha
onio” control (uninadiated onron diet),
and a decrease in tastes weight
significant as compared with the aormal
cantrols only. Histological examination
did not reveal any particular changes In
the ovary and testes of the group fed
inadiated onions. No effects were
observed on reproduction, fertlllty, or
nlher parameters observed. In 1977, a
WHO committee reviewed a draft of the
manuscript and reported that because
there were no observed abnormal
hlstoFathoIogy change* or deleterious
effect* on reproduction, these organ
weight change*, if real effects, were not
reqarded as being treatment related.
Other reproduction, subchronic, or
chronic studies on irradiated onions
(Refs. 37 and 41 through 47)at
comparable or hlgher doses of irradiated
food administered to other animals did
not report any changes in ovarian or
testicular weights. These findings lead
the agency to agree with the conclusions
of the WHO committee. )

29.  One comment citing a review
Raper (Ref. 48), stated that "when dogs

ave been fed irradiated egg solids,
reproductive failure has occurred, and
chicks and rats havo died as the result
of hemorThege due to lack of vitamin K."

This statement baa beea taken out of
context. The authors were actually
referring to the nutritional Imbalance*
seen in some of these irradiated food
studies. The entire quote reads:

Depirts v fact that th* ogpsrimmi=
m imjlg »r* provided with ditt* ofknown
nutritional requirement™ for adequate growth
and development. Pj high level 0l test food
which U incorporated In th* diet* may
present m completely unrealistic litusdon
which can place * nutritional itress on the
animals and result in nutritional Imbalances.
An example of this situation has been
observed in feeding of high leels of
iradiated egg solids to dog* where tha
interrelationship barween biotin and ividia
was found to rxsrt a role in causing
reproductive failue. A related txampla of
diffiaulty which has been axparienced in
separating potential toxicity snd nutritioral
adequacy of inadiated foods was tha
p-eviously mentioned effect i fradiation
sterilization on vitsmin K (ar.dhemorrhegie
factor) in certain foods, which resulted In
hemorrhage snd death in chick* and rau.
Careful and detailed studies are necessary
elucidele the mechanisms involved In
physiological abnormalities of this rature.
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FDA igrtti with th* author* that
nutritional Imbalances result_mg| from
fee_dln? large smounts of a single food lo
animal* confound the result* of thews
studies.

3a On* comment stated that
Bolyplmdy (chromosomal changes) has

een shown cs ¢ toxic conseguence in
animals and human* f*d Irra
wheat _
_ The agency doe* not belltv* that this
i* * correct statement The agency I*
mware thet in several experiment
conducted b{ the National institute of
Nutrition (NIN). Indian Council of
Medical Research. Hyderabad. India,
the investigators claimed thet
polyploidy (chromosomal changes) was
a toxic consequence in animals and
humans fed irradiated wheat. A
committee of Indian scientists criticaDy
examined the techniques, the _
eppropriitenes* of sxperimental design,
the deti collected, and the
interpretations of NIN scientists who
claimed that Ingestion of irradiated
wheat caused pc'yploidy in rets, mice,
and malnourished children. After careful
deliberations, this committee concluded
that the bulk of these data ara not only
mutually cqntradlctorr, but are also at
variance with well-established facts of
bIO]OPy (Ref. 49). The committee was
satisfied that once these data were
corrected for biases which had given
rise to these contradictions, no evidence
of increased polyploidy could be
associated with ingestion of inadiated
wheat .

Tha agency agrees with the .
conclusions of the committee of Indian
scientists that th* studies with
inadiated foods do not demonstrate that
adverse effects would be caused by
m%estlon of inadiated foods. _

1. One comment disagreed with
FDA's conclusion that foods irradiated
at doses below 1kCy.£10.0 krad) are safe
and stated thet were i*little
reassurance”in the fact that unidentified
radiolytic product* are present in
inadiated foods st low concentrations,
particularly if smgile_exotlc molecules
may be capable of ciusing.carctnogenic
chromosomal abenstion*, o

The agen,cr recognizes that radiolytic
Products,wll be formed in inadjate
0od. lonizing radiation results in the
formation of unstable free radicals and
other reactive chemical intermediates
which normally undergo rapid reaction
to form more stable molecules. Of the
total radiolytic products formed a small
fraction may be assumed to be unique or
“exotic.” Rsdiolytic producti snd URP's
have been defined both earlier in this
section and in the BFIFC report (Ref, 1).
Certainly some URPs will be formed

iated
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which ara structurally atgplcal of parent
food molecules. Such URP's may b« free
radical coupling products of Upid and
protein-derived radicals, dimars, and
cross-linked products. Howivir,
enxymstic hgdrolys;»of.toms. of theia
compounds by normal digestive
enzlymes is expected to yield normal
molecular subunits such as fatty acids,
amino acids, monosaccharides, and
normal metabolic products of Inese
subunits which would be th* seme result
as from the normal digestion of the
orlgmal parent molecules.

[T exotic molecules of the extreme
toxidty Implied by the comment were
present at oy level of toxicological
significance In irradiated foods Ingested
by test animals, some consistent
tomcolo_?lcal_ trends and patterns would
be manifest in the studies reviewed.
Because it has seen r.o consistent trend*
or patterns, the agency condudes that
foods irradiated as prescribed by this
re%ulatlon are safe.

2. One comment referenced a study
submitted to FDA by USDA on fruit flies
(drosophila) fed irradiated chicken. This
study showed a dose-related decrease In
offsprm% (Ref, 50;. and the comment
stated that this efect la consistent with
chromoimal damage. _

FDA notes that in the sex-linked
recessive lethal study in Droiophilc
there was no evidence of mutagenidty.
Additional data on fertility and
fecundity were also induded In the
study, and a dose-related decrease in
offspring was noted. Although there
were fewer offspring In tbe groups
raised on inadiated diets than in
concurrent controls, the agency
conduded that this effect could arise
from a boat of causes unrelated to
reproductive toxidty, and Is an
unreliable indicatorof an advene
reproductive effect Mammalian data on
reproduction are more relevant to
humans, and these studies, is stated
earlier, demonstrate no consistent
patterns or trends Indicative of a
positive reproductive effect

33. One comment referenced a study
submitted to FDA by USDA and stated
that mice fed radiation-sterilized
chicken meat showed a significant
increase in testicular tumors. Increased
death rate, increased kidney damage
(glomurulonephrqpathK). and decreased
survival. In addition, ihe comment
implied that male dogs fed radiation-
sterilized chicken ha S|gn|f|cant|y lower
body weights throughout adulthood than
dogs fed a frozen control diet, and
claimed that this shows toxldty of Ihe
irradiated chicken diet

The agency disagrees with the
comment that these studies demonstrate
a treatment-related Increase In testicular

turnon. The studies Involving mice snd
degt fed radiation-sterilized chicken
were carried out it Raltech Scientific
Services (Raltech). These studies were
Initiated under the sponsorship of the
U.S. Army and completed under the
sponsorship of USDA. ,

The report prepared by Raltieh
sdentistn suggested the possibility that
chicken Irradiated at approximately 6
megarads produced testicular tumor* in
CD™-I mica In lifetime feeding studies
(Ret 31). Agency sdentist* have
independently examined the
histopathology tildes to determine
whether testicular tumors were induced
by Ingestion of Irradiated chicken. They
conduded that th* total
histopathologic*! evidence did not.
support a treatment-related induction of
testicular tumor* (Ref> 5).

These data were also referred to the
National Toxicology Program's Board of
Scientific Counselors for peer review.
The Board conduded also that the data
do not allow the study to be categorized
as one demonstrating a carcinogenic
response In mice fed chicken meat
treated with ?amma or electron beam
radiation (Ref. B). .

All'mica fed chicken meat diets (both
nonirradiated frozen chicken meat
control dieis and Irradiated chicken
meat dletll[,showed signs of extensive
mineralization and
giomerulonephropathy and decreased
survival compared to'mice fed chow
control diets. After careful examination
of the studies and comparison of data
between the mice fed chicken meat
control diets and the mice fed chow
control diets, the agency condudes that
the effects were due to the high protein
content of the chicken diets rather than
to the fact that some diets were
irradiated. .

The agency noted decreased survival
In the female mice of the group fed
%amma-lrradlaled chicken. However,

ecause the decreased survival occurred
only In one sex group, and the result
was only marginally significant
&ﬁ_—O.M , the agency does not consider
is effect to be treatment related.

With regard to the dog feeding study,
the_egency does not consider the b_odP/
weight decrease to be of toxicologies!
significance because of the nature of the
protocol that waa followed. Th*
maximum quantity of diet provided for
each dog was originally Limited to 500
%rams per day (approximately 300 grams

ry matter pér day). However, soma
dogs fed chicken meat diets (irradiated,
frozen, or thermally processed)
consistently consumed the entire daily
ration and consequently had higher
bodg weights than dp?s fed chow
control diets. This difference in body
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weights between the different dlat
groups is attributable to excessive
caloric Intake of the dogs fed chicken
meal Assuming ihet tha dogs should
maintain sn "Ideal" weight the contract
laboratory restricted the food intake for
“selected” overweight dogs si reciuned
to initiate weight loss until acceptable
body weights were obtained. The few
dogs considered underweight were
allowed to feed until their body weight
Increased to an acceptable level
Because ths dial wn manipulated in
this way, tbe agency does not consider
the changes in body weight to be
treatment related.

34, Several comments referenced two
Ruaoian reports (Refs. 52 and 53) that
found dqmage to kidnrys and testes in
rats fed irradiated feed. The authon
reported dose-dependent .
hlstopathologlcal changes in the kidney
and testes of rats fed Irradiated lab*
chow. Tha changes were daimed to be
similar to those changes seen in human
autoimmune disease Involving these
tissues. . _

FDA has found that information on
critical details of the experimental
design of the studies is either incomplete
or missing. The reproductions of
photcmicrogrepbs are unusable, and tbe
numerical data are incomplete across
dosage groups. There is no informatioa
on ihe survival rates of rats lo Ihe end of
the experiment. The total number of rats
actually examined for histopathologic
observation is not stated nor is the_
scope of such observations. There is a
genera] lack of inddence values and
survival Information that are critical for
Interpreting tbe findings In the kidneys
and testes. _

The aPency notes that ihe authon bad
not pubfished any previous studies in
which rats were used is experimental
models and. therefore, these authon
may not have been familiar with
common progressive nephrosis of the rat
kidney, lite qualitative description of
the k,ldne}/ changes reported Is generally
consistent with kidney disease
commonIY seen in sged laborer-'- rat*,
Many of the features of chronic
Progresswe nephrosis (Ref. 54) common
0 aged rats are identical with the
microscopic changes described in
kidneys by the Russian authors. Wil out
information on the comparative
Inddence and severity of the kidney
lesions in all groups, die agenc¥ cannot
verify that thesa reported effect* are
treatment-related, espedally considering
the Inevitability of these types of kjdney
changes in rats as a result of old age.

FDA reviewed the kidney data in 11
chronic studies qu,efs. 28, 33. 34. 55
through 82) Ir. which rats were fed
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vinous diets consisting of food or feed
irradiated it various doses under a
variety of conditions to see if it would
be possible to confirm the findings of the
Russian lut/iors. An examination of
these results revealed no findings cr
evidence of treatment-related kidney
changes as were reponed by the
Russian authors. One of the 11 studies
reviewed, which most clbsely resembled
the Russian study (Ref. 28{. had also
investigated rats fed a diet consisting
wholly of chow irradiated at hoth a
lower %2 kCy. 0.2 MradLand higher (25
kGy. 25 Mrad) dose. The agency
reviewed this study and found no
evidence of treatment-related kidney
changes as reported in the Russian

study.

Fuyrther,.the treatment-related kidney
effects claimed by the Russian authors
have not been reported in any other
mammalian studies as an effect caused
by ingestion of irradiated food. Also,
data available on irradiation of animal
feeds where the whole animal diet is
inadiated have not shown comparable
pathology (Ref. 27). . .
~Based on the descriptions of the
findings of testicular effecls. FDA
believes that such findings are probably
not induced by radiolytic producta in the
irradiated diet Extreme size and wel%ht
differences between right and left testes
can arise from trauma%e.g.. fighting) or
may be present from birth. It Is not'clear
whether some of the microscopic
changes that are discussed affected both
testes or were a feature of the smaller
teates. FDA also reviewed 11 studies to
verify the testicular lesions reported by
Russian authors, and none of the studies
reviewed revealed treatment-related
testicular changes similar to thoie
reported in the Russian reports. One of
the 11 studies reviewed, which moat
closely resembled the Russian study
SRef. S). found no evidence of
reatment-associated testicular changes
S|md|Iar to those reported ia the Russian
study.

Thye agency concludes that, givon the
paucity of data from thesa two reports
and the ci.csidcrable. more substantial
evidence 'io:n other studies, the reiuU
of these Russian reports do not raise
valid questions concerning the safety of
food irradt-t.id under the conditions of
this regulation. ,

35. © One comment claimed that three
reports showed dominant lethal effects
ofirradiated foods (Refs. 63, 64. and 65).

Ths sger.-y has reviewed these
studies, and ‘two of these three studies
have been addressed fRef*, 64 and 65) in
the response @0 paragnp; 30 of this
preamble, the third study (Ref. 63)
claimed lo have demonstrated an
increase in preimplantation deaths. In

this study, mice were fed 50 percent of
their standard chow diet inadiated at a
dosa of 50 kGy (5 Mrad). Thera w«a no
increase in poatimplantation losses.
Pastimplantaticn losses, determined by
.ounting dead embryos, are believed fo
be the moat reliable ‘and sensitive
indicator of dominant lethality. The
authon found only preimplantation
losses, which are much less sensitive
then poetlmPIantetJoo losses and merely
ameasure of total implants dead or
alive subtracted from the totaJ number,
In addition to the possibility that results
ofthestud¥ could be spurious, any
number of factors other than dominant
lethality may cause preimplantation
losses, suchas a decrease in the cumber
ofeggs ovulated.

If'these effects were real one would
expect to sec some effect on
Bostlmplantamon looses at a lower doac

ecause poatimplantation losses on a
much more sensitive indicator than
preimplantation losies. as mentioned
above. o

Althpuqh the f!ndln%* reported may be
statistically significant, the authors war*
uncertain aa to what to attribute these
results. They conduded that Ihe moot
probable mechanism by which these
effects could be produced would be via
chromosomal aberrations™ The studies
necessary to establish an snodation
between these effects and chromosomal
aberrations were Dot conducted.
Additional treatment Levels below that
conducted aa mentioned above to detect
postimplantation losses or examination
of the 24 to 48 hour fertilized eggs csolu
have provided better evidence of
causality; but these studies ware not
conducted. Thus, although
Erelmplantatlon looses were observed.

DA condudes that there ia no
biological significance to this
obsefvation because it was not
reproducible. In three comparable
studies, two in mice and one in rats
[Refs. 66, 67, and M), where 100 percent
of tha chow diet was irradiated with 25
kGy (25 Mrad) giving comparabla
ra I0|%/tIC products as those found in
Ref. 63. no preimplantation losses were
demonstrated.

B. Labeling Issues

Under current regulations (21 CFR
17922 and 17924), several specified
foods are permitted to be irradiated
Prowd,ed that the Label bean the
following statements: (1I) 'Treated with
ionizing {or gamma or electron)
radiation" on retail packages, or (2)
'Treated with |Qn|zmg (orgamma or
electron) radiation— do nof ixndlate
again" on wholesale p,ackagies and on
invoices or bills of lading o7 bulk
shipments. In the proposal. FDA stated
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that it was intertrfed In receiving
additional comments discussing: (1)
Whether FDA should require any type of
label statement on food that has been
irradiated: (2) if so, whether the.
itatemant should be requuvd or/y on
labels of food that his been Irradiated
’flrst " aeration foods) or also on the
abel .. Anished foods which may
contain irradiated ingredients (second
generation foods): (3) whether any
required label statement should remain
the same is that provided under existing
regulations (1-*- “treated with ionizing
(orgamma or eIectron% radiation") or
whether some othar phrasing would be
more appropriate (e.g.. "processed with
ionizing energy"): and (4) whether
consumers would be more misled b}{ the
presence of some type of n tail label *
statement or by the absence of such a
statement.

The labeling provisions of this final
rule differ from that in the proposed rule
and from the current labeling regulations
as follows: This re%ulatlon_requnes that
the wholesale label bear either the
statement Treated with radiation, do
not frradiet* again," or the statement
Treated, by irradiation, do not inadial*
aqam.ﬂ' and that the retail label bear the
following logo:

*lor.| with aitfcar tine statement "treated
will -jdiation." or Iha itatemaot
“treated by Irradiation.” Throughoot the
remaining diacuaaioo ia ths preamble
about the Iabelln% provision®, the
agency has used ths* term* “treated with
radiation— do not iiTadlate again." and
"treated with radiation.” to represent
both alternatives that the manufacturer
may use in its wholesale or retail
labeling In order to .SImPHf the
discussion, In addition to the mandatory
language, lha morarfactnrer may a* r
state on the wholesale or retail label the
purpose of the treatment Process or
expand upon ‘he kind of treatment used.
That is. the manufacturer may include m
the labeling any phrase, suchaa "treated
witn radiation to control spoilage.* or
"treated with radiation to extend shelf
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life," or “treated with radiation lo
inhibit maturation" ai long aa the phrass
truthfully deaenbes the primary purposa
of ths treatment. Similarly, tha
manufacturer may ehooaé to itata more
specifically the type of radiation uaed in
the treatment, i.e.. “treated with x-
radiation." or "treated with ionizing
radiation." or “treated with gamma_
radiation." if more specific description is
indeed applicable.

The agency recognizes that, because
this is a new technology, manufacturers
maF wr.rd to use additional labeling
statements as part of a consumer
education effort. For example. i>
addition to the required language, the
firm may wish to state that "this
treatment does not induce ,
radioactivity." The agency will pettnil
auch educational statements if they are
truthful and not misleading to
consumers, o

in lieu of labell_g individual items of
unpackaged irradiated foods. FDA is
allowln? the required logo and label to
be displayed to the purchaser as a point-
of-purchase counter sign or card oron
the labeling of the bulk container.

Half the comments specifically
addressed the retail labeling issue, and
over 80 percent of those comments urged
that retail labeling be "required to
prevent consumer deception." The
remaining comments opposed any retail
labeling of inadiated food*. Moat
cooiments. however, were in favor of
some sort of Iabelln?_folr wholesale
packages of foods still in processing to
prevent reirradiation.

In addition, the large number of
consumer comments requesting retail
labeling zt*est to the significance placed
on such information by consumers.
Moreover, several comments argued
that irradiatioa of food altered the
organplep,tlc properties of food, thereby
reducing its nutritional value. These
chan?el in the food, the comments
asserted, make the irradiation of the
food a materiel fact that must be
disclosed under section 403FaLand
201(n) of the act Because of these
comments. FDA had decided to require
that the label anj labeling of food
products bear the appropriate
statements to inform consumers that the
food has been irradiated. The agency
emphasizes, however, that the labeling
requirement ia not based on any concérn
about the safety of the uses of radiation
that are allowed under this final rule.
Further respcniea to these comments
are contained in paragraphs 38 through

49, :
38. One comment stated that FDA did
not have the authority to require a retail
label statement on foods tnat had been
iradiated because such labeling was
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not a prerequisite for aafe use under
section 409?c)(9) and (d) of tha act. This
comment ar%ued that where aafety la not
at iaaut. FDA's authority to require
s%emal libeling Is much'lass expensive.
This comment also stated that If the
standard for misbranding under section
403(a)(1) of the act ia whetheran
additiva affects organoleptic properties
of food (It., taata. color, amall, or
texture of fooda], the presence of many
additives njw commonly used in foods
should be highlighted on current product
labels because moat additives affect
these qualities to some degree. This
comment also stated that convert ional
food-processing methods also afl ict the
organoleptic properties of food.
_ The agency l of tne opinion th it there
is adequate Statutory authorltg un ier
lections 403(a), 201(n), and 409 of tne act
to require a retail label statement on
Toads that have been irradiated even
though there la no concern about the
saft 'y of such treatment at the dosea
provided by thia final rule. Section
409(c)(3)(B] of the act prohibits the
approval of a food additive if a fair
evaluation of the data before the
Secretary “show* that the proposed use
of the additive would Frqmote deception
of tha consumer in violation of thia Act
or would otherwise result In
adulteration or in misbranding of food
within the meaning of thia AcL" In this
case, the standard for misbranding
under sections 403(a) and 201(n) of the
act ia whether the chan?es brought
about.bY the aafe um of irradiation are
material facts in light of tha
representations made, Including tha
fallure to reveal material facts, shout
auch foods. Irradiation may not change
the food visually to that in tha absence
of a statement that a food has been
irradiated, the implied representation to
consume(rjs is that tha food hat not been
rocessed. . , ,
d Fooé Ingredients, including food
F000 s reuien t p iscosed o "

,are .
food Iabels.aFood agdltlves auch aa
as aréame that are present as
Ingredients in fopda are reqmred to be
Intluded on the ingredient labeling
statement on the. ?od S ICFb%L Therefore,
the consumer 1s informeq of the
pretence of these mgredlents_ and the
rep[resentstlon IS no mlsleadlng. .

he egency agrees that convéptional
food-processing™methods also aftect the
or anolfptlc propertleﬁ of food In
materia Wags ,th In these cases the
grocessm IS erther obvious to thr
onsumer or conveyed to consumt. |

hrough labeling or’packaging. Canned
Eoodsgﬁ ve o!%vqousln Bee cgnneg and
frozen foods have ohv| u,sl}/] been .
frozen. Pasteurized milk 1s not obviously

?asteunzed but this fact ii declared on
ha labal . o

Canning, freezm([;, and paiteurization
are. of coune. wall-aatabllihtd ,
Proc_e.sses with which tha consumer is
amiliar, Whathar information Is
material under section 201(n) of the act
depends not on tha abstract worth of tha
Information but on whathar consumers
view such information as important and
whathar tha omission of label
Information may mislead'a consumer.
The largt number r' consumer
comments requesting retail labeling
attest to tha significance placed on such
labeling by consumer*.

FDA has historically required the
disclosure of a food processing agent
whenever it is material to the processing
of foods. For example, flour ia required
to be modified by tha term "bleached" if
bleaching agents in used in processing
and modified by the term “bromated" if
potaaaium broms.te la used In the
processing of die flour. These
requirements 4 mpart of the standard of
|dent|tg/ for various flours (see 21 CFR
137-2CH).

There are mang other examples where
processing must be disclosed. Several
standards of identity require label
disclosure if the product has been
enriched or fortified (see 21 CFR 137205.
enriched farina). Several standrrda of
Identity for juices require that the label
indicate when the product is made from
a previously concentrated ingredient
(see 21 CFR 148.145, orange juice from
concentratez. Orange juice must also be
labeled pasteurized when pasteurization
Lapart of tha |ulce'a processing (see 21
CFR 148.14a pasteurized oranqe juice].

Foods made in semblance of a
traditional food must disclose the
Processmg difference. Potato uiips made
rom dahydratad potatoes, onion rings
made from minced onions, and fish
sticks made from minced fish are all
required to disclose these material
differences In processing. B

The egencr concludes that regumng a
retail lale| statement that a food has
bejn Irradiated Is consistent with the
agbengy‘s statutory authority and current
labeling practice. .
37. ~ Several comments argued dial a
retail label requirement was
inappropriate hecause irradiation was
used in place of chemical fumigants and
FDA does not require that these
chemicals be identified on the retail
labeL One comment stated that "there is
no more rational basis for labeling
irradiated foods (at the retail level) than
for labeling pesticide residues present in
agrlp_ultural commodities, indirect
additives from packaging, flour and
bread from fumigated wheat, ot the
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currant fumigated spices themselves."
Another comment pointed out that FDA
haa long held lha position that
nonfunctional secondary additive* need
not be declared on the label and that tha
policy codified at 21 CFR 101.100 should
ap]ply to foods that hava bean Inadiated.
_ The issue here ia whather Lha
irradiation of food ia @ material fact that
mud be disclosed to the consumer to
prevent deception. A/stated earlier,
irradiation may change tha
characteristics of a food in a manner
that ia not obvious in tha supermarket.
Packaging materials and Incidental
additives such as processing aids that
have no technical or functional effect In
the food and thus do not ordinarily
affect the characteristics of the food

may be exempted under A CFR 101.100
from the normal labeling requirements
under the act Furthermore, Congress
sRecmcaIIy exempted pesticide
chemicals under section 403(1) of the act
from a retail labeling requirement when
the food haa been removed from its
~hl£p|ng container. _

s stated earlier. FDA helieves that
the irradiation of food is a material fact
that must be disclosed. The agency
recognizes, however, that the irradiation
of one ingredient in a multiple-ingredient
food la a different situation, oecause
such a food haa obviously been
processed. Consumers would not expect
It to look, rmeli or taste the aame aa
fresh or unprocessed food, or have the
same holding qualities. Therefore. FDA
advises that'the retail libeling
requirement applies only to food that
haa been irradiated when that food haa
been sold aa such (first generation food),
not to food that contains an Irradiated
ingredient &second generation food) but
that has not itself been Irradiated. ,

38, Onu comment stated that a retail
label requirement would imply thit
there la a hazard involved tn rid" <tion
processing and that inch a statement
would miilead tha public about tha
safetk/, of tha process and have a
negative Impact on the development of
this technoIqug. ,

Although FDA recognizes tha
Botentlal for consumer confusion,

ecause there is no safety problem with
food irradiated in accordance with thia
final rule, any confusion created by tha
presence of 4 retail label requirement
can be corrected by proper consumer
education programs, and the presence of
a retail label statement should not deter
the development of this technology.
Consumer comments reflect a growing
awareness of tha process of food
irTediation. Many consumer Jetters
acknowledge that food Irradiation, as
prescribed by the proposed regulation,
will not cause the food to become

radioactive. The agency haa also
received comments statmgz that
*xparlancai in other countriaa, such aa
the Netherlands, demonstrate that
consumers do not naceisanly reject
irradiated foods whan they are properly
labeled. _

A recant Cood Houiekeeplng Inaf'ute
Survey seems to support thia view (Kaf.
09). In" addition, elsewhere in this
document the agency has made tt clew
that manufacturers hava tha optlon of
Prowdmg.addltlonal labeling tc describe
he specific purpose of the treatment
provided that such additional labeling ia
truthfid and sot misleading.

The agency has also concluded,
however, 'hat the original I,abelmg/
termmology re%uned by existing V. CFR
179.22 and 17924 may bo overly
technical and that tha type of radiation
being used Lanot necessarily meaanful
to consumers and that the retail labe
would be just aa informative if the
re%uned.retall statement were "treated
with radiation." The regulation haa heen
modified accordingly.

Other comments suggested that the

retail label statement be revised to
atnte: "treated with ionizing radiation to
prolong shelfUfa lo (insert
date)” .

As explained above, any confusion
created by the terms "radiation” or
“Irradiation” required to appear as part
of retail labeling can be corrected by
appropriate consumer education
proqrams. Recognizing that labeling
Itself ia a valuable source of consumer
education. FDA encourages optional
statements to be Included on the retalil
label that expand upon ths kind of
treatment used or tha purpose of the
treatment Such additional explanatory
Iang,u.age may be used whenever tha
additional Language ia app" (cable and
not misleading: _ o

Far example. ltreated with radiation
to control insect Infestation." * treated
with radiation to Inhibit maturation."
and "treated with radix don to Inhibit
sFmIm%f‘ are all examples of acceptable
alternatives describing the purpose of
the treatment if In fact the additional
statements reflect the purpose of the
treatment, Treated with electron heam
radiation” Is smexample of an_
acceptable expansion on the kind of
treatment. If In fact an electron source
was used. These optional statements
would not only have an educational
benefit, but would also avoid an
poseible mistaken Inference by the
public that the required labeling Is a
warning statement. ,

A manufacturer who wishes to label
Its product ts "treated with radiation to
extend the shelf life to [inert
date)" would, ol course, be required to
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possess date substantiating thet the
radiation treatment would. In fact
extend shelf Ufa until that date.

In addition, a manufacturer who finds
that tha terms "treated with radiation"
or "treated by irradiation" are
misinterpreted by a significant number
of consumers may petition FDA for
approval of alternativt language, a.g-
"freshness ﬁreserved by irradiation.”
However, the manufacturer would be
required to provide adequate evidence
demonstrating that the alternative
language ia both more readily accepted
by the public and not misleading ai to
the nature of treatment as a form of
radiation.

40. Several comments took the
position that food irradiation is a food-
preservation process and should be.
considered a.proceas instead of a food
additive, at least for labeling purposes.
Thoie supporting this view stated that
other food processes ara not required to
be revealed on the label and that food
irradia’lon should be similarly exempt
from label declaration. The comments
also stated that a retail label statement
ia not justified on the basis of risk.

The egency aEq)rees, that irradiation
uses permitted by thia final.rule are safe.
The retail label reqix  “tente of existing
21 CFR Part 179 were based on
misbranding considerations and not on
food safet/ or health ris* .
considerations. /d' has been explained
before, section 201(a) of 'he act
specifically Includes a source of
radiation aa a food additi'.e (21 U.S.C
321(a)) N

Nor la there any statutory provision
that exempts processes from bein
declared on afood label (49 FR 5718)
and the agencg must examine whether
the failura ... declare auch processing la
mlsleadlnq L consumer*. In this context
It la not relevant whether irradiation ia
considered a Process in determining
whether retell labeling U appropriate.

41. Moat comments written In support
of a retail label requirement for
irradiated fooda stated that tha
irradiation process has not been
demonstrated to be safe, and that if
irradiation treatment of food ia
permitted, tha food label should inform
con" omen about which foods have been
inadiated so that consumers can make
Informed decisions about the kindi of
foods they buy. o

As discussed elsewhere in this
‘ccument. tha agency haa conduded
that the Irradiation of foods at a
maximum doie of 1.9 kCy (ICO kradc} IS
safe when used to contral arthropo
pest Infestation or to Inhibit the growth
and maturation of fresh foods, Inview
of thia fact, the arguments in favor of a
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retail label requirement, hased solely on
lha grounds that tha rradiated food 1a
not Safe, mu?t be discounted.

42, Several comments In favor of a
retoi| label re uwgment arqued that
[rradiation of food altered tha
organoleptlc n. operties of food tod
reduced Il nutritional value and that
theae changes are -alenal facta
re%unm% sclosure order sections
403(a) and 201(n3 of the act The
comments stated that consumers have a
right to know whether such processing
hai\taken, lace. ,

food iS considered mishranded

under section 403(e) of the act if its
Iabehnq is false or misleading in any
Partlgu ar. In determining whether
abeling is misleading, the agency must
take into account the extent to which
the labeling fails to reveal material facU
in I|(};ht of representations made about
the food or consequences that may
result from the use of such food (section
201(n) of the act). Therefore, the agency
must decide whether the changes in the
organoleptic properties of irradiated
foods constiiute a material fact or
whether the information that a food haa
been irradiated constitutes information
that is material :j a consumer eve- if
the organoleptic changes were not
significant o

he agency agrees that irradiation
causes certain changes in fooda and that
even small chan%es that pose no safety
hazard can affect the flavor or texture of
a food in a way that may be
unacceptable fo some ef.njumers. Even
those opposed to a retail labeling
requirement agree that under certain
conditions irradiation causes substantial
changes in the organoleptic properties of
some fooda. Moreover, aa discussed in
the response to comment 36, inadiation
ma¥ not change the food in any way
that is visible to the consumer, so a'label
statement provides the only means of
letting consumers know that a food haa
been Irradiated. Thus, the absence of a
label statement on retail foods tniy
incarrectly suggest that an irradiated
food is essentially unP_rocessed.
Therefore, this regulation provides that
the retail label contain a statement that
the fo F] has been inadjated. .

43, The agency has also reviewed
comments that ar_?ue_ both for and
g(rqams_tt e substitution of the term. .

onlz!ng”ener%y or the term “lonizing
rale,tlon in ffie proposed wholesale
labeling requirement and in any retail
labeling requjrement that was
contemplated but not proposed. Most of
the arguments = the sgbstltutlon stated
that they favored use of the term

|on|zmg_ene_rﬂy 10 reducg the problem
of confuding Irragiation with
radioactivity and argued that use of the
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term "lonizing energy" would be leae
likely to be misunderstood by
consumers. Other comments-argued that
both tcrma are likely to be
misunderstqo bY consumers,
. In'view of tha fact that tha term
ener%y .could be confused with its
more ordinary meaning as applied to
foods, namely. ¢ caPaut of the fo%d to
provide caloric energy, . eafgency( 0es
not agree that substitution of the term
loniZing energy" would be less likely to
be misunderstood boy consumers.
Furthermore, none df the comments
offered any substantive evidence that
one terra wowd more Ilkelg, e
und?rstood then another, éither at the
wholesale or retall level.

The agency does recognize that some
popuiation.groups may harbor m
prejudice against anything treated with
radiation but Is of the opinion that with
the labeling flexibilities provided in this
regulat on. manufacturers will be able to
overcome these prejudices as consumers
become more educated about the
Process and the advantages this
echnology has over alternatives
existing in the industry.

44, One comment suggested that the
agency uae the term “picowave
treatment” in order to parallel the term
“microwave treatment'-that Is
commonly used for another form of food
processing. o

The agency gave careful consideration
to the use of this term but it finally
concluded that It should reject this
sug%estlon because the term “picowave
treatment" IS not in common use In tha
Industry or in the scientific community
and would be neither trsn Informative
to tha consumers than tie label
statement "treated with radiation" nor
more understood by those In the food-
processing industry. In addition, the
microwave terminology is associated
with complete cooking of the food which
in no wey parallels irradiation treatment
of food as permitted bE/ this final rule.

45, Several comments suggested
alternative Ian%uage for the wholesale
label statement based cn tha
assumption that the a?ency would
?ermlt reirradiation of a food provided

hat the total abtorbed dose did not
exceed the permitted amount These
comments suggested statements such as
‘ Ifonlzatloné)rgces‘s‘ed with a maximum
0 kGy™ or “processed with
electromagnétic energy (or picowaves)
or electron beam enerqy (as appropriate)
In the range of 05 MaV"to 10 MeV with
adoseof (blank to be filled in by
proiess r." _

Elsewhere In this d chent tha
agency haa addressed the Issue of
réirradiation and has concluded that
multiple exposure of foods to radiation

li Inanroprlate. Tharafore. there la no
need to dlicuai these comment*,

46. A few comments suggested that
tha wholesale label statement be
reFIaced by e code itamp that would
reflect the pertinent Information about
tha treatment similar to that now used
for tha place and date of production for
canned foods. . _

The agency has rejected this approach
because the Burpose of requiring a
wholesale label'is to alert other food
processors that a food has been'
Irradiated. The code stamp currently
uaed in the production of canned foods
la informative onl;/. to the individual
canner, Different Tirms uae different
codes for their own special tricking of
food lots. For a code stamp to be useful
at aU. there would have to be *
universal code used by ill
manufacturer*. Even this approach,
however, ia unsatisfactory when
comFared to labelkg because there is a
greater chance for error In Interpreting a
code stamp “lan In reading a statement
that the food haa been Irradiated.

47. A few comments su%gested that
the agency permit alternative language
to be substituted for any require
statement to reflect more accurately the
the of processing Involved. In place of
thr phrasing "treated with ionizing
radiation." the comments suggested
statements such aa "treated with x-
rays" or "treated with gamma radiation
from cobalt-60" or "treated with electron
beam energg." .

In the Federal Register of January 7,
1967 (32 FR 140), the egency proposed
that terms such aa "processed (or
treated) by x-radladon” tnd "processed
£or treated] bggamma radiation" could

e substituted for "processed (or
treated) b{ lonizing radiation" at tha
option of tha processor, whenever the
more specific treatment was aﬁpllcable.

The a enc?]/ concludes that tha option
to describe the type of radiation should
still be made evailabla to food
processors. Tha a%e,nc?/ laof tha opinion
that It Is In tha public Interest for labels
to bear a statement that la as descriptive
of the process aa Posslble. Permlttmg
these aitemativo labeling stetement
will also serve to educate tha general
E)ubllc about the various types of

reatment used by food processors.

40.  Several comments recommended
that FDA require iogo to represent
"radiation” Instead of a worded
statement on the label of retail food]
that have been Irradiated. These
comments Pomted to the fact that there
la a symbol used Internationally to
convéy the fact that food has been
inadiated. A comment from the U.S.
Environmental Protection Agency (EPA).
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although not opposed to the use of s
logo to represent use of the Irradiation
process on food product labeling,
expressed concern that Iha symbol that
h't bean used Internationally closely
resembles EPA'a official logo. EPA
asserted that use of the symbol might
cause consumer confusion about
whether EPA had endorsed use of a
product that carried suct a logo.

The agency beliavai that Iha usa of a
Iogo In conjunction with a descriptive
label of the process would serve to
educate the ?eneral pujuc that tha logo
end the label are synonymous. Thus, the
egbenpy is requiring that the label and
la elln%; of retail packages of food]
irradiated shall bear tha following logo

along with the statement "treated with
radiation." This logo derives from the
symbol that has been used
internationally to convey the fact that
the food bns been Irradiated.

For irradiated fooda not In ﬁackage
form, the required logo and phrase
“treated with radiation" shall be
displayed to the purchaser by otheT
means as discussed elsewhere in this
document. In addition, the label and
labeling and invoice! or bills of labeling
shall bear the statement "treated with
irradiation—do not irradiate again"
when shipped for further processing,
labeling, or packaging. o

With md_ustry,unlfolrmlg using this
logo in conjunction with the wording
"treated with radiation" or “treated by
iradiation” and an educational effort'to
Inform consumers about tha meaning of
the logo, the agency has modified thia
rule to require 2 years after itj
publication only the use of the logo
without the accompanying termmologi]y.
The agency will assess the need for tha
mandatory language to accompany tha
logo during this 2-year period. Any
extension of the wording requirement
will be established through notice and
comment rulemaking.

49. Several comments argued that
even if a retail label requirement were a
part of rhe regulation that this

requirement should not ippiy to fresh
fruits and vegetahles because such
labeling was |mPract|cabIe. Other
comment! simply taksd how any retail
label requirement would anIy fo fresh
fruits and vegetablei sold In bulk retail
food stores.

Ths agency does not agree that retail
Iabelm% of fresh fruits and vegetables
would be impractical The final
regulation as modified states that
Eackaged fruits and vegetables include
ha Ioglo and tha statement “treated with
radlation"bn the label Forirradiated
fruits and Vegetables not In package
form, the regulation provides three
alternatives for meetln? the labeling
requirements. Aa an alternative, each
item of Inadiated fo*~dmay ba
individually labeled. The agency haa
been Informed that soma companies
Plan to label each piece of inadiated
0od. The required information may be
displayed to the purchaser with either.
(1) The labeling of the bulk container
plainly in view or (2) « counter sign,
card, or other appropriate device
bearing the logo and the term “treated
with radiation” In order to inform the
consumer that this product has been
treated with radiation. This approach Is
consistent with the exemption provided
in 21 CFR 10122(e) for bulk fruits and
vegetablei that may have applied waxea
or coatings and for processed fooda sold
in bulk without packaging.

C Current Good Manufacturing Practice

FDA has Issuer! general requlations
regarding current good manufacturing
practices (CGMPC) (21 CFR Part 110) as
well as specific CGMP regulations for
soma tgpes of food gl CFR Parti 113,
114.11B, 123, and 12 gorfood additives
(2L CFR1722,1742.182.1,184.1). Such
regulations are based on standard
Practlces of responsible manufacturers
n the Industry. . _

Ths CGM? regulation for Irradiated
food could not he haaed solely on
current radiation practices because of
the Lack of substantial experience with
food Irradiation. However, there has
been extensive experience with other
types of radiation processing [e.q.,
hospital supplies), and the Industry haa
established standards in some cases.
FDA considered both Ihe experience
and standard practices In the nonfood
radiation processing Industry and CGMP
In the food Industry In develo_pm% Its
pro(fpsed regulation for irradiated food

nd in evaluating comments. .

In general, comments were su&portlve
of tha proposed provisions In 117925,
including the proposed requirement for a
scheduled food irradiation proceva, to
establish a standard operating
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procedure specific to each food and
radiation facility. Many comments
supported recordkeeping requirements
and tmphaslzad the need for personnel
training and FDA Inspection.

1 One comment cn proposed
117925(c) was concerned about tha
trammP that would be required of the
“?ualllle.d person with expert knowledge
of radiation processing" and what
Ftdsral or State agency would license or
otherwise certify a radiation processing
specialist who is needed to establish
scheduled processes. Another comment
suggested that FDA coavene a panel of
exFert.s to develop a protocol for the
establishment of scheduled processes
for food Irradiation Instead of tearing it
to industry experts. The comment alSo
sug%ested that the Codex Standards and
ths Code of Practice for inadiated food
be incorporated or Identified as a
guideline for the establishment of s
scheduled process (Ref. 70). (These
documents were developed by the
Codex Allmentariuj Commission of the
Food and Agriculture Or(t;amzatlon of
tha United Nations, and the World
Health Organization.)

The agency has co jurisdiction over
tha IkensLng or certification of radiation
proceuing specialists. (However, see
comments regarding the training of
radiation safety personnel required by
the Nuclear Regulatory Commission
{NRC) In the section on environmental
mpact elsewhere In this document) The
manufacturer la responsible for choosing
individuals who are qualified by
appropriate scientific trainingin d
applied experience to ensure tha
Integrity ot tha food Irradiation process
FDA believes that there la sufficient
Incentive for food manufacturers to
select qualified people tnd that FDA
need not Intervene. Therefore, each
manufacturer |a expected to select
personnel having expertise and
experience in the radietion proceuing of
food and knowledge of tha requirements
of ths particular facility. The specialist's
work experience must be documented
and must demonstrate training and
experience in radiation processing of
food. FDA believes that a background
check for such personnel would be done
In any case. FDA has no plans tt this
time to require the licensing of such
Individuals or tc convene a panel of
exPerts to develop a protocol for the
establishment of scheduled processes.
Ths agency agreos that the Codex
Allmentariuj) Standard and Code of
Pnctica ts a useful guide but sees no
need to require compliance with that
code by regulation.

51. " One comment on proposed
| 17925(d) asked If food processors who
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use irradiated Ingredients in their retail
products art subject to th* _
recordkeeping requirement* ot thi*
requlation. , ,
~The proposed rule tnd this regulation
limit the maintenance of records lo the
food irradiation processor. Therefore, a
food manufacturer who uses irradiated
Ingredients in foods designed for retail
trade is not required to maintain records
related to irradiation treatment.

52, One comment on proposed

i 17925(d) requested clarifies dan about
the length of time that records must be
maintained. The comment stated that
some dry foods, such as spices, may
have a very long shelf life that cannot
alwaﬁs be predicted by the processor.
Another comment suggested thst
records be maintained only 3 years.

The progosed rule would have
required the records to be kept for a
period thst exceeds the shelflife of the
irradiated food by 1P/ear. FDA tgreea
that this requirement Is not clear and Is
amending this regulation to require thst
the indicated recordi be retained for m
period of time that exceeds the shelf life
of the irradiated food by 1year, or for 3
years, whichever period Is shorter.

53. One comment stated thst tha
allowed uses of irradiation_should be
specified in sufficient detail so that
Federal and State 0."iicials may
accurately determine whethera
processor i* complying with the
re[();ulatlons. The comment sug(i,ested that
FDA consider specifying sampling
procedures to monitor whether a
processor ia complying with th*
re%ulatlons, o
~As explained in thia document,
irradiation of food it the permitted safe
levels does not produce amounts of
unlgue radiolytic producta sufficient to
be detected using conventional food
salmplmg| and analysis techniques,
Nonetheless, the agency agrees with the
comment that specificity ot procedures
is essential to ensure that radiation
processing has been p_roperlg{ carried
out. That 1s why this final tula Hat* the
permitted uses of Irradiation and
requires that « processor have a
scheduledCProcess for etch food
established by a qualified person with
expert knowledge of radiation
processing. The scheduled process muat
specify i dose range that will ensure,
that the absorbed dose will achieve ite
intended technical effect on Iha food
being irradiated. The final rule aleo
requires thet records be kept that
include, among other thmgs, evidence of
compliance with the scheduled process,
source calibration, and dosimetry.
Moreover, these records ere to be made
available for inspection by authorized
employees of FDA. The agency believe*
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that this Ii lufficient information to
determine whether processors art
complylng with th* re({;ulatmn.

34. © One comment stated that no
mention la mada In th* regulation
regardm% the role of State official*. The
comment expressed concern about
possible questions regarding State
activities In the area. The comment said
that State officials might be called upon
to assist FDA in enforcing th* final
regulation and wondered whether th*
final requlation ought to specify whether
State_activities involving tood
Irradiation processing would be
preempted under tharegulation.

The ‘act contains ao specific provision
?reemptln? the field of food Irradiation.

h* test of whether a State activity is
preem[qted b¥FederaI law and ~
regulations *whether the Slate activity
conflicts with and stands is an obstacle
to the Federal program. The comment
appeared to be concerned about
whether State inspection* or other
action* in support of this final re?ul_atlon
would be preempted by this regulation.
FDA notes that Slate officials routinely
sieist FDA in Inspecting certain
facilities that ere within their Slate In
order to conserve scarce agency
resources. The egency has, for many
¥ears, worked closely with the States
hrough cooperative work-sharing
agreements affecting compliance with
the act end its implementing regulatlons.
These cooperative efforts would further
ths goal of this regulation and would not
be precluded under any preemption
doctrine.

55.  Some comment* stated that a
regulation requiring access only to
records ia not adequate to ensure
compliance, and that FDA should also
propoee strict monltorm?_ or some
de;f;ree of official inspection.

he agency has authority to conduct
plant Inspections for all food-processing
plants, FDA did not Intend to Imply that
compliance would be determined solely
by Inspection of record*, FDA offldds
will Inspect food Irradiation plantj and
will cop?{ tnd review required record* to
assure that the Prqcessor la complying
with these regulations. The egency
would like todarify that It consider*
Inspection of records to Indude copying
of the record* for further review, and Is.
therefore, adding the words "and copfv”
after "Inspection” In new 117925(e) for
the same reasons stated In ths proposal
for records Inspection requirement* (349
FR at 5719] based on section* 409,703,
snd 704 of'the act Thus, if a food
manufacturer chooses to engage In
radiation processing of food. FDA will
consider that processor to have waived
any objections to the agency's ,
requirement of inspecting snd copying

pertinent record* with respect lo
irradiated foods. ) o

5. One comment listed that tilling of
food Irradiation dosage ia limited by ths
accuracy of ths testmghdosmetry. he
comment stated that the requlation must
provide method* for determining the
Ibsorbed dose which can be directly
related to standards of radiation
maintained by the National Burcan of
Standard*.

Th* agency (greet that the accuracy
of the testing dosimetry Is important’
Assuring accurate dosimetry Is a part of
developing a scheduled process.
Nevertheless, optimum procedures for
dosimetry may change, and FDA doe*
not Intend to limit dosimetry to any one
specific system it this time. FDA would
consider irradiation of food without
adequate dosimetry to be a violation of
the current good manufacturing practice
regulations.

57. A few comments requested that
the regulation permit multiple
irradiations of food provided that the
maximum dose limitation prescribed by
regulation ia not exceeded. The
comments ar%ued that there ara
conditions where a second radiation
treatment would produce e useful effect
without exceeding the maximum dose.
One comment stated that ths Codex
AlimenUrius standard for irradiated
foods does permit reirradlation of foods
under limited circumstances.

The igency disagree* that tha
regulation should permit Iha multiple
irradiation of foods for the following,
rations:

(1) An irradiated food that Is properly
‘packaged and stored should not require
urther irradiation to be marketable.
Irradiation processln? of food is not to
be used a* a substitute for good food
sanitation practices. '

(2) Where afood la Irradiated more
than once, the cumulative radiation dose
cannot exceed the maximum allowable
doss prescribed In ths regulation. Tha
determination of whether those fcoda
that era Irradiated more thsn once are in
compliance with tha 'requ!atlon would be
difficult and Impractical, if not
impossible. Inspection of Irradiation
records alone to determina compliance
would be Inadequate. Recordj
maintained by different Irradiation
facilities with respect to the reirradiated
food would not be available for
Inspection simultaneously. Moreover, If
a food wire Irradiated In"a foreign
country and subse%uently Irradiated In
the United States, the ahsence of
records from the foreign radiation
facth would make a determination of
compliance with ths regulation
Impossible.
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(3) FDA Is ewer* of the Codex
Alimentarius Itendard concernmg
rainadl'ttlon of food* (Ref. 70). The
Codex ASimentariu* standard does not
Permlt reinsdJstion of fooda. axcapt for
oods with low moisture content
(cereals, Rulses, dehrdrated foods, and
other such commodities), irradiated for
the ?ur ose of cantrolling Insect
reinfestation. This same ‘standard,
however, atatei that a fbod is not
considered to have been reirradiated
when: (1) The.food.pregared from
materials, which hive been Irradiated at
low dote levels. Is Irradiated for another
technological purpose; (ii) the food
containing less than 5 percent of an
irradiated ingredient is irradiated: or
(iii) the full doae of ionizing radiation
required to achieve the desired effect la
applied to the food in more than one
installment is part of procesing for 2
specific technplo%lcal urpose.In
accordance with 21 CFR 130.6, FDA will
review all food standards adopted by
the Codex AlLmentarius Commission.
The a?ency is not required however, to
accept these standards. .
~ Although the agency may. on its own
initiative, propose adoption of a Codex
standard under section 401 of the act (21
U.S.G. 341). any interested person may
petition the agency to adopt a U *lex
standard (21 CFR 130.6). Because the
agency haa not proposed adoption of the
Codex standard rea;ardmtg reirradiation
of foods as part of this rulemaking, this
issue requires no further discussion at
this time.

(4) The agency acknowledges that
there could be certain circumstances
where a useful effect could be produced
by reirradiating a food without
exceeding tha maximum dose limitation
prescribed by the regulation. However
at discussed earlier in this response, tha
agency believes thet efforts to monitor
compliance with this regulation through
recordkeeping and records inspection
would be difficult and impractical and
,mak/ even be Impossible in certain
instances. A further complication that
would arise should relrradiation of
foods be permitted Involves tha _
difficulty of complying with the labeling
requirements prescribed by the
reﬁulatlon. Complex labeling at the
wholesale level would be needed to
ensure that the maximum cumulative
dose absorbed by the food does not
exceed the maximum dose limitation
Presqubed by the re%ulatlon. Wholesale
abeling would also have to convey to
what extent moreviously Irradiated food
was treated. Furthermore, such
cumulative doses would have to be ths
minimal radiation dose reasonably
required to accomplish the intended
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technical effects. This minimal radiation
doss would bs very difficult to
dstsrmins if it Is administered In
multiple dosas. These complex Issues
would require careful consideration by
ths a?sncy during a separata evaluation.
For all of than reasons, ths agfency has
concluded that *rradiation of food
should not be permitted under this
re%ulatlon: .

8.  Soma comments questioned the
need for a 5 million electron volt limit
for x-ray sources and stated that this
energy limit should be Increased to 10
million electron volts. S

The 5 million electron volt limitation
for x-ray sources was based on data In
an earlier petition and Is consistent with
recommendations of the Codex
Alimentarius Commission. FDA has no
data demonstrating the safety of sources
operating at higher energy levels;
accordingly, this regulation approves ths
use of x-ray sources of no more than 5
million electron volts, Th* e?_ency will
consider changm? the limitation 1f data
supporting the :afa use of x-rays
produced by machines using energy
sources greater than 5 million electron
volts are submited Ina food additive
petition.

D. Other TechnicalEffects

59. Several comments were opposed
to food Irradiation because it can
theoretically affect the metabolic
processes of fresh foods, and thereby
conceivably make them less resistant to
spoilage by various fungal diseases.

Tha a?ency recanlzes that Irradiation
affects tlte metabolic processes of fresh
foods and may somstimes make them
leu reals,ant to spoilage. Irradiation,
like other processes, will not solve all
food-Preservatlon problems and will
sometimes be Impractical Food
Processors woul probablz notirradiate
ood If Imdlatioa causes the food to
spoil more quickly or to become leu
marketable. In such case*. Irradiating
food would be contrary to the
processor's self-interest Becauu th*
practicality of using food irradiation
makes this proceu somewhat self-
limiting. the agency conclude! thet It
need not restrict the Irradiation of fresh
foods merely because some foods may
be unsuited to such processm?.

6a Many comments requesied that
FDA taka a more general approach to
permit irradiation up to a dose of 1 kG
on any food for any purpose consisten
with current good manufacturmﬁ
practice. One comment stated that the
rule should be extended beyond frulti
end ve?etables to mushrooms and pork.
Several comments asked that the safe
dose be raised to 1.5 kGy (150 kradI. Ths
comments stated that 0.75 kGy (75 lend)
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Is necessary for maximum shelf Ufa
extension of pa ayfa, snd ths 1.5 kGIy
safa dost would allow for soma latifude
In des|%n|n a commercial food
Irradiator. Ona comment statsd that ths
term "Insect control" may b* too
rastrictivs snd suggested “ﬂest controL"
Several comments stated that t
maximum dost of LkCy Is sffectivt for
trichina* control and for microbial
control In soma foods.

The agency intended the term “fresh
fruits snd vegetables” to Induds
mushrooms, which are fruiting bodies of
fungi Tha qency now beUaves that the
term "fresh foods" may more adequately
describe foods such as fruits,
vegetablei, and mushrooms that ara
capable of additional growth and
maturation but that may be treated with
lonizing radiation to Inhibit those
processes. FDA Is reylsm? the regulation
accordmgli. Ir addition, the agenC){
agrees that the term “insect control"
may be too restrictive. Therefore, the
agency Is substituting the term
“arthropod pests" to include Insects,
spiders, and mites, but to exclude pests
such as bacteria, molds, mice, and rats.

Although the agency believes that the
safet% of food Irradiation below | kGy
(100 krad) has been established. the
agency proposed to limit the use of food
irradiation according to Intended
technical effect rather than simply by
dote. This was done both to avoid
Indiscriminate use of Irradiation and to
aid enforcement of dose limits because
there would be no reason to exceed the
permitted dose for tha allowed technical
effects. For example, overtreatment of
fruits and vegetables ray adversely
affect their marketability. Thus,
exceeding tha permitted dose would
result In a substandard product in
effect compliance occurs due to a self-
limiting factor.

In the specific case of papaya, tha
agency believes that an adequate
commercial radiation fidlity can be
designed for papaya with the current
limitation. Alternatively, the agency will
review t petition to Increase the
maximum permitted dose for fresh
foods. _

The agency is aware that the
permitted dote may also be somewhat
effective for other uses, such as
decreasing the microbial burden In
meat fish, and poultry. FDA did not
Proppse these uses, however, because
rradiating at such low doses would not
be sufficiently effective for microbial
control to be self-limiting. The agency
stated in the proposed rule that it would
consider other uses below | kGy (100
krtd) Lla petition supported by evidence
that a specific technical effect’can be
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accomplished below 1kCy (100 hid)
and if an appropriate food additiva
regulation can b« promulgated and can
be enforced. The agency haa recaivcd
petition* for the uae of irradiation lo
control trichinae in pork at doaea below
1 kGy 100 krad}. Aa diacuaaed earlier in
thia preamble, Tha agency iaaued a final
rule on July 22. IV i."in reaponae to oca
petition to"control Trichinella spiralis in
pork (50 FR 29658). In thia document, the
agency ia deleting i 179.22 and ia
incorporating that authorization for tha
irradiation of pork in new J 179.26(h).

61.  One comment atated that FDA'a
Propolaed rule would heve relatively
ittle impact on tolving the overall
?roblem of food spoilage and contended
hat FDA ia apparently seeking to avoid,
delay, or olherwiae ahelve indefinitely
the approval of irradiation at higher ~
dosu levela. The comment atated there ia
no reason for FDA'a reluctance to
Froce,ed on it* own initiative to approve
food irradiation at dosea abova L KCy,
including radiation stenlization of
chicken. Other commenti atated that
FDA ahonld permit dose* up to 10 kGy
baaed on the Codex Alimenuriu*
standard.

FDA'a traditional approach to isauing
a food additive regulation has been to
respond to a properly documented
Petltlon.. FDA initiated thia rulemaking
0 Permlt food irradiation because it
believed that an agency-initiated
rulemaking would be more efficient for
those uses where the agency needs no
further safety data.

Two consideration* prevent th*
agency, at thia time, from proposing a
%eneral requlation allowing higher ™

oses. First at higher dosea. Irradiation
can significantly retard microbial
spoilage without killing all spores of C
botulinum. Under some condition*, C_
botuiium can grow and produce a toxin
that constitutes a health hazard Baaed
on cuirent information, the agency ia
unahle to prescribe safe condition* of
irradiation at higher dotes for foods that
would ensure C hotulinum organism*
would not develop.

Second at the dosea permitted In this
regulation, the total amount of radiolytic
products consumed is too imall to be of
concern, either because of low doaea or
because fooda to treated are a minor
part of the diet Further, safety ,
Information from animal feeding atudiea
ia unnecessary under these
circumstances, The proposal atated that
FDA iareviewing a number of atudiea to
determine whether fooda that ire
irradiated at doaea abova L kGy %100
krad) can be considered safe without
additional toxicological atudiea. Aa
stated elaewbere in this document the
agency haa reviewed these studies and
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found that Quc ware acceptable by
current standards. Thia data bast la_
inadequate to aupport a broad decision
that all fooda may b* irradiated safely at
higher doses up to 10 kCy (1 Mrad).

_ Therefor*. FDA does riot Intend 'to
initial* further rulemaking on food
irradiation based on tha information
before it at this dm*. Tha agency will, of
course, continue to evaluate an

respond on a csse-by-case baaia to all
food additiva petitions involving
irradiation. , ,

_ 62. Several comment* diacuaaed using
irradiation to control microbial
contamination of animal feeds. One
comment atated that Iha,a?.ency should
consider the use of irradiation to treat
all animal feeds ug to a maximum dose
level of 25kCy [2-5 Mrad}.

Ths agency agrees that irradiation of
animal feeds to control microbial
contamination could be addressed, but
not necessarily as part of thia
rulemaking. Raiaton Purina Co, filed a
food additiva petition (FAP 2198
(December 16.1964: 49 FR 49181
proposing that the re?ulatllons be
amended to provide for microbial
disinfection of laboratory diets for rats,
mice, and hamsters by radiation
treatment. The a%ency responded to
this petition in the Federal Register of
February 19, 1986 (51 FR 5992). Any
interested person able to document the
safe use of a source of radiation to treat
animal feeds maY_ submit an animal
food additive petition for that use
gYnlder the provisions of 21 CFR Part

63. Ons comment stated that tha
agency ahonld permit the use of
radiation to sterilize meals to provida a
more nutritious and palatable diet for
persona who require sterile meala.

Tha agency Is considering a separate
rulemaking to permit the Inv.e.stlgatlonal
use al unag roved food additive* under
section 4G (?)of tha act (21 VSXL 348(01.
That Istua la not relevant to tha use* of
food Irradiation permitted under this
re%ulatlon.

4. Several comments atated that
there were other alternatives to
Irradiation for Insect control or for
?rowth and maturation Inhibition of
resh fruit* and vegetables and that,
therefore, there was no need to permit
food Irradiation.

Tha agencz agreei that there are other
methods both for insect control and to
Inhibit tha growth and maturation of
fresh fruits and vegetables. However,
the existence of auch Eoethode la not a
reason to prohibit equally safe _
alternatives, nor doe* the act authorize
FDA to arbitrarily limit the aafe
alternative* that are to be allowed. Ths
aﬁenc bellsves that the marketplace
should determine which alternative

treatment method la used whan salary is
not an issue.

£ Packaging

5. On* commant listed that FDA
should consider ths possible migration
ol toxic substances from packaging
material* to food during Irradiation.
Several comments noted that th*
proposed rule doee not discus*
packaging materials tnd that this
omission may craat* confusion with
respect lo 1 179.45. in addition, co*
comment asked specifically whether the
Irradiation of bulk packagm? materiel*
such u fiber drums tnd burlap be?s IS
Permltted even though they are no
isted In 1179.43. Ths comment
questioned the need for } 179.45 end
suggested. ea an alternative, granting
approval for irradiation of all
substances that are currently generally
recognized aa safe as packaging
matérial*.

FDA ?omts ont that afl packagmg
material* cr components of packaging
materia] that may reasonably be
ex_Pected to mu[;rate to food must comply
with appropriafe regulation* authorizing
their use. Comﬁonents of packaglng
materiali thet heve been irradiated may
migrate to food to a different degree
than components of an unirradiated
material

There ere two aspects to thia problem:
(1) A Packaglng material that is
Irradiated before food contact may
degrade or under%o crosalinking or some
other change so that it Is significantly
different from the aonlrrcdiated material
and (2) papka?mg material Irradiated
while in direct food contact may
produce Ira* modocular weight
materials that might migrate”intn ihe

0od.

hr the first case the irradiated ,
malarial may be tested to sea whether it
is suitable for use In contact with food
and complleswnh.app[oPrlate o
re%ulatllon!. If the irradiated material is
still suitable far use and complies with
the app_llcable regulation*, no additional
regulations are required. If th* irradiated
material no Iongier. cerm Lies with
applicable regulations, Interested
persona may submit a food additiva
petition to amend the regulations
accordingly. . _

In tha second case, volatile materials
migrating Into prepackaged food* during
irradiation would not have been
considered In evaluating whether the
Facka ing materia] waa safe for its
ntended use, unleza the packaging
materiel had been (pacifically
authorized under 1179.45. Section 179.45
lists packaging materials that may be
formed Into containers for holding or
packaging food Intended to be Irradiated
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and which may b* subjected to
incidental Irradiation during tha
radiation treatment ol prepackaged
fooda. This regulation waa issued in
respons* to petitions for packaging
materials used wiih food during
irradiation in anticipation of exganded
uses of food Ltradiedon. in tha 1960's.
Therefore, the a%encI disagrees with th*
ccirunent that) 719.45 is unnecessar{:
section 179.45, however, does not List
packaging materials that are generally
recognized as safe (e.g.. glass, wood,
natural fibers) but which-may axhibit
different characteristics of migration to
food during irradiation. FDA knows of
no information on such materials during
irradiation by which they could be
lgenerally recognized as Safe. Therefore,

DA does not consider auch material* to
be generally recognized aa safe when
used in pac afgm that ia irradiated In
contact with food. The agency Invites
petitions to amend } 179.45 to include
generally recognized as safe packaging
materials and_othergackagmg materials
not currently in 1179.45, _

The agency agrees that the failure to
addiess pack.agmg in the proposal may
cause confusion. Because of the possible
confusion. FDA is adding a new
paragraph in } 179.26 clarifying the
Intended requirement that packaging
materials containing food during
irradiation must comply with J 179.45,

F. Public Education

disposal, and (3) transportation. FDA
requested a response to the** comments
from OSH.fi (Ref. 71). NRC (Ref. 72). and
DOT (Ref. 73) and has summarized their
responses below.

67.  Several comment* war* concerned

with worker exposure and with plant
safuty and claimed that current safety
standards ara Inadequate to protect ~
workers employed in Industries handling
radioactive material*, _

A facility using radioactive material
must first obtain a license from NRC or
tha corresponding agency in an
agreement -State. NRC has informed
FDA that In order for a firm to b«
licensed to possess and use radioactive
material In an Irradiator, the firm must
file an application with NRC or th*
corresponding Slate sgency. The
information that needs to be submitted
includes the training and experience of
individuals responsible for the radiation
safety programs, the training provided to
persons who vrill work under the
supervision of the responsible N
individuals, a description of the facility,
lhe safety systems designed to protect
personnel fiom exposure to radiation,
and the radiation protection Program.,

NRC atate* that the regulatory “Guide
for the Preparation of Applications for
Licenses for the Use of Panoramic Dry
Source-Storage Irradiator*, Self-
contained Wet Source-Storage
Irradiators, and Panoramic Wet Source-
Storage Irradiator*" (ReL 74) provide*

66.  Many comments stated that a need guidance to potential applicants about

exists for a public education campaign
supported by the government an
industry. _

The agency agrees that there ia a need
for public education in thia area.
However, the agency is _resgqnsmle or
ensuring that food additive
source of radiation are safe; FDA has no
Proper role as t promoter of a specific
0od additive or food %rocess. Tie
agency believes that the primary
responsibility for such educational
activities remains with Industry in thia
instance.

C. Impact Analyses

The agency stated in the proposed
rule that existing safe%uards in
re%ulatlons issued by the Occupational
Safety and Health Administration
EOSIm,). the Nuclear Regulatory

ommission (NRC&. the Department of
Transportation (DOT), and FDA are
adequate to ensure that there will be no
adverse environmental effect However,
many comments expressed concerns
about the environmental Impact of this
regulation. These comments can be
separated into three c.ategorles:. (1)
Radiation safety within the facility
(worker safety), (2) waste storage and

f
including m

Ipedfic details needed In an application
for possession and use of radioactive
material In an Irradiator. The NRC staff
reviews tha application to determina
that (1) tha applicant’s proposed
equipment and facilities are adequate to
Protect health and minimize danger to
ife and property, (2) th* applicant la
qualified by training and experience to
use the radioactive material for tha
purpose requested and In auch a maimer
as to protect health and minimize
danger to life and property, and (3) tha
program described will result in
compliance with NRCa regulatory
requirement!. If the information
provided in an application la
satisfactory, a license Is issued, After
issuance. NRC conducts Fer;qdlc
inspections of irradiator facilities. In
1978 and 1979, NRC collected exposure
data from all licensees. The average
annual measurable dose for persona
engag_ed inirradiation operations was
160 milllrems. (Tbe maximum
permissihle |on|zmg1 radiation dose for
worker* is 5,000 milllrems per year.

~ 66. One comment state
ionizing radiation standard L29 CFR
1910.96% would apply to worker
exposures from machine-produced

d thst OSHA's
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radiation*. but questioned the _
or?anlzatlon's anility to ensure workir
safety. _

In respons* to this comment. OSHrt
confirmed that Its currant Iomzmg
radiation standard (29 CFR 1910.96)
would. apply to worker exposures to
radiation from machlne-groduced_
sources. As In the past, OSHA will
concentrate [t* Inspection*| resoyrce*
on high priority problems, and will
consider additional action should
Information develop indicating i need
for concern.

86.  Many comments were concerned
ahout tha saféty of transporting
radioactive materials. In'general and .
also argued that implementation of this
regulation would lead to Increased
amounts of radioactive materials being
transported.

Both DOT and NRC have responded
to this comment, They stated that the
transportation of radioactjve materials
IS an activity which 1s h|%hl¥ requlated
by both the Federal end State
government*, Both DOT and NRC have
regulatory requirements that govern all
aspects of transportation In detail from
quality assurance In packaging lo.
requirements for posting Information
that is dearly visible o transporting
vehicle*. _

Tha overall safety of transporting .
radioactive materiflr ./as evaluated in
the NRC report entitled "Final
Environmental Statement on tha
Transportation of Radioactive Material
b}/ Air and Other Mode*” (NURZG-
0170) (Ref. 73). The repart conduded
that the total risk from ill transportanon
of tuch materaala was acceptably low.

C ha* conduded. after review of the
subj*ct, that th* re?ulatmn* are
adequate to grotﬁc the public against
unreasonable risk* from the trarisport o
radJoactiv* materials (46 FR 21619; April
13,1961). NRC helieves such shipments
cg_n b* mad* safely because I|%ensees.
shipping radioactive material for use in
food irradiator* are required to comply
with an NRC regulatory program.

Food irradiation sources are held In
the form of welded, sealed sources and
are transported In acddent-realntxnt
packaging. There ha* never been a
release of radioactive materials from
on* of these packages in the United
Statea aa a result ot a transportation
accident, f_ven when tr_anspo[]tmg
Eowders quid*; orgeiea. Th*
ransportation of sealed sour?_es would
make a release even more unlikely.

70, One comment stated that DOT.
NRC and tha States ara Ineffective in
their reg_ulatmn of transportation of
radioactive materials.
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DOT disagreed and itatad In a lattar
lo FDA that tha approach bain* uaad by
NRC DOT, and tha Stita* haa baan
effective In anauring_ safatv.

71. Dna commentitatad that tha
absence at affective regulations tor
transporting radioactive materials baa
prompted over 200 local communities to
Impost bans or restrictions on nuclear
cargo transportation in deflasde of
Federal preemption. ,

DOT advised FDA that this (* a
misleading statement DOT haa no
evidence that the transportation of
radioactive materiaU haa caused any
safety problem. DOT pointed out that
there'may be a erlad of reasons
behind these local restrictions, many of
which may be unrelated to safety.
Finally, the existence of local
restrictions against the transport of
radioactive material provides no
evidence that there ia or has been a
safety problem associated with auch
transportation.

72.0ne comment stated that tha
history of momtor[n? transportation of
radioactive materials leaves much to be
desired. The comment died inddenta
reported over the past 2 years where (1)
sources were simply "lost" or were
found by children'in public, unrestricted
treat: (2) sources were acddentally
mixed with scrap metal; or (3) offsite
contamination from radiation bdvproduct
facilities resulted in widesprea
contamination. The comment further
questioned what would happen when
millions of curies are added to the
commerdal sector, if the Federal
government cannot keep track of the
approximately 17,000 sources in the
United Slates.

DOT advised FDA that the references
made _b?/ the comment to lost sources
are misleading. The Incidents referred to
did not involve sources as large aa those
to be used in a food Irradiator, Sources
that have been lost in transit in the
United States hav* been those m'very
low activity or emptr packages that ~
pose relatively small risks. High activity
sources such as those used fof food
irradiation are transported In U[Ee
heavy packages which ara not likely to
be easily lost. Additionally, DOTs
regulations require thst the shipper of
such packages notify ihe consignee
when mshipment is made so that tha
consignee expects it and can take
Prompt action If it is not delivered on
ime. The comment about radioactive
material being mixed with scrap metal
«efers to in incident in which a

idioactive source was Incorporated

to steel made from scrap metal This

rident involved L* :rnational licensing
thorities and had i.olhing to do with
domestic transport
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The |gsnc%/ has determined that the
axisting controls over the transportation
of radioactive material! ara adagoats to
ensure safety even whan the number of
radiation sources Increases, as might be
ex;zjected as aresult of thia rule.

3. Many commante expressed
concern that an Increased use of
radioactive materiall will lead to a
corresponding Increase In problems
regarding proper disposal of radioactive
wastes and possible environmental
contamination. ,

Under NRCt regulations, staled
sources used Inanlrradietor may be
disposed of by transfer to an authorized
recipient as specified in 10 CFR
202301(a), An authorized recipient could
be Iha original supplier of Iha sealed
sources, another licensee which is
authorized to poasesa the sealed
sources, or a facility licensed to receive
and dispose of radioactive wastes.

In practice, e cobelt-60 sealed aourca
la usually returned to the original
supplier at lha and of its useful Ufa.
Disposal of the sealed sources could be
accomplished by transfer to one of tha
existing facilities authorized to dlsPose
of radioactive waste materials. In the
United States, these facilities era
located in the States of Sonth Car :Hni,
Nevada and Washington. With resHect
to the cesium-137 capsules -which the
Department of Energy (DOE) has .
available foruse Inirradiators, DOE will
lease the canuIes to llce”"eet and ths
capsules will be returned to DOE at the
end of their useful life.

Tha agency believes that these
measure* era adequate to safequard
against possible environmenta
contamination.

74. Many comments were concerned
thet food [rradiation might cense tha
formation of mutant pathogens. On*
comment stated that'an environmental
Impact statement must be filed for thia
reason by the agency before further
action Is'taken.” _

The agency considered the potential
environmental impact of permitting food
Irradiation and conduded thet an
environmental impact statement was
not required, and submitted this finding
of no significant Impact and
environmental assessment to tha docket
for public review, as noted In the
proposal. No new information or
comments have beenreceived that
would alter the agency's previous
determination. Aesponse to th*
comment thst mutant pathogens may
result during food irradiation has been
provided earlier ia this document.

75. Various comments on tha
economic impact cf tins process stated
that this process w: 'L provide
consumers with a g variety and

quant|t>{ of foods than that now
available because of quarantine
restrictions or limited shalf Ufa, Other
comment* atated that the proc*is la
txpenalva and thus would Increase tha
price of food Comments from Industry
stated that tha coats Involved in
commissioning a facility would require a
broader range of uses to make tha
operation financially viable.

The a%ency believes that tbe
marketplace will determine whether
Irradiation of food la economically
feasible. No Information was provided
to suggest that Issuance of this final m[*
would pose an unacceptable economic
burden on society.

HL Objections

Any person who will be sdversely
affected by this regulation may at any
time on or before May 19,1966 submit to
the Dockets Management Branch
(address above) written objections
thereto and may make a written request
for mpublic hearing on tha atated
objections. Each objection shall be
separately numbered and each
numbered objection shall specify with
particularity tha provision at tha
requlation to which objection 1s made.
Each numbered objection on which a
hearmfg U requested shall specifically to
state; failure to request a bearing for-any
particular objection shell constitute a
waiver of the right to a hearing on that
objection. Each numbered objection for
which a hearm,P ia requested shag
Include a detailed description sn
analysis of tha tpedfic factual .
information Intended to be presented in
support of tha objection in the event thet
a hearing Is held failure to include such
a description and analysis farany
particular objection shall constitute a
waiver of th¥ right to a hearmg on the
objection. Three copies of all documents
shall bs submitted and shall be
Identified with the docket number found
in brackets In the heeding of this
regulation. Received objections may be
seen in ths office shova between 9 tun.
and 4p.m. Monday through Friday.

V. Rafsrancas

Tha following sources referred to in
this document are listed below.
Documents with an asterisk (*&have
been placed ou display In tha Dockets
Management Branch (address above),
and may bs seen between 9 ton. and 4
p-m, Monday through Friday. All th#
references not on display are available
gs pkubllshed articles, reports, snd

00Ks.

1 ‘Brmsttt AR, stSL, Htcomntndstiotj
for Evaluating the Sa/sty of lrradiated
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Foods, "Final report prepared lor Iha
Director. Bureau of Fooda. FDA. July 1980.

2. "Food Additives Evaluation Branch.
“Final Report for the Talk Croup for the
Review of Toxicology Data on Inadiated
Food*."* Memorandum W. Cary Flamm.
April 9. 192,

3. "Bibliography of reports evaluated by ihe
Task Croup.

4. "Evaluation forma foe the referenced
report*.

5. ‘Cancer Assessment jCoa,mitt™*. Center
for Food Sofely and Applied Nutrition.
Memorandum of Conference. October 1.194.
end January 4.1913.

8 "National Toxicology Program Doard of
Scientific Counselors. Final Summary
Minute* foe the ""Peer Review of t Dele
from the Raltech Lifetime Feeding Study with
Irradiated Chicken Meet inCO-1 Mice by the
Technical Reporta Review Subcommittee and
Panel of BExperts." held at Research Triangle
Park. NC. March 2.

7.Beyer*, w.L, ef aI "Chemical
Cnnaeguyences of Irradiation ofSubtroplcal
Fruit*.” In "Recent Advance! (s Food
L-radiation.” PS, Elet and A.|, Cohen, etla..
Flsevier Biomedical Press. Amsterdam, pp.
171-189. 1993.

8. Basjon. RA. "Adviincei :n Radiation
Che— istry of Food and Food Componen®s—
An C =erview." ;n "Recent Advances ;n Food
Imaa—etlon.” P-S. Elias snd A.). Cohen, eda.
Eltev.er Biomedical Press. Amsterdam, pp. 7-
5. Ital.

9.: chuberL |. “'Irnradiation of Food and
Fooc fonstituenti: Chemical and Hygienic
Consequences." Il = Improvement of Food
Quality by lradiation.”" Proceedngi of a
pincL Vienna. June 19-22. 1973. Intermatioral
Atomic Energy Agency. Vienna. 1974. pp. 1-
3.

10. Committee on Food Addiliv, * Survey
Data. ""1992 Poundage Update of Fo<.,1
Chemical*." Food and Nutrition Board.
Commissioner on Life Sciences. Na loal
Reaearch Counci l National Acader y Pres*.
Washington DC 19%4.

yadarsbinl E, and P.C. TLL)EJ "
Afl tox&n Productlon 00, Irradiated Fooda.
Foo and Cosmetics Toxicology. 142s3-2s5.
Prn{adarshlm e_and P.C. tul

Efke%té) CraF(;ed Doses of Ctgnn}n Rasdlatlon
on ATlatoxin roduc 1on liu
Hﬁ rasitjcus in Wheat." FogdA arﬁ)g gosmencs

0XI1C0I0gY. 17 505-307. 197

13. "Board of tha Intermational Committee

on Food Microbiology and Hygiene. ""Tha
Microbiological Safety of irradiated Food."
Report of a meeting with participation of
WHO . FAO. and IAEA. Copenhagen.
December 10.1382. CX/FH 8. and
referemei contained therein.

"Dwval-Iflah. P., eral., R-plaimiii
Transfer from SeITafia quefamcns o)
Esc>lenchiu coli in vitro and InVivo in the
Digestive Tract of Cnotobmlic Mice

Aafaoc jated with Human Fecal Flora.""
tion and Immumty 901-560. Jre 1980,

dIe LL H II sndS
Tré%ﬂcoci %w pH of Irradiated Suorose in
induction of Chromosome Aberrations,"
Xoture 217 nsz—nsa
16. RD..m. Sug
Steward "D|rect and Indiréct EfTeC| of
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Radiation tin Plant Calli: Thau ation o
Growth and Growth Induction.” NatUIE.
2C8 850-836 1906.
17. "Atyor. A.S.. and S. Rao. “'Studiai on
eni Irradlal gar Solutions in
Sa on ﬁatfvoﬁtmurturﬁqﬁfutatlon
esearcn. 4s: 17 2% 197T.

18. Adams S_ ""Recant Advance* in .
Radiation Chamiatry of Carbohydrate*. "Il
""Recant Advances inFood Irradiation. "'P.S.
Elira and A | Cohan, ada.. Elsevier
Biomedical Presa. Amsterdam. pp. 149-170.
1983. snd references contained thereto.

19. "DiehL JH~ et aL "RadJolyaia of
Carbohydrates and Gfg:bohy rgte-

-~ Journal o
Kjgncu']tura and Food Chemistry. 24:15-a,

2a "Elias. P.S, Toxicology Studies inRils
Fed a Diet Containing 15* lradiated Kot
Mangoes. " Technical Report IFLP-R-581981.

21, "Mailing. H.V.. el iL Tearing for the
Mu®agenicry of Inadiated Strawbemes Fed
to Rata in a Host-Mediated Assay with
Neurospora as Indicator Organism."" Contract
Report. Contract No. W—7405—<<ng -28 1971.

2. *WARF Irstitute. . “Chronic
Toxicity Studies on Irradlamd Stranberries:
Dog Studies." Vol . L Contract Report AEC
Contract No. AT(11-1H172i 197a

23. "Renner. H.W, "tn Vivo Mutagenicity
Testing of Irradiated Chicken. Flah and
Dales." Finsl Contract Report 73/1, WH O
Irradiated Dates Monograph. 1980.

2. "Renner. H.W, "In Vivo Mutagenicity
Tearing of Irradiated Chicken. Fish and
Dates. Extended to Include Beans. Mangoes
and Cocoa Beana." Supplement t Final
Contract Report 78/1. WH O lrradiated
Mango Monograph. 196a

2. "Rosa. 5.T, Bradley, and JA Oka.

"Cytological EfTectl 0fJJ| \J ?EF
rradiated Strawberries." Uma 0 Ooan
CIENCe. 35:s49-55a 1972

2. "Tesh. J-M_ and EJ. Davidson.
“Irradiated Wheat Study O its Dominant
lethal Action tn tha Rat™ Technical Report
LSR Na 76/1F12/158. 1978.

27. "Anonymous. “An Evaiuatioo of tha
Iradiation of Animal Feedstuff*."" British
Indui Jtal R*:t*arch Association. Surrey.
United tCiogdom. October IS. 196a

28. "Aravindakahan. M, atalL
“Multigeneration Feeding Studies with an
Irradiated WTtoi* Dial™" intemational
Symposium on Food Preaarvatior. by
IrradLticn. 1AEA-SM-221-89. 1977.

2. "Bierman. EL. etal "Short-term
Human Feeding Studies of Foods Sterilized
by Cumma lrradiation and Stored at Room
Temperature.® U.S. Army Technical Report
No. 224. Project No. 6-80-11-02a 195%6.

0. "Lewy. LM, etal "An Assessment of
th* Poaaibie Toxic Effects toHuman Beings
of Short-term Consumption of Food Sterilized
with Gamma Rtys." Technical Report Na
8. Project No. 6-60-11-02a 1957.

3L “Plough. LC, etal "An BEvaluation in
Human Beings of the Acceptability.
Digeatability and Toxicity of Pork Sterilized
by Gamma Radiation and Stored at Room
Temperature.' Technical Report No. 24.
Project No. 6 -80-11-020 . 1957

2. "Plough. 1.C. ftalL "Huma Iapedirg
ludieawith Irradiated FoodsEe eration
TOCEEAINGS. 19:1052-1054. 1960

13397

3B. "rRadomakL |.L. *1al..
Toxicity Studies on_Jrradiated Bee *r.d
foporsceq ik~ TOKCology and Applied
aromacoo . 7:115-121. 1983
A 'Renner. H.W. end D. Reichell "Zur
Frage dar Geaundhai lllchan Unbedenkfi rhker.
Kohtn Kozentrationen von F j?] kalen
v n Labenamilleln. ntr lctt -
TRrAMEUIZIN, meth £ 20646-6%0 1073
3&H. "Hickman. |.R,D.LA McLean, and F I
Ley. "'Rat Faeding Studies on Wheat Tre»iH

“Chronir

}e{ ithCa rE: Rediati L. Reproduction.*
uad and Cosmetics Toxico ty. 2.1521.
$. *to-" k&, B- et aL "Etude chez lasour.-
concamar a toxicite. I"influenc* sur Is
rcproduc: La mutsgemr.it* «! I* po*Jvo |f

(ervtogsne UU Nz irradic incorpor* dsns ia
Nournhire.” Fmai Report IFtP-R-W. 1918

37. “Coquet. E. and G. RondoL 'Oigr.ur.s
Liradiea: Etudes de Toxict; etde
Reproduction chei HtRalL " IFREB Report ai
WHO Irradiated Onion Monograph. 1980.

38 “Coquet. B, etal. “"Legumes tiradies:
Essais de Toxidte etde Reproduction Chez
Ret."* Technical Report. Summary :nWHO
Inradiated Legume™ Monograph. 1980.

. "Mead. J.F, and W.H. Griffith.
lonizing Radiation on the Nutritive a 1
Safety Characterishca of rooda." F.nal
Contract Report. Armv Contract No. DA— @
ar-MD-379. 199.

4a Office of Science and Technology
Policy. ""Chemical Carcinogens: A Review ol
the Science and its Aaaociated Principles.
February 1965." 50 FR 10372. ¥£. p. 104",8
references contained therein.

4. "Tinsley. L.. etul_""The C-ow"h.
Bteeding. Longevity, and hist. ipa-holog) J
Rats Fed lrradiated and Control Feints.""L''S
Army Contract Report No. DA--t9-0U?-MD-
£80.1961.

L. "Matsuyama. A. ""Assessment of lhe
IVknlesoraenes* of Certain Foods alWheat.
P,.aloes and Onions and b] Other Foods."
VA\HO Working Papers FAD/IF/WP.C/76*
(iiij_ 1378 1

. "Gabriel K.L. and R.S Edmonds. To
Study the Effects of R du(rj»f nions when
Fed 1o Beaglle Dogs." [rcalauur.
[.n'nmatlon. @ FAo/tAEA Suppl. p. 18
1978

4. "CabrleL K. L and R.S. Edmonds. "To
Study the Effects dunzcd OrJon* when
Pect toAtbino rets. LO00 T8 1aiI0N
Inpormation. @ FA0/1AEA Suppl. p. 118
1978

4. "Hilliard. W_.C. W.T. Oliver, and C.R

van Petten. "Long-term E ngaiF]e(]edln

bnadiamd Cinion F
osmetics Toxicology, 4537 1968
48 "Hilliard. W.C. . *To Provide Clinical.
Hiemitological and Pathological
Observation* During in 16-month Trial of
Feeding Onion-incorporated DUIt, Whether
Iradiated or l\bn—trradiated to Dogs for
Ee on of Any rted Toxiaty.""
ood]?rgalatlon In orma 10N, @ FAO/LAEA.
SuppL p. 24.1974.
47. "van Pstian. CJ1, W.G. Hilliard. W.T.
Oliver. "Effect of Feeding Irradiated Opion
ive, Generatign! of the Rat." 008
and Cosmetics Toxico ﬁogy 4:593-599.1968
48 "K/aybtlL H.F. and LA. Whilehatr.
Toxicological Safely of Irradiated Foods.""
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AnnualReview efPftormocobgy. 7.147-300,
\9+7.

aa “Ktuna. I.C. and 2.V. SvUulmm.
“Summary ot lha Technical k%yset M Tha
data ot N1K Hydanbad and ARC_Icabag
0a tha Biological Effect* of Freshlﬁ/ liTedialéd
Whaal' Report Submitlad to lha Joist FAO/
LAEA/W1I E)gpart Cocunlttea oa. tha
IrTadisted Food. UT\\
, "Evaluation ot Iha

Whoiesomant*

Jja “Lonkin.

Mutagenicity Ot t/radisUd Sterillised Chickto
tha Sex-linked R ive Lethal Twost la

B’roscoﬁﬂ(a meﬁwcgal Sr.YeFinal Report

Contract OAMD 17-78-0-8047. January 1778

51. "RaLitoo Purina Co, "Futai Report A
Ch/ooic Toxidty. Oneogenidty. and
Mul ligan ration Reproductive Study Ualng
0 - t Mica toEvaiuala Frozea Tharmally
SianlUid. Cobait-63L-radialed. and 10 M« V
Electron Irradiated Chicken Meat' Report to
U S Department cfAgriculture. Agricultural
Research Service. J-t* 1381

2. "Levin*. AJ, and A-E Ivanov.
<Tathomorphoiogy cf Lha Kidneys InRats
sl’.erProéon ed | ionoflnadli teF
roods.~ BUIEN oifipenmenla Bio 0gy and
Medicine, s3.238-3" i n

. "lvenov. A-E. s—-dAJ. Levima.
“Paihomorphologicai Changes In ths Teste*
cfR*U Fed on P OEPT_tS Irf)gdisled with
Runna Ra - gu eLn oftxperimental

10100y and IMEdICINE. o1.232-234. 1981.

5. "Cray. JE. "Chronic Pi e .
ﬂephros*is Icl,ﬁﬂ‘ Albino Rat" Eﬁi (Y,?ltlcal

enew™ In 10XICOIOQY. september, pp. US-
144 .1977.

5. Anokarahanonta, T, etd..
“WholesomeaiM Study Ol Irradiated Sailed
and Dried Mackerel tnRats," Summarized
Technical Report I1AEA Contract 1608/RB
and 1809-RI1/Ra

58. ’BubL EC, and JS.Butt*. Tha Crowth.
Breeding tnd Longevity of Rats Feljl
Irradiated or Noninadisted Pork." ournal of
NUIYIIL(H]. 7031-216 1980

57. "€ Knacht-van Echelen. A, ita.,
“Quoaic (Two-year) Feeding Study inRats
wi'th Radiation-Pasteurized Chicken."
Technical ReportNa R3773. 1972.

58. "Hickman. JR, et *1, "Rat Feeding
Studies on Wheat Treated with Canuna
Radjation. 0. Crowth and Survival' Food
and Coemielics TOXICOI0Qy. 2-173.1c8s.

. "Theda. Y, etai, ""Study on lha Safety
of Camma-Irrsdlatad Wheat Chronic toxidty
Test In IhaRat (ReportNa J)" and *'Long
Term Toxldty Study of lrradiated Wheat th
the Rat* Table* only.

SO “Mosre. J. *t ai, "'Etude da laToxidta
sigue et Chrtmiqua dee Oeufa Congeia*. eo

idon™. 1 ies a,0J Megared." Ami*
Cenerale au Lroia. 860, 1972,

61.*WARF institute. Inc, “Chropic
Toxidty Studies oa Irradisted Stranbeirie*.
Rat Study."* VoL 2. Contract Report ARC
Contract No. AT-U1-1M722.1970

6. "Richardson. LR, SJ. Ritchey. RJL
Rigdoa A Long-term Feeding Study of
Irradiated Eo da Using RaU as Experimenul
Animals." eﬁeraﬂon r0CEEaINgS. 19:1023-
1027.1980

63. "Moutschan-Dihmen. M, JMootschen.
snd L. Ehrenbcrg. *Pre-implanlation Death of

teratishal journal 3 Radiation Fé)f())(fééy.
18:201-216.1970
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64 'VlayalaxmL "Genetic Effects ot
Feeding Irradiated Wheel to Mia** f tnodian
Jl%lf énalofGenetlc Cytolology. 18-231-236

U. 'VlJeysUxmL end K.V. Rea. "Dominant
Lethal Mutations (a RaU Fed on |rradjated

[heat" InternationalJournal ofRadiation

|olog% 2093-96 1976 ,

66" haﬁthtA. F-S. etal, "Dominant Lethal
MuUtiooa la Mala Mice Fed Camma-
iradJeled Diet” Food and Cosmetics
Toxmologz, 13:433-06 1976 ]

87. haohaa PS, et al "Stadia* oa
Denmant Lethal MuUtions [a Third
Cenerrlion RaU Reared oa in Irradiated
Diet" InternationalJournal of Radiation
B|olog{. 26213-223.1976
6 "Leonard. A- M. Willcox. and W.
SchigtacatU, "M UﬁsnldtyTuU with
d In the >

U

IrradiaUd Food In the Mouse.'

SlraA/tntntrapie, 133.349-331,1977,
0 Consumer Research Department

"Women's Attitudes Toward New Food

Technologies,”" A Cood Housekeeping

Institute Report February 1965,

10 ™Secretariat of thd Joint FAQ/WHO
Food SUndards Pr_o%ramme. Codex General
Standard for Irradisted Foods and
Recommended International Coda of Practlca
for th* Operation of Radjation Facilities for
Ine Treatment of roods.” Codex Alimentarius
Commission. FAO/WHO. CAC/Vol XV. Ed.
1. _Roma. 1984,

7L 'Vance. RJ—OSI LA Latter to SA.
Miller, Director. Center for Food Safety and
Apgllfd Nutrition. October 31.1986
72 'Cunningham. RJE, NRC letter to SA.
Miller, Center for Food Safety and Applied
Nutrition. March X 1535,

71 ‘Santman. LD, DOT Uttar to SA._
Miller, Center for Food Safety and Applied
Nutrition. October 20 1966 .

76 'U.S. Nuclear Requlatorx Commission.
Offic oH Nuhclear Re?u atorg eseFrch,
*Gulde for the Preparation at Application*
for licenses toe tha Uae of Panaramic Dry
Source-Storage Irradiators, Self-conulatd
Wat Sourc*-Starag* Irradiators, and .
Panoramic Wat Source-Storage Irradiator*,"
Division |0 Taak FC 405-6 January 1985,

71 *UA, Nuclear Regulatory Commission.
Office of SUndards Development T-aal
Environmental Sutamest an the
TranaporUtion of Radioactive Material b);
Alr ﬁnd Other Modes” INYREG-<J170L 1977,
Docket Na PR 7L 73 (40 FR 23/8*1

V. Agency Action

FDA ha* evaluated over5.000
comments aa well a* information
already In FDA"a file* and conclude*
that the proposed uae of ionizing
radiation la *afa and that tha regulation*
should b« amended a* Mt forth below.

Tha agency assessed tha ImTpact of the
proposed rule on current and future uies
of Irradiation _technology (February 16
1964: 46 FR 5714}, This aiienment
demonstrated that the proposed rule
was not a maJor rule aa defined by
Executive Order 12231,

Furthar. it wa* determined that tha
rule would not have a significant ImFa.ct
on a substantial numberof small entities

Rulei and Regulation*

under the Regulatory Flexibility Act in
order to accurate(liy reflect change* h
this final rule made in responseto
comment*, FDA has prepared arevised
threshold assessment of the economic
effects of this rule. The findings of this
assessment do sol altar tha agenc%'s
previous sssessment Therefore, the
agency hereby finds thet this is not a
majorrule as defined by that Order and
ctriifie* in accordance with section
608(b?10f the Re?ulatory Flexibility Act
that th* rule will not hava a significant
economic Impact on a substantial
number of small entities. _

Ths sgency has previously considered
the environmental effects of thia rule is
announced tn the proposed rule
(February 16 1386 49 FR 5714). No new
Information or comments hava been
received that would affect the agency's
previous determination that there is no
significant Impact on the human
environment and that an environmental
impact statement Li not {ei.uned.

Section 179.25(e) of thia final rule
contain* a collection of information
requirement FDA submitted a copy of
tha proposed rult containing the same
requirement to the Office o .
Mana?.ement.and Budget (OMB). Thia
collection of information requirement
was a8proved for use through March 31.
1987 (OMB Control No. 0910-0186).

List of Subjectsina CFR Part 179

Food additives. Food packaging.
Irradiation of foods.

Therefore, under tha Federal Food.
Drug, and Cosmetic Act Part 179 ia
amended as follows:

PART 17*—mRADUTJOK IN THE
PRODUCTION, PROCESSING, AND
HANDLING 0 f FOOD

L Tha authority citation for 21 CFR
Part 17V la revised to read as set forth
below and |ha authority dtaUona under
21 CFR179.21 and 179.45 ara removad.

Authority: secx. 201&. 409, 72 SUt 1784-
1788 u_amended %21 S.C 321 Ig, 348): 21
CFR 5105 | ( 171-23 and 179.28 also sre issued
under sea. 402. 40X 703. 706 52 SUL 1046-
1041 s amended. 1057, 87 Stal. 477 as
gr%ng?ﬁ (21US.C. 342, 34X 373, 374b a CFR

| 171.23 (Ratnovad]

2, By removing 1179.22 Gamma
radiation for the treatment o ffood.
f 17124 [Ramovodl

3.By removing 1179.24 Low-dose
electron beam radiation for the
treatmentoffood

4, By idding new 1179.25. to read as
follows:
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inﬁtﬁneeneral provision* tor food

For the purposes of { 172.2b. current
good manufacturing pra.de* is defined
to include ths following restrictions:
~(u)  Any firm thst treat* foods with
ionising radiation shall comply with tha
requirements of Part 110 of this chapter
and other a{)pljcable,reg.ula,tllons.

éb) Food treiled with idnixing
radiation shall receive the minimum
radiation dose reasonably required to
accomplish its intended technical efTect
and not more than the maximum dose
specified by the applicable regulation
for that use. , ,

. (cJ.Pa.ckagmg materials subjected to
irradiation incidental to the radiation
treatment and processing of _
prel%a%aged foods shall'comply with
I 179.45,

(d{) Radiation treatment of food shall
conform to a scheduled process. A
scheduled process for food irradiation is
a written procedure that ensures that
the radiation dose range selected by the
food irradiation processor ia adequate
under commercial processing conditions
?mcludmg atmosphere and temperature)
or the radiation to achieve its intended
effect on a s_,’qecmc product and in a
specific faci |tr. A food irradiation
processor shall operate with a
scheduled process established by
qualified persons having expert
knowledge in radiation processing
requirements of food and specific for
that food and for that Irradiation
processor's treatment facility.

fe) A food irradiation processor shall
maintain records at specified in this
section for t period of time that exceeds
the shelf life of the Irradiated food
product by 1 year, up.to a maximum of 3
years, whichever period ia shorter, and
shall make these records available for
inspection and coEy by authorized
employees of the Food and Dru%
Administration. Such records shall
include the food treatment lot
identification, scheduled process,
evidence of compliance with the
scheduled process, ionizing energy
source, source calibration, dosimetry,
dose distribution In the product, and the
drte of irradiation.
iGotlecl: on of information requirements

approved by lhe Office of Management snd
Budget under conirol number 0910-0188)

S, By adding nsw | 179.2ft, to read as
follows:

I 17*2* lonizing radiation (or tTs
treatment of food.

lonizing radiation for treatment of
foods may bs safely used under the
following conditions: o
, {a) Energy sources. lonizing radiation
ia limited to: .

(1) Camma rays from sealed units of
Ihg% radionuclides cobalt-60 or cesium-

(2) Electrons generated from machine
sources at energies not to exceed 10
million electron volts. _

(3) X-rtys generated from machine
sources at energies not to exceed 5
million electron volts.

(b) Limitations.
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(c) Labeling. (1) The label and labeling
of retail packages of foods irradiated In
conformance with Baragraph (b) of thia
section shall bear &* following logo

13399

along with olthsr th* ilatsmsnt "Treated
withradiation™ or th* itatsment
"Treated by Irradiation” in addition to

. information required bK olhtr

regulations. Ths logo shall be placed
prominently and conspicuously in
conjrnctlon with the required si* lament.

(2) For Irradiated foods not in package
form, Iha required logo and phrase
Treated with radiation” or Treated by
irradiation" shall be displayed to th*
purchaser with either (i) the labeling of
the bulk container plainly in view or (ii)
a counter sijm. card or other
appropriate device bearing the
information that the product has been
treated with radiation. Aj an
alternativa, each Item of food may be .
individually labeled. In either case, the
information must be prominently and
consrncugusly displayed to purchasers.
The labeling requirement applies only to
a food that has been irradiated, not to a
food that merely contains sn irradiated
ingredient but that has not itself been
irradiated.

. (3J_For a food, any portion of which is
irradiated In conformance with
para?raph (b) of this section, the label
and abeImP and Invoice* or bills of
lading shall bear either the statement
Treated with radiation—do not
irradiate again" or the statement
Treated by irradiation— do not
Irradiate again" when shipped to a food
manufacturer or processor for further
processing, labeling, or packing.

(4) The wording requirements of
paragraphs (c)(1) and (2) of this section
pertaining to the label and labeling of
retail fac aeqed of food shall expire
April 18. 1968, unless extended by the
Food and Drug Administration by
publication for notice and comment in
the Federal Register.

Frank K. Young,
Commissioner ofFood and Drugs.

DstecL March 20,108s.
Otis K. Bowaa.
Secretary ofHealth and Human Services.
(FR poc. es-ses4 Filed 4-15-86; 11.06 im]
sujbpo coca 4iw)i-a
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ALASKA STATE LEGISLATURE
HOUSE OF REPRESENTATIVES
RESEARCH AGENCY

, Slate Capitol
ska 99811-3100
Iog 3100
465-3991
May 6, 1988
MEMORANDUM
T0: Representative Randy Phillips
ATTN: Janet Seitz
FROM: Patricia Brawley
Legislative Analyst
RE: Food Irradiation by Machine-Generated Electron Beams

Research Request 88.251

You requested information about the machine-generated source of radiation
recently recommended by the University of Alaska®s Institute of Northern
Engineering Food Irradiation Project. You specifically wished to know
about the process of food irradiation by electron beams, and the type of
fuel wused 1in this process.

High energy electron beam machines are capable of producing, as sources of
radiation, accelerated electrons (high energy electron beams) and X-rays.
Like X-ray machines 1in hospitals and dental offices, they are powered by
electricity. They contain no radioactive isotopes or materials, so the
machines are harmless when the electricity is disconnected. Potential
environmental and health risks involved 1in transportation, storage, and
handling of radioactive isotopes (cesium 137 and cobalt 60) are thus
eliminated. Problems 1involving facility maintenance, as well as possible
damage from earthquakes, tsunamis, or other disasters are also eliminated.
During use, as with X-ray machines, operators must be biologically shielded
from the beams produced.

Unlike radioactive isotope sources, which <constantly emit gamma rays,

machine-generated sources work by a principle of kinetic energy: when
objects are not 1in motion, energy 1is potential; when 1in motion, energy is
kinetic. According to Dr. John Zarling, Director of the Institute of

Northern Engineering and principal investigator of the food 1irradiation
project,
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High energy electrons are produced when electrons emitted from a
filament or cathode are accelerated by an electric field in a
vacuum tube. This Dbeam of electrons then passes through an
alternating magnetic field where it 1is "scanned” so it can emerge
through a thin metallic window in a fan-shaped configuration.

X-rays are created when high energy electrons hit a metal plate and are
accelerated to a very high velocity. Electron beams do not penetrate as
deeply as do X-rays, but they are more cost effective to use. High energy
electron beams, Ilike X-rays, can be directed or aimed, and thus are both
morecontrollable and more efficient ;han gamma rays, which are emitted
constantly and in all directions.

Hitting lead causes electrons to slow sufficiently for kinetic energy to be
lost. Thus, according to Dr. Zarling, high energy electron beam
irradiation facilities would require maze-like construction with thick
walls of concrete and lead to contain and slow the beams until they return
to a harmless state.

All  sources recommended for food 1irradiation (accelerated electrons,

X-rays, and gamma rays) produce similar results in foods. Ostensibly, the
electron beam machine as a process 1is far less risky than other potential
processes. Questions about the safety of the product--a separate but

equally important issue--remain unchanged.

I hope this information is useful to you. If you have further questions,
please call.

Quoted by Dr. Zarling from Morrison and Roberts, "Food Irradiation:
New Perspectives on a Controversial Technology," U.S. Department of
Agriculture, December 1985.



Patrick A. Lynch, M.D.
Radiologist

209 Moller Avenue
Sitka, AK 99835

June 2, 1983

Representative John Sund
Alaska State Legislature
House of Representatives
P. O. Box Y, State Capitol
Juneau, AK 99811-3100

Dear Representative Sund:

I have come across a copy of a memorandum directed to your attention
for the attention of Peggy Sepulveda from Patricia Brawley, Legislative
Analyst re the Food & Drug Administration— O bjectivity and Reliability
Relating to Food Irradiation, your Research Request 88.202.

In reading the response | have the very definite feeling that the
analyst sensed a feeling of opposition to food irradiation for the
analysis seems quite slanted.

I would, however, point out to you the erroneous conclusion reached in
the last paragraph wherein the FDA is accused as being an intermediary for
the Department of Energy in a coordinated effort to shift the
responsibility for byproducts of nuclear weapon production elsewhere. Hay
| strongly point out to you that this specifically refers to Radioactive
Cesium 137 which has been encapsulated and stored at Hanford for many

years without incident. Contrary to the opponents of food irradiation
Radioactive Cesium 137 is the most ideal isotope for use in irradiation of
food no matter what its origin may l/ave been. It has a half-life of 30
years far exceeding that of man made radioactive cobalt. It has an ideal

energy of 0.67 MEV thus requiring less protection and source shielding.
It has not proven to be any more difficult to handle tjfran any other
isotope having been encapsulated safely for over 20 years andused inthe
Sandia Project.

I would hope that before any final conclusions are reached in your
committee that the studies on tbe safety on radioactive isotopes,
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specifically, radioactive Cesium 137 conducted by Dr. Garth Tingey,
Batelle Northwest Laboratories of Richland, Washington, under commission
from the United States government be available for part of your
deliberations so that they may be conducted on the basis of fact and not
on wide spread untruths as are promulgated in the last sentence of your

analysts report.

Very Truly Yours,

Patrick A. Lynch, M.D.
Diplomate of the American
Board of Bidiology

cc: Patricia Brawley
Peggy Sepulveda



Accord Research and Educational Associates, |
314 West 91st Street New York, N.Y. IOC

Phone: (212) 580-31

TESTIMONY BEFORE THE -
SUBCOMMITTEE ON HEALTH AND THE ENVIRONMENT

OF THE
HOUSE COMMITTEE ON ENERGY AND COMMERCE
BY * .

RICHARD PICCIONI, PH.D.
SENIOR STAFF SCIENTIST
ACCORD RESEARCH AND EDUCATIONAL ASSOCIATES
JUNE 19, 1987

| ara Dr. Richard Piccioni, Senior Staff Scientist with Accord
Research and Educational Associates, a not-for-profit pudic
health research group based in New York City. I hold a

doctorate in biophysics from the Rockefeller University,

conducted three years of postdoctoral research at the

Rockefeller supported by grants from the National Science

Foundation and the National Institutes of Health, and was an

assistant professor of biological science at the City University

of New York, where my research was funded by the US Department

of Agriculture and the MacArthur Foundation.

Over the past twenty months a team of biologists, chemists,

physicians, and statisticians in our organization have carried
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out an in-depth examination of the technical basis of the Food

and Drug Administration's recent approvals of food irradiation

processing. We feel that there is no assurance in the
scientific literature or the arguments of the FDA that the
widespread irradiation of food will not be a significant, if
silent, threat to the public health. In summary, we feel the

FDA has adopted scientifically indefensible criteria for

assessing, and in their view, demonstrating, the safety of

irradiated foods.

The unique nature of food irradiation processing

Treatment of food with ionizing radiation presents issues of
food safety qualitatively wunlike those posed by any other food
processing method or food additive, The large amount of energy
contained.in ionizing radiation provides the potential for
exceedingly complex chemical transformation of food components,
including the production of mutagenic or carcinogenic substances

which were not present, or were present in far smaller amounts,

before irradiation. This potential far exceeds that cf ordinary
heat processing, microwave radiation, etc., because the energy
contained in each "quantum" of gamma radiation is so great. At

the same time, because the production of these "radiolytic



products" takes place within the food itself, it is impossible
to design a toxicological test in which animals are exposed to
exaggerated doses of these products, the chemical identity of
which remains largely unknown. Thus toxicologists are limited
to biological testing which is thousands of times less sensitive

than the testing typically required or other chemical additives

or pesticide residues.

It should be clearly understood that without toxicological
testing at exaggerated doses, the carcinogenic risk to large
human populations ingesting any additive or residue is
impossible to assess. Exposure of test animals to exaggerated
doses is the most basic tool in use in estimating carcinogenic

risk. In the case of food irradiation, this tool is simply not

available.

At the same time, evidence from other types of experiments
provides a strong indication that mutagens and/or carcinogens
are indeed present in irradiated foods. What such experiments
are unable to provide, however, is a quantitative estimate of
the risk. In the absence of such a estimate, it is completely
irresponsible to proceed with the sale and distribution of
irradiated foods. Consequently, recent approvals by the FDA for

food irradiation processing should be immediately rescinded.
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Basis of FDA's approvals

To understand how this has come to pass, we must briefly review
some recent history: In 1979, after years of controversy and
false starts, radiation food processing was re-evaluated by a
specially appointed FDA committee, the BFIFC (Bureau of Foods
Irradiated Foods Committee). They acknowledged that feeding
whole, irradiated foods to test animals, even over long periods
of time, was completely inadequate to assess the carcinogenic
potential of the radiolytic products present in _those_lepcﬁdﬁ. As
an alternative to direct biological testing, they proposed
acceptance of a theoretical calculation of the maximum
concentration of ra]diolytic products presentl in irradia”te«d food
and made the extraordinary leap of faith that parts-per-million
residues of unknown substances pose no risk when ingested by

millions Of people over their entire lives.

Subsequently, an FDA task force reiterated the BFIFC
recommendations, and reported the results of an elaborate
"review" of the available literature on the toxicological
testing of irradiated foods, testing which they, as well as the
BFIFC, agreed was inherently incapable of providing definitive
evidence of the safety of irradiated foods. The five studies
which have been mentioned by others at this hearing provided,
according to the FDA itself, only the assurance that irradiated

food is not wildly mutagenic and/or carcinogenic. The task
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force therefore justified its conditional approval of
irradiation of fruits and vegetables with up to 100 kilorad, and

spices with up to 3 million rad, on the same theoretical basis

as proposed by BFIFC.

Positive evidence of carcinogenic risk

Proponents of food irradiation commonly claim there are no
studies in tiie scientific literature showing mutagenic or <&
carcinogenic activity in irradiated foods or food components.

In fact, as our own literature survey has shown_(Table [|) dozens
of such studies exist, observed in a variety of biological..,
systems , published by a variety cf authors in a variety of
peer-reviewed scientific journals over a period of twenty

years. Proponents of food irradiation commonly claim that the
chemical changes occurring in irradiated foods are thoroughly
understood, and that there have been no studies indicating the
formation of known mutagens or carcinogens. In fact, a
substantial number of studies can be found in the open
scientific literature indicating the presence of known mutagens,
carcinogens, or cytotoxic substances in food or food components
which have been irradiated (Table 2). Furthermore, the

radiation chemistry of foods is far from fully understood, as

evidenced by a steady appearance in the literature of studies on

new radiolytic products found in various irradiated foods (e.g.,

Sirnic and Jovanovic (1986), Akhlag et al. (1987)). Mar.y of
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these radiolytic products have not been individually tested for

uutagencity or carcinogenicity.

In short, the available scientific literature provides evidence
to make a strong presumption of carcincgenicty in some if not

all irradiated foods. The question is one of quantifying the

risk.

Pesticide replacement

In the absence of a quantitative estimate of the carcinogenic
risk posed by the consumption of irradiated foods, there is no
basis to the further claim that food irradiation could replace
carcinogenic pesticides with an improvement in the overall '
guality of the food supply. Recently, the National Academy of
Sciences (1987) identified 23 pesticides which are responsible
for the vast majority of the total carcinogenic risk posed by
the presence of pesticide residues in the US food supply. Food
irradiation would make essentially no contribution to the
elimination of these pesticides since of the 23, several are
herbicides or insecticides applied in the field to prevent
pre-harvest losses (Chemical and Pharmaceutical Press, 1987) ,
and the remainder are fungicides, whose replacement by
irradiation is a highly dubious proposition (Sommer, 1966 and

personal communication). In fact irradiation of fruits and

vegetables may v;ell increase, rather than decrease, the
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requirement for post-harvest application of fungicides because
irradiated products are more susceptible to infection by molds

and fungi (Sommer, op. cit., and Niemand et al., 1985).

Radiation treatment of Salmonella-contaminated poultry

On the question of the wuse of ionizing radiation to inactivate

Salmonella in poultry, it is important to understand two
> 15 . LV
points::
1. Doses required for even partial "pasteurization" of

poultry meat are far greater than the doses which have been
deemed "safe" by any of the evidence or arguments provided
by the FDA to date. The "massive" feeding studies of 5
megarad irradiated chicken are no more capable of assessing
carcinogenic risk than are any of the other irradiated-food
feeding studies the FDA has categorically dismissed before;
all lack the dose-exaggeration factor essential to any valid
toxicological test. All of the concerns of the presence of
trace mutagens or carcinogens in foods irradiated at "low"
doses of 100,000 rads are only greater at doses of one

million rads, required for even partial Salmonella

inactivation.

2. Major unresolved microbiological questions arise

regarding the safety of gamma processing of
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salmonella-contaminated poultry: much of the virulence of
recent cases of salmonellosis has been attributed to the
presence of antibiotic resistant strains of the pathogen,
due in turn to the use of these antibiotics in the poultry
industry (Cohen and Tauxs, 1986), the addition of a highly
mutagenic processing procedure, namely, gamma irradiation,

on poultry carcasses still containing low levels of

antibiotics is an appalling scenario for the appearance in
the irradiated food of new, antibiotic-resistant strains.

This issue has received serious, but not adequate, attention

in the scientific literature (Privet et al., 1971).

Enhancement of aflatoxin production

The FDA has also been quick to dismiss concerns that irradiation

of Aspergillis flavus spores or the grains upon which this

fungus can grow, can increase the production of the potent

carcinogen aflatoxin (Federal Register, 4/18/86) citing and

dismissing a single study on the subject. In fact (Table.3)

there have been several studies showing serious aflatoxin—

enhancement effects at or near the very doses proposed for the

irradiation of grain.
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Summary: rescind FDA approvals

In summary, the continuing research effort by our organization
indicates clearly that recent and pending approvals of food

irradiation processing by the FDA should be rescinded, and the
same degree of caution now being expressed by several state and

national agencies around the world be implemented on a federal

level.
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BIOASSAYS ON
MUTAGENICITY,

Table 1

author(s)

Kuzin & Kryukova
Swaminathan et al.
Kuzin

Swaminathan et al.
Chopra & Swaminathan

Molin & Ehrenberg
Berry et al.
Chopra

Holsten et al.
Parkash

Rinehart & Ratty

Frey & Pollard
Shaw & Hayes

Hills & Berry
Hollowell & Littlefield
Makinen et al.

Parkash

Rinehart & Ratty
Rinehart & Ratty

Schubert et al.

Steward et al.
Hollowell & Littlefield
Melette et al.

Ammirato & Steward
Chopra
Moutschen-Dahmen et al.
Schubert and Sanders
Kopylov et al.

Kopylov et al.
Bhaskaram & Sadasivian
Vijayalaxmi & Sadasivan
Vijayalaxmi
Vijayalaxmi
Vijayalaxmi
Vijayalaxmi
Vijayalaxmi
Vijayalaxmi
Vijayalaxmi

& Rao
& Rao

IRRADIATED ORGANIC MEDIA AND FOODS SHOWING POSITIVE

CHROMOSOMAL DAMAGE, TERATOGENICITY,

date

1961
1962
1963
1963
1964
1964
1965
1965
1965
1965
1965
1966
1966
1967
1967
1967
1967
1967
1967
1967
1967
1968
1968
1969
1969
1970
1971
1972
1973
1975
1975
1975
1976
1976
1976
1976
1976
1976

irradiated material

plant leaves
potato mash
plant leaves
culture medium
potato mash
culture medium
various sugars
culture medium
coconut milk, sucrose
nucleic acids
culture medium
culture medium
sucrose
glucose

plasma
pineapple
nucleic acids
nucleic acids
culture medium
sucrose
sucrose

plasma

wheat endosperm
sucrose
culture medium
laboratory diet
various sugars
potatoes
potatoes

wheat

wheat

wheat

wheat

wheat i
wheat

wheat

wheat

wheat

OR CYTOTOXICITY
observation

chromosomal
chromosomal
mutagenicity of
mutagenicity
devel. abnormalities
cytotoxicity
cytotoxicity

probable mutagenicity
chromosomal damage
mutagenicity
mutagenicity
mutagenicity

damage
damage
extracts

chromosomal damage
cytotoxcity

chromosomal damage
chromosomal damage

mutagenicity
mutagenicity
mutagenicity
cytotoxicity
cytotoxicity
chromosomal
mutagenicity
devel. abnormalities
mutagenicity
preimplantationldeath
cytotoxicity

damage

mutagenicity of extracts
mutagenicity

polyploidy

chromosomal damage
polyploidy

mutagenicity
sperm count
polyploidy
aneuploidy
mutagenicity
sperm count

reduction

reduction

(page 1)

observed in

plant embryos
barley embryos
plant cells

drosophila

barley embryos
bacteria

human & mouse cells
bacteria

carrot explants
drosophila
drosophila
bacteria

human Ilymphocytes
mouse fibroblasts
human lymphocytes
onion roots
drosophila
drosophila *
drosophila

bacteria

carrot explants
human leucocytes
wheat

plant root cells
bacteria

mouse

bacteria

mouse (sperm cells)
mouse

malnourished children

rat (bone marrow)
rat (bone marrow)
mouse

mouse

mouse (bone marrow)
mouse (sperm cells)
rat

rat



BIOASSAYS ON

author(s)

Aiyar & Rao
FAO/IAEA/WHO
Renner

Levina & lvanov
Vijayalaxmi
Vijayalaxmi
Wilmer et al.
Ivanov & Levina
Wilmer et al.

IRRADIATED ORGANIC MEDIA AND FOODS SHOWING POSITIVE
MUTAGENICITY, CHROMOSOMAL DAMAGE, TERATOGENICITY, OR CYTOTOXICITY

date

1977
1977
1977
1978
1978
1978
1979
1981
1981

irradiated material

various
potatoes
laboratory diet
laboratory diet
wheat

wheat

nucleic acids

laboratory diet
nucleosides

sugars

observation

mutagenicity
mutagenicity of extracts

polyploidy
autoimmune

low antibody

polyploidy

disease
levels
, other effects

mutagenicity

testicular

abnormalities

mutagenicity

Accord Research and Educational

New York,

NY (212)580-3889

\

(page 2)

observed in

bacteria
mouse
hamster
rat

rat
monkey
bacteria
rat
bacteria

Associates



IN IRRADIATED ORGANIC MEDIA OR FOOD

able 2
uthor(s)
uzin

erry et al.

| Zeany

ower & Wills

chubert et al.

chubert & Sanders

teward et al.

rey & Pollard

hopra

uzin

ilmer et al.

rooks & Klamerth

date

1965

1965

1980

1986

1967

1971

1967

1966

1969

1963

1981

1968

irradiated material

plant matter, rat
tyrosine
dextrose, fructose

¢ H I* _
buffalo meat i v I
benzpyrene, starch &
oil mixtures

sucrose \{

D-fructose,
D-rhamnose,

D-glucose,
D-mannosti,

D-galactose, D-fucose
sucrose

minimal cell medium
glucose

plant tissues

deoxy-D-ribose
D-ribose

glucose

1TWAWW?SW

radiolytic product

thymus,orthoquinones

orthophenols

glyoxal
formaldehyde

peroxides
carbonyl compounds
benzo(a)pyrenes
guinones
malonaldehyde

lipid peroxides

hydroxyalkyl
glyoxal

peroxides

alpha,

carbonyl sugar's

formic acid

hydrogen peroxide

organic peroxides

organic peroxides
orthoquinones

hydrogen peroxide
malonaldehyde
carbonyl compounds
glyoxa 1l

malonyld ialdehyde

Accord Research and Educational
w:/\i\/r\(/rc])qu, NY (212)580-3889

beta-unsaturated

IDENTIFICATION OF MUTAGENIC, CARCINOGENIC, OR CYTOTOXIC RADIOLYTIC PRODUCTS

comments

carcinogen ic
carcinogenic

mutagenic
mutagenic

mutagenic
cytotoxic

carcinogenic
carcinogenic
mutagenic
mutagenic

mutagenic
mutagenic

(toxicity
upon heat
solution)

cytotoxic
increased
irradiated

mutagenic

mutagenic, generates
secondary mutagens

mutagenic

mutagenic
carcinogenic

mutagenic
mutagenic
cytotox ic

bInrln to
binds to

mutagenic,
mutagenic,

Associates

ing

DNA
DNA



Table 3 PUBLISHED. STUDIES INDICATING
7,0 3 . i\
author i date irradiated material ; “-
&5 | e I ° . e
Jemmali & Guilbot "1969 .Aspergillis flavus spores
.
Schindler & Noble 1970 Aspergillisflavus spores
0 L] 1 -0 -... **l*
Priyadarshini & Tulpule 1976 wheat, potatoes, maize, sorghum,
Priyadarshini & Tulpule 1979 wteat
Schindler et al. 1980 Aspergillisflavus spores

Accord Research and Educational
New York, NY (212)580-3889
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INCREASED )AFLATOCIN pbpopycTION AFTER IRRADIATION

dose

75 - 200 krad

20 - 500 krad
millet 10 -75 krad

50 _ 25Q krad

75 _ 450 krad

Associates



Alaska State Legislature

House
P.O. BOX V
I REPRESENTATIVE RANDY PHILLIPS , State Capitol
House District 15 Ju"ea,,* Alaska

(907) AB5-A9A9

Memorandum

T0: Representative John Sund, Chairman
House Judiciary Committee

FROM: Representative Randy Phillips® lﬂﬂ f
DATE: March 10, 1988
RE: CSHB 388 (HESS)

Attached 1is a memorandum from Theresa L. Bannister, Legislative Counsel.
This memorandum discusses the federal preemption clause, an issue raised
by Representative Gruenberg at yesterday"s committee meeting.

If you have any questions, please do not hesitate to contact me. Thank
you for your assistance.

Attachment

cc: Rep. Fran Ulmer (w/attachment)
Rep. Sam Gotten (w/attachment)
Rep. Max Gruenberg (w/attachment)
Rep. Mike Navarre (w/attachment)
Rep. Ramona Barnes (w/attachment)
Rep. Robin Taylor (w/attachment)
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MEMORANDUM March 10, 1988

SUBJECT: Federal preemption and CSHB 388 (HESS)

TO: Representative Randy Phillips

FROM: Theresa L. Bannister #

Legislative Counsel

You have requested an opinion whether the Federal Food,

Drug, and Cosmetic Act (21 U.S.C. 301 et seq.) (herein FDCA)
preempts the prohibition in CSHB 388(HESS) against the sale
of irradiated food. Although I do not believe that the i1s—
sue 1is strictly black and white, in my opinion the FDCA
would not preempt this prohibition.

At the outset, there 1is no specific preemption provision 1In
the FDCA for this area; the FDCA does not explicitly address
state laws other than for margarine. Next, the proposed
prohibition does not stand as an obstacle to the
accomplishment and execution of the purposes and objectives
of the FDCA, since the goal of the FDCA relevant to this
inquiry is to protect the individual from unsafe food, and
the goal of the proposed law is the same. Finally, the
proposed law does not directly conflict with the FDCA.
Although the FDCA allows the use of irradiation in certain
foods, 1t does not mandate the sale of these foods, but
merely prescribes the conditions under which such things as
irradiation may be safely used in certain foods. (See 21
U.S.C. 348).

In addition, | believe that a court would hesitate to pre—
empt this proposed law for two reasons. The first reason 1is
that the prohibition of the sale of irradiated food in the
state falls within the traditional police powers of the
state to protect the health and welfare of i1ts inhabitants.
The second reason 1is that there i1s a growing reluctance of
courts to infer federal preemption of state laws. 55 U. S.
Law Week 2226.



Representative Randy Phillips
Page 2
March 10, 1988

In conclusion, 1 believe that i1t is unlikely that a court

would hold that the prohibition proposed by CSHB 388 (HESS)
against the sale of irradiated food to be preempted by the
Federal Food, Drug, and Cosmetic Act.

If 1 may be of further assistance, please advise.

TLB:gc
WKG2:45



Alaska Center for the Environm ent

700 H Street, Suite 4 « Anchorage, Alaska 99501 « (907) 274-3621

March 8, 1988

To House Judiciary Commi ttee Members:

Alaska Center for the Environment 1is a nonprofit citizens
organization interested 1in environmental protection. We support
HB 388, relating to irradiated food.

We wunderstand that the US Department of Energy has contracted
with the University to construct a demonstration plant to

irradiate fish. We are concerned about the possibility of
having this type of facility in Alaska because of the risks
involved. These risks 1include transportation accidents,
releases through 1leaks or emissions or spills of radioactive
materials. The Cesium-137 that 1is to be used would likely
contaminate groundwater if spilled to the ground because of 1its
solubility in water. Also, how would it be decided where to

locate such a facility--will seismicity, flooding and
environmentally unsuited areas be excluded from consideration?

We support passage of HB 388 as a step towards discouraging the
development of the food irradiation industry 1in Alaska. There
is too much that 1is unknown about the molecular changes in food
resulting from irradiation and the production of unique
radiolytic products to be assured that it is a safe process. In
fact, of 413 available studies on food irradiation, the FDA
found only 5 studies that appear to support safety (from Final
Report Task Group Irradiated Food, U.S. Department of Health.

Apri 1 1982).

Si ncerely,

Kristine Benson
Hazardous Waste Specialist
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Date referred: 1/22/88 FURTHER REFERRALS: Judiciary

) DATE: 2-23-7"
Health, Education and
The Social Services Committee has considered HB 388

"An Act relating to irradiated food."

RECOMMENDS:
[ replace with _ tx ] the same title
[ ] attached amendment(s) [ 1anew title
[y1 do pass
] do not pass
] no recommendation
] individual recommendations
] additional referral to the Committee
ADOPTS: [ ] letter of intent
ATTACHES NEW FISCAL NOTE(s):
[X ] fiscal impact [ ] same as previous fiscal note
[ ] =zero fiscal note published
[ ] =zero with analysis [ ] same as previous zero fiscal

note published
SIGNING DO PASS: SIGNING OTHER RECOMMENDATIONS:




PAPER/Departrnerst o Health & Social Services

POSITION

Position Paper
HB 388
For an Act entitled: "An Act relating to irradiated food."

HB 388 prohibits the sale of irradiated food including
spices and food that contains an irradiated ingredient unless
the only 1irradiated ingredient is a spice. While 1t appears
passage of this bill would have economic iImpact due to the
long established practice of irradiating spices, the scope
of this position paper is limited to the health considerations
of irradiated food.

Background

The health aspects of irradiated food have been studied
for many years. The Food and Drug Administration (FDA) has
conducted exhaustive reviews of all available studies and has
determined that irradiated food 1is safe for human consumption.
The FDA has concluded there 1s no scientific evidence meeting
FDA standards for toxicological studies that shows adverse
effects on health from the consumption of irradiated food.
Results of studies used to support claims of harmful effects
have been rejected due to lack of adequate scientific controls
or design, 1including radiation doses far in excess of those
considered acceptable for food processing. In 1ts conserva—
tive approach, the FDA has approved the irradiation of certain
foods only, and it has limited the radiation doses to one-
tenth of those shown to be safe. This position 1is supported
by such diverse groups as the Council for Agricultural Science
and Technology, the World Health Organization, the Food and
Agricultural Organization of the United Nations, the American
Medical Association, and the International Atomic Energy
Agency.

In addition to the FDA, numerous national and international
organizations recognized 1in health, food technology, and radia—
tion safety have closely examined claims of harmful effects
presently being made by those opposed to food irradiation.

In every case, these organizations have judged irradiated

food to be safe for human consumption.

Position

Without acceptable scientific evidence showing that
irradiation is harmful to health, the department believes it
is 1nappropriate to forbid the sale of 1irradiated food in
the state. Proper labeling of irradiated foods will allow
those opposed to i1t to exercise their choice in the foods
they purchase.

The Department of Health and Social Services opposes
passage of HB 388.
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"STATE OF ALASKA BILL VERSION : HB 388

1988 LEGISLATIVE SESSION PUBLISHDATE :
REQUEST: FISCAL NOTE
Revision Date: 1/22/88 Apenr.v Affected ? Health & Social Services
Tide: An Act relating to RRn. State Health Services
irradiated food. -
Sponsor: Riillips and Goii Components:
Requestor:
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ANALYSIS : (Attach aseparate page if necessary)

The enactment of HB 388 vould have no direct fiscal impact on the Depart—
ment of Health and Sociax Services.
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POSITION PAPER
DEPARTMENT OF ENVIRONMENTAL CONSERVATION

House Bill No. 388 February 2, 1988

"An act prohibiting the sale of irradiated food."

Department position:

The Department has not taken a position on this bill for the
following reasons. The Department has no staff with training and
experience in the irradiation of food. The Department®s
expertise regarding food products is inspecting the sanitary
operations of food production facilities. There is a large
amount of information and scientific data on this issue.

Although review and analysis of the available data are beyond the
Department®s current capacity to effectively review and analyze,
we are pleased to assist the committee in identifying useful
information, including the following background.

FDA Requirements

The treatment of certain food products and spices with 1idonizing
radiation is- approved by the U.S. Food and Drug Administration
(FDA). FDA has approved the following application dosages: for
foods which can comprise more than 0.01% of the daily diet, the
dosage cannot exceed 1 kilogray (KGy); for foods which can
comprise less than 0.01% of the daily diet, dosage cannot exceed
50 KGy.

FDA Approved Sources of Irradiation

Approved irradiation sources include: radioactive isotopes
(Cobalt-60 or Cesium-137) and machines (x-ray or electron beam).

FDA Foods Approved for Irradiation

FDA has approved the application of irradiation to the following
foods: fruits/vegetables (slow growth and ripening and control
insects)? dried spices and herbs (kill insects and control
microorganisms); pork (control trichinosis); white potatoes
(growth and maturation inhibition); and wheat and wheat flour
(control insects).

FDA Labeling Requirements

Labeling requirements have also been imposed by FDA to ensure
that the consumer 1is aware that food they are consuming has been
irradiated. Treated products contain a label statement that
contains the international 1irradiation process logo (tulip) and



the statement "treated with radiation” or "treated by

irradiation". On April 18, 1988 the requirement for the written
warning is scheduled to be withdrawn. This action would leave
only the international irradiation process logo on retail
packages. FDA has informed DEC that this will probably not

occur since the average consumer probably does not know what the
logo symbolizes.

Enforcement

The department would enforce the provisions of this bill by
inspecting food distributors, warehouses, and retail and
wholesale outlets for food labeled with the federally required
irradiation symbol and product statement. If irradiated food was
found during the course of inspection, the department would
embargo the product under the authority in 17.020.230 and require
that it be destroyed or returned to an out-of-state distributor.
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STATE OF ALASKA
OFFICE OF THE GOVERNOR

BILL ANALYSIS

department Environments! "< JWfcw Environmental MLLNUMMN
Conservation Health HB 388
SHORT TILECF BILL

"An Act relating to irradiated food"

Peter Goll and
Randy Phillips

departmentposmou -jhe passage of HB 388 would require that the Department expand it"s inspection

activities at approximately 500 retail markets to ensure that

irradiated products were not

being sold. The additional time per _inspection is estimated to be approximately (Continued)
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HB 388 Analysis (Continued)

one (1) hour per inspection. These facilities are inspected once per
year.

The Department would begin inspecting 51 retail markets in the Munici—
pality of Anchorage, which are not currently inspected by the depart—
ment. It Is estimated that the inspection of these markets would be

approximately 2 hours including travel time.

This inspection effort would amount to a total of 602 hours/year or
about four months/year.



Time Status

IsnvJronmental
Staff Mouths

F Four (4)

ml vr. "
Type of Expenditure
1
Salary
Benefits
Premium Pay
Other
Total Personal Services
Travel
Contractual
Commodities
Equipment
Other
Total Cost

Funding Source for Total Cost

Federal ReceiDts 1002
G. F. Match 1003
General Fund 1004

GF Program Receipts 1005
Other

Request For
New Position

Sanitarian 11

Agency
BRU

Component

Amount
3

vyt

17.9

17.9

Environmental
Environmental

Sanitation

Conservation

Health

No. <jf Positions | Rai*p/™tep Barg. Un*

Locstion

Election District
Anchorage, 7

AK.
Justification

is required to support the implementa-
tion or HB JBB An Act relating to irradiated food."
Approximately 500 retail markets-would be inspected
to ensure that prohibited products were not being
sold. All retail markets would be contacted and
notified of the new law. It is estimated that the
inspection of these facilities would require approx—
imately 2 hours each, including travel time.

This position

The additional inspection effort would amount to a
total of 602 hours per year or about four months
per year.
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(7) HOUSE COMMITTEE REPORT

Date referred: 2/1/88 FURTHER REFERRALS: Finance

DATE: #VIU"rck ZZ. FIXX
The Judiciary Committee has considered HB 389

"An Act relating to recovery of state costs for oil and hazardous substance
releases; and providing for an effective date."”

RECOMMENDS:
[ replace with c3> Il 38~ fII/i~ [ ] the same title
[ ] attached amendment(s) [ 1 anew title
[ do pass
[ ]do not pass
[ 1no recommendation
[ 1 individual recommendations
[ ]additional referral to the Committee
ADOPTS: C ] letter of intent
ATTACHES NEW FISCAL NOTE(s):
[ ] fiscal impact [ 3 same as previous Tfiscal note
[ 1 zero fiscal note published __
[ 3 zero with analysis [ 3 same as previous zero fiscal
note published "ZF\jftv__
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IN THE HOUSE BY THE JUDICIARY COMMITTEE
CS FOR HOUSE BILL NO. 389 (Judiciary)
IN THE LEGISLATURE OF THE STATE OF ALASKA
FIFTEENTH LEGISLATURE - SECOND SESSION
A BILL
For an Act entitled: "An Act relating to recovery of state costs for oil

and hazardous substance releases; and providing for
an effective date."
BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:
* Section 1. AS 46.08 1is amended by adding a new section to read:

Sec. 46.08.075. LIENS AGAINST PROPERTY AS SECURITY FOR STATE
EXPENDITURES. (@) The state has a lien for expenditures by the state
from the oil and hazardous substance release response fund or from any
other state fund, for the containment, cleanup, or mitigation of oil
or hazardous substance spills, against all property owned by a person
who 1s determined by the commissioner to be liable for the expendi—
tures under this chapter, AS 46.03, AS 46.04, 42 U.S.C. 9607, or other
state or federal law. The lien includes interest, at the maximum rate
allowable under AS 45.45.010(a), from the date of the expenditures.

(b) A lien established under this section against real prop
is not effective unless

(> a certificate of lien is recorded in the district
recorder®s office for the district in which the property is located,
describing the property and stating the amount of the lien, the name
of the owner as grantor, and, i1f known, the name of the person causing
the oil or hazardous substance release; and

(2) the commissioner sends a copy of the certificate by
certified mail to the persons described 1in (l) of this subsection and

to all other persons of record holding an interest in the property.

-1- CSHB 389 (Jud)
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(c) When any amount with respect to which a lien has been re-
corded under this section has been paid or reduced, the commissioner
shall, upon request of the property owner, 1issue a certificate dis-
charging or partially releasing the lien. That certificate may be
recorded in the office where the certificate of lien was recorded.

(d) A person with an ownership 1interest 1In property against
which a lien is recorded may bring an action in the superior court to
require that the lien be released. The lien shall be released if the
court finds that the owner of the property is not liable for the costs
of the state in connection with containment, cleanup, or mitigation of

the o1l or hazardous substance release.

* Sec. 2. This Act takes effect immediately under AS 01.10.070(c).

CSHB 389 (Jud) _2-
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Original sponsors: Davis, Koponen,
Navarre, et al.
IN THE HOUSE BY THE RESOURCES COMMITTEE
CS FOR HOUSE BILL NO. 459 (Resources)
IN THE LEGISLATURE OF THE STATE OF ALASKA
FIFTEENTH LEGISLATURE - SECOND SESSION
A BILL
For an Act entitled: "An Act relating to liability for releases of hazard—

ous substances.™
BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:
* Section 1. AS 46.03.822 1is repealed and reenacted to read:

Sec. 46.03.822. STRICT LIABILITY FOR THE RELEASE OF HAZARDOUS
SUBSTANCES. (@ The following persons are strictly liable, jointly
and severally, for damages to persons or property, public or private,
including damage to the natural resources of the state and the costs
of response, containment, removal, or remedial action incurred by the
state or a municipality, resulting from a vrelease of a hazardous
substance or, with respect to response costs, the substantial threat
of a release of a hazardous substance:

(1) the owner and the person having control over the hazar—
dous substance at the time of the release or threatened release;

(2) the owner and the operator of the facility or vessel
from which the release occurred or was threatened to occur; 1in the
case of an abandoned facility or vessel, the owner, the operator, and
any other person who controlled activities at the facility or on the
vessel immediately before the abandonment;

(3) a person who owned or operated the facility or vessel
from which the release occurred or was threatened to occur at the time
the hazardous substance was received by the facility or vessel;

4) a person who owned the hazardous substance and who

arranged for disposal or treatment of the substance by another party

-1- CSHB 459 (Res)
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or entity, or arranged with a transporter to transport the substance
for disposal or treatment by another party or entity, at a facility or
incineration vessel that contained the substance and that was owned or
operated by the party or entity; and

®) a person who transported or accepted the
substance for transport to the facility, vessel, or site from which
the release occurred or was threatened to occur, if the person select-
ed the facility, vessel, or site.

(b) In an action to recover damages, a person otherwise |
is relieved from strict liability if the person proves by clear and
convincing evidence

(1) that the release or threatened release of the hazardous
substance to which the damages relate occurred solely as a result of

(A) an act of war;

(B) an intentional or negligent act of a third party,
other than a party or its employees 1in privity of contract with,
or employed by, the person, and that the person

(1) exercised due care with respect to the haz—
ardous substance; and

(i1) took reasonable precautions against the act
of the third party and against the consequences of the act;
or

(©) an act of God; and

(2 in relation to (1)(B) or (C) of this subsection, that
the person, within a reasonable period of time after the act occurred,

(A discovered the release or threatened release of
the hazardous substance; and

() began operations to contain and clean up the
hazardous substance.

CSHB 459 (Res) -2-
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(c) For purposes of (b)(1)(B) of this section, a third party or
an employee of a third party 1is in privity of contract with the person
who is otherwise liable 1f the third party or employee and the person
are parties to a land contract, deed, or other instrument transferring
title or possession, unless the real property on which the facility in
question 1is located was acquired by the person after the disposal or
placement of the hazardous substance on, 1in, or at the facility, and
the person by a preponderance of the evidence establishes that the
person has satisfied the requirements of (b)(1)(B) of this section and
establishes one or more of the following circumstances:

(1) at the time the person acquired the facility the person
did not know and had no reason to know that a hazardous substance that
is the subject of the release or threatened release was disposed of
on, 1In, or at the facility;

(2) the personis a government entity that acquired the
facility by escheat, or through another involuntary transfer or acqui—
sition, or through the exercise of eminent domain authority by pur—
chase or condemnation;

(3 the personacquired the facility by inheritance or
bequest.

(d) To establish that a person had no reason to know that the
hazardous substance was disposed of, on, 1in, or at the facility, as
provided 1in (c)(l) of this section, the person must have undertaken,
at the time of acquisition, all appropriate inquiries into the previ—
ous ownership and uses of the property consistent with good commercial
or customary practice in an effort to minimize liability. For pur—
poses of this subsection the court shall take into account any spe—
cialized knowledge or experience the person has; the relationship of

the purchase price to the value of the property if uncontaminated;

-3- CSHB 459(Res)
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commonly known or vreasonably ascertainable 1information about the
property; the obviousness of the presence or likely presence of con-—
tamination at the property; and the ability to detect contamination by
appropriate 1inspection.

(e) This section does not diminish the liability of a person who
previously owned or operated a facility and who would otherwise be
liable; however, 1if the person obtained actual knowledge of the re—
lease or threatened release of a hazardous substance at the facility
and subsequently transferred ownership to another without disclosing
that knowledge, the person is liable under (a)(2) of this section, and
a defense under (b)(1)(B) of this section 1is not available to the
person.

(f) This section does not affect the liability of a person who,
by an act or omission, caused or contributed to the release or threat—
ened release of a hazardous substance that 1is the subject of the
action relating to the facility.

(@ An indemnification, hold harmless, or similar agreement or
conveyance 1is not effective to transfer liability under this section
from the owner or operator of a vessel or facility or from a person
who may be liable for a release or substantial threat of a release
under this section. This subsection does not bar an agreement to
insure, hold harmless, or indemnify a party to the agreement for
liability under this section. This subsection does not bar a cause of
action that an owner or operator or otherperson subject toliability
under this section, or a guarantor, has orwould have, by reason of

subrogation or otherwise against a person.

* Sec. 2. AS 46.03.826 1i1s amended by addinganew paragraph to read:

(8) "facility” includes a

(A building; structure; 1installati

CSHB 459(Res) -4-
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or pipeline, including a pipe into a sewer or publicly owned
treatment works; veil; pit; pond; lagoon; 1impoundment; ditch;
landfill; storage container; motor vehicle; vrolling stock; or
aitrcraft; or

(B) site or area at which a hazardou substs
been deposited, stored, disposed of, placed, or otherwise locat—

ed.

-5- CSHB A59(Res)
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Referred: Finance

Original sponsors: Rules/Governor
1 IN THE HOUSE BY THE JUDICIARY COMMITTEE
2 CS FOR HOUSE BILL NO. 389 (Judiciary)
3 IN THE LEGISLATURE OF THE STATE OF ALASKA
4 FIFTEENTH LEGISLATURE - SECOND SECTION
5 A BILL
6 For an Act entitled: "An Act relating to recovery of state costs for oil
7 and hazardous substance releases; andproviding for
8 an effective date."

9 BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:
10 * Section 1. AS 46.08 is amended by adding a new section to read:
11 Sec. 46.08.075. LIENS ACAINST PROPERTY AS.— SECURITY- FOR--£TATE

EXPENDITURES. (a) The state has a IdTen~for expenditures by the state)

137 from the oil and hazardous substance release reTponse® fund~br from any
14 other state fund, for the containm;nt, cleanup, or mitigation of oil
15 or hazardous substance spiles, against all property owned by a person
16 who is determined by the commissioner to be liable ">for the expendi-
17 tures under this chapter, AS 46.03, AS 46.04, 42 U.S.C. 9607, or other
18 state or federal law. The 1lien includes interest, at the maximum rate
19 allowable under AS 45.45.010(a), from the date of the expenditures.

20 (b) A lien established under this section against real property
21 is not(effective unless

22 (1) a certificate of lien "is recorded in the district
23 recorder®"s office for the district in which the property is located,
24 describing the property and stating the amount of the lien, the name
25 of the owner a- grantor, and, 1if known, the name of the person causing
26 the oil or hazardous substance release; and

27 (2) the commissioner sends a copy of the certificate by
23 certified mail to the persons described in (1) of this subsection and
29 to all other persons of record holding an interest in the property.

HB0389B -1- CSHB 389 (Jud)



(c) When any .amount with respect to which a lien has been re-
corded under this section has been paid or reduced, the commissioner
shall, upon request of the property owner, 1issue a certificate dis-

] charging or partially releasing the lien. That certificate may be
recorded in the office where the certificate of lien was recorded.

(d) A person with an ownership interest in property against
which a lien is recorded may bring an action in the superior court to
require that the lien be released. The 1lien shall be released if the
court finds that the owner of the property is not liable for the costs
of the state in connection with containment, cleanup, or mitigation of
the oil or hazardous substance release.

r Sec. 2. This Act takes effect immediately under AS 01.10.070(c).

CSHB 389 (Jud) -2- HBO389B



Introduced: 1/22,188 go00298h
Referred: Resources, Judiciary
and Finance

BY THE RULES COMMITTEE BY

1 IN THE HOUSE REQUEST OF THE GOVERNOR

2 HOUSE BILL NO. 389

3 IN THE LEGISLATURE OF THE STATE OF ALASKA

4 FIFTEENTH LEGISLATURE - SECOND SESSION

5 A BILL

@ For an Act entitled: "An Act relating to recovery of state costs for oil
7 and hazardous substance releases; and providing for
8 an effective date."”

9 BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

10 * Section 1. AS 46.08 1is amended by adding a new section to read:
11 Sec. 46.08.075. LIENS AGAINST PROPERTY AS SECURITY FOR STATE
12 EXPENDITURES. (a)("The state has a lien for“expenditures by the state
13 from the oil and hazardous substance release response fund (AS 46.08.-
14 010) or from any other state fund, for the ~containment, " cleanup”) or
15 Aefiitigation of oil or hazardous substance spills, against all praj”ecty-~""/
16 'm owiied by 5-~p,erson who 1is determined by the commissioner to be liable
17 for the expenditures under this chapter, AS 46.03, 46.04, oi 46.08,
18 42 U.S.C. sec. 9607, or other state or federal law. The lien includes
19 interest, at the maximum rate allowable underAS 45.45.010(a), from
20 the date of the expenditures.
21 (b) A lien established under this section against real property
22 is >not® effecViv)e® unless (1) a certificate of lien is recorded in the
23 district recorder®"s office for the district in which the property is
24 located, describing the property and stating the amount of the lien,
25 the name of the owner as grantor, and, if known, th name of the
26 person causing the oil or hazardous substance release; and® (2) the
27 commissioner mails a copy of the~certificate to the persons described
28 im () off thiis swhbsecttiion awd to all other persons of record holding
29 an interest in the property.

A, /
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(c) A lien established under this section\ is superior /to a
transfer, mortgage, attachment, claim, demand, or other encumbrance
established”on”r after) the effective-date of _this Act, 1in any manner
affecting the property. This subsectiofi does”not apply to real prop-—
erty that consists exclusively of" -residential real property. The
commissioner may adopt regulations defining "residential real proper—
ty”” for the purposes of this section.

(d) For property consisting exclusively of residential real
property, a lien established under this section 1is superior to a
transfer, mortgage, attachment, claim, demand, or other encumbrance on
that property recorded " fter a e of lien-is recorded under
this section on that property.

(e) When any amount, with respect to which a lien has been re-—
corded under this section, has been paid or reduced, the commissioner
shall, upon request of the property owner, 1issue a certificate dis—
charging or partially releasing the lien. That certificate may be
recorded in the office where the certificate of lien was recorded.

(f) A person with an ownership interest in property against
which a lien is recorded may bring an action in the superior court to
require that the lien be released. The lien must be released if the
court finds that the owner of the property is not liable for the costs
of the state in connection with containment, cleanup, or mitigation of

the oil_or_hazardous substance release.

* Sec. 2. This Act takes effect immediately under AS 01.10.070(c).

I,/ Kk
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BY THE RULES COMMITTEE BY
IN THE HOUSE REQUEST OF THE GOVERNOR

HOUSE BILL NO. 389
IN THE LEGISLATURE OF THE STATE OF ALASKA
FIFTEENTH LEGISLATURE - SECOND SESSION \
A BILL
For an Act entitled: "An Act relating to recovery of state costs for oil
and hazardous substance releases; and providing for
an effective date."
BE IT ENACTED BY THE LEGISLATURE OF THE STATE OFALASRJt:-——
* Section 1. AS 46.08 1is amended by adding a new section to/read:

Sec. 46.08.075. LIENS AGAINST PROPERTY AS SECUF FOR STATE
EXPENDITURES. (a) The state has a lien for. ekXpenditures by the state
from the oil and hazardous substance release response fund (AS 46.08.-
010) or from any other state fund, for the ~containment, cleanup, or™ P
mitigatio[~9f oil or hazardous substance spills, against all property i}f cVﬁr
owned by a person who is determined by the commissioner to be liable/
for the expenditures under this chapter, AS 46.03, 46.04, or 46.08,
42 U.S.C. sec. 9607, or other state or federal Ilaw. The J”ien—includes
interests? at th” maximum rate5 allowable under AS 45 *r5.010(a)J from
the date of the expenditures.

(b) A lien established under this section against real property
is not effective unless (1) /-"a certificate of lien) is recorded in the
district recorder"s office for the district in which the property is
located, describing the property and stating the amount of the lien,
the name of the owner as grantor, and, if known, the name of the
person causing the oil or hazardous substance release; and (2) the

.commissioner vmailsTa c¢c3” of the certificate to the persons described

N
in (1) of this /subsection and ,trcf~all other persons of record holding
an interest in the propertp.

HB0O389A . HB 389
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(c) A lien established under this section is superior to a
transfer, mortgage, attachment, claim, demand, or other encumbrance
establishe™m)or~aftfer7Bhe effect™ive_datig ~fAthis "Act, in any manner
affecting the property. This subsection does not apply to real prop-
erty that consists exclusively of residential real property. The
commissioner may adopt regulations) defining "residential-real_joroper-
ty" for the purposes of this section.

(d) For property consisting”™ exclusively /of residential real
property, a lien established under this section 1is superior to a
transfer, mortgage, attachment, claim, demand, or other encumbrance on
that property recorded after a certificate of lien is recorded under
this section on that property.

(e) When any amount, with respect to which a lien has been re-
corded under this section, has been paid or reduced, the ~commissioner
shall, upon request of the property owner, issue a certificate dis-
charging or partially releasing the lien. That certificate may be
recorded 1in the office where the certificate of lien was recorded.

(f) A person with an ownership interest in property against
which a lien is recorded may bring an action in the superior court to
require that the lien be released. The lien must be released 1if the
court finds that the owner of the property "is not liable, fpr the costs
of the state in connection with containment, cleanup, or mitigation of

the oil or hazardous substance release."”"

* Sec. 2. This Act takes effect immediatelLJl¢m¢ec_A$_Ql_lQ507O(c).
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Original sponsors: Rules/Governor

IN THE HOUSE BY THE JUDICIARY COMMITTEE

CS FOR HOUSE BILL NO. 389 (Judiciary)
IN THE LEGISLATURE OF THE STATE OF ALASKA
FIFTEENTH LEGISLATURE - SECOND SESSION

A BILL

For an Act entitled: "An Act relating to recovery of state costs for oil

and hazardous substance releases; and providing for
an effective date.”

IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

* Section 1. AS 46.08 1i1s amended by adding a new section to read:

Sec. 46.08.075. LIENS AGAINST PROPERTY AS SECURITY FOR STATE
EXPENDITURES. (@) The state has a lien for expenditures by the state
from the oil and hazardous substance release response fund or from any
other state fund, for the containment, cleanup, or mitigation of oil
or hazardous substance spills, against all property owned by a person
who 1s determined by the commissioner to be liable for the expendi—
tures under this chapter, AS 46.03, AS 46.04, 42 U.S.C. 9607, or other
state or federal law. The lien includes interest, at the maximum rate
allowable under AS 45.45.010(a), from the date of the expenditures.

(b) A lien established under this section against real prof
Is not effective unless

(1) a certificate of lien 1is recorded in the district
recorder™s office for the district in which the property is located,
describing the property and stating the amount of the lien, the name
of the owner as grantor, and, if known, the name of the person causing
the o1l or hazardous substance release; and

(2) the commissioner sends a copy of the certificate by
certified mail to the persons described 1in (1) of this subsection and

to all other persons of record holding an interest in the property.

-1- CSHB 389(Jud)
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(c) When any amount with respect to which a lien has been re—
corded under this section has been paid or reduced, the commissioner
shall, upon request of the property owner, 1issue a certificate dis—
charging or partially releasing the lien. That certificate may be
recorded in the office where the certificate of lien was recorded.

(d A person with an ownership 1interest 1iIn property against
which a lien is recorded may bring an action in the superior court to
require that the lien be released. The lien shall be released iIf the
court finds that the owner of the property is not liable for the costs
of the Ttate in connection with containment, cleanup, or mitigation of

the oil or hazardous substance release.

* Sec. 2. This Act takes effect immediately under AS 01.10.070(c).

CSHB 389 (Jud) o



SUBSTITUTE LANGUAGE AT "A":

(s1) a parson who by contract, agreement, or otherwise

arranged for disposal or treatment,
transporter for transport for disposal

or arranged with a
or treatment, of hazardous

substances owned or possessed by such person, by any other party

or entity, at any facility or

incineration vessel owned or

operated by another party or entity and containing such hazardous

substances; and

NEW LANGUAGE AT "B'

(i&)&rhe term privity

section includes, but is not limited

t"rland contracts, deeds or other instruments transfer-
ring title or possession, unless the real property on which
the facility concerned is located was acquired by the
defendant after the disposal or placement of the hazard-
ous substance on, in, or at the facility, and one or more
of the circumstances described in clause (i), (ii), or (iii)

is also established by the defendant by a preponderance
of the evidence:

(i) At the time the defendant acquired the facility the
defendant did not know and had no reason to know that
any hazardous substance which is the subject of the
release or threatened release was disposed of on, in, or at
the facility.

(if) The defendant is a government entity which ac-
quired the facility by escheat, or through any other
involuntary transfer or acquisition, or through the exer-
cise of eminent domain authority by purchase or
condemnation.

(iii) The defendant acquired the facility by inheri-
tance or bequest.

In addition to establishing the foregoing, the defendant
must establish that he has satisfied the requirements of

Nsection W (b)("’)t(;)>and (EJ).

of contract in (b)(1)(B) of this
to, being a party to

fa) To establish that the defendant had no reason to
know, as provided in clause (i) of subparagraph (A) of
this paragraph, the defendant must have undertaken, at
the time of acquisition, all appropriate inquiry into the
previous ownership and uses of the property consistent
withjjood commercial or customary practice in an effort
to minimize liability. Tor~pufposes of tfie preceding
sentence the court shall take into account any special-
ized knowledge or experience on the part of the defend-
ant, the relationship of the purchase price to the value of
the property if uncontaminated, commonly known or
reasonably ascertainable information about the property,
the obviousness of the presence or likely presence of
contamination at the property, and the ability to detect
such contamination by appropriate inspection.

(<$ Nothing in this paragraph or in section 107(b)(3)

shall diminish the liability of any previous owner or
operator of such facility who would otherwise be liable
under this Act. Notwithstanding this paragraph, if the
defendant obtained actual knowledge of the release or
threatened release of a hazardous substance at such
facility when the defendant owned the real property and
then subsequently transferred ownership of the property
to another person without disclosing such knowledge,
such defendant shall be treated as liable under section
107(a)(1) and no defense under section 107(b)(3) shall
be available to such defendant.
Y (p ) Nothing in this paragraph shall affect the liability
under this Act of a defendant who, by any act or
omission, caused or contributed to the release or threat-
ened release of a hazardous substance which is the
sulﬁjﬁttolf the acti.g.n E.elating to the facility.
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68-46-209 SAFETY AND HEALTH 540

water by the department of health and environment or the federal environ-
mental protection agency under the authority ofthe Safe Drinking W ater Act.
All such tests shall be paid for by such county. [Acts 1983, ch. 423, § 8]

Compiler’s Notes. Concerning the Safe name is codified in part 7, chapter 13 of this
Drinking Water Act referred to in subsection title.
(b), the federal act by that name is compiled in Section to Section References. This sec-
U.S.C. in various sections throughout titles 5,  tion is referred to in § 68-46-210.
21, and 42, and the Tennessee act of the same

68-46-209. Liens on property. — (a) Whenever a hazardous substance
site is placed on the list of hazardous substance sites pursuant to
8§ 68-46-206(e), or whenever the commissioner otherwise begins to expend
money for investigation, identification, containment or cjean up of a particu-
lar site under this part, the commissioner may file a notice with the office of
the register of deeds of the county in which the property lies.

(b) Within one (1) year after the completion of a project to contain or clean
up the hazardous substance at a particular site under this part, the commis-
sioner shall itemize the money so expended and shall file a statement thereof
in the office of the register of deeds of the county in which the property lies,
together with notarized appraisals by an independent appraiser ofthe value of
the property before and after the clean up work performed at the site, if the
money so expended shall result in a significant increase in property values.
Such statement shall constitute a lien upon such land. The lien shall not
exceed the amount determined by the appraisal to be the increase in the
market value of the property as a result of the clean up work.

(c) Ifthe property owner is aggrieved by the amount ofthe lien filed under
subsection (a), the property owner may cause another appraisal to be per-
formed by an independent appraiser and may submit the matter to the chan-
cery court of the county in which the property is located to determine the
appropriate amount of the lien. A decision of that court may be appealed
according to the Tennessee Rules of Appellate Procedure.

(d) The lien provided in this section shall be entered in the records of the
register of deeds of the county in which the property lies. Such statements
shall constitute a lien upon such property as of the date the notice is filed
pursuant to subsection (a), and shall have priority as a lien second only to tax
liens. Such a lien shall be satisfied to the extent of the value of the consider-
ation received at the time of transfer of ownership, and if the lien is not fully
satisfied at the time of transfer, it shall remain a lien on the property until it
is fully satisfied.

(e) A form of notice substantially as follows is sufficient to comply with
subsection (a):

NOTICE OF LIEN UNDER
HAZARDOUS WASTE MANAGEMENT ACT OF 1983

Name of titleholder(s)
P rOPEITY A0 U SS ittt e
Description of property subject to possible lien sufficient to identify

SUCKH P IO P EILY ceiiieeicie ettt ettt




541 HAZARDOUS WASTE MANAGEMENT 68-46-210

Date, signature, and address of the Commissioner or his authorized
QESTGNEBE et r e nr et es
The register ofdeeds shall note the date and time of filing, and an appropriate
registration number, and shall record the notice in the lien book in the office

of the register.

(0 The effective date of all prior liens claimed under this chaptershall be
unaffected by the 1986 amendment to this section if anotice is filed in accor-
dance with rubsection (a) of this section on or before December 31, 1986,
which notice shall set forth, in addition to the information required by subsec-
tion (e) hereof, the claimed effective date ofthe lien ifearlier than the date of
the filing of the notice. After December 31, 1986, all claimed liens shall be
effective as of the date the notice is filed pursuant to subsection (a). [Acts
1983, ch. 423, § 9; 1986, ch. 528, § 1]

Compiler's Notes. Acts 1986, ch. 528, 5 1,
added (a), (e), and (f) and amended (d).

68-46-210. Responsible waste disposal incentive fund. — (a) There is
created a special agency account in the general fund to be known as the
"responsible waste disposal incentive fund.”

(b) There is appropriated to the responsible waste disposal incentive fund
the sum of five hundred thousand dollars ($500,000) for fiscal year 1983-1984
and there shall be appropriated the sum of one million five hundred thousand
dollars ($1,500,000) for fiscal year 1984-1985.

(c) Interest accruing on investments and deposits of such fund shall be
returned to it and remain a part of such fund.

(d) Any unencumbered and any unexpended balance ofthis fund remaining
at the end of any fiscal year shall not revert to the general fund, but shall be
carried forward until expended in accordance with the provisions of this sec-
tion.

(e)(1) The board shall promulgate rules and regulations in accordance with
the provisions of the Uniform Administrative Procedures Act, compiled in
title 4, chapter 5, to establish eligibility requirements for a local government
to receive the money deposited in the responsible waste disposal incentive
fund.

(2) At a minimum, for a local government to be eligible to receive such
funds, the commercial facility must be located within the jurisdiction of such
local government, such facility must have a permit to operate pursuant to the
provisions of § 68-46-108, such facility must be constructed and operational
and the following standards must be met:

(A) The facility is multi-purpose with both land disposal capability and
facilities for advanced technology, high-temperature thermal treatment;

(B) The facility has a minimum design capacity to operate for twenty (20)
years;

(C) The facility is operated pursuant to the provisions of part 1 of this
chapter; and

(D) The local government with jurisdiction over the facility does not have
any zoning requirement, subdivision regulation, ordinance, regulation or
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R.S. 30:1149.6 minerals, oil, and gas

compel cleanup or containment consistent with regulations and guidelines established by
the secretary.

E. (1) When a site has been declared an abandoned hazardous waste site, the secre-
tary is authorized to undertake the physical control, containment®nd clegnOpTor closure
of the abandoned hazardous waste site and may retain personnel for these purposes who
shall operate under his direction.

(2) In all cases in which the secretary proposes to treat, store, or dispose of hazardous
wastes at the abandoned hazardous waste site, he shall prepare a closure plan setting
forth how the site will be closed. The secretary shall provide an opportunity for the
public to submit comments about the plan. The secretary shall provide adequate notice to
the public of any public hearings on the closure plan by placing a notice in the general
circulation newspaper of the parish in which the hearing is to be held. |If the secretary
determines that immediate action is required to secure the site or dispose of any waste in
order to protect the health or safety of persons affected by the site or its contents or to
protect the environment, he may take such action prior to submission of the plan and may
subsequently submit a plan detailing emergency actions taken and those actions which he
will be taking in the future.

(3) The secretary shall have authority to implement the «'osure plan and to tike all
actions including erecting fences, signs, gates, levees, and monitoring devices as are
reasonably necessary to secure the site and prevent unauthorized or inadvertent entry.

F. (1) The secretary, hy recording the declaration of abandonment in the mortgage
records of the parish where the property is located, may create a jiejLagainst property
declared to be abandoned to the extent of the expenditures by the state necessary to
remedy the problem or to the extent of the appraised value after said expenditures,
whichever is less. The secretary m j "wide in the declaration that the lien is limited to
certain portions of property declared to . t abandoned and may provide that a lien shall
not be recorded against property of a person that the commission finds was in no way
responsible for the spill or accident causing the damage requiring the expenditure of
money from the fund. The filing of a sworn statement of the amount expended perfects
the lien retxoactivelj to the date of the recordation of the declaration.

) Subsequent to a declaration of abandonment, a person whose property has been
declared to be abandoned and agai"'-.. which a lien has been created thereby may apply to
the secretary or file an ac <nin ’;ie  strict court to require that the clerk erase the lien
from the records if the sea .ary .ourt finds that the spill was in no way caused by
any action or negligence on th» , of the person who is the owner of the property
subject to the lien or may file an acMr-n .uve the debt reduced to the appraised value of
the property.

Added by Acts 1984, No. 674, § 1.

§ 1149.7. Hazardous Waste Assessment Report; requirements; submission

A. The secretary is hereby authorized and mandated to develop a comprehensive
evaluation of hazardous waste in Louisiana, and to issue such evaluation in the form of a
report as provided for herein. The office of solid and hazardous waste shall assist the
secretary in the development and on-going update of the report

B. Prior to January 31, 1986, the secretary shall present a report as authorized in
Subsection A of this Section to the Senate and House Natural Resources Committees.
The report shall, at a minimum, provide the following information:

(1) An inventory of the known hazardous waste sites in Louisiana, including:

(a) The types of wastes as determined by the secretary to be present in the waste
sites.

(b) An estimate of the amount of each type of waste in a waste site as may be
reasonably determined by the secretary.
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Code of Massachusetts Regulations When trade secrets may be disclosed by
Department of environmental quality engi- department, see 310 CMR 3.21.
Agarlabrlrt of public records to general pub-
lic, seeé/ CDR 3.10. ! P

8 13. Judgment; interest; liest on property persons liable

Any liability to the comnonwealth under this chapter shall constitute a debt to the
commonwealth. Any such debt, together with interest thereon at the rate of twelve pei
cent per annum from the date such debt becomes due, shall constitute a lien
property owned by persons liable under this chapter when a statement of claim naming
su@hpm)ﬁims recoraed~or tiled. If ihiTStffeTtesdribed in such statement comprises rea
property, the statement shall bo recorded in each registry of deeds in the commonwealth
and shall also be registered in each registry district in which any person named in sue!
statement of claim holds record title to registered land a3 shown on the current index o!
registered land owner? in such district The land court certificate number of each sue!
owner shall be noted on the statement when presented for recording and each assistan’
recorder, upon receipt of such statement shall note such statement on the owner’l
certificate of title. In the case of personal property, whether tangible or intangible, th<
statement shall be filed in accordance with the provisions of section 9-401 of chapter ont
hundred and six. Any lien recorded, registered or filed pursuant to this section shall hav«
priority over any encumbrance theretofore recorded, registered or filed with respect tf
any site, other than real propertr the greater part of which is devoted to single oi
multi-family housing, described in such statement of claim, but as to all other rea
property shall be subject to encumbrances or other interests recorded, registered or filed
pnor to the record, registration or filing of such statement, and as to all other persona!
property shall be subject to the priority rules of said chapter one hundred and six. Such
lien, other than a lien on real property the greater part of which is devoted to single oi
multi-family housing, shall continue in force with respect to any particular real o:
personal property until a release of the lien signed by the commissioner is recorded
registered or filed in the place where the statement of claim as to such property affectec
by the lien was recorded, registered or filed. In addition to discretionary releases oi
liens, the commissioner shall forthwith issue such a release in any case where the debt foi
which such lien attached, together with interest and costs thereon, has been paid 0’
legally abated. This section shall not apply to any property, real or personal, tangible o.
intangible, any money, fees, charges, revenues or otherwise, owned, payable to or by, hel<
in trust by or for, or otherwise owned, operated or managed by the MassackusetL
Municipal Wholesale Electric Company established pursuant to chapter seven hundrei
and seventy-five of the acts of nineteen hundred and seventy-five, Massachusetts munici
pal light departments organized under chapter one hundred and sixty-four or any othe
special law, or with respect to any property real or personal whatsoever of municipal ligh
departments administered pursuant to chapters forty-four and one hundred and sixty-fou
A. mNotwithstanding the foregoing, the aforesaid Massachusetts Municipal Wholesal
Electric Company and Municipal light Departments shall use their authority as providet
by applicable statutes to assess, contain, or remove any such oil or hazardous materia
release for which they are responsible under chapter twenty-one E.

Added by St.1983, ¢. 7, § 5. Amended by St.1983, c. 573, § 3.

1983 Amendment St.1983, c. 573 §3 an er, is filed within ninety days after the incui
emergency act, approved Dec. 15 1983 “and by  rence of costs and expenses”™ rewrote the thir
§ 4 made effective as of March 24, 1983 rn the sentence, which prior thereto read: “In the car
second sentence substrtute owne 0f reat\propertx thg statement shall be filed i

grw 4 f t‘el’rae d OU' R\eﬁs‘d%ab B'ré y Ule appropriate regv
Yrv o ming such’ Persons’is A7 of deeds. , inserted the fourth sentenc<
recorded or frled" for “ descrrbrng the property  designated the former first and second sentenci
subject to the lien and signed by tiie commission- of Ie second paragraph as the sixth and seven|
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pjllution or contamination or emergency results from the joint negligence or other actions
jf two or more persons, firms or corporations, each shall be liable to the otters for a prc
rata share of the costs of containing, and removing or otherwise mitigating the effects of

the same and for all damage caused thereby.

(b) No person, firm or corporation which renders assistance or advice in mitigaing
or attempting to mitigate the effects of an actual or threatened discharge of oil or
petroleum or chemical liquids or solid, liquid or gaseous products or hazardous materials
or which assists in preventing, cleaning-up or disposing of any such discharge shall be
held liable, notwithstanding any other provision of law, for civil damages as a result of
any act or omission by him in rendering such assistance or advice, except acts or
omissions amounting to gross negligence or wilful or wanton misconduct, unless he is
compensated for such assistance or advice for more than actual expenses. For the purpose
of this subsection, "discharge” means spillage, uncontrolled loss, seepage or filtration
and “hazardous materials” means any material or substance designated as such by any

state or federal law or regulation.

(©) The immunity provided in this section shall not apply to (1) any person, firm or
corporation responsible for such discharge, or under a duty to mitigate the effects of such
discharge, (2) any agency or instrumentality of such person, firm or corporation or (3)
negligence in the operation of a motor vehicle.

(1969, P.A. 765. S. 5; 1971, PA. 872, S. 105; P A 79-605, S. 6, 17; P A 83-374, S. 1. 2; P A 80-239, 3. 12,

History; 1971 act replaced reference to water rcsoorces commission in Subsec. (b) with reference to environmental
protechoo commissioner, P A 79-605 clarified provisions by adding reference; to containment or mitigation of poflmanta. k>
“solid, liquid or gaseous" products, to bazitdoux wastes, etc.; See- 25-54ff transferred to See. 22a-452 in 1983; P A 83-374
replaced existing provisions re liability of persons, firms and corporations assisting in cleaning up or disposing of discharges
with dew provisions and defined "discharge™ and TiazanSnus materiaT and added Subsec. (c), excluding from dieigm saira
provided those responsible for the discharge or those who are negligent in the operation of a motor vehicle; P A 86-239
amended Subsec. (a) by luthorizing municipalitiea to be reimbuntl for clean up expense*.

Sec, 22a-452a. State lien against real estate as security for amounts paid to
clean up hazardous waste, (a) On and after June 3, 1985, any amount paid by the
commissioner of environmental protection pursuant to subsection (b) of section 22a-451
to contain and reroove or mitigate the effects of a spill shall be a lien against the real estate
of the person e. .iring such spill in accordance with the provisions of this section.

(b) A lien pursuant to this section shall not be effective unless (1) a certificate of lien
is filed in the land records of each town in which the real estate is located, describing the
real estate, the amount of the lien, the name of the owner as grantor and the name of the
person causing the spill, if known, and (2) the commissioner mails a copy of the
certificate to such persons and to all other persons of record holding an interest in such
real estate over which the commissioner’s lien is entitled to priority.

(c) Such lien sh' 1ltake precedence over ail transfers and encumbrances recorded on
or after June 3,1985, in any manner affecting such interest in such real estate or any part
of it on which the spill occurred or from which the spill emanated, or real estate which
has been Included, within the preceding three years, in the property description of such
real estate and is contiguous to such real estate. This subsection shall not apply to real
estate whhh consists exclusively of residential real estate, including but not limited to,
residential units in any common interest community, as defined in section 47*202.
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(d) Inthe case of all other real estate, including real estate which consists exclusively
of residential real estate, including but not limited to, residential units in any common
interest community, as defined in section 47-202, the lien shall take precedence over any
transfer or encumbrance recorded after the commissioner files with the town clerk notice
of intent to file a lien on the land records in the town in which the real estate is located.

() When any amount with respect to which a lien has been recorded under the
provisions of this section has been paid or reduced, the commissioner, upon request of
any interested party, shall issue a certificate discharging or partially discharging sat.”
lien, which certificate may be recorded in the same office in which the lien was recorded.
Any action for reduction or discharge of such lien or any appeal therefrom shall be in
uc. -xdance with the provisions of sections 49-35a to 49-35c, inclusive, except that the
forms prescribed in section 49-35a shall be modified as the court deems appropriate. Any
action for the foreclosure of such lien shall be brought by the attorney geneial in the nanv
of the state in the superior court for tbe judicial district in which the property subject to
such lien is situated, or, if such property is located in two or more judicial districts, in the
superior court for any one such judicial district, and the court may limit the time for
redemption or order the sale of such property or make such other or further decree as it
judges equitable.

(P.A. 84-335, S. 2; P.A. 85443, S. 2, 5.

History-. P.A. 85443 divided sectiog into Subsets, and amended Subsec. (a) to apply section to amounts paid after June
3, 1965, htsttad of October 1, 1964; insetted new provisions as Subsec. (b) to require filing Cltbe lien in tbe tows d at'l
office; amended Sobsec. (c) to give tbe lien precedence over traosfen and encambrances to property on which tbe spill occurred
oremanated from three y e n prior to the spill except residential real estate; inserted new provision u Subsec. (d) to give the
lien precedence over all transfen after filing, and amended Subsec. (e) to lothorize the cotnmiuiooer to issue a con&aee
partially discharging tbe lien.

Sec. 22a-452b. Exemption. Notwithstanding any provision of the general statutes,
a mortgagee who acquires title to real estate by virtue of a foreclosure or tender of a deed
in lieu of foreclosure, shall not be liable for any assessment, fine or other costs imposed
by the state for any spill upon such real estate beyond the value of such real estate,
provided such spill occurred prior to the date of acquisition of title to such real estate by
such mortgagee.

(P.A. 85443, S. 3. 5))

Sec. 22a-452c. Definition of spill. For the purposes of sections 22a-452a and
22a-452b, “spill* means the discharge, spillage, uncontrolled loss, seepage or filtration
of oil or petroleum or chemical liquids or solid, liquid or gaseous products or hazardous
waste.

(P.A. 65443, S. I, 5.)

Sec. 22a-453. (Formerly Sec. 25-54gg). Coordination of activities with other
agencies. Contracts for services. The commissioner shall represent the state in its
relations with the federal government and with any municipality and with any regional or
interstate authority in all matters rehting to oil or petroleum or chemical liquids or solid,
liquid or gaseous products or hazario is wastes pollution or contamination or emergency
resulting from the discharge, spillage, uncontrolled loss, seepage or filtration of such
substance or material or waste. Said commissioner may enter into agreements with the
federal government, such municipalities or authorities, to coordinate supervisory
activities and, subject to adequate appropriations, share reasonable costs. The
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STEVE COWPF'J, GOVERNOR

VS/
DEPT. OF ENVIRONMENTAL CONSERVATION

OFFICE OF THE COMMISSIONER
P.0O. BOX 0, JUNEAU, ALASKA 99811-1800 (907) 465-2600

April 8, 1988

Mr. John Hartle
c/o Rep. John Sund
PO Box V

Juneau, AK 99811

Dear John:

Here is the backup information you requested on CS (JHB 389 J
(Judiciary), the Governor®s bill establishing a lien for"oil and
hazardous substances cleanup cosbs. We would be grateful if
Representative Sund would be willing to serve as floor manager.
The bill is before Finance today and could be scheduled as early
as Tuesday.

The materials are:

1. Copy of the CS. This version gives the state a lien but not
a priority lien for cleanup costs. This means that the state
gets in line with secured creditors but does not have to first
secure a judgement. The bill also strengthened notice
requirements and clarified language.

2. Position paper on the CS.

3. Fiscal note.

4. Journal notes on Judiciary Committee action on the bill.

5. Minutes of House Resources Committee action on the bill.

6. Governor®"s transmittal letter for the bill.

7 Copy of Supreme Court decision recommending adoption of this

kind of legislation.



