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DEPARTM EN T OF HEALTH AMO 
HUMAN SERV IC ES
Food and  D rug  A dm in is tra tion  
21 C FR  P a rt 171 
I Docket No. UN -00041
Ir ra d ia t io n  In tha P rodu c tion , 
P ro c e s s in g , and  H and ling  o f  f o o d
a g e n c y : Food tn d  Drug Adm in ie tra tion . 
a c n o ec F ina l ru le .________________________
s u m m a r y : The Food and Drug 
A dm in is tra tion  (FD A ) is amending iU  
regu la tion s to perm it add itiona l uses o f  
tun izing rad ia tion  fo r.the treatm ent o f  
fo od . These regulations: (1 ) Perm it 
m anu fac tu re rs to use irrad ia tion  at 
d o se s  not to exceed 1 k i loC ra y  (kG y ) to 
inh ib it the growth and m atu ration  o f 
fre sh  foods and to d isin fect food  o f 
a rth ro p od  pests. (2 ) perm it 
m anu fac tu re rs to use irrad ia tion  at 
d o se s  not to exceed 30 kG y  lo  d is in fe -t 
d ry  o r  dehyd ra ted  arom atic vegetab le 
su b s tan ce ' 'such as spices and herbs) o f  
m ic roo rga : sms. (3 ) require that foods 
that a re  i r r . iia ted  be la b e lrd  to show  
this fac t br-'n at the w ho le sa le  and at 
the re ta i l It -e l. and (4 ) require that 
unanu factu r rs  m ain tain  process records 
o f  irra d ia tii n fo r a specified period  and 
n akc  such records av a ilab le  fo r  rD A  
in spec tion . These regu lations are 
p rom u lgated  on the agency's in itia tive 
ar.d  a re  necessary to perm it the sa fe  use 
o f  ion iz ing  rad ia tion . This document 
responds to comments on the F eb rua ry  
! 4 . 1984. p roposed  ru ie (48 FR 5714). 
o a t v s :  E ffective A p ril 18 .1988 : 
o b je c t io n s  by M ay IB , 1988. 
a o o a k s c  W ritten  ob jec tions and 
request fo r a hearing to the Dockets 
M anagem ent B ranch (HFA -3G5), Food  
and  D rug  Adm in istra tion . Rm. 4 -82 , 5800 
F ish e rs  Lane. R ockv ille . M D  20857.
FOR FURTHER INFOIUUmON CONTACT: 
C ly d e  A . Takeguchl. C en ter fo r  Food  
S a fe ty  and  A pp lied  Nutrition  (H FF -330 ), 
F ood  and  Drug A dm in istra tion . 200 C  SL  
S W .. W ash ing ton . DC 2 0 2 0 4 ,2 0 2 -4 7 2 - 
5740.
SUPPLEMENT AAY INFOSMATWRe 
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L In troduction
Unde r sec tion  400 (b ) and (d ) o f  tha 

F edera l F ood . D rug, an- "o sm etic  A ct 
(the act), ti.e S ec re ta ry  m ay app rove  a 
food  add itive  pe tition  from  an  intaraatad 
person  o r  m ay  p ropose the issuance o f  a 
food  add itiv e  regu la tion  upon the 
S ec re ta ry 's  ow n  in itia tive (21 U .S .C . 345
(b ) and  (d )) . It is la ss com m on fo r FDA . 
acting as the S ec re ta ry 's  de legate , to 
p ropose an d  then estab lish  a regu la tion  
itse lf, than to re sp ond  to a sponsor's 
petition . In  the case  o f  food  Irrad ia tion . 
FDA had . b e fo re  1981. approved several 
food  add itive  petition s fo r ihe use o f  
va rious sou rce s o f  rad ia tion  on ce rta in  
food s and food -packag ing  m a te ria ls  (21 
CFR Part 179 ). Subsequent to these 
app rova ls , an FD A  comm ittee ev a lu a ted  
testing c rite ria  that w ou ld  be necessa ry  
to support the s a fe ty  o f  food  irra d ia t io n  
fo r v a riou s  u.re*.

In the F ed e ra l Reg ista r o f  M arch  27, 
1981 (48 FR  18992 ). FD A  pub lished  an 
advance notice o f  p roposed  ru lem ak ing  
that announced  the av a ilab ility  o f  the 
Bu reau  o f F o o d s ’ (n ow  the C en te r fo r  
Food  S a fe ty  and  A pp lied  N u trition ) 
Ix red iated  F ood  Com m ittee (B F IFC ) 
R epo rt (R e f. 1 ), w h ich  ou tlined  a course 
o f  ac tion  f o r  c sau ring  the sa fe ty  o f  
irrad ia ted  fo o d s , an d  requested 
comments on  the o v e ra ll app roach .

fa  the F ed e ra l R ag is ta r o f F eb ru a ry  T.4. 
1964 (40 FR  5 714 ). F D A  pub lished  a • 
p roposed  ru le  th a t w ou ld ; (1 ) E stab lish  
g enera l p ro v is io n s  fo r  food  irra d ia tion .
(2 ) perm it tha u se  o f  fo od  irra d ia tion  at 
d o te s  not exceed ing  1 k iloG ra y  (kG y ) 
(100 k ilo ra d s ; 10 0  k r a d ) 1 fo r inh ib iting 
tha g row th  an d  m a tu ra tion  o f  fru its and  
vege tab les en d  fo r  in sect d ls in fe s te tinn  
o f  fo od . (3 ) a l lo w  irra d ia tion  to be used 
fo r  m ic rob ia l d is in fec tion  o f ce rta in  
d ried  sp ices an d  d ried  vegetab le 
season ings a t a  d o te  not to exceed  30 
kG y  (3 M rad ). (4 ) e lim ina te the cu rren t 
irrad ia ted  fo o d  la b e lin g  requirem ents fo r  
re ts i] labe ling , and  (5 ) rep lace tha 
cu rren t sec tlona  (21 C FR  179.22 and 
179.24) dea ling  w ith  the irrad ia tion  o f  ' 
fo od  w ith  n ew  | }  179 .25 and 179.28 (21 
CFR 179-25 and  179 .2 8 ). The p ro p o sa l

1 Tie Sytlicu Internationale (ST) call far 
upn**<n| the tnxjunl at ebtorbed radiiBoo doe* is 
tbs Cray (joulee/kllogna. ebbrwiaied CT). Aa 
older unit cocnmonfy used is tbs rad. Tbs equivalent 
vtlus la rads (100 rad » t Cy) will b« saeto— d is 
paraafbct«* whee referring to tbs moral ai 
tbsorbsd radiation. Tbs prefixes Ulo (V) sad mega 
(Ml represent • thousandfold sod s mill oaf old. 
respectively. Thus, kilond mtsns s iScmmnd rads 
and s meyered Bssns ■ million rads.

responded  to comments on the advance 
notice o f  p roposed ru lem aking .

A part from  (hat ongoing ru lem ak ing . 
FD A  has approved a num ber o f  food  
add itiva  petitions to p rovide fo r  the safe 
use o f  g im m a rad iation at d o te s  up to 10 
kG y (1 M rad ) to contro l Insect 
In fes ta tion  and m icrob ia l contam ination  
In dried herb*, spices, and vege tab le  
reason ings (48 FR 30813. Ju ly 5. 1963: 48 
FR  48022. O ctober 1 1 .1963 : 49 F R  24968. 
jv 'n t 1 8 .19 64 : 50 FR 15415, A p ril 18. 1965) 
and  in d ry  enzyme p repa ra tions (50 FR 
2419a June l a  1985). FDA  a lso  issued a 
fin a l ru le on July 22 .1985  (50  FR 29858) 
which am ended 21 CFR 179 .22 (b ) in 
response to e petition to p rov id e  fo r  the 
sa fe  usa o f  gemma n d ia t lo n  at doses up 
to 1 kG y  (100  k rad ) lo  con tro l 
TrichineHa spiralis in pork .

The act requ ires that a food  add itive , 
inc lud ing a source o f rad ia tion  used to 
p rocess food , be shown to be sa fe under 
tho p roposed  cond ition* o f  use b e fo re  
use o f  the fo od  additive can be 
a p p ro v e d  That is, the agency must be 
assu red  w ith reasonab le  ce rta in ty that 
no harm  w ill resu lt from  irrad ia tion  o f  
f o o d  A  sou rco o f rad ia tion  la 
Spec ifica lly  defined i s  a food  add itive  in 
section  201(a) o f  the act (21 U .S .C .
321 (e )). T he Senete report on  the Food  
Add itives Amendment o f  1958 made 
c le a r that ’’ [s jou rces o f  rad ia tion  
(Inc lud ing  rad ioac tive ieotopes, partic le  
acce le ra to rs  and X -ray m achines) 
In tended fc r  use in processing food  are 
i td u d e d  in the term ‘ food  add itive ' as 
r e fined  in this leg is la tion ." S. RepL 2422. 
85th C on g , 2d Set* . 83 (1958).

Section  408 o f  the a d  lists the crite ria  
which m ust be considered b y  the agency 
b e fo re  a fo od  additiva regu lation  is 
Usued . Tha statute doe* not p rescribe 
w hat sa fe ty  tests shou ld b e  p erfo rm ed  
bat leaves  that d eterm ination to the 
d isc re tion  o f  scientists. The defin ition  o f 
sa fe ty , aa d raw n  from  tha leg is la tive 
h is to ry  o f  tha Food  A dd itives 
A m endm ent o f  1958, has been codified  
In 21 C FR  1 7 a 3 (i ) as fo llow s :
(I) “Safe" or "safety" Mans that than la a 

reasouabla certainty In tha minds ai 
competent scientists that tLj substance no< 
harmful under the Intended condition o l ties.
It La LmpoaeibU In tha present stats of 
.dantifle knowledge to establish with 
complete certainty the absolute hanoletanees 
of the oea of any eubalanct. Safety may b« 
determined by adenttfle procedures or by 
general recognition of safety. In determining 
safety, the following (actors shell be 
considered:
(1) The probable consumption of the 

subelaaca end of any eubetenca formed tn or 
on food because of Its use.
(2) The cumulative effect of the substance 

in the diet taking Into account any
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chemically or pharmacologically related 
substance or lubatar.sra in euch diet
(3) Safety factors which, in the opinion of 

experts qualified by scientific triinini end 
experience to evaluate the eefety of food end 
food ingredients, ere generally recognised ee 
appropriate.

In  passing  the Food  Additives 
A m endm en t o f  1958, Congress 
recogn ized  that it I i  im possib le to 
e s tab lish  w ith  com p ’ j \ t  certa in ty the 
ab so lu te  h arm iessnesa o t any chem ical 
substance . T he concept o f  eefety used in 
the am endm en t in v o lve s  reducing 
unce rta in ty  abou t the sa fe ty  o f  an 
add itive  to the point w here the agency 
can re a so n a b ly  conc lude that no harm  
w ill re su lt f r tm  its p roposed  use.

T h is ob je c tiv e  can be achieved in e 
v a r ie ty  o f  w ays . T o  determ ine w hether 
consum ption  o f  a substance la safe , the 
agency cons id e rs  the lm ou n t and 
iden tity  o f  the " ib ita n c e  ingested in 
light o f  w h a t la a lre a d y  known ' egardlng 
its to x ic ity . O rd in a r i ly , an im el feeding 
testa are e s ie n tia i fo r  assessing to x id ty  
o f  ■ substance . N ot a i l s itua tion j require 
the sam e am ount o r type o f  testing, 
h ow eve r, tc determ ine whether use o f  
an add itive  is sa fe . T he degree o f  e ffo rt 
expended  in reducing uncertainty about 
the s a fe ly  o f  an add itive  must re la te  in 
som e w ny  to  the lik e lih o od  that ose o f  
the add itive  poses a poten tia l h ea lth  riak 
to the pub lic . Testing that ta un like ly  to 
p ro v id e  in fo rm a tion  that w ou ld  reduce 
u nce rta in ty  regard ing  sa fe ty  shou ld not 
be requ ired . T o  do o therw ise w ou ld  
w aste  sca rce  sc ien tific  resources that 
c ou ld  b e  used  f o r  m ore productive 
pu rpose* .
IL  r inm m en ti

The agency rece ived  o v e r 5,000 
com m ent* on  the propottaL M any o f  tha 
com m ents s im p ly  stated1, op in ions fo r  o r 
again st perm itting  fo od  Irrad ia tion  o r 
requ iring  sp ec ia l labe ling  but identified  
no sub stan tive  issues to which the 
agency can respond . F o r exam ple , some 
com m ents exp re ssed  concern  that fo od  
might becom e rad ioac tiv e , but nona 
p ro v id ed  fa c tu a l support. O ther 
com m ents acknow ledged  that 
irra d ia t io n  o f  fo od  w ill not m ake the 
fo od  rad io a c tiv e . Tha agency be llevea 
that the p ro p o sa l adeqnate ly  add ressed  
the issue o f  induced rad ioac tiv ity  in 
fo od  (see  49 FR  at 5710]. Because no 
ev id ence h as been subm itted to 
con trad ic t FDA 's find ing that tha 
Irra d ia t io n  o f  fo od  does not cause ihe 
fo od  to becom e rad ioac tive , no fu rthe r 
d iscussion  o f  this issue is n e c e s s v y .

M any  o f  the com m en .. "re 
conce rned  abou t the fo rm a tion  end the 
sa fe ty  o f  ra d io ly t ic  p roducts, end the 
e ffec t o f  irra d ia t io n  on  nutrients in food . 
A m a jo r ity  o f  those comments stated

that m ore studies w ere needed because 
the long-te rm  affec ts o f  these rad io ly tic  
p roducts have not been ascertained with 
enough ce rta in ty  to ju s tify  the 
conc lu s ion  that the use o f  irrad ia tion  Ii 
safe . T he substantive comments snd 
FDA 's respon se  lo  ta c h  are discusse . 
b e low .
A. S a fe ty

Be fo re  respond ing  to the substantive 
com m ent! re la ting  to sa fe ty , the agency 
be lie ve s  It w ou ld  b« use fu l tn exp la in  . 
again its sa fe ty  assessm ent o f food  
irrad ia tion  end  its conc lusions 
concern ing tha sa fe ty  o f  food s irrad ia ted  
in com p liance w ith  this regu lation . A  
sum m ary o f FDA 's position  on sa fe ty  is 
set fo rth  b e low .

in the p roposed  ru le , the agency 
stated "* * * that the sa fe ty  o f  focd 
irra d ia tion  b e low  1 kC y  (100 k rad ) has 
been estab lished  * * * because: (1) 
Irra d ia t io n  w i l l not m ake the food  
rad io ac tiv e , and  thus cannot expose the 
consum er to rad ia tio n : (2 ) the chem ical 
d iffe rences be tw een  irrad ia ted  foods 
p rocessed  at these doses and 
n on ir ra d ia tr 1 fo od s  are lo o  sm a ll to 
a ffec t the sa fe ty  o f  the fo od s ; (3 ) food  
irra d ia ted  at d oses up to 1 kC y  (100 
k ra d ] w i l l h a v -  ihe same nu tritiona l 
va lu e  aa s im ila r food s that have not 
been irra d ia ted : and (4 ) the balance 
b etw een  m ic rob ia l spo ilage frg an ism s 
and pathogen ic organ ism s ia not 
ad ve rse ly  a ffec ted  by rad ie tion  doses 
b e low  1 kG y  (100  k ra d )"  (49  FR 5718).

The agency has fo llow ed  the same 
genera l p rocedu res in the deve lopment 
o f  regu la tion s fo r  the use o f  sources o f 
ra d ia t io n  aa a r t  fo llow ed  in the 
d eve lopm en t o f  regu la tions f o r  other 
food  add itives . U nde r the act. 'ne 
agency's p rim a ry  respon sib ility  is to 
dete rm ine thet the add itiva  h i fe  under 
the p roposed  cond itions o f  use. S ince 
the 1960's w hen  the firs t petition  fo r the 
treatm ent o f  fo o d  w ith rad ia tion  sources 
w as subm itted , the agency has been 
con fron ted  w ith  the question o f  what 
test p rocedu res o re  app rop ria te  to 
estab lish  re a son ab le  ce rta in ty  o f  no 
harm  fo r  m e  o f  rad ia tion  sources in the 
treatm ent o f  fo od . In the absence o f 
adequate data on  the chem ical changes 
in fo od  treated w ith rad ia tion  and 
in fo rm a tion  on tha nu tritiona l r  lity  o f 
such food . F D A  conc luded 
petitioners sh ou ld  su> 
an im a l feed ing stu.' rate
the “ w h o le s om en i e irrad iated
food . In  those i n s t a l l  „  .e re  
petitioners h ave  p rov ided  adequate 
chem ica l and nu trition a l data to the 
agency. FDA  has not requ ired  
petitioners to subm it long-term  sn im al 
feed ing stud ies. For exam ple , FDA  has 
issued regu la tion s au thoriz ing  the use o f

x - r s y i  fot « . . .  .J o r  o f  food , 
m icrow aves lo r b e s t  ng food , snd 
u lt ra v io le t rad ie tion  h r  treating food 
based  on chem ical an a ly ses  (se t 21 CFR 
1 7 9 .2 1 .179JC . and 179.3#, respective ly).

In 1979, FDA  estab lished  its Bureau o f 
Foods Irrad ia ted  Food  Commutes 
(B F IFC ) to rev iew  the existing agency 
p o lic y  concern ing the Irrad ia tion  o f 
food s . B F IF C  I  m ain  task  w as lo make 
recom m endations re ta rd in g  the 
estab lishm ent o f  thoae toxicologic 
testing requirem ents appropriate for 
s i  se is in g  the sa fe ty  o t irrad iated  foods. 
B F IF C i  recom m endation  focused on 
m aking the degree o t  testing compatible 
w ith the po ten tia l riak  i s  indicated by 
the le v e l o t an tic ipated  human exposure. 
B F IFC  recognized thet sa fe ty  
assessm ent! o f  irra d ia ted  food  ibou ld 
be based on : (1) P ro jected  levels of 
h um an  exposu re to the food : |2) 
estimates o f the Identify , amount, and 
poten tia l tox ic ity o f  new chem ical 
constituents generated  in the food by (he 
irra d ia t io n  p roces r, and  (3) st*le-of-the- 
art sen s i.' e to x ic o log ic a l testa  BFIFC 
com p le ted  ,ts rev iew  and submitted its 
fin a l re p o rt In July I 9 6 0  (R e f. 1).

B F IFC  recognized  that no single 
app roach  p rov ided  su ffic ien t d au  (o 
estim ate tha '•arcentage o f  food 
consum ption J u t  m ight consist o f 
Irra d ia ted  food . H ence , in projecting 
human exposu re to irra d ia ted  food. 
B F IFC  used estim ates o f  tota l food 
consum ption , d ie ta ry  items proposed fo r 
irra d ia tion , and  tha percent o f eich 
d ie ta ry  item  w hich m ay  be irradiated. 
Using a rough estim ate baaed on these 
fa c to rs , B F IFC  suggested that as much 
as 40 percent o f  the to ta l d iet couid be 
irra d ia ted , but an tic ipa ted  that actual 
hum an exposu re w ou ld  not exceed 10 
p ercen t o f  tha d ie t

Fu rthe r, tbs com m ittee considered 
those chem ica l cons tituen ts generated 
by irra d ia tion , a ls o  kn ow n  as radio lytic 
p roducts . BF IFC  a ssum ed  that some 
rad io ly t ic  p roducts m ay  be unique to 
irra d ia ted  food s , and  c rea ted  the term 
"un ique rad io ly tic  p.-oducts*' (URP ’ s) to 
m ean substances n o t kn ow n  to be 
p resen t in n on irrad ia ted  food . However. 
BF IFC  recognized that scientists do not 
know  the extent to w h ich  these 
substances, a lthough characterized as 
URP 's, m ay a c tu a lly  be present as 
com m on constituents o f  the human diet.

B F IFC  rev iew ed the ava ilab le  
lite ra tu re  dealing w ith  rad ia tion  
chem istry , the id en tific a tion  and 
quan tifica tion  o f  substances produced in 
foods as a resu lt o f irra d ia tion , and 
found that the am ount o f  rad io ly tic 
p roducts generated Is p rim a rily  
dependen t upon the am ount o f energy
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abso rbed  by the food . B escd  on data 
ih ow ing h ow  much chem ica l chenge la 
lik e ly  to be caused b y a g iven amount o f 
rad ia tion  energy, BF IFC  conc luded that 
irrad ia tion  o f food  at 1 kG y  (100 k rad ) 
w ou ld  generata ap p rox im a te ly  30 parta 
p e r m illion  (ppm ) o f  ra d io ly t ic  p roducts. 
E xperim enti have show n  that very few  
o f  these rad io ly tic  p roducta a r t  unlqua 
to irrad ia ted  foods: app rox im a te ly  90 
percent o f the rad io ly tic  p roducts 
identified  by BFIFC  are  kn ow n  to be 
n a tu ra l components o f  fo o d  (Ref. 1). 
B F IFC  found the rem ain ing  10 percent o f  
the rad io ly tic  producta to be chem ica lly  
s im ila r to known n a tu ra l fo od  
components. Because o f  this chem ical 
s im ila rity , those rad io ly tic  p roducts era 
lik e ly  to be tox ic o iog ica lly  s im ila r a lso . 
Because natura l com ponents o f  food  a re  
not w e ll characterized at the parts per 
m illio n  le v e l some rad io ly tic  producta 
assum ed by BFIFC  to be unique may 
ac tu a lly  be natu ra l com ponents o f food s . 
H ow ever, even i f  10 percent o f  the 
rad io ly tic  products ere unique, their 
cum u lative concen tra tion  in food  
irrad ia ted  at 1 k C y  (100 k ra d ) w ou ld  be 
o n ly  3 per m illion , one-ten th  the 
concen tra tion  o f  30 parts per m illion  fo r  
aU rad io ly tic  p roducts. M o reove r, the 
concen tra tion  o f  any sing le U RP  w ill 
p ro b ab ly  be less than 1 p a rt per m illion  
fo r  food  irrad ia ted  i t  1 k G y  (100 krad ). 
Because d iffe ren t p ortions o f  a food  
being irrad ia ted  w ill rece ive d iffe ren t 
doses, the average rad ia tio n  dose 
ab so rbed  by the food  w ill necessa rily  be 
less than the maximum  perm itted dose. 
T he re fo re , the concen tra tion  o f  U R P ’ s 
generated in food  from  irrad ia tion  
shou ld  be even low e r than the upper 
bound estimate ca lcu la ted  b y  BFIFC .

BF IFC  conc luded that because o f the 
ex trem e ly  low  poten tia l concen tra tion  o f  
ind iv idua l U R P s  In fooda irrad ia ted  at 
doses b e low  1 kG y (100 k rad ), and 
because any URP's are lik e ly  tn be 
tox ic o iog ica lly  s im ila r to o th e r food  
com ponents, it w ou ld  be v ir tu a lly  
im possib le  to detect p o ten tia l 
tox ico log ica l properties o f  these 
substances. The current state-o f-the -a rt 
tox ic ity tests are not sena itivo enough to 
detect the poten tia l t o x ld ty  o f  URP 's at 
these low  leve ls  un less tha U R P ’ s are fa r 
m ore potent than expe rience in the 
rad ia tion  chem istry o f food s and In 
tox ico logy w ou ld  suggest.

Because the p oten tia l concen tra tion  o f  
U R P ’s in irrad ia ted  food  Is low , BFIFC  
conc luded that food  Irra d ia ted  at doses 
not exceeding 1 kC y  (10  k ra d ) la 
w holesom e and sa fe  fo r  hum an 
consumption , even where the fo od  that 
is irrsd ia ted  may co r'.iitu te  a 
substantia l portion  o f  the d ie t  
Consequently the comm ittee

recommended that food s irrad ia ted  at 
d ose ' be low  1 kC y  (100  k rad ) b« 
considered safe fo r human consum ption 
w ithout tha requirem ent o f to x ic o log ica l 
testing. BFIFC based  this 
recom m endation on rad ia tion  chem istry 
and on the antic ipated low  leve la  o f  
hum an exposure to an y URP ’ s generated 
In in ad ia ted  fooda.

Tha committee fu rthe r conc luded that 
a fo od  (a .g , nutmeg) that com priaes on ly  
a sm a ll fraction  o f  tha human d ie t (I.e., 
no m ore than 0.01 percent o f the d ie t) 
and  that is in ad ia tad  at doses up to 50 
kG y  (5 M rad ) w cu ld  necessa rily  
contribute fa r f e v e r  rad io ly tic  producta 
to the d a ily  diet— app ro x im a te ly  20 
tim es less— than a fo od  rep resen ting  s 
sign ificant fraction  o f  the diet (e.g .. 10 
percen t) In ad ia ted  a t 1 kG y (100 k rad ). 
Consequen tly . B F IFC  recom m ended that 
food a comprising no m ore than 0JJ1 
percent o f  the d a ily  d iet and in a d ia te d  
a t SO kC y  (5 M rad ) o r  lesa a lso  b« 
considered  safe fo r  hum an consum ption  
w ithou t tox ico log ica l testing. BF IFC  
b ased  this recom m endation  on  rad ia tion  
chem istry and the an tic ipa ted  lo w  leve ls  
o f  hum an exposure to an y URP 's 
generated  In irra d ia ted  fooda.

The agency agreed w ith  the sc ientific  
ra tion a le  and conc lu sion  reached  by 
BF IFC  that an adequate m arg in o f  sa fe ty  
cou ld  be dem onafra ted  fo r  in a d ia te d  
food s w ithout the requ irem en t o f  
tox ico log ica l testing and a d . ,  led Its 
recom m endations concern ing the sa fe ty  
o f  food a irrad ia ted  at the p roposed  
dosage leve ls  (M arch  27 ,19 81 ; 48 FR  
18992 ).

Subsequently , In 1981, FDA 's Bu reau  
o f  F ood s estab lished  the In a d ia te d  
Fooda T ask  C roup  to rev iew  a l l 
a v a i la b le  tox ico log ica l d ata  concern ing 
fo o d s  treated b y  irra d ia tion . T he m a jo r 
ob jec tives o f  this T a sk  G roup  w e n  to 
com p ile  and  sum m arize tha tox ico logy  
data pertaining to irra d ia ted  food s , 
id en tify  an y c o n s litc n d e a  w ith respect 
to adve rse  findings, lo o k  fo r  p a tte rn s o r 
trends in response betw een  stud ies, and 
to sum marize the expe rim en ta l resu lts  a t 
the end o f the rev iew  (R e fs . 2 and  3 ).

T he data rev iew  p roceeded  in three 
phases. In phsse L a l l re levan t 
to :dco logy studies w e re  identified  from  
F D A  file s  aod  from  the open  lite ra tu re .
In  phase E  441 o f  these studies w e re  
ob ta in ed  In hard copy and summarized. 
These summaries categorized  stud ies as: 
(1 ) “ A ccepted ." I f  on in it ia l exam ination  
the study appeared to b e rea son ab ly  
com p lete ; (2 ) "accepted  w ith 
re s e rv a t io n "  if the testing, on in itia l 
lum m a ry  review , appeared  acceptab le 
but had  some le riou s  defic iencies 
in terfe ring  w ith In te rp re ta tion  o f  the 
d ata ; o r  [3] “ re jec ted ." i f  there were

Inadequacies o f th i sxpsrim enU l design 
o r data co lle c tion , o r I f  dietary problems 
ex isted  In the study that would prevent 
a va lid  eva lua tion . In  phase IE  M  
studies that aithar ra ised  questions 
concerning tha poss ib ility  ot sdvtrea 
affects o r  that appeared to support a 
conc lusion that the Irrad iated food 
studied is sa fe  w ere exam ined In dsLsll 
and repo rted  (R e t  4).

Based on its exam ination  o f i l l  the 
data, the Taak G roup concluded that 
studies w ith  Irrad ia ted  foods do not 
show  adve rse  tox ico log ica l effects. 
H ow ever, the T aak G roup further 
conc luded that trad itiona l toxicological 
testing o f  fo od  Irrad ia ted  et doses below  
1 kG y (100 k rad ) cannot be expected to 
p rovide m ean ing fu l answers to toxicity 
questions regard ing such Irradiated 
foods. T he  T aak  G roup bated  this 
conc lusion  on seve ra l m a jo r reasons: (1) 
N u tritiona l Im balances created in tha 
test an im a l fed  high leve la o f Irradiated 
o r n o n im d la t t d  food s would  tend to 
m ask any po ten tia l toxicological 
m anifestations: (2 ) the low  
concen tra tion  o f an y  p oten tia lly  toxic 
rad io ly tic  p roducta in the Irradiated 
foods w ou ld  p reven t significant 
exaggeration  o f  tha amount o f rad io lytic 
products in a test d ie t and  (3) such 
tox ico log ica l testing is cu rrently too 
insensitive to m o ta u n  to x ld ty  because 
the concen tra tions o f  URP 's potentia lly 
p resent In tha irrad ia ted  foods tested are 
sim p ly too low . B a je d  on  its review o f 
a l l studies, inc luding those which tested 
food  irra d ia ted  at dosea more than an 
o rd e r o f magnitude h igher than 1 kGy 
(100 k rad ), the T aak G roup agreed with 
B F IFC s  conc lu sion  that th a n  waa an 
adaquata margin o f  sa fe ty  fo r foods 
Irrad ia ted  b e low  1 kG y  (100 lend ). 
Hence, the T aak  G roup a lso  agreed thet 
tox ico logy teats o o  fooda irradiated at 1 
kG y  (100 k ra d ) o r  b e low  are not needed 
to support a conc lusion  that such foods 
a re  safe .

Based on  tho findings, rationale , and 
conc lusions o f BF IFC  and the Task 
G roup , FD A  conc ludes that food 
irrad ia ted  at dcses not exceeding 1 kC y 
(100 k rad ) la saiu fo r  human 
consum ption . Tha agency further 
conc ludes that use o f  this leve l o f 
irrad ia tion  shou ld  b * exempt from 
requirem ents fo r  tox ico log ica l testing 
because such testing w ou ld  not be able 
to meaeura an y  tox ico log ica l properties 
o f  rad io ly tic  p roducts p resent In 
Irrad ia ted  fo od s . Is  add ition , tha agency 
concludes that Irrad ia tion  o f dry o r 
dehyd ra ted  a rom it ic  vegetab le 
substances is sa fs  fo r  human 
consumption at h igher doses. The 
agency has determ ined that Irradiation 
at dosea no h igher than X  kC y  (3 M rad)
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*,iU b< id e q u a 'e  to accom p lish  lha 
in tended m ic rob ia l d isin fection  o f d ry  o r 
dehyd ra ted  vege tab le  au b a ttn c ti. Tha 
agency em phasizes that although 
tox ic o log ica l data m ay sometimes be 
h e lp fu l In eva lua tin g  lha ca fety o f 
irrad ia ted  fooda , aueh data ar« not 
s c ien tific a lly  o eceaaa ry fo r  determ ining 
tha ea/aty o f  rad ia tio n  fo r  the tu v i and 
doaea ancompaaaed b^ thia regu lation .

In add ition  to atudiea ava ilab le  in the 
pub liahed lite ra tu re , lha U .S.
Departm en t o f  A g ricu ltu re  (U SD A ) baa 
mada av a ila b le  th ough the N a tiona l 
T echn ica l In fo rm a tion  Service (49 FR 
40023; O c tobe r 1 7 ,1 9 6 4 ) fin a l reporta o f 
ce rta in  con trac ted  an im a l tox ico log ica l 
atudiea o f  rad ia tio n -s te rilized  chicken 
end re porta on chem ica l change* in food  
cauaed b y  irra d ia tion . Tha agency baa 
rev iew ed  atudiea invo lv ing  mice and 
doga fed ra d li t io n - i te r i llz e d  chicken 
meat and conc ludes that these atudiea 
do not sh o rt any treatm ent-re la ted  
e ffec t* (Refa . 5 and 0). These studies are 
discussed In fu rth e r de ta il in the 
responses to those comments which 
re fe rence the U S D A  atudiea.
1. R ad io ly tic  P roducta

1. M any com m en ti e x p re o e d  the 
op in ion  thet the ra d io ly t ic  p roducts 
produced during irra d ia tion  w ou ld  m ade 
the fo od  h a rm fu l. S om e comment* stated 
that the rad io ly tic  p roduct* are free 
rad ica ls  and that ingestion  o f  these free 
rad ica ls  w ou ld  be ha rm fu l. O ther 
comments stated that the free rad ica ls  
m ay la te r fo rm  tox ic  substances.

The agency d isagrees that free 
rad ica ls  o r  tox ic  subatancss w ill be 
p roduced in  fo od  at unsa fe  le ve l*  under 
the cond itions p rescribed  by thia ru le . 
The Lrsue is not w hether free rad ica ls , 
hypo the tica lly , can la te r  fo rm  tox ic 
substances, but w hether the fo rm a tion  
o f  a tox ic  substance is su ffic ien tly  
p rob ab le  to ra ise  questions abou t the 
sa fe ty  o f the irra d ia ted  food . A lthough 
the generation  and subsequent reaction  
o f  free  rad ica ls com prise the m a jo r route 
by which rad io ly tic  p roducts are fo rm ed , 
such reactions are a le c  com mon during 
conven tiona l fo od  p rocessing and 
storage opera tions, Aa was d iscussed 
above , substances that a re  chem ically 
s im ila r to rad io ly tic  producta are o ften 
fo rm ed  o r are p resen t in fooda that are 
not irrad ia ted .

The im portan t Issue the agency must 
cons id e r w ith regard  to rad io ly tic  
p roducts 1* tha p ro b a b ility  that a tox ic 
rad io ly tic  end p roduct m ay be form ed 
and w hether such a p roduct w ou ld  be 
presen t in su ffic ien t am ounts to make 
the food  unsafe . The agency has no 
evidence to cause It to ch tnge Its 
position  that the chem ica l d iffe rences 
between foods irra d ia ted  at ths doses

s llow sd  by this r tg u ls tio n  sod  
non irrsd ia ted  food s a r t  too sm a ll to 
cause concern  about ths sa fe ty  o f  the 
irrad iated foods.

2. Soma com ments expressed  ths 
opinion that In a d ia te d  food s a re  unsafe 
because ingestion o f  In a d ia te d  food s 
may resu lt d irec tly  in tox ic free  rad ica l 
and perox ide fo rm a tion  w ithin the body.

The agency d isagrees. A lthough 
in sd ia tion  p roduces free rad ic a ls  as 
reactive In term ed ia tes in the fo od  itse lf, 
the high w a te r content o f a l l fresh  food , 
p rovides a m edium  fo r  the ir rap id  
degradation a fte r irrad ia tion . Thua, they 
a :?  not lik e ly  to persiat o r be p resen t at 
a ll in food  b y  the time that food  n ic h e s  
the consumer. H ow eve r, irra d ia ted  d ry 
spices and season ing* are exam p les o f 
foods in which free rad ica ls  a re  know n  
to persist fo r long  p e riods o f  time. 
Nonetheless, the m anner in which these 
foods a n  used— as ingred ients In other 
foods thet conta in  w s te r—p rov id e *  a 
means fo r  rap id  d iss ipation  o f  the free 
rad ica ls , thereby p rec lud ing  their 
ingestion.

W h ile  p e rox id es a re  som etim es 
form ed In Irra d ia ted  foods, they a re  a lso  
form ed in food s that a re  not irrad ia ted . 
The agency haa no evidence to suggest 
that irrad ia ted  food s w ou ld  be 
m etabo lized  d iffe re n t ly  from  
n o n im d ia te d  food s and  thus fo rm  
unique o r tox ic  free rad ic a ls  o r 
perox ides w ithin the b ody . T h e re fo re , 
the agency b e lieve* that concerns about 
the safety o f  In a d ia te d  foods aa 
expressed in these comm ents are 
unfounded.

3. One comment s ta ted  that * {a jn y  
p reserved on o f  fo od s tu ffs  b y  irra d ia tion  
at any d o te  m ay  be unw ise ," and  that 
gaseous oxygen from  a ir  gives r is e  to 
free rad ica ls ; p e rox id es , and 
hyd rope rox ides . Tha comment a lso  
stated that Inc reased  concen tra tion  o f  
hydrogen p e rox id e  o rd in a ri ly  resu lts 
from  Irrad ia tion . The comment no tad 
that “ (t)h * add ition  o f  hydrogen 
peroxide to fo od  as a p re se rva tiv e  has 
been p rohib ited in a num ber o f 
countries, n o tab ly  Japan, as a 
contribu tor to c a ron og eae s la ."

The fo rm ation  o f  d e lec tab le  quantities 
o f hydrogen peroxdda, organ ic 
peroxides, and h yd rope rox id es during 
irrad ia tion  o f  food s in tha presence o f 
oxygen is wcQ docum ented , and food  
processors n o rm a lly  try  to m inim ize 
contact o f  their p roducts w ith a ir  during 
processing and packaging. Perox ides 
resu lt from  free rad ic a l chem istry , sa 
d iscussed ea rlie r, betw een oxygen and 
the p rim ary rad io ly tic  p roducts from  the 
carbohydrates, fata and oils , and w a te r 
present in food . The poten tia l b io log ica l 
consequence* o f  the therm al 
degradation o f the in term ed iate

perox ides and the ir reaction* w ith  the A  
multitude o f food  com ponen t* have  b e e ^ ^  
id U r t s i td  by a num ber o f  researchers 
(R e fs . 7 .6. end 9 ).

FDA  considered  the poten tia l 
c a r t in o je n id ty  o f  h yd rogen  pe rox id e  in 
its fin a l ru le  perm itting the us* o f  
hydrogen pe rox id e  as an ind irec t food 
add itive fo r  s te riliz ing  p o ly e th y len e  food  
contact su rfaces used fo r  fo od  packaging 
(4fl F R  2341; January 9 ,1 9 8 1 ) . T he agency 
had sp ec ifica lly  add ressed  a Japanese 
repo rt o f a b f o ' im y  o f  h yd rogen  
perox ide pert: nned  w ith C57B  mice in 
which the au tho rs had  ind icated  that ‘h e  
chem ical m ay have caused duodena l 
cancer. Upon  re v iew  and a fte r 
consu ltation  w ith the au tho r* o f  the 
study, the agency stated  that the 
evidenca w as in su ffic ien t to conc lude 
that hydrogei? p e rox id e  is a carcinogen 
(40 FR  2341; January 9 . 1961).

In that d ocum en t the agency eiso 
considered  the iseue o f  hum an exposu re 
to hydrogen p e rox id e  in fo o d  and 
conc luded that m ilk  packaged in 
m a te r ia li s te rilized  b y  hyd rogen  
perox ide w ou ld  con ta in  hyd rogen 
perox ide at a le ve l no g rea te r than 100 
p a r t i per b illio n  at the time o f  
packaging. M o reov e r, a fte r 24 h o u n . the 
hydrogen p e rox id e  concen tra tion  w o u ld ^ ^  
fa ll to about 1 p a rt p e r b illio n . i .e „ more A h  
th rn  99.9 percent o f  the hyd rogen 
pe rox ide w ill no longe r be p resen t in the 
food .

S im ila r con s id e ra tion s  le a d s  tha 
agency to conc lude that an y hydrogen 
pe rox ida p roduced  during irra d ia tion  o f 
fru its and vege tab le s o r  m eata In 
comp liance w ith thia fina l ru le  w ou ld  be 
rap id ly  degraded to neg lig ib le leve ls  by 
natu ra l enzym es and  n a tu ra l 
anti ox idan ts in the fo o d . Furthe rm ore , 
any res idua l h yd rogen  pe rox id e , if 
present, w ou ld  be c o n s id e rab ly  less 
than that encoun tered  o rd in a ri ly  in 
fooda and anv iron rw in ta l sou rce*.

O rgan ic hyd ropw  ox id ea , fo rm ed  by 
reaction  o f rad ic a ls  reau lting  from  
reaction  o f oxygen w ith  p rim a ry  
n d io ly a la  p roducts, a re  both th e rm a lly  
and chem ica lly  un stab le  and  decom pose 
to various a ld eh yd es , ke tones, a lcoho ls , 
and h yd roca rbon s w h ich  constitu te the 
p rim ary rad io ly tic  end  p roducts a lso  
identified  aa com ponen ts o f both 
unprocessed and c o n v en tio n a lly  
processed food*. T he y ie ld s  o f  these 
iuba lance* fo rm ed  u nd e r the cond ition* 
o f this regu lation  are su ffic ien t ly  low  as 
to ra isa  no concerns regard ing  sa fe ty .

F in a lly , m ic rob io log ica l stud ies that 
have reported  tox ic  e ffec ts  o f  irrad ia ted  
aqueous sugar so lu tio n s  In which 
perox ides and p e ro x o  rad ic a ls  a re  
generated are d iscussed  In parag raphs 
21 and 22 o f this p re am b le . T he agency
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has conc luded that these studies a n  
inapp ropne te  models fo r assessing ths 
sa fe ty  o f irrad iated  food*.

4. Some comment* f it te d  that no 
rad io ly tic  product* are unique *nd  noted 
that the U S . A m y  Natick L ab o re lo ry  
found  no unique products In In ad ia ted  
m eat*. These comment* ind icated that 
the term  "unique'* it m isleading and 
sh ou ld  not be used.

T he BFIFC report used th^ le rm  
unique rad io ly tic  products (U RP ’ s) to 
d esc ribe substances produced in food  
during  irrad ia tion  which have not been 
sh ow n  to be present in non irrad iated  
fo od . The B F If  C report re c og n iu d . 
h ow eve r, that substances characterized  
as URP's may be nonna l m inor 
constituents in the I  -man d iet that have 
s im p ly  not been de l ted through 
rou tin e  ana lys is o f non irrad iatud food .

A s stated in the proposal, the agency 
ag rees that some rad lc l/t ic  p roducts 
a isumed to be unique may w e ll be 
m  tura i o r  common components 
undetected in non irrad iated food . 
H ow eve r, it is impossib le to 
dem onstrate with abso lute ce rta in ty that 
that w ill a lw ays be the case fo r  a ll 
ra d io ly t ic  products. There fore , the 
agency cannot be certain that a ll 
ra d io ly t ic  products i r e  norm al 
com ponen ts o f  the human diet. T o  be 
p ruden t, the agency has assumed, fo r  
pu rposes o f safety assessment, that 
som e m inor rad io ly tic  products p resen t 
m ay not be norm al components o f  the 
hum an diet. and. thus, may be unique to 
tiie process. Based upon such 
con se rva tive  assumptions, the agency 
conc ludes that the amount o f poten tia l 
U R P ’ s w ou ld  be so low  as not to pose a 
s a fe ty  p rob lem .

5. O ne comment asked, "w hat 
happens to pesticide residues on 
p roduce when they undergo irrad ia tion  
treatm ent? W ha t are the health risks to 
hum ans?”

A  pesticide chem ica l like any other 
chem ica l component o f food, w ill 
possess a certain leve l o f sensitiv ity to 
ion iz ing  rad ia tion . The degree o f 
sen sitiv ity  o f  a pesticide m em ica l to the 
p rim a ry  ionizing energy and to chem ical 
reac tion  w ith p rim ary rad io ly tic  
p roducts from  other constituents o f  a 
fo od  m atrix  w ill depend on the 
m o le cu la r .structure o f the p e s t ld d e . As 
\ : j the case w ith other chem ical 
com ponents o f  a food, ths tota l y ie ld  o f 
rad io ly tic  products from  irrad ia tion  o f 
an y  g iven pesticide w ill be a function o f  
the am ount o f pesticide present, as w e ll 
as its sensitiv ity to radiation.

The BF IFC  estimated that the sum o f 
a l l  rad io ly tic  products produced by 
irra d ia t io n  at 1 kG y (100 k rad ) w ou ld  be 
no m ore than 30 parts per m illion  In 
fo od . T h is means the cumulative

concen tra tion  o f  i l l  rad io ly tic  producta 
from  a pestic ide residue would 
c o m e p o n d  to c concen tra tion  o f lass 
than 30.000 timee sm a lle r then the 
concen tra tion  o f  the pestldde  residua 
Itse lf. Because such low  ls v e l*  o f 
p e a lld d a  residues a n  expected in food , 
the agency b e lie ve s  that the total 
am ount o f  ra d io ly t ic  p roducts from  a 
p e s t ld d e  chem ica l that m ay be 
consum ed from  food s Irrad iated  In 
com p liance w ith this regulation a1, doees 
b e low  1 kG y  (100  k rad ) w ill be v irtua lly  
n i l  T h e re fo re , the agene* condudee that 
the po ten tia l to x ld ty  o f  each rad io ly tic  
p roduct from  a p e s tid d *  chem ical 
residue on  fo od s  that are irrad ia ted  
w ou ld  be neg lig ib le and that euch 
p e s t id d *  residues do not pose a hazard  
to hea lth .
2. Spices

ft. O ne comment stated that foods 
such as spices com prise more than 0.01 
percent o f  the d u ly  diet and that the 
p rop o sed  ru le  w ee Inconsistent with 
B F IF C *  recom m endation  that 
irra d ia t io n  o f  fo o d s  constituting less that
0.01 percen t o f  the d ie t be considered 
sa fe  up to 50 kG y  (ft M rad ).

T he agency agrees thet spices, in 
to ta l, m ay  constitute m ore than 0.01 
percent o f  the d a ily  d ie t  The agency has 
estim ated  a p robab le  Intake o f  dried 
sp ices and cu lin a ry  herbs o f  up to 3 
grama per pe rson  p e r day . F o r lha 
gene ra l p opu la tion , thia constitutes 0.1 
percent o f  the t o ld  diet o f 3 k ilog ram s.

The comm ent w a s  apparen tly  
con fu sed  b y te rm ino logy  In the BFIFC 
rep o rt recom m ending  that a " fo o d  c la ss" 
w h ich  con tribu tes 0.01 percent o r less to 
the d a l ly  d iet be cons idered  sa fe  fo r  
irra d ia t io n  a t  doses up to SO kG y  (ft 
M rad ). T he OJOl percent In tha 
recom m enda tion  w as intended to re fe r 
to tha d ie ta ry  con tribu tion  o f  an 
in t llv tdn .il spice (e .g , nutmeg o r 
tu rm e ric ) as * " fo o d  d a i s , ”  not a ll 
sp ices aa a " fo o d  c la s s ."  Because 
ra d io ly t ic  p roducts from  d iffe ren t spices 
are  lik e ly  to b e d iffe ren t, there Is no 
re a son  to add  the am ount o t rad io ly tic  
p roducts horn  one spice, such ea 
nutmeg, to ano the r spice, such as 
turm eric , when eva lua ting  sa fe ty . Tha 
In ten t o f  B F IF C s  recom m endation  was 
not to  set a p re d ie  d ie ta ry  percentage 
lim it o f  0.01 percent but ra th er to 
acknow ledge that the amounts o f 
ra d io ly t ic  p roducts that w ou ld  
p o te n t ia lly  be consum ed from  irrad ia ted  
d ried  sp ices and season ings a r t  co sm a ll 
that such irra d ia ted  foods can b« 
con s id e red  sa fe  as o rd in a rily  used. 
N e ith e r the p ro p o sa l n o r the fin a l 
regu la tion  perm itting the Irrad ia tion  o f  
ap ices at 30 kG y (3 M rad ) is Inconsistent 
w ith  B F IF C *  recom m endation .

7. Som e commsnt* on  ths p ropossd 
ru le exp ressed  concern that large 
amounts o f  tn s d ls ls d  spices and 
seasonings used by c e r is ln  ethnic 
groupe in their food  w ou ld  exceed safe 
consum ption leve ls . The comments 
p rovided  no In fo rm ation  on which to 
bass such s concern .

The agency recognizas that d ie ta ry 
patterns d iffe r between groups o f  peopla 
and that ce rta in  groups consume more 
spices ‘and seasonings than do other 
groups. N everthe less , the agency has co  
reason  to be lieve that an y ethnic group 
w ill consum e any irrad ia ted  spice o r 
season ing In am ounts that w ou ld  raise 
any sa fe ty  concern , even considering 
d ie ta ry  va ria tion s  am ong ethnic groups. 
A single spice o r  season ing w ou ld  still 
be a m ino r ingredient In the d ie t 
M o reove r, as d iscussed In the previous 
response , tha rad io ly tic  products horn 
on* sp lc* are d iffe ren t from  those o f 
another sp ice; there fore , their effects, i f  
any. w ill not be cum ulative .

S. The agency inv ited comments on 
the lis t o f  spices that Is considered  
app rop ria te  fo r  IrradlatioL'- Comments 
recom m ended inc luding thi.se 
substances lis ted  in 1 182.11'Spice* and  
othe r na tu ra l seasonings and  flavorings  
(21 CFR 142.10), as w e ll as o ther spices, 
seeds, and h erbs com m on ly used as 
m inor f la vo rin g  Ingredients, and 
Inc luding teas and o ther vegetab le 
seasonings. Some comments a lso  stated 
that a specific lis t o f  spices was 
unnecessary and a phrase such as 
"herbs , seeds, and sp ices" shou ld 
rep lace the Ind iv idua l listing o f  spices. 
One comment sta led  that to proh ib it 
treating e spice m ix because one m inor 
ingredient Is n ot on the lis t is not log ica l 
and suggested an a lte rn a tive  a p p ro * to  
o f  granting o v e ra ll app rova l to 
seasoning and fla vo rin g  substances 
cu rren tly cons idered  g ene ra lly  
recognized as sa fe  because their sa fe ty  
w ou ld  not be significant!; changed by 
Irrad ia tion .

Tha agency d isagrees that n atu ra l 
f la v o rs  sh ou ld  n ecessa rily  be inc luded 
in the lis t and  Is n ot perm itting the us* 
o f irrad ia tion  fo r  n a tu ra l f la v o rs  at this 
time. N a tu ra l f la v o rs  are components o f 
food  Ingredients that have undergone 
some p tv « s i ia g . Such fla v o rs  m ay be in 
ao lld  o r liqu id  fo rm . Tha agency's 
conc lu sion  that m ino r ingredients such 
ss d ried sp ices and seasonings m ay be 
irrad ia ted  sa fe ly  w ts  b ased  on tha fact 
that tha am ount o f  chem ical change In 
the so lid , d ry  state o f  a fo od  Is less than 
w ou ld  occu r w hen substan tia l portions 
o f liqu id  are p resen t and that d ry 
ingredients w ou ld  not support the 
grow th o f  m icroorgan ism s that might 
su rv ivs Irrad ia tion . The agency has no
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information from  which to eondude  that 
f la v o rs  is liqu id form  can be irrad ia ted  
sa fe ly . A lso , the agency has no 
in fo rm s bon indies ling ths i  p rocessed 
f la v o rs  require treatm ent fo r  
d is in fec tion . A nyone Interested in 
p c n u in *  this m atter fu rther m ay do so 
by subm itting sn  app ropriate fo od  
add itive  petition .

The agency agrees that a specific lis t 
o f  sp icas and season ing agents is 
unnecessary . C o llec tive  terms a re  i' d 
to describe d iffe ren t g roups o f  th' 
m inor ingredients and such te rr i s y  
be m ore app ropriate than a d r . . od 
listing . A lthough herbs m ay be u „ed  lo r  
both cu lin a ry  and m ed id na l purposes, a 
fo od  a dd itiv ?  regu la tion  app lies on ly  to 
the irra d ia tion  c f cu lina ry  herbs. 
T he re fo re , the agency is now  m odify ing  
the rcgulatr'an to perm it irra d ia tion  o f 
d ry  o r dehyi rated arom atic  vegetab le 
substances: cu linary  herbs, seeds, 
spices, teas, and vegetab le season ings.

9. S om e comments apparen tly 
assum ed that the p roposed regu lation  
w ou ld  not perm it irrad ia tion  o f  spice 
b lends and requested m od ifica tion  o f  
the regulation  to perm it such irrad ia tion .

The issue Is tw o fo ld : (1 ) W he th e r 
b lends can be irrad ia ted , and (2 ) 
w hether the regu la tion  au tho rizes (he 
irra d ia tion  o f enoogh ingredients to 
m ake the irrad ia tion  o f  com m e rd a l 
b le nd s p ractica l. The regu lation  does not 
p rec lude the Irrad ia tion  o f  spice b lend s. 
The agency recognizes that the lim ited  
num ber o f  apices listed In the p roposed  
ru le  w ou ld  have p roh ib ited  b lend s 
con ta in ing  other ingredients. A s 
e xp la in ed  above, the agency agrees that 
the desc rip tion  o f  the substances that 
m ay be irrad ia ted  aa d ry  o r  dehyd ra ted  
a rom atic  vege tab le  substances shou ld  
be m ore  com prehensive than that listed  
in the p roposed  ru le . In add ition , sa lt 
and  o th e r a d )u v an li o r a iin o r 
ing red ien ts (such as anticakmg end  free 
f low  agen ts ) m ay be used In a bWnd o f  
season ing  substances. U nde r such 
lim ited  cond ition s o f  use. (ha irrad ia tion  
o f  these m inor d ry  ingredients w ou ld  
pose n o  conce rn . Tbeeefiere, th* agency 
is desc rib ing  In th is fin a l ra le  tha sp icas 
and season ings in geoeraJ terms arid la 
e x p lic it ly  au tho riz fan  tbs ass o f b lend s 
o f  a rom atic  vege tab le  substances, m  
w e ll sa sa lt and o ther d ry  food s 
o rd in a r i ly  used as m inor ingredients in  
such b lend s .
3. O th e r M in o r F ood s

10. One comment stated  that c o lo r 
add itive s  a re  im portan t Ing red ien t* In 
ihe m anu factu re o f  p rocessed  fo od s , aa 
w e ll aa d rug ; and cosmetics, and  e ra  
used in m inute am ounts in the d iet. Th is 
comment fu rth e r stated  that turm eric 
and  p ap rik a  i r e  c o lo r  add itives that are

a lso  inc luded in the list o f spices and 
vegetab le seasonings that can be 
in ad ia ted  and suggested that th* fin a l 
regu lation  be expanded to inc lude other 
listed  c o lo r add itives.

The agency does not agree that this 
regu lation  shou ld  inc lude c o lo r 
add itives. In  preparing its p roposed  ru le , 
the agency had not c o rs id s re d  the 
ram ifica tions o f  approving the 
irrad ia tion  o f  c o lo r  add itives . Such 
cons id era tion  w ou ld  inc lude w hether 
spec ifications estab lished  fo r  a c o lo r  
add itive based  on cu rran t m anu factu ring  
p rocesses w ou ld  s ti ll be adequate fo r 
the c o lo r add itive a fte r irra d ia t io n  and 
w hat doses w ou ld  be needed  Is  
accom plish the in tended e ffec ts . P ersons 
ab le  to document the safe use o f  a 
source o r rad ia tio n  to irra d ia te  c o lo r  
add itives m ay subm it a petition  to the 
agency. The agency agrees that tu rm eric  
and pap rika a re  both spices and co lo r 
add itives. H ow eve r, the ir m a jo r use is 
aa seasoning agents, and ths agency 
sees no re a son  to p rec lude irra d ia tion  o f 
these a rom atic  vege tab le  substances 
w hen they are a ls o  u sed  a s  c o lo r  
add itives (R aL  10).

11. One comment s ta ted  that the ru le 
shou ld  a llow  fo r  the irra d ia t io n  o f  d ry  
enzyme p repa re  tions fo r  m ic rob ia l 
d is in fection  a t a dosage op  to 30 k C y  
(3 j9 M rad ) b ecause they a re  m in o r fo od  
ingred ients.

The agency h ad  not cons idered  this 
specific u s* o f  irra d ia t io n  in d eve lop ing  
the p roposed  ru le . H ow eve r , the agency 
received  a pe tition  to tre a t d ry  en zym e 
p repa ra tions a t dose* up  to  10 kG y  (1 
M rad ), and  in lha  F ed e ra l R eg is te r o f  
June 10, IDAS (SO F R  24190 ). the agency 
amended  1 179-22 to p e rm it this use. In  
th is document, the agency is  de le ting  
f  179-22 and is inco rp o ra tin g  that 
au tho riza tion  f o r  lr ra d ia t io n  a f  d ry  
enzyme p repa ra tion s  in n ew  11 7 9 .2 6 (b ). 
Persons ab le  to  docum ent the sa fe  use o f  
a sou rce o f  r s d ls  d o e  art dosage le v e ls  
h igher than 10 kG y  (1 M ra d ) as 
au tho rized  In  n ew  1 1 7 9 2 8 (b )  to c on tro l 
m ic rob ia l c on tam ina tion  in d ry  enzym e 
prep a r t  h oc*  m ay subm it a p etition  to 
th* agency.
4. Destruction o f  N u trien ts

12. S eve ra l com m ents s ta ted  that 
d estruction  o f  nutrien ts sh ou ld  be a 
concern  in this ru lem ak ing . Tha 
comments stated  that m any  v itam in s are 
light o r heat sensitive , and  that 
irra d ia tion  w ill d estroy  them . One 
comment s ta led  thet n u tr it io n a l 
p rob lem s easy d eve lo p  f o r  consum ers 
because o f nu trien t lo w  w haa an en tire 
c la s t  o f fooda is  Irra d ia ted .

The p ro p o sa l d iscussed  this issue and 
exp la in ed  that the a v a i la b le  lite ra tu re  
ind icated  that there a re  nn nu tritiona l

d iffe ren ces betw een an irra d la ltd  food  
and fo od  Irrad ia ted  at leve la be low  l  
kG y  (100 k ra d ). Tha m inor ingredients 
a l lo w td  to be irrad ia ted  st higher doses 
a re  not sou re s t o f  nutrients. T here fore , 
the agency b e lieves it Is appropriate to 
conc lude that destruction o f nutrients is 
not an issue in this ru lemaking. There 
h ave  beeu no add itiona l data submitted 
to change this conc lusion .
S. Se lec tive  Destruction o f 
M icroorgan ism s

I X  One comment ind icated that 
irra d ia t io n  cou ld  contribute to increased 
a f la to x in  con tam ina tion  o f foods. Tha 
com m ent r ita d  a series o f  studies 
pub lish ed  in 1978 and 1979 by 
re se a rch e rs  from  the N ationa l Institute 
o f  N u trit ion  o f  th* Ind ian  Council o f 
M ed ica l R w a r c b  which reported that 
w hea t irrad ia ted  s i dose leve ls  up to 250 
k i lo ra d s  show ed a dose-dependent 
suscep tib ility  to a fla to x in  production 
(R e fs . 11 cad  12).

The agency d isagree* that irrad iation  
w ou ld  contribu te to increased a fla tox in  
con tam ina tion  o f food s . The studies 
re fe ren ced  do a at rep lica te actual food- 
h and ling  p ractices. In the studies, the 
w hea t w as Irrad ia ted , au toc lav td . and 
then innocu la ted  w ith an a fla tox in - 
p roducing  o rgan ism . The agency hat no 
ev id ence that w ou ld  lead  it to conclude 
that fo o d  irra d ia ted  and stored  under 
n o rm a l h and ling  p ractices would  show 
inc reased  a fla tox in  p roduction . FDA 
does n o t be lieve  that the resu lts d ied  
ju s t ify  a m od ifica tion  o f  this rule.

14 . S e v e ra l comments stated that 
irra d ia t io n  In tended to elim inate one 
fo o d  h aza rd  m ay a ffec t the m icrobia l 
spoilage patterns o f  food , thereby 
c reating  a new  h aza rd . These comments 
exp ressed  concern  that C  botulinum 
sp o res w ou ld  su rv ive  irrad ia tion  and 
w ou ld  p roduce botu linum  toxin without 
typ ic a l signs oI  food  spoilage.

T h *  agency agrees that this is a 
leg itim ate concern  in  soma situation*, 
but It does not s r p ly  to tm d ia d o o  o f 
d ry  fo od s  o r fo  >s irrad ia ted  below  1 
k C y  (100 k rad ). Irra d ia tion  o f food 
b e low  1 kG y (100 t r a d )  w ill destroy few  
rpo ilege  bacte ria and thus w ill not 
change n o rm a l spo ilage patterns. 
Furthe rm ore , irra d ia tion  o f m inor 
Ing red ien ts at high doses , as a llow ed  in 
this ru le , w ou ld  pcee no prob lem s 
because these m inor ingred ients are dry 
and d ry  food s do not p rov id e  ■ growth 
medium  fo r C  botu linum  iporea.

15. Som e comments s ta led  that food 
irra d ia tion  m ay c reate o r produce 
p o ten t ia lly  h a rm fu l rad ia tio o -rw is tsn t 
b ac te ria , new  b ac tc rir . o r  v ira l mutants. 
One comment ra ised  the possib ility  that 
mutated d eoxy rib onuc le ic  a d d  (DNA)
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fragm en t! might be incorporated by 
bec te ria , v i ru ic i . o r ce ll*  o f the human 
d igestive tract* to ereata o lh a r harm fu l 
m utants.

M utan ts p roduced during the 
irra d ia tion  o f fo od  ara essen tia lly  tha 
sam e as those that occu r na tu ra lly . The 
o n ly  rea l d iffe rence is in th* rate at 
w hich mutations occur. Rad iation  may 
inc rease the frequency o f  mutations and 
the reby increase the .rate o f evolution in 
b ac te ria  c r viruses that w ou ld  occivr 
o th e rw ise  'hrcugh n a tu ra l evo lu tionary  
p rocesses . H ow ever, there is no reason  
to expec t that the resu lting mutants 
w ou ld  be d iffe ren t o r m ore viru len t than 
those created  In natu re (R r f . 13).

B ecause becte ria  are high ly evo lved 
o rgan ism s, w e ll adap ted  to their 
e n v iro nm en t th* vast m a jo rity  o f 
m utations w ou ld  tend to be detrim enta l 
fo r  the organism s. M utan t organisms 
that a re  m ore rad ia tion  resistant than 
the ir p aren ts m ay su rv ive and be 
p resen t in an environm ent exposed to 
frequen t sub le th a l d o te s  o f rad iation . 
Such rad ia tion -res is tan t bacteria, 
h ow eve r, w ou ld  be a p rob lem  on ly  if 
irra d ia t io n  were essen tia l to produce a 
sa fa food . Th is is oo t the case and not 
perm itting the use o f  food  irrad iation  
w ou ld  n ot p revent such a p rob lem  from  
•xxun in g .

Fu rthe rm ore , the agency does not 
be'i.sve that such rad ia tion -res istan t 
bfiC’.e ria  o r  v iruses, i f  they were 
p roduced , w ou ld  be m ore resistan t to 
o th e r an tib ac te ria l agents. A lthough it is 
p o ss ib 'r that spec ific  cond itions and 
ind isc rim ina te Irrad ia tion  might produce 
mutants, the agency concludes that tha 
p oss ib ility  that such mutants w ou ld  be 
m o re  v iru len t o r  m ore harm fu l is remote 
(R e f. 13 ).

There a re  on ly  a few  reports o f 
genetic exchange betw een bacteria ia 
the m am m a lian  gut (R e f. 14). A  few  
theories state that host ce lls  may 
in c o rp o ra te  p ro ka ry o tic  DNA . but it ia 
not c le a r w hether such genetic 
in fo rm a tion  is expressed . The agency 
sees no rea son  to p reven t irrad ia tion  o f  
food  because o f  such specu lation*.
8. T ox ic o log ica l Studies

16. M any  comments c la im ed that It Is 
FDA 's first resp on s ib ility  to ensure tbs 
ab so lu te  sa fe ty  o f  a l l fo od  p roduced in d  
consum ed in this coun try , not sim p ly to 
m ake the p rocess o f  p roduction easie r 
a n d /o r  cheape r fo r p roducers.

FDA  agrees that its responsib ility  is to 
ensure that a food  add itive be 
d em onstra ted  to be sa fe under the 
p roposed  cond itions o f  use (21 U .S.C . 
3 48 (b )). bu t the agency does not be lieve 
that it was the intent o f  Congress, when 
fo rm u la tin g  the a d  that FDA  ensure the 
consum er o f  abso lu te sa fe ty  o f  a ll fooda .

Congress recognized that It w ou ld  not 
be possib le to d ete rm ine w ith  absolute 
ce rta in ty that no harm  s h a ll resu lt from  
tha Intended use o f  a fo o d  add itivs . Th* 
Senate repo rt stated : “ S a fe ty  requires 
p ro o f o f  a re a son ab le  ce rta in ty  that no 
h arm  w ill resu lt from  th* p roposed  use 
o f  an add itive . It d oes n o t— and 
cannot— require p ro o f b e yond  eny 
p ossib le  doubt that n o  h a rm  w i”  -esult 
under an y conce ivab le  c ircum stances."
S. RepL 2422. &5lh C ong .. 2d S e n .  6 
(1958). A s stated e a r lie r , th is  is ths 
standa rd  o f  sa fe ty  a p p lie d  > • FDA  in Its 
ru lem aking  fo r  food  ad d it lv e o .

On the other hand , the leg is la tive  
h is to iy  m akes d e a r  th a t C ong ress did 
not intend FDA  to m a ke  reg u la to ry  
decisions on the use o f  an add itivs 
b a te d  on an a rb it ra ry  o p in io n  as to 
w hether 'be add itive  sh ou ld  be used. 
Thus, the agency, in a p p ro v in g  the us* 
o f  e food  add itive , c o n s id e r*  whether 
the fo od  add itive is sa fe  an d  e ffec tive 
and not w hether such a p p ro v a l w ill be 
b en e fid a l to the p ro d u c e r o f  the 
add itive .

17. One comment a s s e rte d  that FDA 's 
p roposed  regu la tion  w as  i lle g a l because 
it w as not based  on  a n im a l testing. 
W h ile  recognizing that n e ith e r the Food 
A dd itives Am endm en t o f  1958 n o r its 
leg is la tive  h is to ry  sp ec ifie s  the exact 
types o f  testa that muat be conducted  to 
estab lish  sa fe cond it io n s  o f  use o f  an 
add itive , the comm ent c la im ed  that a 
recu rren t theme in m uch  o f  the 
leg is la tive  h isto ry  It the n eed  fo r  testing 
in an im a ls  to es tab lish  the sa fe ty  o f a 
p a rtic u la r add itive .

T he  agency agrees th a t m uch o f  the 
testim ony b e fo re  en ac tm en t o f  ths Food  
A dd itives A m endm ent o f  19 58  discussed 
an im a l testing o f  a d d it iv e s . T h is could 
be expected because m o s t o f  the 
testim ony about testing conce rn ed  direct 
fo od  ingred ients o f  u n k n ow n  to x ld ty . 
C ong ress did not d iscu ss h ow  
irra d ia tion  o f  fo od  sh ou ld  b e  tested fo r  
sa fe ty . Fu rthe rm ore , the re  Is  no 
Ind ica tion  In ths le g is la t iv e  h is to ry  that 
Cong ress expected e v e ry  add itive , 
w hether an  In g red ien t a  sou rce  o f  
Irrad ia tion , o r an in d d e n ta l add itive , to 
be tested the r u n *  w ay ; n o r  does the act 
require such testing. Such  a requirem ent 
w ou ld  resu lt in  an unn ecessa ry  
expend iture o f  re sou rce * . C onsisten t 
w ith this v iew , FDA  h as  n e v e r requ ired  
the sam a testing reg im en  fo r  a ll types o f 
add itives .

FD A  b e lieves that the testing 
requirem ent env is ioned  b y  Cong ress 
w as that there be su ffic ie n t testing to 
support the conc lu sion  th e t there Is a 
re a son ab le  ce rta in ty  o f  n o  b a rm  from  . 
tbs expected  ass o f  the ad d it iv e . Tbs 
agency behaves that a n y  test that w ou ld  
not contribu te to this c on c lu s ion  shou ld

not be required . T h* agency h as not 
required an im al testiAg in the past undsr 
those situations w here, by chem ica l o r 
oth sr tasting and sound reason ing , it 
could conduda that the us* o f  an 
additive was is fa  w ithout an im a l 
testing. T here fo re . FDA  conc lude* that 
ava ilab le  an im al test d ata  ara not 
necessary fo r determ in ing the sa fe ty  o f 
those uses o f rad ia tion  encom passed  by 
this d ocum en t A n im a l testing is too 
insensitive to show an a ffec t from  
irrad ia tion  o f  food .a t tha doses a llow ed  
and. thus, w ou ld  not contribu te 
add itiona l in form ation  to the eva lu a tion  
o f tha sa fe ty  o f  such uses.

N everthe less, the agency rev iew ed  a ll 
ava ilab le  an im al studies to determ ine 
their adequacy and to eva lua te  the 
tox ico log ica l evidence. FDA 's 
tv a lu a t io n  o f  these studies com firm s the 
agency’ s e a r lie r c ond u s ion s  that su rh  
data w ou ld  not contribu te fu rth e r 
assurances o f  sa fe ty o f  food s irrad ia ted  
in comp liance with this ru le .

18. O ne comment stated  that food  
irrad ia tion  shou ld be p resum ed 
dangerous until adequate s d e n t if ic  
In form ation is a v a ila b le  fo r  re sp on s ib le  
d etis ionm sking  end that F D A  sh ou ld  
make n o  d ed s ion  until m ore in fo rm a tion  
on haza rds versus bene fits  o f  fo od  
irrad ia tion  Is av a ilab le .

For reasons d iscussed e a r lie r  in this 
section, the agency b a r dete rm ined  that 
adequate in form ation  on  rad ia tio n  
chem istry o f  fooda Is a v a i la b le  to 
condude that foods Irra d ia ted  in 
compliance w ith this reg u la tion .a re  safe, 
and that ths Intended e ffec ts are 
achieved, thus comply ing w ith  section 
400 o f  the s e t

19. O ne comment w as concerned  
about the re liab ility  o f  stud ies w here 
animals w ere fsd  an ab n o rm a l d iet and 
stated that resu lts from  these studies, 
positive o r negative, m ay be m islead ing .

The agency agrees that standa rd  
tox ico logy tests where la rge  percentages 
o f the d iet are com posed o f  a sing le 
Tood, e ither Irrad ia ted  o r o th e rw ise , may 
give resu lts that cou ld  be m islead ing .
Ths m a jo r d ifficu lty  in to x ic o log ic a l 
testing o f  Irrad ia ted  food s has been  to 
design tests tb it w ou ld  p ro v id e  u se fu l 
and meaningfu l in fo rm a tion  regard ing 
safety. It w ould be d iffic u lt to design a 
test that w ou ld  exaggerate g re a t ly  the 
leve l o f  rad io ly tic  p roducts that w ill be 
Ingested from  Irrad ia ted  fo o d  because , 
to accomplish this, the am ount o f  
irrad iated food— *ht test substance that 
w ill be Ingested— may a ls o  need to be 
Increased. Th is Inc rease In d ie ta ry  
Intaka m ay n ot be to le ra ted  and m ay 
thereby become tn  added stre ss  to the 
snlmaL A  substantia l change in diet 
may a lso  c rests nu tritiona l im ba lances
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fb oA k TW t f c n . <b* a ffac ta ob se rved  "  
these type* a i  am rties a r t  n o t caoxU ia rr.

am ong e ith e r m acro* ot m icroot.lrieoU  
o f  the d iet.

F D A  b e lie ve * . h o w r t t r ,  that useful 
In fo rm a tio n  hea bean learned from thee* 
feed ing  atudiea w here there bee been 
tom e  exagge ra tion  o f  doe* re la tive to 
that p re sc rib ed  by this regulation . This 
in fo rm a tio n  together w ith know ledge o f 
the chem ica l changes that occur at low  
doses o f  irra d ia t io n  U  su fficient to 
e s tab lish  the sa fe ty  o ( fo o d  inad ia ted  in 
acco rd ance  w ith  this regulation .

2 9  O ne com m ent suggested th*t FDA 
sh ou ld  requ ire  an im a l feeding studies in 
w hich the an im aU  are  feed food  
irra d ia ted  at exaggerated  doses to 
ob ta in  an adequate sa fe ty  factor.

FD A  acknow ledges that food  
add itive s h ave  typ ic a lly  been tested in 
an im a ls  at leve la  that g reatly  exaggerate 
the p rop o sed  le v e ls  o f  use o f the 
ad d it iv e  to estab lish  an adequate 
m arg in  o f  sa fe ty . This trad itiona l 
m ethod  o f  estab lish ing  a margin o f 
s a fe ty  i i  in app rop ria te  when the 
ad d it iv e  ia a sou rce o f  rad iation . FDA 
has exam in ed  m any e a r ly  studies in 
which fo o d  fed to an im als was 
in a d ia te d  at exaggerated  doses to 
d ete rm ine the e ffec t o f  ingesting 
inc reasing  am ounts o f  rad io ly tic  
p roducts . T he sgency noted that 
trea tm ent o f  fo od  w ith increesing doses 
o f  ra d ia t io n  can destroy  essentia l 
com ponen ts (e.g .. nutrien ts) o f  the food  
o r m ake the fo od  unpa la tab le . These 
fa c to rs  can con found  experim enta l 
resu lts .

B ecause these e ffec ts on food  do not 
occu r a t the low e r doses, exposure o f 
the food a to  exaggerated  rad ia tion  doses 
w ou ld  not in these instances represent a 
va lid  test fo r  determ in ing the sa fe ty o f 
fooda irra d ia ted  a t the leve ls  o f use 
p resc ribed  b v  this regu lation . Ths 
agency has, the re fo re , conc luded that 
exposing  fo o d  to eve r increasing doeea 
o f  ra d ia t io n  as a m eans o f  in cnaa iag  the 
am ount o f  ra d io ly t ic  products ingested 
is g en e ra lly  n o t app rop ria te .

21. A  num ber o f  comments ob jected to 
ap p ro v a l o f  i rra d ia t io n  o f any fru it o r 
vege tab le  b ecause  o f  reports thet 
irra d ia ted  suc rose  so lu tion  caused tox ic 
e ffec ts . T he com m ents suggested that 
sucrose so lu tion s  w ou ld  serve u  good 
m ode ls  fo r  eva lua tin g  ths safety of 
irra d ia ted  fru its and  vegetab les and that 
the rep o rted  tox ic  e ffec ts w ere reason to 
d isapp rove  this use o f  irrad iation .

The agency agrees that Irrad iated  
so lu tions o f  t u s a n  have been shown to 
cause b io lo g ic a l e ffec ts  in v itro . C ertain 
stud ies h a v e  show n : (1 ) Abnorm al 
an aphase  fo rm a tion  in bean  roo t tips 
treated  w ith  suc rose  so lu tions irrad iated  
at 2 M rad s  (R e f. 15 ), (2 ) decreased 
g row ib  in c a rro t tissue cultures grown in 
sucrose so lu tio n  in ad ia te d  s t  doses

ring ing  from  0X 4  to  2 M rad  (R e f. J« l 
end (3 ) In c re a se d  reva rtan ts to S. 
typhimurium  a f t e r  Incubation with 
Irrad ia ted  s o lu t io n s  o f sucrose in d  
irrad ia ted  so lu t io n s  o f  g lncoe* tnd  
riboe* (R e fs . 7 an d  17). (Tbs agency 
points ou t th a t its use o f  the tarm 
"suga r" id th is re sp on se  Is generic. 
W he re  ap p ro p r ia te , specific sugars a r t  
m entioned b y  n am e .)

The b io lo g ic a lly  active compounds 
fo rm ed  during  Irra d ia t io n  o f iugar 
so lu tions in the p resence o f oxygen are 
p red om in an tly  d ic a rb on y l sugar* 
p roduced b y  re a c t io n  o f  peroxy rad ica ls  
w ith sugar m o le cu le * . These d ica rbony l 
sugars can  th en  b« converted  to alpha. 
ie J j-a n s a tu ra te d  c a rb o n y l sugars which 
a r t  a l t o  p re se a t in  n on in  id ls te d  foods. 
The y ie ld  o f  b io lo g ic a lly  active ca rbony l 
sugars w ill be l e u  in  irrad ia ted  com p lex 
food  m a trices than  In Irrad ia ted  simple 
sugar so lu tio n s  b ecau se  o f  reactions 
w ith substances such  as meta l Ions and 
cavgen p resen t in  food s (Ref- 9 ).

The authors of the study using bean 
root tips (Ref. 15 ) postulated that the 
increased amount o f abnormal anaphase 
wee due to a drop in the pH of the 
inadiated sucrose solution. In a 
subsequent experiment reported In tha 
same paper, the authon concluded that 
the low pH caused by inadiatioo of the 
sucrose solution elan* was the cause of 
the mutagenic effects.

In  feed ing  s tud ie s  where sugars a r t  
p resen t to a  ty p ic a lly  com p lex food  
m atrix there to n o  in c re ase  to 
m u tagen id ty  l i t e r  ir ra d ia t io n  F o r 
exam p le , d irec t I r ra d ia t io n  o f  mango 
pulp to  20 kG y  (2  M ra d ) p roduced no 
mutagenic a ffe c t (R a f . 7 \  This study 
dem onstra ted  th a t w hen  a food  
conta in ing su ga rs  to irrad ia ted . th* food  
does not p ro d u c e  tha  sem e tox ic effects 
thet occu r w hen  these sugars era 
irrad ia ted  is  s im p le  so lu tion . T h a n  Is 
tm p ls  ev idence (R e fs . 7, IS , and 19) that 
the types and  q uan tit ie s  o f  rad io ly tic  
p roducts from  ir ra d ia t io n  o f  sugar 
so lu tions a ra  n o t  o n ly  dose dependent 
but a re a ls o  d ep endan t an  eped fic  
cond itions such a s  o xygen  concentration  
and m eta l ion s p re sen t la  foods but not 
presen t to s im p le  suga r rotations. O ther 
studies on  i r ra d ia te d  fo od s  such as . 
straw berries , d a tes , an d  mangoea 
likew ise show  n o  ev id ence  o f tox ic 
if le e ts  (R e fs . 20 th rough  28,V. The other 
studies that the ag ency  rev iew ed 
regarding tha t o x id t y  o f  lrra  Hated 
sucrose w ere o f  such  p oo r qua lity that 
the agency d oes  n o t b e lie v e  that the 
data can be e v a lu a te d  to a meaningfu l 
w ay.

The agency therefore conduces that 
Irradiated aqueous sugar solutions are 
unsuitable models for predicting sod 
extrapolating toxidty of irradiated

by th* c y tn q r  to be a rea son  lo t  
cnn ria rflng  that tha uses o f  irra d ia tion  
set fo rth  to thto regu la tion  a n  not safe .
The ag toc y  a ls o  coo  ch ides that there is 
no evidence th it  ra d io ly t ic  producta 
from  sugars p resen t to irra d ia ted  food s 
susa tox ic a ffec ts  to an lm eJs o r humans.

22. One com m en t s ta ted  that a report 
to Natu re  m a g u d n t (R e f. 16 ) Ind icates 
that eating sugars in a d ia te d  at doeea 
ranging from  0 .05 to  2 M ra d  can p roduct 
th* same genetic changes to humans t s  
exposu re to irra d ia t io n  itse lf.

The agency h is  re v iew ed  this study 
and d isagrees w ith the comment's 
ln ts rp re te tion  o f  w hat the study found . 
Indeed  the au tho rs c le a r ly  d id  not reach 
the conc lu s ion s a ttrib u ted  to them by 
the comment. F u rthe rm ore . If humans o r 
an im als w e n  Irra d ia ted  i t  dones even 
1.000 times low e r than the le ve ls  used to 
this study, not o n ly  s te r i lity  but le th a lity  

• w ou ld  resu lt w ith in  h ou rs . O n  the other 
hand, hum ans and an im a ls  h iv e  
consumed fo o d  irra d ia ted  at up to 4 
M rads (R e fs . 27  through 32 ) w ithout any 
ind ication  o f  ad ve rse  e ffec ts  o f  any 
kind. T h s s tudy th* com m ent r e fe ra d  to 
invo lved  the e ffec ts o f  ra d ia t io n  on 
ca rro t tissue to liqu id  cu ltu re  irrad ia ted  
at 20 kG y (2 M rad s ). T h is  study and 
others concern ing the e ffec ts o f 
irrad ia tion  on so lu tio n s  o f  sugars were 
discussed in the re sp on se  to tha 
p revious com ment.

The agency rec ogn izes  that in ad ia ted  
sugar so lu tions have  p rodu ced  to x id ty  
to v itro . The agency conc ludes , how ever, 
that irrad ia ted  suc rose  so lu tio n s  a n  
unsu itab le m ode ls  fo r  p red ic ting  and 
extrapo la ting  to x ld t y  o f  irra d ia ted  
foods. A d d it io n a lly , n o  ev idence 
Ind icates tb it  Lrra d is  Led .'rod * . Including 
those conta in ing  suga rs , w i ll cause 
adve rse tox ic  a ffec ts  to an im a ls  a r 
humans.

23. A  few  com m ents s ta ted  that a 
study invo lv ing  h und red s o f thousands 
o f humans o v e r 20 o r  30 y e a n  la 
necessary  b e fo re  F D A  can  sa y  
irrad ia ted  fo od s  a re  s a fe .

The agancy h a s  n e v e r req u ired  uoch 
long-term  tasting to hum ane to app rove 
the a re  o f  a fo o d  add it iv e  and d isagrees 
that such s study is n ece ssa ry  o r  
app rop ria te . The agency recogn ises that 
it cannot say w ith  ab so lu te  ce rta in ty  
thet any food . Irra d ia te d  o r  n o t  Ls 
abso lu te ly  sa fe fo r  a l l p eop le  under a ll 
cond itions. The agency b e lie v e s  that the 
d iffe rences betw een  fo o d a  Irra d ia ted  aa 
p rescribed  by thia reg u la tion  and  a
non irrsd i.tted  fo o d s  a ra  ao sm a ll, f l t
p a rt ic u la r ly  com pared  to n o rm a l ^
va ria tions to the d iet, th a t no e ffec t ia 
expected to be ob se rv ed . The agency
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b e lie v a i that tha substantia l amount o f 
a v a i la b le  tox ico log ica l In form ation  
supports th« conc lusion  that tha 
irra d ia t io n  o f  food , i t  sat forth be low , la 
sa fe . T h e re fo re , there U  no b a s i l fo r 
d e la y in g  fo r d e c id e r ■ d e d i lo n  to 
regu la te  food  irrad ia tion  to conduct the 
type o f  study 'uggestad by these 
com m ents.

24. Som e comments a lso  stated that 
m any  o f the long-term  tox ic ity studiea 
on  irrad ia tion  w«ra perform ed by 
In d u s tr ia l B io-Test Labora to ries (IB T ) 
and  shou ld , therefore , be cons idered  
in v a lid  because much o f the data 
g enera ted  by IBT had been fa ls ified .
F D A  agrees that studies contain ing 

fa ls i f ie d  data perfo rm ed by IBT  shou ld  
bo re jec ted . A ll studies identified  in the 
egency 's rev iew  o f  av a ilab le  
to x ic o log ic a l lite ra tu re  on food 
irra d ia t io n  that had been perfo rm ed by 
IB T  w ere re je c te d  Much o f  the data 
com p iled  by IBT  had been fa ls ified  o r 
w e re  p roven  inva lid  due to Haws in data 
co lle c t io n , data reporting, an d /o r in 
expe rim en ta l design. Thus the agency 
con s id e rs  :-uch data unacceptab le to 
su pp o rt sa fe ty .

25. S eve ra l comments stated that 
the re  a re  c r .ly  a lim ited number o f 
ad equ a te  chron ic feeding studies on 
irra d ia te d  foods and that testing o f  the 
lo  lg -term  health effec ts o f  consum ing 
irra d ia ted  foods has been inadequate.

T he  agency has determ ined that 
b ecause  on ly  m inor chem ical changes 
m ay  re su lt in food  treated w ith low  
d ose s  o f  rad ia tion , an im a l feeding 
s tud ies a re  not necessary to estab lish  
the sa fe ty  c f  foods irrad ia ted  under 
cond it io n s  p rescribed by thia regu lation . 
T h e re fo re , it b e fieves that the num ber o f  
ad equa te  chron ic feeding studies on 
irra d ia te d  foods ia irre le van t to its 
s a fe ty  conc lusion . The agency has 
e v a lu a ted  those chron ic studies that 
h ave  been  p rope rly  conducted and ara 
con s id e red  to be adequate by current 
s tan d a rd s . N one o f those studies show  
a d v e rse  e ffec ts from  the ingestion o f 
irra d ia ted  food .
7. A lle g ed  A dve rse Effects

T he  agency rev iew ed 441 to x ld ty  
stud ies on  irrad ia ted  foods (R s fs . 2, 3. 
and  4 ). F o rty -fiv e  o f these studies dea lt 
w ith  subacu le  tox ic ity . 58 w ith 
subch ron ic  tox ic ity . 128 w ith 
rep rod uc tiv e  tox ic ity . 14 w ith terato logy . 
110 w ith  chron ic to x id ty , and 102 w ith 
genetic to x id ty  o r irrad ia ted  foods. O n ly  
5 o f  the 441 studies rev iew ed  (3 ch ron ic 
feed ing  stud ies [R e fs . 20, 33. and 34 ). 1 
rep rod uc tion  study (R e f. 35 ). and 1 
com b ined  ch ron ic , rep roduction , and 
te ra to lo g y  study (Refs. 38. 37, snd 38) 
w e re  cons ide red  by agency rev iew e is to 
be p ro p e r ly  conducted, fu lly  adequate

by 1980 tox ic o log ic a l standards, snd 
able to stand  a lon e  In ths support o f 
is fs ty . T ha rep o rts  o f thess fivs studies 
indicate no a d v s rse  affects from  the 
lrra d ia tsd  fo od s  fed to test an im als.

A lthough m ost o f  tha studies ware 
g enera lly  inadequate by present day 
standards and  cou ld  not stand a lon a  to 
support s a fa ty . m any con tiined  
Ind iv idua l com ponen ts which, when 
exam ined e ith e r in leo le tion  o r 
c o lle c tiv e ly , a llow e d  the conclusion that 
consum ption o f  fo od s  treated with low  
leve ls  o f  im d ia t io n  d id  not appear to 
cause a d v e n e  tox ico log ica l e ffect}. 
Further, m any o f  the studies were 
deemed u se fu l fo r  reso lv ing  certain 
questions. F o r  exam p le . If s potent tox ic  
m ate ria l w e re  p re sen t a t any leve l o f  
tox ico log ica l sign ificance in irrad ia ted  
foods Ingested by le s t an im als, some 
consistent to x ic o lo g ic a l signs w ou ld  be 
manifest In the stud ies reviewed. 
H ow ever, agency scientists have seen 
no such e ffec ts  that p resent consistent 
patterns o r trends o f  adve rse effects that 
might be a ttr ib u ta b le  to exposure to 
food  irra d ia ted  a t low  dose leve ls . The 
agency, th e re fo re , cooc ludes that 
irrad ia tion  o f  fo o d s  as p rescribed by this 
regulation is sa fe .

28. One com m en t re fe renced  a book . 
“ C onsum er B ew a re "  by B. Hunter, 
which stated that ra ts fed  irrad iated  
bacon and irra d ia ted  bacon  and fru it 
m ixtures sh ow ed  inc reased  m orta lity  
and an inc reased  Incidence o f tumora. 
The author s ta ted  that the tumor 
incidence w aa in c reased  and longevity 
w as d ecreased .

Summaries of these studies were 
submitted in an early petition for 
sterilization o f bacon by irradiation.
FDA  o rig in a lly  issued  a regu lation  based 
on  this petition  (28  FR  1485; F eb ruary 15, 
1983). H ow eve r, fo llow in g  eva lua tion  o f  
tha complete rep o rts  o f  this study, FDA  
conc luded that the sp on so r had not met 
its burden fo r  dem onstra ting  sa fe ty  (33 
FR  12055; A ugust 2 4 .1 9 6 8 ) and resc inded 
the bacon regu la tion s  (33  FR 15418; 
O c tobe r 1 7 ,1 9 8 8 ) . A lthough  previous 
rev iew ers assa rted  that the irrad ia ted  
bacon  studies m a y  h ave  shown adve rse 
e ffec ts , the agency , a fte r  extensive 
reexam ination  o f  the study, now  
conc ludes that the c la im ed  adverse 
e ffec ts cannot be substantiated  because: 
(1 ) The study w a s  o f  p o o r quality, (2 ) the 
numbers o f  an im a ls  exam ined  were too 
sm a ll (th ree ra ts  p e r g roup per 
generation ) to h ave  an y statistical 
s ignificance concern ing  tum ors or 
longevity , and  (3 ) tha " t o ta l"  incidence 
w ee on ly  s lig h t ly  Inc reased  in the low - 
dose group w ith  n o  appa ren t doss 
dependence. M o s t n a t io n a l and 
in te rnationa l sc ien tific  bod ies do not 
cons ider i n  In c rease  in to ta l tumors

ipp rop ria t#  criteria Indicative o f a 
carcinogenjc re iponse (Raf. 40). Tha 
Important consideration fo j determ ining 
If there Is a carcinogenic rat'pon ia la 
whether thsra Is in  increase in ths 
number o f  tu rnon  at a specific organ 
site. The A rm ed Forces Institute o f 
Pathology repo rt (R e t 39) on this study 
maintained that the tumora "showed' no 
p rede llc tion  fo r  any single o rg au ." The 
num ben o f  an im als at risk  w ere 'oo few  
to conclude that there was an e ffec t on 
tumor tnddenca o r longevity. I f  su.'h 
effects had been caused by irradiat-id 
bacon, they shou ld  h av t been 
reproduced in the other in ad ia ted  
feeding studies. Including those ths 
agency considers p roperly conducted 
(Refs. 20 and 33 through 38). H ow ever, 
such adve rse effec ts were not observed .

27. One comment referenced a 
statement in the book "Eating M ay be 
H azardous to Y ou r H ealth ." by J. Verrett 
a n d ). C a rp e r that " [ l]r rad ia tio n  at high 
leve l t has been shown not o n ly  to 
severe ly d estroy  vitam ins and m inera ls 
in f o o l  but a lso  to cause rep roductive 
problem s, a shortening o f the life  span 
and o ther com plications in la b o ra to ry  
an im als. In some instances— fo r 
exam ple, in Irrad ia ted  Jams and fru it 
compote— cancer Is a suspected re s u lt "  
The comment a lso  stated that D r.
V errett w as a biochem ist t  :d  researcher 
w ith FDA  fo r  15 y e an .

The agency agrees that irrad ia tion  at 
high dose leve ls  has been shown to 
destroy v itam ins and other nutrien ts in 
food. A s d iscussed In paragraph 11 o f 
thia p ream ble , however, destruction o f 
nutrients Is n o t a pub lic health  p rob lem  
under the cond itions o f use app roved  fo r 
source* o f  rad ia tion  by this regu lation .

4t is not en tire ly  d e a r  which studies 
tha authors w ere referring to in the 
statement from  the ir b o o k  The agency 
acknow ledge* that D r. V errett w as an 
FDA em ployee during which time she 
reviewed m any o f the early petitions on 
food  irrad iation . Tha agency has 
reevaluated h e r rev iew * o f the studies 
contained in these petitions. Judging 
from  the Irrad ia ted  foods m entioned in 
the s tilem en t quoted from  her b ook  and 
in the m em oranda in the petitions. It 
appear* that she la referring to two 
studies in which ra ts were fed a diet o f 
(1 ) irrad iated  bacon  and fruit compote 
(m ixtures) (R e f. 39 ) and (2) irrad ia ted  
pork, peaches. Jam. carrots, and Dour 
(Ref. 41).

The longevity and tumor (cancer) 
questions re fe rred  to In study 1 are 
addressed in parag raph 28 o f this 

' preamble. The agency has stated that an 
Increase in “ to ta l"  tumora is not 
indicative o f a carcinogenic response by 
modern crite ria fo r  Judging
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carcinogenicity end tho num ber* o f 
■mmili at risk  were loc  low  to conc lude 
that ther* was either a tumor o r 
longev ity  concern .

During its eva luation  o f  tox ico logy 
data in 1982. the T ask Croup lis ted  
rea son s fo r d ifficu lty in eva lua ting  the 
rep roduction  data from  this study. Th* 
reason* include: (1 ) Inconsisten t 
reporting  o f the nuiv.beri o f  an im a l* 
used in each rep licate experim ent in 
seve ra l summary tab les, (2 ) s t i llb o rn  
an im a l data not reported fo r e ve ry  
generation . ( ) )  number o f  pregnant 
fem a les not re ro rted  fo r a i l g enera tion s , 
(4 ) number o f  ..t ie rs  cann iba lized  o n ly  
reported  fo r .he parenta l generation . (5 ) 
no ind ication  given a* to how  o r  from  
which litters subsequent generation* 
w ere chosen, and (6] rep licate 
experim en ts not consistently iden tified  
in the summary tables.

In the second study (R e f. 41 ). Ihe 
au tho rs sla ted  that there was a h igher 
g row th  rate in the 2d and 3d g enera tion  
an im a ls and in ferior breeding 
perfo rm ance . Dr. V eriett was a lso  
concerned  w ith reproductive and  
longev ity  questions in this study. FDA 's 
reeva lu a tion  o f  this study cannot 
support Dr. Verrett's c la im s because the 
study was o f  very poor qua lity . The 
study pathologist spec ifica lly  d e ta iled  
m any o f the study's shortcom ings and 
stated in the final report that "a n y  
conc lu s ions resulting from  this w o rk  
shou ld  be d rown from  the o v e ra ll 
p ictu re ra ther than the d e ta iled  studies 
o f  iso la ted  aspects o r organs" (R e f. 41 ).

The agency ig rees w ith  the 
patho log ist's statement and ha* 
attempted to eva luate the o v e ra ll p ic tu re 
re fe rred  to by the pa tho log is t A s stated  
e a r lie r . 5 an im al feeding stud ies (R e fs .
20 and 33 through 38) concern ing 
longev ity  an d /o r rep roduction (ou t o f  
441 tox ico log ica l stud’ is  rev iew ed ) w e re  
considered by agency rev iew ers to be 
w e ll designed, p rope rly  conducted , and 
reported . The reports o f  these Rye 
stud ies ind icate no adve rse e ffec ts to 
test an im als fed irrad ia ted  foods.

The agency rev iew  included reporte  o f  
44 chron ic studies. 80 rep roduction  
stud ies, and 08 combined chron ic 
rep roduction  studies. A lthough m ost o f  
these studies have been cons idered  less 
than adequate fo ra  va rie ty  o f  rea son s , 
the agency has been ab le  to conc lude 
from  them co llec tive ly  that no 
treatm ent-re la ted  adverse effects on the 
longevity o f  test an im als o r  their 
rep roduction  were evidenced b y  these 
stud ies.
C8. One comment referenced the 

report of a study iRef. 42) in which 
statistically significant changes in the 
weights of ovaries and testes were

obse rved  when irrad ia ted  on ions were 
fed to mice.

FDA has eva luated  ih t  report o f this 
m u llig enera tion  rep roduction  study and 
notes that It was on ly  an abstract from  
the W o r ld  H ea lth  O rgan iza tion  (W H O ) 
and has never been pub lished as a 
com p lete report. Ths affects reported 
w ere a decrease in ov a rian  weight, 
sign ificant when com pared  to both the 
n o rm a l «•- -o l (no on ion  d iet) and tha 
on io ’ con tro l (un in ad ia ted  onron d ie t), 
and  a decrease in tastes weight 
sign ificant as com pared  w ith the a o rm a l 
c on tro ls  on ly . H is to log ica l exam ination  
d id  not re v ea l any p a rtic u la r changes In 
the o v a ry  and testes o f  the group fed 
in ad ia te d  on ions. No e ffec ts were 
ob se rved  on rep roduction , fe rtility , o r 
n lh er param eters ob se rved . In  1977, a 
W H O  comm ittee rev iew ed  a d ra ft o f  the 
m anuscrip t and reported  that because 
there w ere no ob se rved  abnorm a l 
h istopa tho logy change* o r d e le terious 
e ffec t* on  rep roduc tion , these organ 
w eight change*, i f  re a l e ffects, w ere not 
regarded  as being treatm ent re la ted . 
O th e r rep roduction , subchronic , or 
ch ron ic  stud ies on irrad ia ted  on ions 
(R e fs . 37 and 41 through 47 ) a t 
c om parab le  o r h igher d oses o f  irrad ia ted  
fo od  adm in iste red  to o th e r an im als d id 
not rep o rt any changes in o v a rian  o r  
testicu la r weights. These findings lead  
the agency to agree w ith  the conc lusions 
o f  the W H O  comm ittee.

29. One com m en t citing a rev iew  
pape r (R e f. 48 ), stated  that "w hen  dogs 
h ave  been fed irra d ia ted  egg so lids, 
rep roductive fa ilu re  has occurred , and 
ch icks and ra ts havo d ied  as the resu lt 
o f  hemorThege due to la c k  o f v itam in  K ."

T h is  statem ent baa bee a taken out o f  
con text. The au tho rs w e re  ac tua lly  
re fe rring  to the nu tritiona l Im balance* 
seen in some o f  these irrad ia ted  food  
studies. The entire quote reads :
D«*pit* th* fact that th* txpsrimtnl*! 

m imjlg »r* provided with dltt* of known 
nutritional requirement* for adequate growth 
and development. I*1 j high level ol test food 
which U incorporated In th* diet* may 
present ■ 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 levels of 
irradiated egg solids to dog* where tha 
interrelationship barween biotin and ividia 
was found to rxsrt a role in causing 
reproductive failure. A  related txampla of 
difficulty which has been axparienced in 
separating potential toxicity snd nutritional 
adequacy of inadiated foods was tha 
p.eviously mentioned effect i f radiation 
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 to 
elucidele the mechanisms involved In 
physiological abnormalities of this nature.

FDA  i g r t t i  with th* author* that 
n u tritiona l Imbalances resu lting from  
feeding large smounts o f a single food  lo  
an im al* confound the resu lt* o f thews 
studies.

3 a  O n * comment stated that 
p o lyp lo id y  (ch rom osom al changes) has 
been shown cs c toxic consequence in 
an im a ls and human* f*d Irrad iated  
w h ea t

T he agency doe* not b e lltv *  that this 
i* * co rrec t statem ent The agency i* 
■ware thet in several experim ent* 
conducted by the N ationa l institute o f 
N u trition  (N1N). Indian Council o f 
M ed ica l Research. H yderabad . Ind ia, 
the investigators claimed thet 
p o lyp lo id y  (chrom osomal changes) was 
a tox ic consequence in animals and 
humans fed irrad iated  wheat. A 
comm ittee o f Indian scientists criticaDy 
exam ined the techniques, the 
epp rop riite n e s*  o f sxperim enta l design, 
the d e t i  co llected , and the 
in terp re ta tions o f N IN  scientists who 
c la im ed that Ingestion o f  irrad iated 
w heat caused pc'yp lo idy in rets, mice, 
and m alnou rished  child ren . A fte r ca re fu l 
d e libera tions , this comm ittee concluded 
that the bu lk  o f  these data ara not on ly  
m u tua lly  contrad ictory , but are a lso at 
va riance w ith w e ll-estab lished  facts o f 
b io logy  (R e f. 49). The committee was 
satis fied  that once these data were 
corrected  fo r  b iases which had given 
rise to these contra dictions, no evidence 
o f  increased p o lyp lo idy cou ld be 
assoc ia ted  w ith ingestion o f  inad ia ted  
w h e a t

Tha agency agrees w ith the 
conc lu s ions o f the committee o f Ind ian 
scientists that th* studies w ith 
in a d ia te d  foods do not demonstrate that 
adve rse effects would be caused by 
ingestion o f  inad ia ted  food s.

31. One comment d isagreed w ith 
FDA 's conc lusion that foods irrad ia ted  
at doses be low  1 kC y (100 k rad ) are safe 
and  stated  thet (here i* little  
reassurance^in the fact that un identified 
rad io ly tic  product* are present in 
in ad ia te d  foods st low  concen tra tions, 
p a rt ic u la r ly  i f  single exotic m olecu les 
m ay be capable o f c iusing .carctnogen ic 
ch rom osom al aben stion * .

The agency recognizes that rad io ly tic  
p roducts w ill be form ed in in ad ia ted  
food . Ion izing rad iation  resu lts in the 
fo rm a tion  o f unstable free rad ica ls  and  
o th e r reactive chem ical interm ediates 
w hich n o rm a lly  undergo rap id  reaction  
to fo rm  more stab le m olecu les. O f the 
to ta l rad io ly tic  products fo rm ed  a sm a ll 
frac tion  may be assumed to be unique or 
''exotic.'’ R sd io ly tic  p roducti snd URP's 
h ave  been defined both ea r lie r in this 
section and in the BFIFC report (Ref. 1). 
C e rta in ly  some U R P s  w ill be formed
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which ara s truc tu ra lly  a typ ica l o f parent 
food  molecu les. Such URP's may b« free 
rad ic a l coupling p roducts o f  Upid and 
p ro te in -derived  rad ic a ls , d lm ars, and 
c ross-linked  products. H o w iv i r .
• nxym stic h yd ro ly s ;» o f  tom s o f the ia  
compounds by n o rm a l digestive 
enzym es is expected to y ie ld  n orm a l 
m o lecu la r subunits such as fa tty  acids, 
am ino acids, m onosaccharides, and 
n o rm a l m etabolic p roducts o f Ihese  
subunits which w ou ld  be th* seme resu lt 
as from  the norm a l d igestion o f  the 
o rig in a l parent m o lecu les.

I f  exotic m o lecu les o f  the extrem e 
to x id ty  Implied by the comment w ere 
p resen t at t o y  leve l o f  tox ico log ica l 
sign ificance In irrad ia ted  food s Ingested 
b y  test an im als, some consisten t 
tox ico log ica l trends and  patte rns w ou ld  
be manifest in the studies rev iew ed . 
Because it has seen r.o consisten t trend* 
o r  patterns, the agency condude s that 
food s irrad ia ted  as p rescribed  by this 
regu lation  are safe .

32. One comment re fe ren ced  a study 
subm itted to FDA  by U SD A  on  fru it flie s 
(d ro soph ila ) fed irrad ia ted  ch icken . Th is 
study showed a d ose -re la ted  d ecrease In 
o ffsp rin g  (Ref. 50). and the comment 
stated that this e ffec t la consistent w ith 
ch rom o im a l damage.

FDA  notes that in the sex -lin ked  
recessive le tha l study in D ro io p h ilc  
there w as no evidence o f  m u tagen id ty . 
A dd itiona l data on fe rt ility  and 
fecund ity w ere a lso  in d uded  In the 
study, and a dose -re la ted  decrease in 
o ffsp ring  was noted. A lthough there 
w e re  few er o ffsp ring  In tbe g roups 
ra ised  on  in ad ia ted  d iets than in 
concurren t contro ls , the agency 
conduded  that this effect cou ld  arise  
from  a boat o f  causes un re la ted  to 
rep roductive tox id ty , and Is an 
un re liab le  ind icato r o f  an a d v e n e  
rep roductive e ffe c t  M am m alian  d a ta  on 
rep roduction  are m ore re lev an t to 
humans, and these studies, i s  stated  
ea rlie r, dem onstrate no consisten t 
patterns o r trends Ind icative o f  a 
positive reproductive e f fe c t

33. One comment re fe renced  a study 
subm itted to FDA  by U SD A  and stated  
that mice fed rad ia tion -s te rilized  
chicken meat showed a sign ificant 
increase in testicu la r tumors. Inc reased  
death rate , increased k idney damage 
(g lom uru lonephropathy). and  d ecreased  
su rv iva l. In addition , ihe comment 
implied that m ale dogs fed rad ia tion - 
s te rilized  chicken had s ig n ific an tly  low er 
body weights throughout adu lth ood  than 
dogs fed a fro zen  con tro l d iet, and 
c la im ed that this show s to x ld ty  o f  Ihe 
irrad ia ted  chicken d ie t

The agency disagrees w ith the 
comment that these studies dem onstra te  
a trea tm ent-re la ted  Increase In te s ticu la r

tu rn on . The studies Invo lv ing mice snd 
d eg t fed  rad ia tion -ste rilized  chicken 
w ere ca rried  out i t  Raltech  Scien tific 
S erv ices (R a ltech ). These studies w ere 
In itia ted  under the sponsorsh ip  o f  the 
U .S . A rm y and com pleted under the 
sponsorsh ip  o f  USDA .

The rep o rt p repared  b y  R a lt ie h  
sden tis tn  suggested the possib ility  that 
ch icken Irrad ia ted  at app rox im a te ly  6 
m egarads produced testicu la r tumor* in 
C D - I  m ica In lifetim e feeding studies 
(R e t  31 ). Agency sden tis t*  have 
independen tly  exam ined the 
h ls topa th o log y  tild e s  to determ ine 
w hether testicu la r tum ors were induced 
by Ingestion o f  Irrad ia ted  chicken. T hey 
conduded  that th* tota l 
h istopa tho log ic*! evidence did not 
support a treatm ent-re la ted  induction o f  
testicu la r tum or* (Ref> 5).

T hese data  w ere a lso  re fe rred  to the 
N a tion a l T ox ic o log y  Program 's B oa rd  o f  
S c ien tific  C ounse lo rs  fo r  peer rev iew . 
The B oa rd  conduded  a lso  that the data 
do not a l lo w  the study to be categorized  
as one dem onstrating a carcinogenic 
response In m ice fed chicken meat 
treated  w ith gamma o r e lec tron  beam  
rad ia tio n  (R e f. B).

A ll m ica fed chicken meat diets (bo th  
n on irrad ia ted  frozen  chicken meat 
con tro l die is and Irrad ia ted  chicken 
meat d ie t i ]  show ed signs o f  extensive 
m in e ra liza tion  and
g iom eru loneph ropathy and decreased 
su rv iva l com pared  to m ice fed chow  
con tro l d iets . A fte r ca re fu l exam ination  
o f tbe stud ies and  com parison  o f data 
betw een tbe m ice fed ch icken m eat 
con tro l d ie ts and  the m ice fed chow  
c on tro l d iets, the agency condudes that 
the e ffec ts w ere due to tbe high p ro te in  
content o f  the ch icken d ie ts ra th e r than 
to the fac t that some diets were 
irrad ia ted .

The agency noted decreased  su rv iva l 
In the fem a le  mice o f the group fed 
g am m a-lrrad ia led  chicken. H ow ever, 
because the decreased  su rv iva l occu rred  
on ly  In one sex group, and the resu lt 
w as o n ly  m a rg ina lly  sign ificant 
(p —0.04), the agency does not consider 
this e ffec t to be treatment re la ted .

W ith  regard  to the dog feed ing study, 
the egency does not consider the body 
weight decrease to be o f tox ico log ies! 
sign ificance because o f  the nature o f  the 
p ro toco l that waa fo llow ed . Th* 
m axim um  quantity o f diet p rov ided  fo r 
each dog w as o rig in a lly  Limited to 500 
g rams per d ay  (app rox im a te ly  300 gram s 
d ry m atte r p e r d ay ). H ow ever, soma 
dogs fed  chicken meat d ie ts (irrad ia ted , 
frozen , o r  th e rm a lly  p rocessed ) 
cons is ten tly  consumed the entire d a ily  
ra tion  and consequently h ad  higher 
b ody weights than dogs fed chow 
con tro l d iets . T h is d iffe rence in body

weights between the d iffe ren t d la t 
groups is attributab le to excessive 
ca lo ric  In take o f the dogs fed chicken 
meaL A ssum ing ihet tha dogs should 
m a in ta in  sn  "Id ea l" w e ig h t the contract 
la b o ra to ry  restricted the food  intake fo r 
“ se le c ted " overweight dogs s i  required 
to in itia te  weight loss until acceptab le 
b ody  weights w ere ob tained . The few 
dogs cons idered  underweight were 
a llow ed  to feed until the ir body weight 
Inc reased  to an acceptab le leveL 
Because tbs d ia l w n  m anipu lated in 
this w ay , tbe agency does not consider 
the changes in body weight to be 
treatm ent re la ted .

34. S e v e ra l comments re ferenced  two 
Ruaoian reports (Refs. 52 and 53) that 
found damage to k id n ry s  and testes in 
rats fed  irrad ia ted  feed. The au th on  
rep o rted  dose-dependent 
h is topa tho log ica l changes in the kidney 
and testes o f rats fed Irrad ia ted  lab* 
chow . T ha  changes w ere da im ed  to be 
s im ila r to those changes seen in human 
autoim m une disease invo lv ing  these 
tissues.

. FDA  has found that in fo rm ation  on 
c ritic a l d e ta ils  o f tbe experim enta l 
design o f  the studies is e ither incomplete 
o r m issing . Tbe rep roductions o f 
pho tcm icrog rcpbs are unusab le , and tbe 
num eric a l d ata  are incom plete across 
dosage g roups. There is no in fo rm atioa 
on ihe su rv iv a l rates o f ra ts  lo  Ihe end of 
the expe rim en t. The tota l num ber o f  rats 
a c tu a lly  exam ined fo r h istopatholog ic 
ob se rv a tio n  is not stated n o r is tbe 
scope o f  such observations. There is a 
genera ] la c k  o f  inddence va lues and 
su rv iv a l In fo rm ation  that are critica l fo r 
In terp reting  tbe findings In the kidneys 
and testes.

The agency notes that ihe au th on  bad 
not pub lish ed  any p revious studies in 
which ra ts  were used i s  experim enta l 
m ode ls and . therefore, these au th o n  
m ay not h ave  been fam ilia r with 
com m on p rogressive nephrosis o f the rat 
k idney , l i i e  qua lita tive descrip tion  o f 
tbe k id n ey  changes reported  Is genera lly  
cons isten t w ith  k idney d isease 
com m on ly  seen in sged la b o r e r - ' -  rat*. 
M any o f  the features o f ch ron ic 
p rog ress ive  nephrosis (R e f. 54) common 
to aged ra ts  are identica l w ith the 
m ic roscop ic  changes described in 
k idneys b y  the Russian authors . W iL  out 
in fo rm a tion  on the com parative 
Inddence  and severity o f  tbe k idney 
les ion s in a l l g roups, die agency cannot 
ve rify  that thesa reported effect* are 
trea tm ent-re la ted , e sp e d a lly  considering 
the In e v itab ility  o f these types o f k jdney  
changes in ra ts as a resu lt o f o ld age.

FDA  rev iew ed  the k idney data in 11 
chron ic stud ies (Refs . 28, 33. 34. 55 
through 82 ) lr. which rats were fed
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v in o u s  d iets consisting o f food or feed 
irra d ia ted  i t  va rious doses under a 
v a rie ty  o f  cond itions to see if it would 
be poss ib le  to confirm  the findings o f the 
R u ss ian  lu t/ io rs . An exam ination o f 
these resu lts revea led  no findings c r 
ev id ence o f  treatment-re lated kidney 
changes as w ere reponed by the 
R u ss ian  authors . One o f the 11 studies 
rev iew ed , which most clbsely resembled 
the Russian  study (Ref. 28). had a lso 
investiga ted  ra ts fed a diet consisting 
w h o lly  o f  chow  irradiated at both a 
low e r (2  kC y . 0.2 M rad) and higher (25 
kG y . 2 5  M rad ) dose. The agency 
rev iew ed  this study and found no 
ev id ence o f  treatm ent-re lated kidney 
changes as reported  in the Russian 
study .

Further, the treatment-re lated kidney 
e ffec ts c laim ed by the Russian authors 
h ave  not been reported in any other 
m am m a lian  studies as an effect caused 
by ingestion o f irrad iated food . A lso , 
d ata a v a i la b le  on irrad iation o f  animal 
feeds where the whole animal diet is 
in a d ia te d  have not shown com parab le 
p a tho log y  (R e f. 27).

Based on the descriptions o f the 
find ings o f  testicu la r e ffec ls. FDA 
be lie ve s  that such findings are p robab ly  
not induced by rad io ly tic producta in the 
irra d ia ted  d ie t  Extreme size and weight 
d iffe ren ces between right and le ft testes 
can a rise  from  trauma (e.g.. fighting) o r 
m ay be present from  birth. It is not c lea r 
w hethe r some o f  the microscopic 
changes that are discussed affected both 
testes o r  w ere a feature o f the sm a lle r 
teates. FDA  a lso  reviewed 11 studies to 
v e r ify  the testicu la r lesions reported by 
R u ss ian  authors , and none o f the studies 
rev iew ed  revea led  treatment-related 
te s ticu la r changes sim ilar to tho ie  
rep o rted  in the Russian reports. One o f 
the 11 studies rev iew ed , which moat 
c lo s e ly  resem b led  the Russian study 
(R e f. 2S). found no evidence o f 
trea tm ent-assoc ia ted  testicular changes 
s im ila r  to those reported ia the Russian 
study .

The agency concludes that, givon the 
pauc ity  o f  data from  thesa two reports 
and the c i.cs idc rab le . more sub stan tia l 
ev idence 'io :n  other studies, the re iuU  
o f  these Russian reports do not ra ise 
va lid  questions concerning the sa fe ty o f 
food  irra d t-t .id  under the conditions o f  
this regu lation .

35. One comment claimed that three 
rep o rts  showed dom inant letha l effects 
o f  irrad ia ted  foods (Refs. 63, 64. and 65).

Ths sge r.-y  has reviewed these 
stud ies, and two o f  these three studies 
h ave  been addressed fRef*. 64 and 65) in 
the response :o  p a ra g n p ;  30 o f this 
p ream b le , the third study (Ref. 63) 
c la im ed  lo  have demonstrated an 
inc rease  in pre im plantation  deaths. In

this study, m ice w e re  fed 50 percent o f 
their standa rd  ch ow  diet in ad ia ted  at a 
dosa o f 50 kG y  (5 M rad ). Thera w«a no 
increase in p oa tim p lan ta tion  losses. 
P astim p lan ta ticn  lo sse s , determ ined by 
.ounting d ead  em b ry os , are be lieved to 
be the moat re lia b le  and  sensitive 
ind icato r o f  d om in an t le tha lity . The 
au th on  found  on ly  p re im p lan ta tion  
losses, w h ich  a re  much less sensitive 
then p oe tim p lan te tio o  losses and merely 
a m easure o f  to ta l im p lan ts dead o r 
a live sub trac ted  from  the totaJ number. 
In add ition  to  the p oss ib ility  that results 
o f  the s tud y c ou ld  be spurious, any 
num ber o f  fa c to rs  o th e r than dom inant 
le tha lity  m ay  cau se  p re im p lan ta tion  
losses, such as a d ec rease  in the cumber 
o f  eggs o v u la te d .

If these e ffe c ts  w e re  r e a l  one would  
expect to sec som e e ffe c t on 
postim plantaC ion looses at a low e r doac 
because p oa tim p lan ta tio n  losses o n  a 
much m ore sen s it iv e  in d ica to r than 
p re im p lan ta tion  lo s ie s .  as mentioned 
above.

A lthough the find ing * reported  may be 
sta tis tic a lly  s ign ific an t, the au thors war* 
uncertain aa to  w h a t to a ttribu te  these 
resu lts. T h ey  c o n d u d e d  that Ihe moot 
p robab le  m echan ism  by  which these 
effects cou ld  be p roduced  w ou ld  be via 
ch rom osom a l aberra tion s^  The studies 
necessary to e s ta b lis h  an s n o d a t io n  
between these  e ffe c ts  and  ch rom osom al 
abe rra tion s w e re  Dot conducted . 
A dd ition a l tre a tm en t Levels b e low  that 
conducted aa m en tion ed  ab ove to detect 
p os tim p lan ta tion  lo s s e s  o r  exam ination  
o f  the 24 to 4 8  h o u r  fe rt iliz e d  eggs cso lu  
have p ro v id ed  b e tte r ev idence o f  
causa lity ; but these stud ies w are not 
conducted. T h u s , a lthough  
p re im p lan ta tion  lo oses  w e re  observed . 
FDA  c o n d u d e s  that the re ia no 
b io log ica l s ig n ific an ce  to this 
ob se rva tion  b ecau se  it w a s  not 
rep roduc ib le . In  th ree com pa rab le  
studies, tw o in  m ice  a nd  one in ra ts 
[R e fs . 66, 67, a n d  M ), w here  100 percent 
o f  tha chow  d ie t w as irra d ia ted  w ith 25 
kG y (2 5  M ra d ) g iv ing  com parab la  
rad io ly tic  p ro du c ts  as those found in 
Ref. 63. no p re im p la n ta t io n  losses were 
dem onstrated .
B. Labeling Issues

Under cu rren t reg u la tion s  (21 CFR 
17922  and 1 7 9 2 4 ), s e v e ra l specified 
foods are p e rm itted  to be irrad ia ted  
p rovided that the Label b e a n  the 
fo llow ing  sta tem en ts : (1 ) 'T re a te d  with 
ionizing (o r  g am m a o r  e lec tron ) 
rad ia tion " on  re ta i l packages, o r  (2) 
’ T rea ted  w ith ion iz in g  (o r  gamma or 
e lectron ) ra d ia t io n — do not ix n d la te  
again" on w h o le s a le  packages and on 
invoices o r b i l ls  o f  lad ing  o f bu lk 
shipments. In the p ro p o sa l. FDA stated

that it w as in te r t r fe d  In receiving 
add ition a l com m ents d iscussing : (1 ) 
W he the r FD A  sh ou ld  req u ire  any type o f 
lab e l statem en t on fo od  that has been 
irrad ia ted : (2 ) i f  so, w h e th e r the. 
ita tem ant shou ld  be req u u vd  or /y  on 
lab e ls  o f  fo od  that h is  b een  Irrad ia ted  
(firs t '  a e ra t io n  fo o d s ) o r  a ls o  on the 
lab e l . .  Anished fo od s  w h ich  m ay 
conta in  irra d ia ted  ing red ien ts (second 
generation  fo o d s ): (3 ) w he th e r any 
required la b e l s ta tem en t shou ld  remain 
the sam e i s  that p ro v id ed  under existing 
regu lations (1-*- “ tre a ted  w ith  ionizing 
(o r gamma o r  e le c tro n ) ra d ia t io n " ) o r 
whether som e o th a r p h ras in g  w ould  be 
more app rop ria te  (e .g .. "p ro ce ssed  w ith 
ion izing en e rg y " ): and  (4 ) w hether 
consum ers w ou ld  be m o re  m is led  by the 
p resence o f  som e type o f  n  ta il lab e l * 
statem ent o r  b y  the ab sence o f  such a 
statement.

Tbe lab e lin g  p ro v is io n s  o f  this fina l 
ru le d iffe r from  tha t in the p roposed  ru le  
and from  the cu rren t lab e lin g  regulations 
as fo llow s : T h is  reg u la tion  requ ires that 
the w h o le sa le  la b e l b e a r e ithe r the 
statem ent T r e a t e d  w ith  rad ia tio n , do 
not frra d ie t*  ag a in ,"  o r  the statem ent 
T re a te d , b y  irra d ia t io n , d o  not in a d ia l*  
again ." and  that the re ta i l la b e l b ea r the 
fo llow ing  logo :

• lo r . l  w ith  aitfcar tine s ta tem en t “ treated 
w i l l  - jd ia t io n ."  o r  lh a  ita tem a o t 
“ treated b y  Ir ra d ia t io n ."  T h roughoo t the 
remaining d iacuaa ioo ia  th s p ream b le 
about the la b e lin g  p ro v is io n * , the 
agency has used ths* te rm * “ trea ted  with 
rad ia tion— do n o t iiT ad la te  ag a in ." and 
"trea ted  w ith  ra d ia t io n .”  to rep resen t 
both a lte rn a tiv e s  tha t the m anu fac tu re r 
may use in its w h o le s a le  o r  re ta il 
labe ling In o rd e r to s im p lify  the 
discussion. In  ad d it ion  to the m andato ry 
language, lha m o ra rfa c tn re r m ay  a* r 
state on  the w h o le s a le  o r  r e ta i l lab e l the 
purpose o f  the trea tm en t p ro ce ss  o r 
expand upon ‘h e  k ind  o f  trea tm ent used. 
That is. the m anu fa c tu re r m ay  include m 
the lab e lin g  an y ph rase , such aa "treated 
witn rad ia tion  to c o n tro l sp o ilag e .*  o r 
"treated  w ith rad ia tio n  to ex tend  shelf
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l i fe ."  o r “ treated w ith rad ia tion  lo  
inh ib it m atu ration " a i long aa the ph rass 
tru th fu lly  deaenbes the p rim ary purposa 
o f  ths treatment. S im ila r ly , tha 
m anu fac tu rer m ay ehooae to ita ta more 
spec ifica lly  the type o f rad ia tion  uaed in 
the treatment, i.e.. “ treated with x- 
rad ia tio n ." o r "trea ted  w ith ionizing 
rad ia tio n ."  o r  “ treated w ith gamma 
rad ia tio n ." i f  m ore specific descrip tion is 
indeed app licab le .

The agency recognizes that, because 
this is a new technology, m anu factu rers 
m ay wr.rd to use add itiona l labe ling 
statem ents as part o f a consumer 
education  e ffo rt. For exam ple. ii> 
add ition  to the required language, the 
firm  may w ish to state that "th is 
treatm ent does not induce 
rad ioac tiv ity ."  The agency w ill pettnil 
auch educational statements if they are 
tru th fu l and not m isleading to 
consum ers.

in  lieu  o f  labelL_g ind iv idua l items o f  
unpackaged irrad iated  foods. FDA is 
a llow in g  the required logo and lab e l to 
be d isp layed  to the purchaser as a point- 
o f-pu rchase counter sign o r card or on 
the labe ling  o f the bu lk  container.

H a lf  the comments sp ec ifica lly  
add ressed  the reta il labe ling issue, and 
o v e r 80 percent o f those comments urged 
that re ta il labe ling be "requ ired  to 
p reven t consum er deception ." The 
rem ain ing  comments opposed any re ta il 
lab e lin g  o f  inad ia ted  food *. Moat 
cooim ents. however, w ere in fa vo r o f  
some so rt o f labe ling fo r  w holesa le 
packages o f  foods s ti ll in processing to 
p reven t re irrad ia tion .

In  add ition , the large number o f  
consum er comments requesting re ta il 
lab e lin g  zt*est to the significance p laced  
on such in form ation by consumers. 
M o reov e r, severa l comments argued 
that irra d ia tio a  o f food  a lte red  the 
o rg ano lep tic  p roperties o f  food , thereby 
reducing its nutritional va lue . These 
change i in the food , the comments 
asserted , m ake the irrad ia tion  o f  the 
fo od  a m aterie l fact that must be 
d isc losed  under section 403 (a ) and 
201(n ) o f  the a c t Because o f  these 
comments. FDA  had decided to require 
that the lab e l an j  labe ling  o f  food  
p roducts bear the appropriate 
statem ents to in form  consum ers that the 
fo od  has been irrad ia ted . The agency 
em phasizes, however, that the labe ling  
requirem ent ia not based  on any concern  
abou t the sa fe ty o f  the uses o f  rad ia tion  
that are a llow ed  under this fin a l ru le . 
Fu rthe r respcn iea  to these comments 
are conta ined  in paragraphs 38 through 
49.

38. One comment stated that FDA did 
not have the authority to require a re ta il 
lab e l statem ent on foods tnat had been 
irrad ia ted  because such labeling was

not a p re requ isite fo r  aafe use under 
section 409 (c )(9 ) and (d ) o f  tha act. This 
comment argued that where aafety la not 
at iaaut. FDA 's au tho rity  to require 
specia l lib e lin g  Is much lass expensive. 
T h is comment a lso  stated that If the 
standa rd  fo r m isb rand ing  under section 
4 0 3 (a )(1 ) o f  the act ia w hether an 
add itiva a ffec ts o rg ano lep tic  p roperties 
o f  fo od  ( I t . ,  taata. c o lo r , amall, or 
tex tu re o f  food a ], the presence o f many 
add itives n jw  c om m on ly  used in foods 
shou ld  be h igh lighted on  current p roduct 
la b e ls  because moat add itives affect 
these qua lities to som e degree. This 
comment a lso  sta ted  that convert io n a l 
food -p rocessing  m ethods a lso  afl ict the 
o rgano lep tic  p rope rties o f  food .

The agency .'j o f  tne op in ion  th it there 
is adequate s ta tu to ry  au tho rity  un ie r 
le c t io n s  4 03 (a ), 201 (n ), and  409 o f tne act 
to require a re ta i l la b e l statement on 
Toads that have been  irrad ia ted  even 
though there la no concern  about the 
s a ft  y o f  such treatm ent at the dosea 
p rov id ed  b y  thia fin a l ru le . Section 
40 9 (c )(3 )(B ) o f  the act p roh ib its the 
ap p ro va l o f  a fo od  add itive  i f a fa ir 
eva lua tion  o f  the data b e fo re  the 
Sec re ta ry  “ show * that the p roposed use 
o f  the add itive w ou ld  p rom ote deception 
o f  tha consum er in v io la tio n  o f  thia Act 
o r  w ou ld  o the rw ise  resu lt In 
adu lte ra tion  o r in m isb rand ing  o f  food  
w ith in  the m eaning o f  thia A cL" In this 
case , the standa rd  fo r  m isbranding 
under sections 403 (a ) and 201(n ) o f  the 
ac t ia w hether the changes brought 
ab ou t b y  the aa fe um  o f  irra d ia tion  are 
m a te r ia l facts in  ligh t o f  tha 
rep resen ta tion s m ade , Inc lud ing tha 
fa i lu re  to re v ea l m a te ria l fac ts , shout 
auch food s . Irra d ia t io n  m ay  not change 
the fo od  v isu a lly  to  that in tha absence 
o f  a statem ent that a fo od  has been 
irra d ia ted , the im p lied  rep resen tation  to 
consum ers is that tha fo od  h a t not been 
p rocessed .

Food ingredients, including food 
additives that have ■ functional effect In 
food, a re  required to be disclosed on 
food labels. Food additives auch aa 
aspartame that are present as 
ingredients in fooda are required to be 
included on the ingredient labeling 
statement on the food's labeL Therefore, 
the consumer is informed of the 
pretence of these ingredients and the 
representstion is not misleading.

The egency agrees that conventional 
food-processing methods also affect the 
organoleptic properties of food in 
material ways but in these cases the 
processing is either obvious to thr 
consumer or conveyed to consumt. j  
through labeling or packaging. Canned 
foods have obviously been canned and 
frozen foods have obviously been 
frozen. Pasteurized milk is not obviously

pasteurized but this fact i i  declared on 
tha labaL

Canning, freezing , and  paiteu rization  
are. o f c o u n e . w a ll-a a ta b llih td  
processes w ith which tha consumer is 
fam ilia r. W ha th a r in fo rm ation  Is 
m ate ria l under section 201(n ) o f  the act 
depends not on  tha abstract worth  o f tha 
In form ation  but on w hathar consumers 
view  such in fo rm ation  as important and 
whathar tha om ission  o f  labe l 
In fo rm ation  m ay m is lead 'a consumer.
The la rg t num ber r '  consumer 
comments requesting re ta il labeling 
attest to tha sign ificance placed on such 
labe ling  by consum er*.

FD A  has h is to ric a lly  required the 
d isc losu re o f  a food  processing agent 
w henever it is m a te ria l to the processing 
o f  foods. F o r exam p le , f lo u r ia required 
to be m odified  b y  tha term "b leached" if 
b leaching agents i n  used in processing 
and m odified  b y  the term  “ b rom ated" if 
potaaaium broms.te la used In the 
processing o f  die flo u r . These 
requirem ents 4 ■* part o f  the standard o f 
identity fo r  va riou s  flo u rs  (see 21 CFR 
137-2C5).

There are m any o ther exam ples where 
p rocessing must be d isc losed . Seve ra l 
standards o f  iden tity  require labe l 
d isc losu re i f the p roduct has been 
enriched o r fo rt ified  (see 21 CFR 137205. 
en riched fa r in a ). S eve ra l s tand rrd a o f 
Identity fo r ju ices requ ire that the labe l 
ind icate when the p roduct is made from  
a p rev iou s ly  concen tra ted  ingredient 
(see 21 CFR 148.145, orange juice from  
concentrate ). O range ju ice must a lso  be 
lab e led  pasteu rized  w hen pasteurization 
La part o f  tha |u lce 'a p rocessing (see 21 
CFR 148 .14a  pasteu rized  orange juice].

Foods m ade in sem blance o f a 
trad ition a l fo od  must d isc lose the 
p rocessing d iffe ren ce . Pota to  u iip s  made 
from  dahyd ra tad  p o ta toes , onion rings 
made from  m inced on ions, and fish 
sticks made from  m inced fish  are a ll 
required to d isc lose  these m ateria l 
d iffe rences In p rocessing .

The egency conc ludes that requiring a 
re ta il l a l e l  s tatem ent that a food has 
b e jn  Irrad ia ted  Is cons isten t with the 
agency's s ta tu to ry  au tho rity  and current 
labeling p ractice .

37. S eve ra l com m ents argued d ia l a 
re ta il lab e l requ irem en t w as 
inapp rop ria te  because irrad ia tion  was 
used in p lace o f chem ical fum igants and 
FDA  does not requ ire  that these 
chem icals be iden tified  on the retail 
labeL  One com ment stated  that "there is 
no more ra t io n a l b as is  fo r  labeling 
irrad ia ted  food s (a t the re ta il leve l) than 
fo r labeling pestic ide res idues present in 
ag ricu ltu ra l com m od ities , indirect 
additives from  packaging , flo u r and 
b read from  fum igated w heat, o t the
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curran t fum igated spices them se lves ." 
A nother comment pointed out that FDA  
haa long held lha position that 
non functiona l secondary add itive* need 
not be declared on the lab e l and that tha 
p o lic y  codified at 21 CFR 101.100 sh ou ld  
ap p ly  to foods that hava bean In a d ia te d .

The issue here ia w hather Lha 
irrad ia tion  o f  food  ia a m ate ria l fact that 
m ud  be d isc losed to the consum er to 
p revent deception. A /s ta te d  ea r lie r , 
irrad ia tion  may change tha 
characteristics o f  a food  in a m anner 
that ia not obvious in tha supe rm arke t. 
Packaging m ate ria ls and Inc iden ta l 
add itives such as p rocessing aids that 
have no technical o r functiona l e ffec t In 
the food  and thus do not o rd in a ri ly  
a ffec t the characteristics o f  the food  
m ay be exempted under A  CFR  101.100 
from  the norm a l labe ling  requ irem ents 
under the a c t  Furtherm ore, Cong ress 
sp ec ifica lly  exempted pesticide 
chem icals under section 403(1 ) o f  the act 
from  a re ta il labe ling  requirem ent when 
the food  haa been rem oved  from  its 
•h ipping container.

A s stated ea rlie r. FDA  b e lieves that 
the irrad ia tion  o f food  is a m a te ria l fac t 
that must be d isc losed . The agency 
recognizes, h ow ever, that the irra d ia t io n  
o f  one ingredient in a m u ltip le -ing red ien t 
food  la a d ifferen t situation , oecause 
such a food  haa obv iou s ly  been 
p rocessed . Consumers w ou ld  not expect 
it to lo ok , rm e li  o r taste the aame aa 
fre sh  o r  unprocessed food , o r have the 
sam e hold ing qua lities. T h e re fo re . F D A  
adv ises that the re ta il lib e lin g  
requirem ent app lies on ly  to fo od  that 
haa been irrad iated  when that food  haa 
been  so ld  aa such (firs t g eneration  fo o d ) , 
not to food  that conta ins an Irra d ia ted  
ingredient (second generation  fo o d ) but 
that has not its e lf been Irrad ia ted .

38. Onu comment stated that a re ta il 
la b e l requirem ent w ou ld  im p ly th i t  
there la a hazard  invo lved  tn r id '  < tion 
p rocessing  and that inch  a statem ent 
w ou ld  m iile ad  tha pub lic abou t tha 
sa fe ty  o f  tha process and h ave a 
negative Impact on  the deve lopm en t o f  
this technology.

A lthough FDA  recognizes tha 
po ten tia l fo r consum er con fusion , 
because there is no sa fe ty p rob lem  w ith 
fo od  irrad ia ted  in accordance w ith  thia 
fin a l ru le , any confusion c reated  by tha 
p resence o f a reta il lab e l requ irem en t 
can  be corrected by p rope r consum er 
education  p rograms, and the p resence o f  
a re ta il lab e l statement shou ld  not d ete r 
the deve lopm ent o f this techno logy . 
C onsum er comments re flec t a g row ing 
aw areness o f tha process o f fo od  
irTediation . M any consum er le tte rs 
acknow ledge that food  Irrad ia tion , as 
prescribed  by the p roposed  regu la tion , 
w ill not cause the food to become

rad ioac tive . The agency haa a lso  
rece ived  comments stating that 
•x p a r la n c a i in o ther countriaa , such aa 
the Netherlands, d em onstrate that 
consum ers do not n a c e is a n ly  re jec t 
irra d ia ted  foods whan they are p rop e r ly  
lab e led .

A  recant Cood H ou iek eep ln g  In a f'u te  
S u rv e y  seems to support thia v iew  (K a f. 
09 ). In  addition , e lsew here in this 
docum ent the agency has made tt c lew  
that m anu factu rers hava tha op tion  o f 
p rov id ing  add itiona l lab e lin g  tc desc ribe 
the specific purpose o f  the treatm ent 
p ro v id ed  that such add it ion a l labe ling  ia 
tru th fid  and s o t m is lead ing .

The agency has a lso  conc luded , 
h ow eve r, 'hat the o rig in a l labe ling  
te rm ino logy  required b y  existing V  CFR 
179.22 and 17924  m ay bo o v e r ly  
techn ica l and that tha type o f  rad ia tion  
be ing  used La not n ece ssa ri ly  meaningfu l 
to consum ers and that the re ta il la b e l 
w ou ld  be just aa in fo rm a tive  i f the 
req u ired  retail statem ent were "trea ted  
w ith  rad ia tion ." The regu la tion  haa been 
m od ified  accord ing ly .

39. O th e r comments suggested that the 
re ta i l la b e l statement be rev ised  to 
atnte: "trea ted  w ith ion iz ing  rad ia tio n  to
p ro lo ng  shelf Ufa l o  (in se rt
d a te )."

A s exp la in ed  above , an y  con fusion  
c rea ted  by the term s " ra d ia t io n "  o r  
" Ir ra d ia t io n "  requ ired  to ap p ea r as p art 
o f  re ta i l labe ling can be co rrec ted  by 
ap p rop ria te  consumer education  
p rog ram s. Recognizing that lab e lin g  
its e lf  ia a va lu ab le  sou rce o f  consum er 
educa tion . FDA  encourages op tio n a l 
statem en ts to be Inc luded  on  the re ta il 
la b e l that expand upon ths k ind  o f  
trea tm en t used o r tha pu rpose  o f  the 
tre a tm e n t Such add it ion a l exp lan a to ry  
language m ay be used w hen eve r tha 
ad d it io n a l Language ia app" (cab le  and 
no t m isleading.

F a r  exam ple . 1 trea ted  w ith  rad ia tion  
to c on tro l insect In fe s ta tio n ." “ treated 
w ith  rad ia tion  to Inh ib it m a tu ra tion ." 
and  "tre a ted  with rad ix  don to Inhibit 
sp o ilin g " are a ll e xam p les o f  accep tab le  
a lte rn a tiv e s  describ ing the purpose o f  
the treatm ent if In fact the add itiona l 
statem ents reflect the pu rpose o f  the 
trea tm ent. T re a te d  w ith  e lec tron  beam  
ra d ia t io n ”  Is sm exam p le o f  an 
accep tab le  expansion on the k ind  o f 
treatm ent. I f  In fact an  e lec tron  source 
w as used . These op tion a l statem ents 
w ou ld  not on ly  have an educa tion a l 
bene fit , but w ou ld  a lso  a v o id  any 
pose ib le  m istaken In fe rence by the 
pub lic  that the requ ired  lab e lin g  Is a 
w a rn ing  statement.

A  m anu fac tu re r w ho w ishes to labe l 
Its p roduct t s  "trea ted  w ith  rad ia tio n  to
ex tend  the shelf life  t o  [ i n e r t
da te )"  w ou ld , o l course, be requ ired  to

possess date substantiating thet the 
rad ia tion  treatm ent w ou ld . In fa c t 
extend sh e lf Ufa until that date.

In add ition , a m anu factu rer who finds 
that tha terms "trea ted  w ith rad ia tion" 
o r  " trea ted  by irra d ia tion " are 
m isin te rp reted by a significant number 
o f  consum ers m ay petition FDA fo r 
ap p ro va l o f  a lte rn a t iv t language, a.g- 
" freshness p reserved  by irrad iation .'' 
H ow ever, the m anu factu rer w ould be 
requ ired  to p rov ide adequate evidence 
dem onstrating that the alternative 
language ia both m ore read ily  accepted 
by the pub lic and not m isleading a i to 
the nature o f  treatm ent as a form o f 
rad ia tion .

40. S eve ra l comments took the 
position  that food  irrad ia tion  is a food- 
p rese rva tion  p rocess and should b e . 
cons idered  a.proceas instead o f a food  
add itive , a t lea s t fo r  labeling purposes. 
T h o ie  supporting this view  stated that 
o th e r food  processes ara not required to 
be revea led  on the la b e l and that food 
irra d ia ' lo n  shou ld  be s im ila rly  exempt 
from  lab e l d ec la ra tion . The comments 
a lso  stated that a re ta il lab e l statement 
ia not justified  on the basis o f risk.

The egency agrees that irradiation 
uses perm itted by thia fina l.ru le  are safe . 
The re ta il lab e l reqix ^tente o f existing 
21 CFR  P art 179 w ere based on 
m isb randing cons idera tions and not on 
food  s a fe t /  o r  health  r is *  
cons id era tion s . / j  has been explained 
b e fo re , section 201(a) o f  'he act 
sp ec ifica lly  Inc ludes a source of 
rad ia tion  aa a fo od  add iti'.e  (21 U .S .C  
321(a )).

N o r la there an y sta tu to ry  provision 
that exem pts p rocesses from  being 
dec la red  on  a food  la b e l (49 FR 5718) 
and the agency must exam ine whether 
the fa ilu ra  ... dec la re  auch processing la 
m is leading 1. consum er*. In this context 
It la not re levan t w hethe r irradiation  ia 
cons idered  a p rocess in determining 
w hether re te ll lab e lin g  U  appropriate.

41. M oat comments w ritten In support 
o f a re ta il lab e l requ irem en t fo r 
irra d ia ted  fooda stated that tha 
irra d ia tion  p rocess has not been 
dem onstra ted  to be sa fe , and that if 
irrad ia tion  treatm ent o f  food  ia 
perm itted , tha food  la b e l should inform 
con' om en  about which foods have been 
in a d ia te d  so that consum ers can make 
In fo rm ed  decisions abou t the k ind i o f 
food s they buy.

A s d iscussed  e lsew here in this 
'ccument. tha agency haa conduded 
that the Irrad ia tion  o f  food s at a 
m axim um  d o ie  o f  1.9 kC y  (ICO krad ) Is 
safe w hen  used to con tro l arthropod 
pest In fes ta tion  o r to Inh ibit the growth 
and m atu ration  o f fresh  foods, In view 
o f thia fact, the arguments in favor o f a
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retail label requirement, based solely on 
lha grounds that tha irradiated food ia 
not safe, must be discounted.

42. Several comments in favor of a 
retoil label requirement argued that 
Irradiation of food altered tha 
organoleptic p. operties of food tod 
reduced ill nutritional value and that 
theae changes are -a lenal facta 
requiring disclosure order sections 
4 0 3 (a ) and 201(n) of the act The 
comments stated that consumers have a 
right to know whether such processing 
has taken place.

A food  is considered m isbranded 
u nd e r section 403(e) o f the act i f its 
la b e lin g  is fa lse o r m isleading in any 
p a rt ic u la r . In determ ining whether 
la b e lin g  is m isleading, the agency must 
ta k e  in to  account the extent to which 
the lab e lin g  fa ils  to rev ea l m ateria l fa cU  
in ligh t o f  rep resentations made about 
the fo od  or consequences that may 
re su lt from  the use o f such food (section 
2 0 1 (n ) o f  the act). T h e re fo re , the agency 
m ust decide whether the changes in the 
o rg an o lep tic  properties o f  irradiated 
fo od s  constiiute a m ateria l fact or 
w h e th e r the in form ation that a food haa 
b een  irrad ia ted  constitutes in form ation 
tha t is m a te ria l : j  a consum er eve - if 
the o rgano lep tic  changes were not 
s ig n ific a n t

T he  agency agrees that irrad iation  
cau ses certa in changes in fooda and that 
e v en  sm a ll changes that pose no safety 
h a z a rd  can affect the f la v o r o r texture o f  
a fo o d  in a way that m ay be 
unaccep tab le  to some er.n jum ers. Even 
those  opposed to a reta il labe ling 
requ irem en t agree that under certain 
cond itio n s  irrad iation  causes substantia l 
changes in the organolep tic p roperties o f  
som e fooda . M oreover, aa discussed in 
the resp on se  to comment 36, inad ia tion  
m ay  not change the food  in any way 
tha t is v is ib le  to the consumer, so a la b e l 
sta tem en t p rovides the on ly  means o f 
le tting  consum ers know  that a food haa 
been  irrad ia ted . Thus, the absence o f  a 
la b e l statem ent on reta il foods tn iy  
in c o rre c t ly  suggest that an irrad iated  
fo od  is e ssen tia lly  unprocessed. 
T h e re fo re , this regulation p rovides that 
the re ta i l la b e l contain a statement that 
the food  has been inad ia ted .

43. The agency has also reviewed 
comments that argue both for and 
against the substitution of the term 
"ionizing energy" for the term "Ionizing 
radiation" in the proposed wholesale 
labeling requirement and in any retail 
labeling requirement that was 
contemplated but not proposed. Most of 
the arguments ' the substitution stated 
that they favored use of the term 
"ionizing energy" to reduce the problem 
of confusing irradiation with 
radioactivity and argued that use of the

term "Ionizing energy" would be leae 
likely to be misunderstood by 
consumers. Other comments argued that 
both tcrma are likely to be 
misunderstood by consumers.

In view of tha fact that tha term 
"energy" could be confused with its 
more ordinary meaning as applied to 
foods, namely. • capacity of the food to 
provide caloric energy, the agency does 
not agree that substitution of the term 
"Ionizing energy" would be less likely to 
be misunderstood by consumers. 
Furthermore, none of the comments 
offered any substantive evidence that 
one terra would more likely be 
understood then another, either at the 
wholesale or retail level.

The agency does recognize that some 
popu iation .g roups may h a rbo r ■ 
p re jud ice against anything treated w ith 
rad ia tio n  but Is o f the opinion that w ith 
the lab e lin g  flex ib ilities p rovided in this 
reg u la t on. manufacturers w ill be ab le  to 
ove rcom e these pre judices as consumers 
becom e more educated about the 
p roce ss and the advantages this 
techno logy has o v e r a lternatives 
ex is ting  in the industry.

44. O ne  comment suggested that the 
agency uae the term  “ p icowave 
trea tm en t" in o rd e r to p a ra lle l the term 
“ m ic row ave  treatm ent"-that Is 
c om m on ly  used fo r  another fo rm  o f  fo od  
p rocessing .

The agency gave ca re fu l consideration  
to the use o f  this term  but it f in a lly  
conc lud ed  that It shou ld  re ject this 
suggestion because the term “ p icow ave 
tre a tm en t" Is not in common use In tha 
In d u s try  o r  in the scientific community 
an d  w ou ld  be neither t r s n  In form ative 
to  tha consum ers than t ie  labe l 
s ta tem en t "trea ted  w ith rad ia tion " nor 
m o re  understood  by those In the food - 
p rocess ing  industry . In  addition , the 
m ic row ave  term inology is associated 
w ith  com p le te  cooking o f the food  which 
in  no w ey  p a ra lle ls  irrad iation  treatment 
o f  fo o d  as perm itted by this fina l ru le .

45 . S e v e ra l comments suggested 
a lte rn a t iv e  language fo r  the w holesa le 
la b e l statem ent based  cn tha 
assum ption  that the agency would 
p e rm it re irrad ia tion  o f a food  p rovided 
tha t the to ta l ab to rb ed  dose did not 
exceed  the perm itted am oun t These 
com m en ts suggested statements such as 
“ Io n iz a t io n  processed w ith a maximum
o f  kGy” or “processed with
e lec trom agnetic  energy (o r  p icowaves) 
o r  e lec tron  beam  energy (as appropriate) 
In the range o f 0 5  M aV  to 10 MeV with
a d ose  o f  (b lan k  to be filled  in by
p ro c e s so r ) ."

Elsewhere In this document tha 
agency haa addressed the Issue of 
reirradiation and has concluded that 
multiple exposure of foods to radiation

I i  Inapp rop ria te . Thara fo re . there la no 
need to d lic u a i these comment*.

46. A few  comments suggested that 
tha w ho lesa le  lab e l statement be 
rep laced by e code itam p  that w ou ld  
re flect the pertinent In form ation about 
tha treatment s im ila r to that now used 
fo r tha p lace and date o f p roduction fo r 
canned foods.

The agency has re jec ted  this app roach  
because the purpose o f requiring a 
w ho lesa le  la b e l is to a le rt other food  
p rocessors that a food  has been' 
irrad iated . T he code stamp curren tly 
uaed in the p roduction  o f canned food s 
la in fo rm ative o n ly  to the ind ividual 
canner. D iffe ren t firm s uae d ifferen t 
codes fo r  the ir ow n spec ia l trick ing  o f 
food  lo ts . F o r  a code stamp to be usefu l 
at aU. there w ou ld  have to be * 
un ive rsa l code used by i l l  
m anu fac tu rer* . Even this approach, 
how ever, ia u n sa tis fac to ry  when 
compared to la b e lk g  because there is a 
g reater chance fo r  e rro r In Interpreting a 
code stamp ‘ ’la n  In reading a statement 
that the food  haa been Irrad iated .

47. A  few  comm ents suggested that 
the agency perm it a lte rn a tive  language 
to be substitu ted fo r any required 
statement to re fle c t m ore accu rate ly tbe 
type o f p rocessing  Invo lved . In p lace o f 
th r phrasing " trea ted  w ith ionizing 
rad ia tio n ." the comments suggested 
statem ents such aa "trea ted  with x- 
ra y s "  o r "tre a ted  w ith  gamma rad ia tion  
from  coba lt-60 " o r " trea ted  with electron 
beam  energy ."

In the F ed e ra l Reg ister o f  January 7, 
1967 (32 FR  140 ), the egency proposed 
that term s such aa "p rocessed  (o r 
treated ) b y  x - ra d la d o n "  tn d  "p rocessed  
(o r  treated ] by gamma rad ia tion " cou ld  
be substituted fo r  "p rocessed  (or 
treated ) by Ion iz ing  rad ia tio n " at tha 
option o f  tha p rocesso r, whenever the 
m ore specific treatm ent was app licab le .

The agency conc ludes that tha option 
to describe the type o f  rad ia tion  shou ld  
s ti ll be m ade e v a ila b la  to food  
p rocessors . Tha agency La o f  tha op in ion 
that It Is In  tha pub lic  In terest fo r lab e ls  
to bear a statem ent that la as descrip tive 
o f  the p rocess aa possib le . Perm itting 
these a item ativo  labe ling  stetement* 
w ill a lso  serve to educate tha general 
pub lic abou t the va rious types o f 
treatment used b y  food  p rocessors .

40. S eve ra l comm ents recomm ended 
that FDA  requ ire  ■ logo to represent 
" rad ia tio n ”  Instead  o f  a w o rded  
statement on  the lab e l o f  re ta il fo o d j 
that have been Irrad ia ted . These 
comments po in ted  to the fact that there 
la a sym bo l used In te rn a tion a lly  to 
convey the fac t that food  has been 
in ad ia ted . A comment from  the U.S. 
Env ironm en ta l P ro tection  Agency (EPA ).
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although not opposed  to the use o f s 
logo to rep resen t use o f  the Irrad ia tion  
p rocess on food  p roduct labeling , 
exp ressed  concern  that lha sym bol that 
h ’ t bean used In te rn a tion a lly  c lo se ly  
resem b les EPA'a o ff ic ia l logo. EPA 
asse rted  that use o f  the sym bol might 
cause consum er con fusion  about 
w hether EPA had endorsed  use o f a 
p roduct that ca rried  suc£ a logo.

The agency b e lia v a i that lha usa o f a 
logo In con junction  w ith a descrip tive 
la b e l o f  the p rocess w ou ld  serve to 
educate the genera l p u jU c  that tha logo 
end  the labe l are synonym ous. Thus, the 
egency is requiring that the lab e l and 
lab e lin g  o f  re ta il packages o f  fo o d j 
irrad ia ted  sha ll b e a r tha fo llow ing  logo

a long  w ith the statem ent "trea ted  w ith 
rad ia tio n ." This logo derives from  the 
sym bo l that has been  used 
in te rn a tion a lly  to convey the fact that 
the food  bns been Irrad ia ted .

F o r irra d ia ted  fooda not In package 
form , the requ ired  log o  and phrase 
“ trea ted  w ith rad ia t io n " sh a ll be 
d isp layed  to the pu rchaser by otheT 
m eans as d iscussed e lsew here in this 
docum ent. In  add ition , the labe l and 
lab e lin g  and in vo ice ! o r  b ills  o f  labe ling  
sh a ll b ea r the statem ent "trea ted  w ith 
irra d ia t io n— do not irrad ia te  again" 
w hen  sh ipped fo r fu rth e r processing, 
lab e lin g , o r packaging.

W ith  industry un ifo rm ly  using this 
logo in con junction  w ith  the wording 
" tre a te d  w ith rad ia t io n " o r “ treated  by 
irra d ia t io n "  and an educationa l e ffo rt to 
In fo rm  consum ers abou t tha meaning o f 
the logo, the agency h as modified thia 
ru le  to require 2 y e a rs  a fte r i t j 
pub lic a tion  on ly  the use o f  the logo 
w ithou t the accom panying term inology. 
T he agency w ill assess the need fo r  tha 
m and a to ry  language to accompany tha 
log o  during this 2 -ye a r period . A ny 
ex ten s ion  o f the w o rd ing  requirement 
w i l l be estab lished  through notice and 
com m ent ru lem aking .

49. S eve ra l comments argued that 
even  i f a re ta il la b e l requirem ent were a 
part o f  rhe regu la tion  that this

requirem ent shou ld  not ip p iy  to fresh 
fru its and vege tab les because such 
labeling w as im practicab le . O ther 
comment! s im p ly  ta k sd  how any re ta il 
lab e l requ irem en t w ou ld  app ly  to fresh 
fruits and v e g e ta b le i so ld  In bu lk  re ta il 
food stores.

T h s agency does not agree that re ta il 
labe ling  o f  fre sh  fru its and vegetab les 
w ou ld  be im p ra c t ic a l The fin a l 
regulation  as m od ified  states that 
packaged fru its  and  vegetab les inc lude 
tha logo and tha statem ent “ trea ted  w ith 
ra d Ia t io n "b n  the labeL For irrad ia ted  
fru its and Vegetab les not In package 
form , the regu la tion  p rovides three 
a lte rnatives fo r  m eeting the labe ling  
requirem ents. A a an a lte rnative , each 
item o f  In a d ia te d  fo* ~d may ba 
ind iv idu a lly  la b e led . The agency haa 
been In fo rm ed  tha t soma com pan ies 
p lan  to la b e l each  piece o f in ad ia te d  
food . The req u ired  in fo rm ation  m ay be 
d isp layed  to the pu rchase r w ith either.
(1) The lab e lin g  o f  the b u lk  con ta in er 
p la in ly  in v iew  o r (2 ) •  counter sign, 
card , o r o ther app rop ria te  device 
bearing the log o  and  the term “ trea ted  
w ith rad ia tio n " In o rd e r to in fo rm  the 
consum er that th is p roduct has been 
treated w ith  rad ia t io n . This app roach  Is 
consisten t w ith  the exem ption p rov id ed  
in 21 CFR  1 0 1 2 2 (e ) fo r  bu lk  fru its and  
vege tab le i that m a y  h ave app lied  waxea 
o r  coatings and  fo r  p rocessed  fooda so ld  
in b u lk  w ithou t packaging.
C  Current G ood  Manufacturing Practice

FDA  has Issuer! g enera l regu la tions 
regard ing cu rren t g ood  m anufactu ring 
p ractices (C G M P ) (21 CFR P a rt 110) as 
w e ll as spec ific  C G M P  regu lations fo r  
soma types o f  fo o d  (21 CFR P a r t i 113, 
1 1 4 .11B, 123, and  129) o r  food  add itives 
(21 CFR 1 7 2 2 ,1 7 4 2 .1 8 2 .1 ,1 8 4 .1 ) .  Such 
regu lations a re  b a sed  on  standard  
practices o f  re sp on s ib le  m anu factu rers 
In  the Industry .

T h s C G M ? reg u la tion  fo r  Irrad ia ted  
fo od  cou ld  not be baaed  so le ly  on 
cu rren t rad ia t io n  p ractices because o f  
the Lack o f  su b s tan tia l experience w ith  
fo od  Irrad ia tion . H ow eve r, there has 
been extensive expe rience w ith o ther 
types o f  ra d ia t io n  p rocessing [e.g., 
h osp ita l supp lies ), and  the Industry haa 
estab lished  s tand a rd s  in some cases. 
FDA  cons idered  b o th  Ihe experience 
and standard  p rac tices In the n on fo od  
rad ia tion  p rocessing  Industry and  C G M P 
In the food  Indu stry  In deve lop ing  Its 
p roposed  regu la tion  fo r  irrad ia ted  food  
and in eva lua ting  comments.

In  genera l, com m ents w ere supportive 
o f  tha p roposed  p ro v is ion s  In 1 17925 , 
inc lud ing the p rop o sed  requirem ent fo r  a 
schedu led  food  irra d ia t io n  proceva, to 
estab lish  a s tanda rd  operating

procedure specific to each food  and 
rad ia tion  fa c ility . M any comments 
supported recordkeep ing requirements 
and tm pha s lzad  the need fo r personnel 
training and FDA  Inspection.

SOl O ne comment cn p roposed  
1 1 7 9 2 5 (c ) was concerned about tha 
training that w ou ld  be required o f  the 
“ qua lified  person w ith expert know ledge 
o f  rad ia tio n  p rocessing" and what 
F td s ra l o r  S tate agency w ou ld  license or 
otherw ise ce rtify  a rad ia tion  processing 
spec ia list w ho is needed to estab lish  
scheduled p rocesses. Another comment 
suggested that FDA  coavene a panel o f 
experts to d eve lop  a p ro toco l fo r the 
estab lishm ent o f scheduled processes 
fo r food  Irra d ia tion  Instead o f tea ring  it 
to industry  experts . The comment a lso 
suggested that the C odex S tandards and 
ths C ode o f  P ractice fo r inad ia ted  food 
be inco rpo ra ted  o r Identified as a 
guideline fo r  the estab lishm ent o f s 
scheduled p rocess (R e f. 70). (These 
documents w ere deve loped  by the 
Codex A llm en ta r iu j Comm ission o f the 
Food and A g ricu ltu re  O rgan iza tion  o f 
tha Un ited  N a tions , and the W o rld  
Health O rg an iza tio n .)

The agency has co  ju risd ic tion  over 
tha IkensLng o r ce rtifica tion  o f  rad ia tion  
p ro ceu in g  spec ia lis ts . (H ow ever, see 
comments regard ing  the training o f 
rad ia tion  sa fe ty  p e rsonne l required by 
the N uc lea r R egu la to ry  Comm ission 
(NRC) In the sec tion  on environm enta l 
Impact e lsew he re  In this d ocum en t) The 
m anu fac tu rer la respon sib le  fo r choosing 
ind iv idua ls w ho a re  qua lified  by 
appropriate sc ien tific  training i n  d 
applied expe rience to ensure tha 
Integrity o f  tha fo od  Irrad ia tion  p rocess 
FDA b e lieves that there la su fficient 
Incentive fo r  fo od  m anufactu rers to 
select q u a lifie d  peop le  tn d  that FDA 
need not In te rvene . The re fo re , each 
m anu fac tu rer la expected  to select 
personnel having  expe rtise  and 
experience in  the rad ie tio n  p ro ceu in g  o f 
food  and kn ow ledge o f  tha requirements 
o f ths p a rt ic u la r fa c ility . The specia list's 
w ork experience must be documented 
and must d em onstra te  training and 
experience in rad ia tio n  processing o f 
food . FDA  b e lie ve s  that a background 
check fo r  such pe rsonne l would be done 
In any case. F D A  has no p lans t t  this 
time to requ ire  the licensing o f such 
Ind ividuals o r  tc convene a panel o f  
experts to d eve lop  a p ro toco l fo r the 
estab lishm ent o f schedu led processes. 
Ths agency agreos that the Codex 
A llm entariu j) S ta n d a rd  and Code of 
Pnc tic a  ts a u se fu l guide but sees no 
need to requ ire  com p liance with that 
code by regu la tion .

51. One com m ent on proposed 
I  17925 (d ) asked  I f fo od  processors who
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use irrad ia ted  Ingred ien ts in their retail 
p roducts a r t  sub ject to th* 
recordkeep ing  requ irem ent* ot thi* 
regu la tion .

The p roposed  ru le  tn d  this regulation 
lim it the m a in tenance o f  records lo the 
food  irra d ia tion  p rocessor. There fo re , a 
food  m anu fac tu re r who uses irrad iated  
Ing red ien ts in food s designed fo r retail 
trade is not requ ired  to m ain tain  records 
re la ted  to irrad ia tion  treatm ent.

52. O ne comment on p roposed
i  1 7 9 2 5 (d ) requested c la r ifie s  dan about 
the length o f  time that records must be 
m a in ta ined . The comment stated that 
som e d ry  food s , such as spices, may 
have a ve ry  long sh e lf li fe  that cannot 
a lw a y s  be pred ic ted b y  the processor. 
A n o th e r comment suggested thst 
reco rd s be m a in ta ined  o n ly  3 years .

The p roposed  ru le  w ou ld  have 
requ ired  the records to be kept fo r a 
p eriod  thst exceeds the sh e lf life  o f the 
irra d ia ted  food  b y  1 y ea r. FDA  tgreea 
that this requ irem ent Is not c lea r and Is 
am ending this regu la tion  to require thst 
the ind icated  re c o rd i be retained fo r ■ 
period  o f  time that exceeds the sh e lf life  
o f  the irrad ia ted  food  b y  1 yea r, o r fo r  3 
ye a rs , w h icheve r period  Is shorter.

53. O ne comment stated thst tha 
a llow ed  uses o f irra d ia tion  shou ld be 
spec ified  in su ffic ien t d e ta il so that 
F ed e ra l and S ta te o .'iicia ls may 
accu ra te ly  determ ine w hether a 
p roce sso r i* com p ly ing  w ith the 
regu la tion s . The comment suggested that 
FDA  cons id e r specify ing sampling 
p rocedu res to m on ito r whether a 
p ro ce sso r ia com p ly ing  w ith th* 
regu la tion s .

A s exp la in ed  in thia document, 
irra d ia tion  o f  fo od  i t  the perm itted safe 
le v e ls  does not p roduce amounts o f 
unique rad io ly t ic  p roducta su ffic ien t to 
be detected using conven tiona l food  
sam pling  and an a ly s is  techniques. 
N one the le ss , the agency agrees with the 
com m ent that spec ific ity o f  p rocedures 
is essen tia l to ensure that rad ia tion  
p rocessing  has been  p ro p e r ly  carried  
out. T ha t is w hy this fin a l tu la  Hat* the 
perm itted  uses o f  Irrad ia tion  and 
requ ires that •  p rocesso r have a 
schedu led p rocess fo r e tc h  food  
estab lished  by a q ua lified  person  w ith 
expe rt know ledge o f  rad ia tion  
p rocessing . The schedu led process muat 
spec ify  i  dose range that w ill ensure 
that the abso rbed  dose w ill achieve ite 
in tended techn ica l e ffec t on lha food 
being irrad ia ted . The fin a l ru le  a leo 
requ ires thet records be kept that 
inc lude, among o th e r things, evidence o f 
com p liance w ith the schedu led process, 
source c a lib ra tio n , and dosim etry . 
M o reove r, these records ere to be made 
a v a ila b le  fo r  inspection by authorized 
em p loyees o f  FDA . The agency be lieve*

that this I i  lu ffic ie n t in fo rm a tion  to 
determ ine w hether p rocesso rs  a r t  
complying w ith th* regu la tion .

34. One comment sta ted  that no 
mention la mada In th* regu la tion  
regarding the ro le  o f  S ta te  o ff ic ia l* . The 
comment exp ressed  concern  abou t 
possib le questions regard ing  S tate 
activities In the a rea . T he  comment said  
that S tate o ffic ia ls  m ight be ca lle d  upon 
to assist FDA in en fo rc ing  th* fin a l 
regu lation  and w ond e red  w hether th* 
fina l regu lation  ought to spec ify  w hether 
State activ ities in vo lv in g  food  
Irrad ia tion  p rocessing w ou ld  be 
preempted under tha regu la tion .

The act conta ins a o  spec ific  p rov is ion  
preempting the fie ld  o f  fo od  Irrad ia tion . 
Th* test o f  w hether a S ta te ac tiv ity  is 
preempted by F ed e ra l la w  and 
regu lations 1* w hethe r the S la te  ac tiv ity 
con flicts w ith and stands i s  an obstac le  
to the F ed e ra l p rog ram . T he comment 
appeared to be conce rn ed  about 
w hether S ta te inspec tion* o r o th er 
action* in support o f  th is fin a l regu la tion  
w ou ld  be p reem pted  b y  this regu la tion . 
FDA  notes that S la te  o f f ic ia ls  rou tin e ly  
s ie is t FDA  in Inspecting ce rta in  
fac ilities that ere w ith in  the ir S la te  In 
o rder to conse rve  sca rce agency 
resources. The egency has, fo r  m any 
years , w o rked  c lo s e ly  w ith  the S ta tes 
through coope ra tive  w o rk -sh a rin g  
agreements a ffec ting  com p liance  w ith 
the act end its im p lem enting  regu la tion s . 
These coope ra tive  e ffo rts  w ou ld  fu rthe r 
ths g oa l o f this regu la tion  and w ou ld  not 
be p rec luded under a n y  p reem ption  
doctrine.

55. S om e comment* s ta ted  that a 
regu lation  requ iring  access o n ly  to 
records ia not adequate to ensu re 
comp liance, and  that F D A  sh ou ld  a lso  
p ropoee strict m on ito ring  o r  som e 
degree o f  o ff ic ia l in spec tion .

The agency has au th o rity  to conduct 
p lant Inspections fo r  a l l  food -p rocess ing  
p lants. FDA d id  not In tend  to Im p ly  that 
com p liance w ou ld  be dete rm ined  s o le ly  
by Inspection o f  re co rd * . F D A  o f f ld d s  
w ill Inspect food  Irra d ia t io n  p la n t j and 
w ill copy tn d  rev iew  requ ired  reco rd *  to 
assure that the p ro ce sso r la com p ly ing  
with these regu la tions . T he egency 
w ould  like to d a r i fy  that It cons id e r* 
Inspection o f  records to In d u d e  copying 
o f the record* fo r  fu rth e r rev iew , and Is. 
therefore , adding the w o rd s "a n d  copy”  
a fter " Inspection ”  In new  1 1 7 9 2 5 (e )  fo r  
the same reasons sta ted  In ths p rop o sa l 
fo r records Inspection requ irem en t* (49 
FR at 5719] based  on  sec tion* 4 0 9 ,7 0 3 , 
snd 704 o f  the a c t  Thus, i f  a fo od  
m anu factu rer chooses to engage In 
rad ia tion  p rocessing o f  food . FDA w ill 
consider that p ro ce sso r to have  w a ived  
any ob jections to the agency's 
requirem ent o f  inspecting snd  copying

pertinent record* with respect lo 
irradiated foods.

56. One comment l is te d  that t i l l i n g  o f 
food Irrad ia tion  dosage ia lim ited by ths 
accuracy o f ths testing dosim etry . The 
comment stated that the regu lation  must 
provide method* fo r determ in ing the 
ib so rbed  dose which can be d irec tly  
related to standards o f  rad ia tion  
maintained b y the N a tion a l Burcan o f  
Standard*.

Th* agency (g re e t that the accu racy 
o f the testing dosim etry Is im p o r ta n t ’ 
Assuring accurate dosim etry is a part o f  
developing a scheduled process. 
Nevertheless, optimum p rocedures fo r  
dosimetry m ay change, and FDA  doe* 
not Intend to lim it dosim etry to any one 
specific system  i t  this time. FDA  w ou ld  
consider irrad iation  o f  fo od  w ithout 
adequate dosim etry to be a v io la tion  o f 
the current good m anufacturing p ractice 
regulations.

57. A  few  comments requested that 
the regulation permit m u ltip le 
irradiations o f food  p rov ided  that the 
maximum dose lim itation p rescribed  by 
regulation ia not exceeded. The 
comments argued that there ara 
conditions where a second rad ia tio n  
treatment w ou ld  produce e use fu l e ffec t 
without exceeding the m aximum  dose . 
One comment stated that ths C odex 
A lim enU riu s standard fo r  irrad ia ted  
foods does perm it re irra d la tion  o f  food s 
under lim ited circumstances.

The ig ency  disagree* that tha 
regulation should perm it lha m u ltip le 
irradiation o f  foods fo r  the fo llow ing, 
ra t io n s :

(1) An irrad iated  food  that Is p rop e r ly  
packaged and stored shou ld  not requ ire  
further irrad ia tion  to be m arketab le . 
Irrad ia tion  processing o f  fo od  is not to 
be used a* a substitute fo r  good fo od  
sanitation practices. '

(2) W he re a food  la Irrad ia ted  m ore 
than once, the cumulative rad ia tion  dose 
cannot exceed the maximum a llow ab le  
doss p rescribed In ths regu lation . Tha 
determ ination o f whether those fcoda 
that era Irrad iated  m ore thsn once are in 
compliance w ith tha regu lation  w ou ld  be 
d ifficu lt and Impractical, i f  not 
impossib le. Inspection o f  Irrad ia tion  
records a lone to determ ina com pliance 
would be Inadequate. R e c o rd j • 
maintained by d ifferent Irrad ia tion  
facilities w ith respect to the re irrad ia ted  
food w ou ld  not be ava ilab le  fo r  
Inspection sim u ltaneously . M oreove r, I f  
a food w ire  Irrad iated  In a foreign 
country and subsequently Irrad ia ted  In 
the United States, the absence o f 
records from  the foreign rad ia tion  
facility w ou ld  make a determ ination  o f 
compliance with ths regu lation  
Impossib le.
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(3 ) FDA  Is ew er* o f  the C odex 
AJimentarius lte n d a rd  concerning 
ra in a d l ’ttlon o f food* (R e f. 70). The 
C odex ASimentariu* s tandard  does not 
perm it re in sd Jstion  o f fooda . axcapt fo r 
foods w ith low  m oisture content 
(ce rea ls , pulses, dehyd ra ted  foods, and 
o ther such com m odities), irrad ia ted  fo r 
the purpose o f  con tro lling  Insect 
re in festa tion . This sam e standard , 
how ever, a ta te i that a fbod  is not 
considered  to have been re irrad iated  
when: (1 ) The food  p repa red  from  
m ate ria ls , which h iv e  been Irrad ia ted  at 
low  d o te  leve ls . Is Irra d ia ted  fo r  another 
technolog ical purpose; (ii) the fo o d  
contain ing less than 5 percent o f  an 
irrad ia ted  ing red ien t is irrad ia ted : or 
(iii) the fu ll doae o f ion izing rad ia tion  
requ ired  to achieve the desired  effect la 
app lied  to the food  in m ore than one 
insta llm ent i s  part o f  p rocesing  fo r  2 

specific technolog ical purpose . In 
accordance w ith 21 CFR  130.6, FDA  w ill 
rev iew  a ll food  standards adop ted  by 
the C odex AlLmentarius Comm ission. 
The agency is not re q u ire d  how ever, to 
accept these standards.

A lthough the agency m ay. on its own 
in itiative , p ropose adop tion  o f  a Codex 
standard  under section 401 o f the act (21 
U.S.G . 341). any in terested person  may 
petition the agency to adop t a U  * le x  
standard  (21 CFR 130.6). Because the 
agency haa not p roposed  adop tion  o f the 
Codex standard regarding re irrad ia tion  
o f foods as part o f this ru lem aking , this 
issue requires no fu rther d iscussion  at 
this time.

(4 ) The agency acknow ledges that 
there cou ld  be certa in  c ircum stances 
where a usefu l e ffect cou ld  be produced 
by re irrad iating  a food  w ithout 
exceeding tha maximum dose lim ita tion  
prescribed by the regu lation . H ow ever, 
a t  discussed e a r lie r in this response, tha 
agency be lieves thet e ffo rts  to m on ito r 
com p liance w ith this regu la tion  through 
recordkeep ing and records inspection 
w ou ld  be d ifficu lt and im p ra c t ic a l and 
m ay even be Impossib le in ce rta in  
instances. A  fu rther com p lica tion  that 
w ou ld  arise  shou ld re Irra d ia tion  o f 
foods be perm itted In vo lve s  tha 
d ifficu lty  o f  complying w ith  the labe ling  
requirements prescribed by the 
regu lation . Com plex labe ling  at the 
w ho lesa le  leve l w ou ld  be needed to 
ensure that the maximum  cum u lative 
dose abso rbed  by the food  does not 
exceed the maximum  dose lim ita tion  
p rescribed by the regu lation . W ho le sa le  
labeling w ou ld  a lso have to convey to 
what extent ■ p rev ious ly  Irra d ia ted  food  
was treated . Furtherm ore, such 
cum u lative doses w ou ld  have to be ths 
m in im al rad ia tion  dose re a son ab ly  
required to accomplish the in tended

technical effects. Th is m in im a l rad ia tion  
doss would bs ve ry  d iff ic u lt  to 
d sts rm in s if it Is adm in is te red  In 
multip le dosas. These com p le x  Issues 
w ou ld  require ca re fu l cons id e ra tion  by 
ths agsncy during a sep a ra ta  eva lua tion . 
F o r a ll o f  t h a n  reason s, ths agency has 
conc luded that ^ Ir ra d ia t io n  o f  food 
shou ld  not be perm itted  u nd e r this 
regulation :

38. Soma comments questioned  the 
need fo r a 5 m illion  e le c tro n  v o lt  lim it 
fo r  x -ra y  sources and s ta ted  that this 
energy lim it shou ld  be In c re ased  to 10 
m illion  e lec tron  vo lts .

The 5 m illion  e lec tron  v o lt  lim ita tion  
fo r  x -ra y  sources w as b ased  on  data In 
an e a r lie r petition and Is cons isten t w ith 
recom m endations o f the C od e x  
A lim en ta rius C om m ission . FD A  has no 
data  demonstrating the sa fe ty  o f  sources 
opera ting  at h igher energy le v e ls ; 
accord ing ly , this regu la tion  app roves ths 
use o f  x -ra y  sources o f  n o  m o re  than 5 
m illion  e lec tron  vo lts , T h *  egency w ill 
con s id e r changing the lim ita tio n  i f  data 
supporting the :a fa  use o f  x -ra y s  
p roduced by m achines using energy 
sou rces g rea te r than 5 m illio n  e lec tron  
vo lts  are subm ited In a fo o d  add itive  - 
petition .
D. O ther Technica l E ffec ts

59. S eve ra l comments w e re  opposed  
to fo o d  Irrad ia tion  because it can  
th eo re tica lly  a ffec t the m e ta b o lic  
p rocesses o f  fresh  food s , an d  the reby 
conce ivab ly  m ake them le s s  res is tan t to 
spoilage by v a riou s  funga l d isease s .

Tha agency recognizes th a t Irra d ia tion  
a ffec ts tlte m etabo lic  p rocesses  o f  fresh  
food s and  m ay so ms tim es m ake  them 
l e u  rea ls ,an t to spoilage. Ir ra d ia t io n , 
lik e  o th e r p rocesses, w ill n o t  so lv e  a ll 
fo od -p re se rva tion  p rob lem s and  w ill 
som etim es be Im p ra c t ic a l F o od  
p roce sso rs w ou ld  p ro b ab ly  n o t irra d ia te  
fo od  I f  lm d la t i o a  causes the fo o d  to 
spo il m o re  q u ick ly  o r to b ecom e l e u  
m arke tab le . In  such case*. Irra d ia tin g  
food  w ou ld  be con tra ry  to the 
p roce sso r ’ s se lf- in te re s t B e c a u u  th* 
p rac tica lity  o f  using food  irra d ia t io n  
m akes this p ro c e u  som ew hat se lf- 
lim iting. the agency conc lu d e ! thet It 
need not restric t the Irra d ia t io n  o f  fresh 
foods m ere ly  because som e fo od s  m ay 
be unsuited to such p rocessing .

6 a  M any  comments requested  that 
FDA  taka a m ore genera l ap p ro ach  to 
perm it irra d ia tion  up to a d ose  o f  1 kG y 
on any food  fo r  any purpose cons isten t 
w ith curren t good m anu factu ring  
p ractice . One comment s ta ted  that the 
ru le shou ld  be extended b eyond  f ru lt i  
end vegetab les to m ushroom s and pork . 
S eve ra l comments asked tha t the safe 
dose be ra ised  to 1.5 kG y (1 5 0  k ra d ). Ths 
comments stated that 0.75 kG y  (75 le n d )

Is necessary  fo r m aximum  sh e lf Ufa 
extension o f  p apaya , snd ths 1.5 kG y 
sa fa  d o s t w ou ld  a llow  fo r soma latitude 
In designing a com m ercia l food  
Irra d ia to r . Ona comment s ta tsd  that ths 
term  "Insect con tro l"  m ay b* too 
rastric tiv s snd  suggested "pest con troL " 
S eve ra l comments stated that t  
m aximum  d o s t o f  1 kC y  Is s ffe c t iv t fo r  
trich ina* con tro l and  fo r m ic rob ia l 
c on tro l In soma food s .

The agency intended the term “ fresh 
fru its  snd vege tab les" to In d u d s  
m ushroom s, which are fruiting bodies o f  
fu n g i Tha igency now  beUaves that the 
te rm  " fre sh  fo od s " m ay m ore adequately 
desc ribe foods such as fru its, 
v ege tab le i, and m ushroom s that ara 
capab le  o f  add ition a l g row th and 
m atu ration  but that m ay be treated w ith 
Ion iz ing  rad ia tion  to Inh ibit those 
p rocesses . FDA  Is rev ising the regu lation  
acco rd ing ly . I r  add ition , the agency 
agrees that the term  “ insect con tro l" 
m ay  be too restric tive . T here fo re , the 
agency Is substituting the term 
“ a rth ropod  pests" to inc lude Insects, 
sp iders, and m ites, but to exc lude pests 
such as b acte ria , m o ld s , mice, and rats.

A lthough the agency be lieves that the 
sa fe ty  o f  food  Irra d ia tion  b e low  l  kGy 
(100  k rad ) has been estab lished . the 
agency p roposed  to lim it the use o f food 
irra d ia tion  accord ing to Intended 
techn ica l e ffec t ra th e r than sim p ly by 
d o te . This was done both to avoid  
Ind iscrim ina te use o f  Irrad ia tion  and to 
a id  en forcem ent o f  dose lim its because 
there w ou ld  be no re a son  to exceed the 
perm itted dose fo r  tha a llow ed  technical 
e ffec ts . F o r exam ple , overtrea tm ent o f 
fru its  and vegetab les r a y  adve rse ly  
a ffec t their m a rke tab ility . Thus, 
exceeding tha perm itted  dose would  
re su lt  In  a substandard  p ro d u c t in 
e f fe c t  comp liance occu rs due to a self- 
lim iting facto r.

In  the specific case o f  p apaya , tha 
agency be lieves that an  adequate 
com m erc ia l rad ia tion  f i d l i t y  can be 
designed fo r  p apaya w ith  the current 
lim ita tion . A lte rn a t iv e ly , the agency w ill 
rev iew  t  petition  to Increase the 
maximum  perm itted d ose  fo r  fresh 
foods.

T he  agency is aw are  that the 
perm itted do te  m ay a lso  be som ewhat 
e ffec tive fo r o ther uses, such as 
decreasing the m icrob ia l burden In 
m e a t fish, and pou ltry . FD A  did not 
p ropose  these uses, h ow eve r, because 
Irrad ia ting  at such low  doses w ou ld  not 
be su ffic ien tly  effec tive fo r  m icrob ia l 
con tro l to be se lf-lim iting . The agency 
stated in the p roposed  ru le  that it would 
cons ider other uses b e low  l  kG y (100 
k r td )  LI a petition supported  by evidence 
that a specific technical e ffec t can be
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accom p lished  b e low  1 kC y  (100 b i d )  
and  i f an app ropriate food  additiva 
regu la tion  can b« p rom ulgated and can 
be en fo rced . The agency haa recaivcd 
petition* fo r the uae o f irrad iation  lo  
c o n tro l trichinae in pork at doaea b e low  
1 kG y  100 k rad ). Aa diacuaaed ea r lie r in 
thia p ream b le . lha agency iaaued a fin a l 
ru le  on  )u ly  22. l V i .  in reaponae to oca  
pe tition  to con tro l T rich ine lla  sp ira lis  in 
p o rk  (50 FR 29658). In  thia document, the 
agency ia deleting i  179.22 and ia 
incorpora ting  that au thoriza tion  fo r  tha 
irra d ia t io n  o f pork  in new J 179.26(b).

61 . One comment atated that FDA'a 
p ropoaed  ru le w ou ld  heve re la tive ly  
lit t le  impact on to lv in g  the ove ra ll 
p rob lem  o f  food  spoilage and contended 
that F D A  ia apparen tly  seeking to avo id , 
d e la y , o r o lherw iae ahelve indefin ite ly 
the ap p ro va l o f irrad ia tion  at higher 
dosu leve la . The comment atated there ia 
no rea son  fo r FDA'a re luctance to 
p roceed  on it* own in itia tive to app rove 
fo o d  irrad ia tion  at dosea abova 1 kC y , 
inc lud ing  rad ia tion  sten liza tion  o f 
ch icken . O the r com m enti atated that 
FDA  ahon ld  perm it dose* up to 10 kG y 
baaed  on the C odex A lim enu riu *  
s tanda rd .

FDA 'a trad itiona l approach to isauing 
a fo od  add itive regu lation has been to 
re sp ond  to a p rope rly  documented 
petition . FDA  initiated thia ru lemaking 
to perm it food  irrad ia tion  because it 
b e lie ved  that an agency-in itiated 
ru lem ak ing  w ou ld  be more efficient fo r  
those uses where the agency needs no 
fu rth e r sa fe ty  data.

T w o  considera tion* prevent th* 
agency , a t thia time, from  proposing a 
g en e ra l regulation a llow ing  higher 
d oses . F ir s t  at h igher dosea. Irrad ia tion  
can  s ign ifican tly  re ta rd  m icrobia l 
spo ilage  w ithout k illing  a ll spores o f  C  
botulinum . Under som e condition*. C  
botuiium  can grow  and produce a tox in  
that constitutes a health h a z a rd  Baaed 
on  cu iren t in fo rm ation , the agency ia 
unab le  to prescribe safe condition* o f  
irra d ia tion  at higher d o tes fo r  foods that 
w ou ld  ensure C  botulinum  organism* 
w ou ld  not deve lop .

S e c o n d  at the dosea perm itted In this 
regu la tion , the tota l amount o f  rad io ly tic  
p roducts consumed is too im a ll to be o f  
concern , either because o f  low  doaea o r 
because fooda to  treated are a m inor 
p art o f  the d ie t  Further, safety 
in fo rm ation  from  anim al feeding atudiea 
ia unnecessa ry under these 
c ircum stances. The p roposa l atated that 
FD A  ia review ing a number o f  atudiea to 
determ ine whether fooda that ire  
irrad ia ted  at doaea abova 1 kG y (100 
k ra d ) can be considered safe without 
add ition a l tox ico log ica l atudiea. Aa 
stated  elaewbere in this docum ent the 
agency haa rev iew ed these studies and

found that Qvc ware acceptab le by 
current standards. Thia data b a s t  la 
inadequate to aupport a b road  decision  
that a ll fooda m ay b* irrad ia ted  sa fe ly  at 
higher doses up to 10 kC y  (1 M rad ).

There fo r* . FDA  does not Intend to 
in itia l*  fu rthe r ru lem aking on  food  
irrad iation  based  on tha in fo rm ation  
befo re  it at this dm*. Tha agency w ill, o f 
course, continue to eva lua te and 
respond on  a csse-by-case baaia to a ll 
food  add itiva petitions invo lv ing  
irrad iation .

62. Seve ra l comment* diacuaaed using 
irrad ia tion  to con tro l m icrob ia l 
contam ination o f  an im al feeds. O ne 
comment atated that lha agency shou ld  
consider the use o f  irrad ia tion  to treat 
a ll an im al feeds up to a m aximum  dose 
le v e l o f 25 kC y  [2-5 M rad }.

T hs agency agrees that irrad ia tion  o f  
an im al feeds to con tro l m ic rob ia l 
contam ination cou ld  be add ressed , but 
n ot necessarily as part o f  thia 
ru lem aking. R a ia ton  Purina Co. filed  a 
fo od  additiva petition  (FA P  2198) 
(Decem ber 1 6 .19 64 : 49 FR  49181} 
proposing that the regu lations be 
amended to p rov id e  fo r m ic rob ia l 
d isin fection  o f  la b o ra to ry  diets fo r  ra ts , 
mice, and ham ste rs by rad ia tion  
treatment. The agency responded  to 
this petition in  the Federa l Reg ister o f  
February 19, 1986 (51 FR  5 9 9 2 ). A ny 
interested person  ab le to docum ent the 
safe use o f a sou rce o f rad ia tion  to treat 
an im a l feeds may subm it an  an im al 
food  additive petition  fo r that use 
u nder the p rov is ion s o f 21 CFR  Part 
571.

63. Ons comment stated that tha 
agency ahonld perm it the use o f  
rad ia tion  to ste rilize  m ea ls to p ro v ld a  a 
more nutritious and p a la tab le  d iet fo r  
persona w ho requ ire  ste rile  m eala.

Tha agency Is considering  a sepa ra te  
ru lem aking to perm it the Investiga tiona l 
use a i  unapproved food  add itive* under 
section 4G0(i) o f  tha act (21 V SX L  348(01. 
Tha t ls tua la n o t re lev an t to tha use* o f  
fo od  Irrad ia tion  perm itted under this 
regulation .

64. S eve ra l comments atated that 
there were other a lte rn a tiv es to 
Irrad iation  fo r  Insect con tro l o r  fo r 
grow th and m atu ra tion  Inh ib ition  o f 
fresh  fruit* and vegetab les and that, 
therefore, there w as no need to perm it 
fo od  Irrad ia tion .

Tha agency ag ree i that there are o ther 
methods both fo r  insect con tro l and to 
Inh ib it tha grow th and m atu ra tion  o f 
fresh  fruits and  vegetab les. H ow ever, 
the existence o f  auch Eoethode la not a 
rea son  to p roh ib it eq u a lly  safe 
a lte rnatives , n o r doe* the act au tho rize 
FDA  to a rb itra ri ly  lim it the aafe 
a lte rn ative* that are to be a llow ed . T hs 
agency b e llsv es  that the m arketp lace 
shou ld  determ ine which a lte rn a tiv e

treatm ent m ethod la used whan sa la ry is 
not an issue.
£  Packaging

65. O n* commant lis te d  that FDA  
shou ld cons ider ths possib le migration 
o l tox ic substances from packaging 
m ate ria l* to fo od  during Irrad iation . 
S eve ra l comments noted that th* 
p roposed  ru le doee not discus* 
packaging m a te ria ls  tn d  that this 
om ission m ay c raat* confusion w ith 
respect lo  1 179.45. in  addition, co* 
comment asked spec ifica lly  w hether the 
Irrad ia tion  o f  b u lk  packaging materie l* 
such u  fib e r d rum s tn d  burlap  begs is 
perm itted even though they are not 
listed In 1 179.43. Ths comment 
questioned the need  fo r  } 179.45 end 
suggested. ea an a lternative , granting 
app rova l fo r irrad ia tion  o f  a ll 
substances that are cu rren tly g enera lly  
recognized aa sa fe  as packaging 
materia l* .

FDA  points on t that a fl packaging 
m ateria l* c r components o f packaging 
materia ] that m ay  reasonab ly  be 
expected to m ig rate to food must com ply 
with app rop ria te  regulation* authorizing 
their use. Components o f  packaging 
m a te r ia li thet h eve  been irrad ia ted  m ay 
migrate to food  to  a d iffe ren t degree 
than com ponents o f  an un irrad ia ted  
m a te r ia l

There ere tw o aspects to thia p rob lem :
(1 ) A  packaging m ate ria l that is 
irrad ia ted  b e fo re  food  contact may 
degrade o r  undergo crosalinking o r some 
other change so that it Is sign ificantly 
d iffe ren t from  the aon lrrcd ia ted  m ateria l 
and (2 ) packaging materia l Irrad iated 
while in direct fo o d  contact may 
produce Ira* m od ocu la r weight 
materia ls that m ight migrate intn ihe 
food .

hr the first c a s e  the irrad iated 
m a la ria l m ay be tested to sea whether it 
is su itab le fo r use In contact w ith food 
and com plies w ith  appropriate 
regu la tion !. If the irrad iated m ateria l is 
s till su itab le fa r  use and complies with 
the app licab le regu lation*, no additional 
regu lations are required . I f  th* irrad iated  
m ateria l no longer ccrm Lies with 
app licab le regu lations, Interested 
persona may subm it a fo od  additiva 
petition to am end the regu lations 
accord ing ly.

In tha second case, v o la tile  m ate ria ls 
migrating Into p repackaged food* during 
irrad ia tion  w ou ld  not have been 
considered In eva lua ting  whether the 
packaging m ate ria ] waa safe fo r its 
Intended use, un leza the packaging 
m aterie l had  been (p a c ific a lly  
au thorized under 1 179.45. Section 179.45 
lists packaging m ate ria ls  that may be 
form ed Into conta iners f o r  holding o r 
packaging food  In tended to be Irrad iated
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and which may b* subjected to 
inc iden ta l Irrad iation  during tha 
rad ia tio n  treatment o l p repackaged 
fooda . This regulation waa issued in 
resp on s* to petitions fo r packaging 
m ate ria ls  used w iih food  during 
irrad ia tion  in antic ipation o f  expanded 
uses o f  food  Ltradiedon. in tha 1960's. 
T h e re fo re , the agency d isagrees with th* 
ccirunent that )  179.45 is unnecessary .

sec tion  179.45. how ever, does not List 
packaging m ate ria ls that a re  g en e ra lly  
recognized as safe (e.g.. g lass , w ood , 
n a tu ra l fib ers ) but which m ay axh ib it 
d iffe ren t characteristics o f  m ig ra tion  to 
fo od  during irrad iation . F D A  know s o f  
no in form ation  on such m a te ria ls  during 
irrad ia tion  b y which they cou ld  be 
g enera lly  recognized as sa fe . T he re fo re . 
FDA  does not consider auch m ate ria l*  to 
be g enera lly  recognized aa sa fe  when 
used in packaging that ia irrad ia ted  In 
contact with food . The agency Inv ites 
petitions to amend } 179.45 to inc lude 
gene ra lly  recognized as sa fe packaging 
m ate ria ls and other packaging m ate ria ls  
not curren tly in 1 179.45.

The agency agrees that the fa ilu re  to 
add iess packaging in the p ro p o sa l m ay 
cause confusion . Because o f the p ossib le  
confusion . FDA  is adding a new 
paragraph in }  179.26 c la rify ing  the 
intended requirement that packaging 
m ate ria ls contain ing food  during 
irrad ia tion  must com p ly w ith J 179.45.
F. Pub lic  Education

66. Many comments stated that a need 
ex ists fo r a public education campaign 
supported by the governm ent and 
industry .

The agency agrees that there ia a need 
fo r pub lic education in thia area. 
H ow ever, the agency is resp on s ib le  fo r  
ensuring that food  additive* inc lud ing ■ 
source o f rad ia tion  are safe ; FD A  has no 
p rope r ro le  as t  p rom oter o f a spec ific  
food  add itive o r food  process. IT ie 
agency be lieves that the p rim a ry  
responsib ility  fo r such educa tiona l 
activ ities remains with Industry  in thia 
instance.
C. Impact Analyses

The agency stated in the p roposed  
ru le that existing safeguards in 
regu lations issued by the O ccupa tiona l 
S a fe ty  and H ea lth  A dm in istra tion  
(O S li f i ) .  the N uc lea r R egu la to ry  
C om m ission (N RC ). the Departm en t o f 
T ran spo rta tion  (DO T ), and FDA  are 
adequate to ensure that there w ill be no 
adve rse  environm enta l e f fe c t  H ow eve r, 
m any comments expressed concerns 
about the environm enta l Impact o f  this 
regu lation . These comments can be 
sepa ra ted  into three categories: (1 ) 
R ad ia tion  sa fe ty  w ithin the fa c ility  
(w o rk e r safety ), (2 ) waste storage and

d isposa l, and (3 ) transporta tion . FDA 
requested a response to the** comments 
from  O SH .fi (R e f. 71 ). NRC  (Ref. 72). and 
D O T  (R e f. 73) and has summarized their 
responses be low .

67. S eve ra l comment* war* concerned 
w ith w o rk e r exposu re  and with p lant 
sa fu ty and  c la im ed  that current sa fe ty 
standa rds ara Inadequate to protect 
w o rke rs  em p loyed  in Industries handling 
rad io ac tiv e  m a te ria l* .

A  fac ility  using rad ioac tive  m ateria l 
must first ob ta in  a  licen se  from  NRC o r 
tha co rrespond ing  agency in an 
agreem ent -State. N R C  has inform ed 
FD A  that In o rd e r f o r  a firm  to b« 
licensed  to possess and use rad ioac tive 
m a te ria l In an Irra d ia to r , the firm  must 
file  an app lica tion  w ith  NRC  o r th* 
co rre spond ing  S la te  sgency . The 
in fo rm a tion  that needs to be submitted 
inc ludes the tra in ing and experience o f  
ind iv idu a ls  re sp on s ib le  fo r the rad ia tion  
sa fe ty  p rogram s, the training p rovided  to 
persons w ho v r i ll w o rk  under the 
supe rv is ion  o f  the respons ib le  
ind iv idua ls , a d esc rip tion  o f the fac ility , 
Ihe sa fe ty  system s designed to protect 
p e rsonne l from  exposu re  to rad ia tion , 
and  the rad ia tio n  p ro tec tion  p rogram .

N RC  atate* that the regu la to ry  “ Gu ide 
fo r  the P rep a ra tio n  o f  A pp lica tions fo r  
L icenses fo r  the U se  o f  Panoram ic D ry 
Sou rce -S to rage Irra d ia to r* . S e lf- 
con ta in ed  W e t Sou rce-S to rage 
Irra d ia to rs , and P an o ram ic  W e t Source- 
S to rage I rra d ia to r* "  (R eL  74) p rovide* 
guidance to p o ten tia l app lican ts about 
ip e d f ic  de ta ils  n eeded  In an app lica tion  
fo r  p ossess ion  and  use o f  rad ioactive 
m a te ria l In an Irra d ia to r . The NRC  sta ff 
rev iew s tha app lica tio n  to determ ina 
that (1 ) tha app lican t ’ s p roposed  
equipment and  fa c i lit ie s  are adequate to 
p ro tect h ea lth  and m in im ize danger to 
life  and p rop e rty , (2 ) th * app lican t la 
q ua lified  by tra in ing  an d  experience to 
use the rad io ac tiv e  m a te r ia l fo r  tha 
pu rpose requested  and In auch a m aim er 
as to p ro tect h ea lth  an d  m inim ize 
danger to life  and p rop e rty , and (3) tha 
p rogram  desc rib ed  w i l l resu lt in 
com p liance w ith  N R C a  regu lato ry 
requ irem en t!. I f  the in fo rm ation  
p rov id ed  in an app lica tion  la 
sa tis fac to ry , a license Is issued. A fte r 
issuance. N RC  conducts period ic 
inspections o f  irra d ia to r  fac ilities . In 
1978 and 1979, N RC  co lle c ted  exposure 
data from  a l l lic en sees . The average 
annua l m easu rab le  dose  fo r  persona 
engaged in irra d ia tion  opera tion s was 
160 m illlrem s . (Tbe m axim um  
perm iss ib le  ion iz ing  rad ia tio n  dose fo r 
w o rk e r*  is 5.000 m illlrem s  per year.)

66. O ne comment sta ted  thst OSHA 's 
ion iz ing  rad ia tio n  s tan d a rd  (29 CFR 
1910.96) w ou ld  ap p ly  to w o rke r 
exposu res from  m ach ine-p roduced

radiation*. but questioned the 
organization's ability to ensure workir 
safety.

In respons* to this comment. OSHrt 
confirmed that its currant Ionizing 
radiation standard (29 CFR 1910.96) 
would apply to worker exposures to 
radiation from machine-produced 
sources. As In the past. OSHA will 
concentrate It* Inspection*] resource* 
on high priority problems, and will 
consider additional action should 
Information develop indicating i  need 
for concern.

86. Many comments were concerned 
about tha safety 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 radioactive materials 
Is an activity which is highly regulated 
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 on transporting 
vehicle*.

Tha overall safety of transporting 
radioactive materiilr ./as evaluated in 
the NRC report entitled "Final 
Environmental Statement on tha 
Transportation of Radioactive Material 
by Air and Other Mode*’’ (NURZG- 
0170 ) (Ref. 73). The report conduded 
that the total risk from ill transportation 
of tuch materials was acceptably low. 
NRC ha* conduded. after review of the 
sub}*ct, that th* regulation* are 
adequate to protect the public against 
unreasonable risk* from the transport o l 
radJoactiv* materials (46 FR 21619; April 
1 3 ,1 9 6 1 ) . NRC believes such shipments 
can b* mad* safely because licensees 
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 of a transportation 
accident, even when transporting 
powders, liquid*, orgeiea. Th* 
transportation of sealed sources would 
make a release even more unlikely.

70 . One comment stated that DOT. 
NRC  and tha States ara ineffective in 
their regulation of transportation of 
radioactive materials.
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D O T  disagreed and ita tad  In a lattar 
lo  FDA  that tha approach bain* uaad by 
N R C  DOT , and tha S t i ta *  haa baan 
effec tive In anauring sa fa tv .

71. Dna comment ita tad  that tha 
absence at affective regu lations tor 
transporting rad ioac tive  m a te ria ls  baa 
p rom pted ove r 200 lo c a l communities to 
im post bans o r restric tions on n uc lea r 
cargo transpo rta tion  in de fla sd e  o f 
F ede ra l preemption.

D O T  advised FDA  that this (* a 
m is leading s ta tem en t D O T  haa no 
ev idence that the tran spo rta tion  o f  
rad ioac tive m ate riaU  haa caused  any 
sa fe ty  prob lem . D O T  po in ted  ou t that 
there m ay be a m yriad  o f  rea son s 
behind these loca l restric tions, m any o f 
which m ay be unre lated  to sa fe ty . 
F in a lly , the existence o f  lo c a l 
restric tions against the transpo rt o f  
rad ioac tive m ateria l p rov id es no 
evidence that there ia o r has been a 
sa fe ty  p rob lem  associated  w ith auch 
tran spo rta tion .

72. O ne comment stated that tha 
h is to ry  o f  monitoring tran spo rta tion  o f  
rad ioac tive  m ate ria ls le a v e s  much to be 
d esired . The comment d ie d  indden ta  
rep o rted  over the past 2 y e a rs  w here (1) 
sources w ere sim p ly " lo s t"  o r  w ere 
found  by child ren in pub lic , un restric ted  
t r e a t ;  (2 ) sources were a c d d en ta lly  
m ixed  w ith  scrap meta l; o r  (3 ) o ffs ite  
contam ina tion  from  rad ia tion  byp roduct 
fac ilitie s  resu lted  in w idesp read  
contam ination . T he comment fu rth e r 
questioned what w ou ld  happen when 
m illion s o f  curies a re  added to the 
com m e rd a l sector, i f  the F ed e ra l 
governm ent cannot keep track  o f  the 
app rox im a te ly  17,000 sou rces in the 
Un ited  S la te s .

D O T  adv ised  FDA  that the re ferences 
m ade by the comment to lo s t sources 
a re  m isleading. The Inc idents re fe rred  to 
d id  not invo lve  sources as la rge  aa those 
to be used in a food  Irra d ia to r . S ou rces 
that have been lost in tran sit in the 
Un ited  S ta tes hav* been those m' ve ry  
low  ac tiv ity  o r empty packages that 
pose re la t iv e ly  sm a ll risks . H igh ac tiv ity  
sou rces such as those used fo r  fo od  
irra d ia tion  are transported  In U rge , 
h eavy packages which ara n o t lik e ly  to 
be eas ily  lo s t. A dd ition a lly , D O T s  
regu lations require thst the sh ipper o f 
such packages notify  ihe consignee 
when ■ shipment is m ade so  that tha 
consignee expects it and can take 
prom pt action I f it is not d e liv e red  on 
time. The comment about rad ioac tive  
m ate ria l being m ixed w ith scrap m eta l 
•efers to i n  incident in which a
id ioa c tive  source was Inco rpo ra ted
to stee l made from  scrap  metaL This
rid en t in vo lved  L*’ :rn a t io n a l licensing
.th o r it ie s  and had i.o lh ing  to do w ith 

domestic transport

The ig sn cy  has de te rm in ed  that the 
ax is ting con tro ls o v e r  the transporta tion  
o f  rad ioac tive  m a te r ia l!  a ra  adaqoats to 
ensu re sa fe ty even w h an  the number o f 
rad ia tion  sources In c re a se s , as might be 
expected  a s a re su lt o f  thia ru le .

73. M any comm an te exp ressed  
concern  that an In c re a sed  use o f 
rad ioac tiv e  m a te ria l! w i l l le ad  to a 
co rrespond ing  In c rease  In p rob lem s 
regard ing p rope r d is p o s a l o f  rad ioac tive 
w astes and possib le  env ironm en ta l 
contam ina tion .

U n d e r N R C t  reg u la tion s , s ta le d  
sou rces used In an l r r a  d ie  to r m ay be 
d isposed  o f by t ra n s fe r  to an  authorized 
rec ip ien t as specified  in  10  CFR 
202301(a). A n au tho rized  rec ip ien t cou ld  
be lha orig ina l su pp lie r o f  lha sea led  
sou rces, another licen see  w hich is 
au tho rized  to poasesa the sea led  
sou rces , o r a fac ility  lic en sed  to receive 
and  d ispose o f  ra d io a c tiv e  w astes.

In  practice, e cob e lt -6 0  sea led  aourca 
la u su a lly  retu rned  to the o rig in a l 
su p p lie r  at lh a  and o f  its u se fu l Ufa. 
D isp o sa l o f the sea led  sou rces cou ld  be 
accom p lished  by t ra n s fe r  to  one o f  tha 
ex isting fac ilities a u th o riz e d  to d ispose 
o f  rad ioac tiv e  waste m a te r ia ls . In  the 
U n ited  States, these fa c i li t ie s  era 
lo ca ted  in the States o f  S on th  Car :H n i, 
N evad a  and W ash in g ton . W ith  respect 
to the cesium -137 c ap su le s  -which the 
Departm en t o f  Energy (D O E ) has 
a v a i la b le  fo r use In i r ra d ia to rs , DO E  w ill 
le a s e  the capsu les to llc e^ ^ ee t and ths 
cap su le s w ill be re tu rn ed  to  D O E  a t the 
end o f  the ir use fu l l ife .

T ha agency be lieves th a t these 
m easu re* era adequate to sa feguard  
aga in st possib le en v ironm en ta l 
con tam ina tion .

74. M any  comments w e re  concerned 
thet fo o d  Irrad ia tion  m ight cense tha 
fo rm a tio n  o f  mutant p a thogens . O n* 
com m ent stated  that an  en v ironm en ta l 
Im pact statem ent must be f i le d  fo r  thia 
re a son  b y  the agency b e fo re  fu rth e r 
ac tion  Is taken.

T he  agency cons id ered  the po ten tia l 
en v ironm enta l impact o f  perm itting  food  
Irra d ia t io n  and c o n d u d ed  th e t an 
env ironm en ta l impact s ta tem en t w as 
not requ ired , and subm itted  this finding 
o f  n o  sign ificant Impact an d  
en v ironm en ta l assessm ent to  tha docket 
fo r  p ub lic  rev iew , as n o ted  In  the 
p rop o sa l. No new in fo rm a t io n  o r 
com m ents have been re c e iv ed  that 
w ou ld  a lte r  the agency's p rev iou s 
dete rm ination . A  resp on se  to  th* 
comm ent th st m utant pa thogens m ay 
resu lt during food  i r ra d ia t io n  has been 
p rov id ed  e a r lie r ia  this d ocum ent.

75. V a riou s  comments on  tha 
econom ic impact c f tins p ro c e ss  stated 
that th is p rocess w : '1  p ro v id e  
consum ers w ith a g v a r ie ty  and

quantity o f foods than that now  
ava ilab le  because o f  quarantine 
restric tions or lim ited sha lf Ufa. O ther 
comment* atated that the p ro c * is  la 
txp ena lva  and thus w ou ld  Increase tha 
price o f  f o o d  Comments from  Industry 
stated that tha coats In vo lved  in 
comm issioning a fac ility  w ou ld  require a 
b road e r range o f  uses to m ake tha 
opera tion  fin an c ia lly  v iab le .

The agency be lieves that tbe 
m arketp lace w ill determ ine whether 
Irrad ia tion  o f  food  la econom ica lly  
feasib le . N o  In form ation  w as p rov ided  
to suggest that Issuance o f  this fina l m l*  
w ou ld  pose an unacceptab le econom ic 
burden on  society.
HL Ob jections

Any person  who w ill be sd ve rse ly  
affected by this regu lation m ay at any 
time on  o r before M ay 19 ,1966  subm it to 
the D ockets Management B ranch  
(address above) w ritten  ob jec tions 
thereto and  may m ake a  w ritten  request 
fo r ■ pub lic hearing on  tha atated 
ob jections . Each ob jection  sh a ll be 
sepa ra te ly  numbered and each 
numbered ob jection  sh a ll spec ify w ith  
particu la rity  tha p rov is ion  at tha 
regulation to which ob jec tion  1s m ade. 
Each numbered ob jection  on which a 
hearing U  requested sh a ll sp ec ifica lly  to  
state; fa ilu re  to request a bearing fo r  any 
pa rticu la r ob jection sh e ll constitute a 
w aiver o f  the right to a hearing on  that 
ob jection . Each numbered ob jec tion  fo r  
which a hearing ia requested shat] 
Include a detailed  descrip tion  snd  
ana lys is o f  tha tp e d fic  fac tu a l 
in form ation  Intended to be p resented in 
support o f  tha ob jection in the event thet 
a hearing Is h e ld  fa ilu re  to include such 
a descrip tion  and ana lys is fa r  any 
pa rticu la r ob jection  sha ll constitute a 
w a ive r o f  th* right to a hearing on  the 
ob jection . Th ree copies o f  a l l documents 
sha ll bs subm itted and sh a ll be 
Identified  w ith the docket number found 
in b rackets In the heeding o f  this 
regulation . Received ob jections m ay be 
seen in ths o ffice  sbova betw een 9 tun . 
and 4 p .m . M onday through F riday .
IV . Rafsrancas

Tha fo llow ing  sources re fe rred  to in 
this document are listed b e low . 
Documents w ith an aste risk  (* )  have 
been p laced ou  d isp lay In tha D ockets 
Management B ranch (add ress above), 
and may bs seen between 9 ton . and 4 
p -m , M onday through F rid ay . A l l th# 
references not on d isp lay are av a ilab le  
as pub lished artic les, reports , snd 
books.
1. ‘Brmsttt AR, st sL, Htcomntndstiot j 

for Evaluating the Sa/sty of Irradiated
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8. Basjon. RA. "Adviincei :n Radiation 

Che— istry of Food and Food Componen's—  
An C ’-erview." ;n "Recent Advances ;n Food 
Irraa-etlon." P-S. Elias snd A.). Cohen, eda. 
Eltev.er Biomedical Press. Amsterdam, pp. 7- 
25. It oJ.
9.: chuberL |. "Irradiation of Food and 

Fooc fonstituenti: Chemical and Hygienic 
Consequences." in 'Improvement of Food 
Quality by Irradiation." Proceedngi of a 
pincL Vienna. June 19-22. 1973. International 
Atomic Energy Agency. Vienna. 1974. pp. 1-
38.
10. Committee on Food Addiliv, * Survey 

Data. "1992 Poundage Update of Fo<.,1 
Chemical*." Food and Nutrition Board. 
Commissioner on Life Sciences. Na lonal 
Reaearch Council National Acader y Pres*. 
Washington. D C  1964.
11. 'Priyadarsbinl E, and P.C. TuJpule.

Aflatoxin Production oo Irradiated Fooda."
Food and Cosmetics Toxicoiogy. 142S3-2S5. 
1978
12. Priyadarshim. E_ and P.C. TulpuJe, 

'Effect ot Craded Doses o f Ctmnut Radiation 
on Aflatoxin Production by Aspergillus 
parasiticus in Wheat." Food and Cosmetics 
Toxicology. 17 505-307. 1979.
13. 'Board of tha International 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 83/9. and 
referencei contained therein.
14. "Duval-Iflah. P.. et al., "R-plaimiii 

Transfer from Serratia liquefacicns to 
Esc>ienchiu coli In Vitro and In Vivo in the 
Digestive Tract of Cnotobmlic Mice 
Aaaociated with Human Fecal Flora." 
Infection and Immunity. 961-990. June 1980. 
and references contained therein.
15. ‘ Bradley. M .V , L L  H a ll snd S.). 

Trebilcock. " lo w  pH o f Irradiated Sucrose in 
induction o f Chromosome Aberrations," 
Xoture. 217:1182-1183. 1968.
16. 'Hotaten, R.D.. M. Sugii. and F.C 

Steward. "Direct and Indirect EfTec:i of

31. No. 75 / Friday, April 11 10M /

Radiation tin Plant Calli: Thau Relation to 
Growth and Growth Induction." Nature.
2C8 850-836 1905.
17. 'Atyor. A.S.. and S. Rao. "Studiai on 

Mutagenicity of Irradlalad Sugar Solutions in 
Salmonella tvphtmurtum.'Mutation Research. 48:17-2*. 197T.
18. Adams S_ "Recant Advance* in 

Radiation Chamiatry of Carbohydrate*.' in 
"Recant Advances in Food Irradiation. " P.S. 
Elina and A |. Cohan, ada.. Elsevier 
Biomedical Presa. Amsterdam. pp. 149-170. 
1983. snd references contained thereto.
19. 'DiehL J-F- et aL "RadJolyaia of 

Carbohydrates and of Carbohydrate- 
containing Foodstuffs." Journal of 
Agricultural and Food Chemistry. 24:15-20, 
1978.
2a 'Elias. P.S, ‘Toxicology Studies in Rils 

Fed a Diet Containing 15* Irradiated Kcr.t 
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.
22. *WARF Institute. Inc. “Chronic 

Toxicity Studies on Irradiated Strawberries: 
Dog Studies." Vol. L Contract Report AEC 
Contract No. AT(ll-lH172i 197a
23. 'Renner. H.W, "tn Vivo Mutagenicity 

Testing of Irradiated Chicken. Flah and 
Dales." Finsl Contract Report 73/1, W H O  
Irradiated Dates Monograph. I960.
24. 'Renner. H.W, "In Vivo Mutagenicity 

Tearing of Irradiated Chicken. Fish and 
Dates. Extended to Include Beans. Mangoes 
and Cocoa Be ana." Supplement to Final 
Contract Report 78/1. W H O  Irradiated 
Mango Monograph. 196a
25. 'Rosa. 5.T, M.V. Bradley, and J A  Oka. 

"Cytological EfTecti of Juice or Puree from 
Irradiated Strawberries." Journal of Food 
Science. 35:S49-5Sa 197a
28. 'Tesh. J-M_ and EJ. Davidson. 

"Irradiated Wheat Study ot its Dominant 
lethal Action tn tha Rat" Technical Report 
LSR N a  76/IF12/158. 1978.
27. 'Anonymous. “An Evaiuatioo of tha 

Irradiation of Animal Feedstuff*." British 
Indui Jtal R*:t*arch Association. Surrey. 
United tCiogdom. October IS. 196a
28. 'Aravindakahan. M, at aL 

"Multigeneration Feeding Studies with an 
Irradiated WTtoi* Dial" international 
Symposium on Food Preaarvatior. by 
IrradLticn. 1AEA-SM-221-89. 1977.
29. 'Bierman. EL. et aL "Short-term 

Human Feeding Studies of Foods Sterilized 
by Cumma Irradiation and Stored at Room 
Temperature.' U.S. Army Technical Report 
No. 224. Project No. 6-80-11-02a 1956.
30. 'Levy. LM, et al "An Assessment of 

th* Poaaibie Toxic Effects to Human Beings 
of Short-term Consumption of Food Sterilized 
with Gamma Rtys." Technical Report Na 
2D3. Project No. 6-60-ll-02a 1957.
31. 'Plough. LC, et aL "An Evaluation in 

Human Beings of the Acceptability. 
Digeatability and Toxicity of Pork Sterilized 
by Gamma Radiation and Stored at Room 
Temperature." Technical Report No. 204. 
Project No. 6 -80-1 1-0 20. 1957.
32. 'Plough. I.C. ft aL "Human Feeding 

Sludiea with Irradiated Foods." Federation 
Proceedings. 19:1052-1054. 1960

Kulei and Regulation* 13397

33. 'RadomakL |.L. *1 al.. "Chronir I 
Toxicity Studies on Irradiated Beef Stew *r.d 

Evaporated Milk." Toxicology and Applied 
Pbaromacology. 7:115-121. 1983
34. 'Renner. H.W. end D. Reichell "Zur 

Frage dar Geaundhailllchan Unbedenkfirhker. 
Kohtn Kozentrationen von Freitn Rad.kalen 
nt Bestrahlln Labenamilleln." Zsntralhlctt *•.- Vttsrinarmedizin. Relh* E 20646-6*2 1973.
35. 'Hickman. |.R„ D.LA McLean, and F I 

Ley. "Rat Faeding Studies on Wheat Tre»iH 
with Camma Radiation. L Reproduction.' Fuad and Cosmetics Toxicohty. 2.15-21.
1964.
36. * Co-' let, B- et aL "Etude chez la sour.- 

concamar a toxicite. I'influenc* sur Is 
rcproduc: La mutsgemr.it* «! I* po'Jvo|f

(ervtogsne Uu nz irradic incorpor* dsns ia 
Nourn hire." Fmai Report IFtP-R-W. 1918
37. ‘Coquet. E. and G. RondoL "Oigr.ur.s 

Lrradiea: Etudes de Toxict; et de 
Reproduction chei It RaL " IFREB Report ai 
W H O  Irradiated Onion Monograph. 1980.
38 ‘Coquet. B, et al. "Legumes trradies: 

Essais de Toxidte et de Reproduction Chez 
Ret." Technical Report. Summary :n W H O  
Irradiated Legume* Monograph. 1980.
39. 'Mead. J.F, and W.H. Griffith. "E"* : v-f 

Ionizing Radiation on the Nutritive a .-..I 
Safety Characterishca of rooda." F.nal 
Contract Report. Armv Contract No. DA—;•*• 
ar-MD-379. 1959.
4a Office of Science and Technology 

Policy. "Chemical Carcinogens: A Review oi 
the Science and its Aaaociated Principles. 
February 1965." 50 FR 10372. see. p. 104',8 
references contained therein.
41. 'Tinsley. L|.. et ul_ "The C-ow'h. 

Bteeding. Longevity, and hist.ipa-holcg) J  
Rats Fed Irradiated and Control Feints." L" S 
Army Contract Report No. DA--t9-0U?-MD- 
£80.1961.
42. 'Matsuyama. A. "Assessment of Ihe 

IVknlesoraenes* of Certain Foods a I Wheat.
P,..’aloes and Onions and b] Other Foods." 
V\HO Working Papers FAD/IF/WP.C/76*
(iiij. 1378 1
43. 'Gabriel K.L. and R.S Edmonds. To 

Study the Effects of Radunxed Onions when 
Fed to Beagle Dogs." Food /rrcdiauur. 
I.n'nmation. (6) FAO/tAEA Suppl. p. 118.
1978
44. 'CabrleL K.L. and R.S. Edmonds. 'To 

Study the Effects of Radunzcd OrJon* when 
Fed to Albino Rats," Food Irradiation 
In'prmation. (6) FAO/1AEA Suppl. p. 118 
1978
45. 'Hilliard. W.C. W.T. Oliver, and C.R 

van Petten. "Long-term Effects of Feeding 
Inadiated Onion to Dogi." Food and Cosmetics Toxicology, 4:537. 1968
48 'Hilliard. W.C.. *To Provide Clinical. 

Hiemitological and Pathological 
Observation* During in 16-month Trial of 
Feeding Onion-incorporated DUIt, Whether 
Irradiated or Non-trradiated to Dogs for 
Determination of Any Imported Toxiaty." 
Food Irradiation Information. (3) FAO/LAEA. 
SuppL p. 24.1974.
47. 'van Pstian. CJ1, W.G. Hilliard. W.T. 

Oliver. "Effect of Feeding Irradiated Onion to 
Consecutive Generation! of the Rat." Food and Cosmetics Toxicology. 4:593-599.1968
48 'K/aybtlL H.F. and LA. Whilehatr. 

Toxicological Safely of Irradiated Foods."



1331» Fadarel Rafistaf / VoL 31. No. 75 /  Friday. April 18. i960 /  Rulei and Regulation*

A n n u a l Review e f Pftormocobgy. 7.147-300, 
\9*7.
aa ‘Ktuna. r .C. and ?.V. SvUuImm. 

“Summary ot  lha Technical keyset M  lha 
data ot N IK  Hydanbad and UARC Ic a b a y  
oa tha Biological Effect* of Freshly liTedialed 
W h a a l ’  Report Submitlad to lha Joist FAO/ 
LAEA /W 1I0 Expart Cocunlttea oa. tha 
Whoiesomant** ot IrTadisted Food. U 7\\
ja ‘Lonkin. RM , "Evaluation ot lha 

Mutagenicity ot t/radisUd Sterilised Chick to 
by tha Sex-linked Recessive Lethal T«»t la Droscohila mekmcgailsr." Final Report 
Contract O A M D  17-78-0-8047. January 1778
51. 'RaLitoo Purina Co, "Futai Report A  

Ch/ooic Toxidty. Oneogenidty. and 
Mulligan ration Reproductive Study Ualng 
O - t  Mica to Evaiuala Frozea Tharmally 
SianlUid. Cobait-63 L-radialed. and 10 M«V 
Electron Irradiated Chicken Meat" Report to 
U S  Department cf Agriculture. Agricultural 
Research Service. J-t* 1381
52. 'Levin*. AJ, and A-E Ivanov. 

•Tathomorphoiogy cf Lha Kidneys In Rats 
sf'.er Prolonged Ingestion of Inadiated 
roods," Bulletin o ( L'perimenial Biology and 
Medicine. 83.238-3' i n
33. 'Ivenov. A-E. s.-.d AJ. Levina. 

“Paihomorphologicai Changes In ths Teste* 
cf R*U Fed on Products Inidisled with 
Gumma Raya." BuL'eLn of Experimental Biology and Medicine. 91.232-234. 1981.
54. 'Cray. J E. "Chronic Progressive 

Nephrosis In th* Albino Rat" CRC Critical Renew* in Toxicology. September, pp. US- 
144.1977.
53. Anokarahanonta, T, et sL. 

“WholesomeaiM Study ol Irradiated Sailed 
and Dried Mackerel tn Rats," Summarized 
Technical Report IAEA Contract 1608/RB 
and 1809-Rl/Ra
58. ’BubL EC, and J.S. Butt*. Tha Crowth. 

Breeding tnd Longevity of Rats Fed 
Irradiated or Noninadisted Pork." Journal of 
Nutrition. 7031-216 1980
57. *de Knacht-van Echelen. A, it aL, 

“Quoaic (Two-year) Feeding Study in Rats 
with Radiation-Pasteurized Chicken." 
Technical Report N a  R3773. 1972.
58. 'Hickman. J-R, et *1, "Rat Feeding 

Studies on Wheat Treated with Canuna 
Radiation. 0. Crowth and Survival" Food and Coemetics Toxicology. 2:173,1984.
59. 'Theda. Y, et ai, "Study on lha Safety 

of Camma-lrrsdlatad Wheat Chronic toxidty 
Test In lha Rat (Report N a  J)" and "Long 
Term Toxldty Study of Irradiated Wheat tn 
the Rat* Table* only.
SO ‘Mosre. J. *t ai, "Etude da la Toxidta 

sigue et Chrtmiqua dee Oeufa Congeia*. eo 
bidon*. lrra dies a OJ Megared." Ami* Cenera/e du Froid. 83-835,1972.

61. *WARF institute. Inc, “Chropic 
Toxidty Studies oa Irradisted Strawbeirie*. 
Rat Study." VoL 2. Contract Report ARC 
Contract No. AT-U1-1M722.1970
62. 'Richardson. LR, S.J. Ritchey. RJL 

Rigdoa "A Long-term Feeding Study of 
Irradiated Fooda Using RaU as Experimenul 
Animals." Federation Proceedings. 19:1023- 
1027.1980
63. 'Moutschan-Dihmen. M, J. Mootschen. 

snd L. Ehrenbcrg. "Pre-implanlation Death of 
Mouse Eggs Caused by Irradisted Food." 
International Journal o f Radiation Biology. 
18:201-216.1970

64. 'VIJayalaxmL "Genetic Effects ot 
Feeding Irradiated W heel to Mia*.* f  tnodian 
Journalo f Genetic Cytolology. 18-231-236 
1976

U . ’ V lJeysUxmL end K.V. Rea. "Dominant 
Lethal Mutations (a RaU  Fed on Irradiated 
W heat" International Journal o f Radiation 
Biology. 2 0 93 -9 6  1976

6 6  'ChatthtA. F-S, et aL, "Dominant Lethal 
MuUtiooa la Mala Mice Fed Camma- 
irradJeled D ie t ’  Food and Cosmetics 
Toxicology, 1 3 :4 3 3 -0 6  1976

87. 'Chaohaa P S ,  et aL  "Stadia* oa 
Denman t Lethal MuUtions la Third 
Cenerrlion RaU  Reared oa in  Irradiated 
D iet" International Journal o f Radiation 
Biology. 26213 -223 .1976

66 'Leonard. A - M. W ill cox. and W . 
SchiotacatU, "MuUgsnidty T u U  with 
IrradiaUd Food In the Mouse.'
SlraA/tn th trapie. 133.349-331,1977.

60  Consumer Research Department 
"“Women's Attitudes Toward New Food 
Technologies," A  Cood Housekeeping 
Institute R eport February 1965.

70  '"Secretariat o f tha Joint FAQ/WHO 
Food SUndards Programme. "Codex General 
Standard for Irradisted Foods and 
Recommended International Coda of Practlca 
for th* Operation o f Radiation Facilities for 
Ihe Treatment o f rood s ." Codex Alimentarius 
Commission. FAO /W HO . CAC /Vol XV. Ed.
1. Roma. 1984.

7L 'Vance. R J— OSI LA Latter to SA .
Miller, Director. Center for Food Safety and 
Applitd Nutrition. October 31 .1986

72. 'Cunningham. RJE, NRC le tte r to SA . 
Miller. Center fo r Food Safety and Applied 
Nutrition. March I X 1535.

71  'Santman. L D , DOT Uttar to SA .
Miller, Center fo r Food Safety and Applied 
Nutrition. October 2 0  1966

76  'U .S. Nuclear Regulatory Commission. 
Office o f Nuclear Regulatory Research.
“Guide for the Preparation at Application* 
for licenses toe tha Uae o f Panoramic Dry 
Source-Storage Irradiators, Self-conulatd 
Wat Sourc*-Starag* Irradiators, and 
Panoramic Wat Source-Storage Irradiator*," 
Division lO  Taak FC 405 -6  January 1985.

71  *UA. Nuclear Regulatory Commission. 
Office of SUndards Development T -aa i 
Environmental Sutam est an the 
TranaporUtion o f Radioactive Material by 
Air end Other Modes" iN“JREG-<J170L 1977, 
Docket N a  PR 7 L  73 (40 FR 2378*1
V . Agency A c tion

FDA  ha* e v a lu a te d  ove r 5.000 
comments aa w e ll a *  in form ation  
a lre ad y  In FDA 'a fi le *  and conc lude* 
that the p rop o sed  uae o f ionizing 
rad ia tion  la *a fa  an d  that tha regu lation* 
shou ld  b« am ended  a* M t fo rth  be low .

Tha agency assessed  tha Impact o f the 
p roposed  ru le  on  cu rren t and future u ie s  
o f Irra d ia tion  techno logy  (Feb ruary 1 6  
1964: 46 FR  5714}. T h is  a i ie n m e n t  
dem onstrated  that the proposed ru le  
was not a m a jo r  ru le  aa defined by 
Executive O rd e r  12231.

Furthar. it w a* determ ined that tha 
ru le w ou ld  n o t h ave  a significant Impact 
on a su b stan tia l num ber o f sm a ll entities

under the Regu la to ry F le x ib ility  A c t  in  
o rder to accu ra te ly  reflect change* h 
this fina l ru le  made in response to 
comment*, FDA  has p repared a rev ised  
threshold assessment o f the econom ic 
effects o f  this ru le . The find ings o f this 
assessment do s o l a lta r tha agency's 
previous ssse ssm en t T here fo re , the 
agency h e reby finds thet this is not a 
m a jo r ru le as defined by that O rd e r and 
c triifie * in accordance w ith section 
60S(b) o f the Regu la to ry F le x ib ility  Act 
that th* ru le  w ill not hava a sign ificant 
econom ic Impact on a substantia l 
number o f  sm a ll entities.

Ths sgcncy has p rev iou s ly  considered 
the environm enta l effects o f  thia ru le i s  
announced tn the p roposed ru le  
(February 1 6  1 3 86  49 FR 5714). N o new 
inform ation o r comments hava  been 
received that w ou ld  affect the agency's 
previous determ ination that there is no 
significant Impact on the human 
environment and that an en v ironm enta l 
impact statement Li not required .

Section 179.25(e) o f thia fin a l ru le 
contain* a co llec tion  o f in fo rm ation  
requ irem en t FDA  subm itted a copy o f 
tha p roposed  ru lt  contain ing the same 
requirement to the O ffice o f  
M anagement and Budget (O M B ). Th ia 
co llection  o f  in fo rm ation  requirem ent 
was app roved  fo r use through M arch  31. 
1987 (O M B C on tro l No. 0910-0186 ).
List o f  Sub jec ts in a  CFR P a rt 179

Food add itives. Food packaging. 
Irrad iation  o f  foods.

There fore , under tha Fede ra l Food . 
Drug, and Cosmetic A c t  P a rt 179 ia 
amended as fo llow s :
PART 1 7 *—m R A D U T JO K  IN THE 
PRODUCTION , PRO CESS IN G , AND 
HANDLING O f  FOOD

L  Tha au tho rity citation fo r  21 CFR 
Part 17V la rev ised  to read as set forth 
be low  and lha authority d taU ona under 
21 CFR 179.21 and 179.45 ara rem ovad .

Authority: Sec*. 201 (i). 409. 72 S U t 1784- 
1788 u  amended (21 U.S.C. 321(l), 348): 21 
CFR 5.10s |  (  171-23 and 179.28 also sre issued 
under sea . 402. 40X 703. 706 52 SUL 1046- 
1041 s i amended. 1057, 87 StaL 477 as 
amended (21 U.S.C. 342, 34X 373, 374b a  CFR 
5.10 S.1L
|  171.23 (Ratnovad]

2. By rem oving 1 179.22 Gamma 
rad iation f o r  the treatment o f  food .
f 17124 [Ramovodl

3. By rem oving 1 179.24 Low-dose 
electron beam  rad iation fo r  the 
treatment o f  fo o d

4. By id d ing  new 1 179.25. to read  as 
follows:
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|  17*25 General provision* tor food  irrKlUOon.
For the purposes o f  { 17?.2b. cu rren t 

good manufacturing p ra .d e *  is d e fined  
to include ths fo llow ing  re s tric tion s :

(u ) A ny firm  thst treat* fo o d s  w ith 
ionising rad ia tion  sha ll com p ly  w ith tha 
requirem ents o f Part 110 o f  this chap te r 
and other app licab le regu lations.

(b) Food t re i le d  w ith idnixing 
rad ia tion  sh a ll receive the m in im um  
rad ia tion  dose reasonab ly  req u ired  to 
accomplish its intended techn ica l efTect 
and not m ore than the m axim um  dose 
specified by the app licab le regu la tion  
fo r that use.

(c) Packaging m ateria ls sub jec ted  to 
irrad iation  incidental to the rad ia tio n  
treatment and processing o f  
p repackaged foods sh a ll com p ly  w ith
i  179.45.

(d) R ad ia tion  treatment o f  fo od  sh a ll 
con form  to a scheduled p rocess. A 
scheduled process fo r food  irra d ia t io n  is 
a w ritten p rocedure that ensu res that 
the rad ia tion  dose range se lec ted  b y  the 
food irrad ia tion  p rocessor ia adequate 
under comm ercia l p rocessing cond ition s 
(including atm osphere and tem pe ra tu re ) 
fo r the rad ia tion  to ach ieve its in tended 
effect on a specific p roduct and  in a 
specific fac ility . A food  irra d ia tion  
p rocessor sh a ll opera te w ith a 
scheduled p rocess estab lished  b y  
qua lified persons having expe rt 
know ledge in rad ia tion  p rocessing  
requirements o f food and sp ec ific  fo r  
that food  and fo r  that Irra d ia tion  
processor's treatment fac ility .

fe ) A  food irrad ia tion  p ro ce sso r sh a ll 
maintain records a t specified  in this 
section fo r t  period o f time that exceeds 
the sh e lf life o f  the Irrad ia ted  fo od  
product by 1 year, up to a m axim um  o f  3 
years, w hichever period ia sh o rte r , and  
sha ll make these records a v a i la b le  fo r  
inspection and copy by au tho rized  
employees o f the Food and D rug 
Adm inistration . Such records s h a ll 
include the food  trea tm en t lo t 
identification , schedu led p rocess , 
evidence o f com p liance w ith the 
scheduled process, ionizing energy 
source, source ca lib ra tion , d os im e try , 
dose d istribu tion In the p roduct, and  the 
d rte  o f irrad ia tion .
iCotlecl: on of information requirements 
approve J by Ihe Office of Management snd 
Budget under conirol number 0910-0188)

S. By adding nsw  |  179.2ft, to read  as 
fo llow s :
i  17*2* Ionizing radiation (or tTvs 
treatment of food.

Ionizing rad iation fo r treatm ent o f  
foods may bs sa fe ly  used under the 
fo llow ing  conditions:

(a ) Energy sources. Ionizing rad ia tion  
ia lim ited to:

(1 ) Camma rays from  sea led units o f  
lha rad ionuclides coba lt-60 o r  cesium - 
137.

(2 ) E lectrons generated from  machine 
sources at energies not to exceed 10 
m illion  electron vo lts.

(3 ) X -rty s  generated from  machine 
sources at energies not to exceed 5 
m illion  e lectron volts.

(b ) Limitations.
Uaa Lmrtaaana

For ocm ra at Trcfw4a gpnalI U h fT tik  00aa 0 J  kOy
n  port r w r t—ig or t w v  norv PO bad); U o a rw a
ft— f-prpcaaaad a m o4 port do—  nor to f c o a d  1
t t r e u m kOf {100 in A

Far p ro»* — n * o o  rY**- Mot to a c M d  1 U>y
ton ar frwn b am . (100 k r a i

Far frartomman f r  ifT rocod Da.
9—  n  be* .

Far meto M  J a r  ’acton oT fry Hot to d 10 hOy (1
cr frfrry frbad •nryrrw pracar* U w ft.
ton* ftnaudng m m aatzsd  «r*
rym—t

Far fra rd tc to a  ai to Mot 10 a a d : x>i g
btos-nq fry or O fy j- U x j ara- U M
maoe —vmM* h jm a x o c
a J rw y  hart*. M b .  tocaa .
Um . —tjm tM  t u a o n r g t
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frtonda and manor m tx ra a  a l
fry  b a d  f tg r td a m  crSrm tf
\mmi m aucft fran d t

(c ) Labeling. (1) The lab e l and  labe ling  
o f  re ta il packages o f foods irrad ia ted  In 
con fo rm ance with paragraph (b ) o f  thia 
section shall bear & * fo llow ing  logo

a long  w ith o lth s r th* ila tsm sn t "T rea ted  
w ith  radiation'* o r th* ita tsm ent 
"T rea ted  by Irrad ia tion " in add ition  to 

. in fo rm a tion  required by o lh t r  
regu la tion s . Ths logo sha ll be p laced  
p rom inen tly  and conspicuously in 
c o n jrn c t lo n  w ith the required si* lam ent.

(2 ) F o r Irrad ia ted  foods not in package 
fo rm , lha  required logo and phrase 
T r e a t e d  w ith rad ia tion " o r T re a te d  by 
irra d ia t io n " sha ll be d isp layed  to th* 
pu rch ase r w ith either (i) the labe ling  o f 
the bu lk  con ta iner p la in ly  in view  o r (ii) 
a coun ter sijm . c a rd  o r other 
app rop ria te  device bearing the 
in fo rm a tion  that the product has been 
trea ted  w ith  rad ia tion . A j  an 
a lte rn a tiv a , each Item o f  food may be . 
in d iv id u a lly  labe led . In either case, the 
in fo rm a tion  must be p rom inently and 
consp icuous ly  d isp layed  to purchasers. 
The labe ling  requirement applies on ly  to 
a fo od  that has been irrad iated , not to a 
fo od  that m ere ly  contains sn  irrad ia ted  
ing red ien t but that has not itse lf been 
irrad ia ted .

(3 ) F o r a food , any portion o f  which is 
irra d ia ted  In con form ance w ith 
pa rag raph  (b ) o f  this section, the lab e l 
and  labe ling  and Invoice* or b ills  o f 
lad ing  sh a ll b ea r e ither the statement 
T r e a t e d  w ith  rad ia tion— d o  not 
irra d ia te  aga in " o r the statement 
T r e a t e d  b y  irrad ia tion— do not 
Irra d ia te  aga in " when shipped to a food  
m anu fac tu re r o r p rocessor fo r fu rther 
p rocessing , labeling , o r packing.

(4 ) T he word ing requirements o f 
p a rag raphs (c )(1 ) and (2) o f this section 
perta in ing  to the lab e l and labe ling  o f 
re ta i l packaged o f  food  shall expire 
A p r il 18. 1968, unless extended by the 
F ood  and Drug Adm in istra tion  by 
p ub lic a tion  fo r  notice and comment in 
the Fede ra l Register.
Frank K. Young,
Commissioner o f Food and Drugs.
DstecL March 29,1988.

Otis K. Bowaa.
Secretary o f Health and Human Services.
(FR Doc. 86-8684 Filed 4-15-86; 11.05 im| 
sujbpo coca 4iw^)i-a
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ME MO R A N D U M

TO: Represe n t a t i v e  R andy Phillips

ATTN: Janet Seitz

FROM: Patricia Brawley

Legislative Analyst

RE: Food Irradiation by M a c h i n e - G e n e r a t e d  Electron Beams

Research Request 88.251

You req u e s t e d information about the m a c h i n e - g e n e r a t e d  source of radiation 

r e c e nt l y  r ec o m mended by the Univ e r s i t y  of A l a s ka ' s  Institute of Northern 

Engine er i n g  Food Irradiation Project. You spe c i f i c al l y  wi s h e d  to know 

about the process o f  food irradiation by electron beams, and the type of 

fuel used in this process.

High energy electron beam machines are capa bl e  of producing, as sources of 

radiation, a ccelerated electrons (high en e r gy  electron beams) and X-rays. 

Like X - r a y  m a c hines in hospitals and dental offices, they are powered by 

electricity. They contain no radioa c ti v e  isotopes or materials, so the 

m a c hines are harmless when the e l e c t r i c i t y  is disconnected. Potential 

environmental and health risks involved in transportation, storage, and 

handling of radioa c t iv e  isotopes (cesium 137 and cobalt 60) are thus 

eliminated. Problems involving f a cility maintenance, as well as possible 

damage from earthquakes, tsunamis, or o ther d i sasters are also eliminated. 

During use, as with X - r a y  machines, operators mus t  be biol o g i c a l l y shielded 

from the beams produced.

U n l i k e  radioa c t i v e  isotope sources, w hich const a n tl y  emit g amma rays, 

m a c h i n e - g e n e r a t e d  sources w o r k  by a pri n ci p l e  of kinetic energy: when

objects are not in motion, energy is potential; when in motion, energy is 

kinetic. Acc o r d in g  to Dr. John Zarling, D i r e c t o r  of the Institute of 

Northern Engineering and principal i n ve s t i g a t o r of the food irradiation 
project,
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High en e r g y  electrons are produced w he n  ele c tr o n s  emitted from a 

f i l ament or cathode are ac c e l er a t e d  by an e l e ct r i c  field in a

v a c u u m  tube. This beam o f  el e c t r o ns  then passes through an

a lternating magnetic field w h er e  it is 'scanned' so it can emerge 

thro u g h  a thin m e ta l l i c  w in d o w  in a f a n - s h a p ed  c o n figuration.

X-rays are created when high energy e l ectrons hit a metal plate and are 

a c c e l e r a t e d to a very high velocity. Electron beams do not p e n et r a t e  as 

d e e p l y  as do X-rays, but they are more cost e f f e c t i v e  to use. High energy 

elect r o n  beams, like X-rays, can be d i r ected or  aimed, and thus are both 

more c o n t r o l l a b l e  and more efficient ; han g a m ma  rays, w h i c h  are emitted

c o n s t a n t l y  and in all directions.

Hitt i n g  lead causes electrons to slow s u f f i c i e n t l y  for kinetic en e r g y  to be 

l o s t .  T h u s ,  a c c o r d i n g  to Dr. Z a r l i n g ,  h i g h  e n e r g y  e l e ctron beam 

i r r a d i a t i o n  f a cilities would require m a z e - l i k e  c o n s t r u c t i o n  wit h thick

w alls of c o n c r e t e  and lead to contain and slow the beams until they return 

to a harmless state.

All s o u r c e s  r e c o m m e n d e d  f o r  food irradi a t i on  (accelerated electrons, 

X-rays, and gamma rays) produce similar results in foods. Ostensibly, the 

electron beam m a c h i n e  as a process is far less r is k y  than o t h e r  potential 

processes. Qu estions about the safety of the p r o d u c t --a separ a t e  but 

e q u a l l y  important issue--remain unchanged.

I hope this information is useful to you. If y o u  have f u r th e r  questions, 
please c a l l .

Quoted by Dr. Zarling from Morrison and Roberts, "Food Irradiation: 

N e w  P e r s p e c t i v e s  o n  a C o n t r o v e r s i a l  T e c h n ol o g y , "  U.S. D e p a r t m e nt  of 

Agriculture, D e c ember 1985.
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D e a r  R e p r e s e n t a t i v e  S u nd :

I  h a v e  come a c r o s s  a c o p y  o f  a memorandum d i r e c t e d  t o  y o u r  a t t e n t i o n  
f o r  t h e  a t t e n t i o n  o f  P e g g y  S e p u l v e d a  f r o m  P a t r i c i a  B r a w l e y ,  L e g i s l a t i v e  
A n a l y s t  r e  t h e  Food  & D r u g  A d m i n i s t r a t i o n — O b j e c t i v i t y  a n d  R e l i a b i l i t y  
R e l a t i n g  t o  F ood  I r r a d i a t i o n ,  y o u r  R e s e a r c h  R e q u e s t  8 8 . 2 0 2 .

I n  r e a d i n g  t h e  r e s p o n s e  I  h a v e  t h e  v e r y  d e f i n i t e  f e e l i n g  t h a t  t h e  
a n a l y s t  s e n s e d  a f e e l i n g  o f  o p p o s i t i o n  t o  f o o d  i r r a d i a t i o n  f o r  t h e  
a n a l y s i s  seems q u i t e  s l a n t e d .

I  w o u l d ,  h o w e v e r ,  p o i n t  o u t  t o  y o u  t h e  e r r o n e o u s  c o n c l u s i o n  r e a c h e d  i n  
t h e  l a s t  p a r a g r a p h  w h e r e i n  t h e  FDA i s  a c c u s e d  as  b e i n g  an i n t e r m e d i a r y  f o r
t h e  D e p a r t m e n t  o f  E n e r g y  i n  a c o o r d i n a t e d  e f f o r t  t o  s h i f t  t h e
r e s p o n s i b i l i t y  f o r  b y p r o d u c t s  o f  n u c l e a r  w e apon  p r o d u c t i o n  e l s e w h e r e .  Hay 
I  s t r o n g l y  p o i n t  o u t  t o  y o u  t h a t  t h i s  s p e c i f i c a l l y  r e f e r s  t o  R a d i o a c t i v e  
C e s iu m  137 w h i c h  h a s  b e e n  e n c a p s u l a t e d  a n d  s t o r e d  a t  H a n f o r d  f o r  many 
y e a r s  w i t h o u t  i n c i d e n t .  C o n t r a r y  t o  t h e  o p p o n e n t s  o f  f o o d  i r r a d i a t i o n  
R a d i o a c t i v e  C e s iu m  137 i s  t h e  m o s t  i d e a l  i s o t o p e  f o r  u s e  i n  i r r a d i a t i o n  o f  
f o o d  n o  m a t t e r  w h a t  i t s  o r i g i n  may l / a v e  b e e n .  I t  h a s  a h a l f - l i f e  o f  30 
y e a r s  f a r  e x c e e d i n g  t h a t  o f  man made r a d i o a c t i v e  c o b a l t .  I t  h a s  an  i d e a l  
e n e r g y  o f  0 . 6 7  MEV t h u s  r e q u i r i n g  l e s s  p r o t e c t i o n  and  s o u r c e  s h i e l d i n g .
I t  h a s  n o t  p r o v e n  t o  be  a n y  m o re  d i f f i c u l t  t o  h a n d l e  t j f ran a n y  o t h e r
i s o t o p e  h a v i n g  b e e n  e n c a p s u l a t e d  s a f e l y  f o r  o v e r  20 y e a r s  a n d  u s e d  i n  t h e
S a n d i a  P r o j e c t .

I  w o u l d  h o p e  t h a t  b e f o r e  a n y  f i n a l  c o n c l u s i o n s  a r e  r e a c h e d  i n  y o u r  
c o m m i t t e e  t h a t  t h e  s t u d i e s  on t b e  s a f e t y  on  r a d i o a c t i v e  i s o t o p e s ,



R e p r e s e n t a t i v e  Sund  
Page 2

s p e c i f i c a l l y ,  r a d i o a c t i v e  C e s iu m  137 c o n d u c t e d  b y  D r .  G a r t h  T i n g e y ,  
B a t e l l e  N o r t h w e s t  L a b o r a t o r i e s  o f  R i c h l a n d ,  W a s h i n g t o n ,  u n d e r  c o m m i s s i o n  
f r o m  t h e  U n i t e d  S t a t e s  g o v e r n m e n t  b e  a v a i l a b l e  f o r  p a r t  o f  y o u r  
d e l i b e r a t i o n s  s o  t h a t  t h e y  may b e  c o n d u c t e d  on  t h e  b a s i s  o f  f a c t  a n d  n o t  
on  w i d e  s p r e a d  u n t r u t h s  as  a r e  p r o m u l g a t e d  i n  t h e  l a s t  s e n t e n c e  o f  y o u r  
a n a l y s t s  r e p o r t .

V e r y  T r u l y  Y o u r s ,

P a t r i c k  A .  L y n c h ,  M .D .  
D i p l o m a t e  o f  t h e  A m e r i c a n  
B o a r d  o f  B i d i o l o g y

c c :  P a t r i c i a  B r a w l e y  
P e g g y  S e p u l v e d a
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TESTIMONY BEFORE THE • 
SUBCOMMITTEE ON HEALTH AND THE ENVIRONMENT

OF THE
HOUSE COMMITTEE ON ENERGY AND COMMERCE

BY * . .
RICHARD P IC C IO N I , P H .D .
SENIOR STAFF S C IE N T IS T  

ACCORD RESEARCH AND EDUCATIONAL ASSOCIATES
JUNE 1 9 ,  1 9 8 7

I  ara D r . R i c h a r d  P i c c i o n i ,  S e n i o r  S t a f f  S c i e n t i s t  w i t h  A c c o r d  

R e s e a r c h  and  E d u c a t i o n a l  A s s o c i a t e s ,  a n o t - f o r - p r o f i t  p u d i c  

h e a l t h  r e s e a r c h  g r o u p  b a s e d  i n  New Y o r k  C i t y .  I  h o l d  a 

d o c t o r a t e  i n  b i o p h y s i c s  f r o m  t h e  R o c k e f e l l e r  U n i v e r s i t y ,  

c o n d u c t e d  t h r e e  y e a r s  o f  p o s t d o c t o r a l  r e s e a r c h  a t  t h e  

R o c k e f e l l e r  s u p p o r t e d  by  g r a n t s  f r o m  t h e  N a t i o n a l  S c i e n c e  

F o u n d a t i o n  and  t h e  N a t i o n a l  I n s t i t u t e s  o f  H e a l t h ,  and  was an  

a s s i s t a n t  p r o f e s s o r  o f  b i o l o g i c a l  s c i e n c e  a t  t h e  C i t y  U n i v e r s i t y  

o f  New Y o r k ,  w h e re  my r e s e a r c h  was f u n d e d  by  t h e  US D e p a r t m e n t  

o f  A g r i c u l t u r e  and t h e  M a c A r t h u r  F o u n d a t i o n .

O v e r  t h e  p a s t  t w e n t y  m o n t h s  a team  o f  b i o l o g i s t s ,  c h e m i s t s ,  

p h y s i c i a n s ,  and s t a t i s t i c i a n s  i n  o u r  o r g a n i z a t i o n  have  c a r r i e d



o u t  an i n - d e p t h  e x a m i n a t i o n  o f  t h e  t e c h n i c a l  b a s i s  o f  t h e  Food 

and  D r u g  A d m i n i s t r a t i o n ' s  r e c e n t  a p p r o v a l s  o f  f o o d  i r r a d i a t i o n  

p r o c e s s i n g .  We f e e l  t h a t  t h e r e  i s  no  a s s u r a n c e  i n  t h e  

s c i e n t i f i c  l i t e r a t u r e  o r  t h e  a r g u m e n t s  o f  t h e  FDA t h a t  t h e  

w i d e s p r e a d  i r r a d i a t i o n  o f  f o o d  w i l l  n o t  be a s i g n i f i c a n t ,  i f  

s i l e n t ,  t h r e a t  t o  t h e  p u b l i c  h e a l t h .  I n  s u m m a ry ,  we f e e l  t h e  

FDA h a s  a d o p t e d  s c i e n t i f i c a l l y  i n d e f e n s i b l e  c r i t e r i a  f o r  

a s s e s s i n g ,  and  i n  t h e i r  v i e w ,  d e m o n s t r a t i n g ,  t h e  s a f e t y  o f  

i r r a d i a t e d  f o o d s .

T h e  u n i q u e  n a t u r e  o f  f o o d  i r r a d i a t i o n  p r o c e s s i n g

T r e a t m e n t  o f  f o o d  w i t h  i o n i z i n g  r a d i a t i o n  p r e s e n t s  i s s u e s  o f  

f o o d  s a f e t y  q u a l i t a t i v e l y  u n l i k e  t h o s e  p o s e d  b y  a n y  o t h e r  f o o d  

p r o c e s s i n g  m e th o d  o r  f o o d  a d d i t i v e ,  The  l a r g e  a m o u n t  o f  e n e r g y  

c o n t a i n e d . i n  i o n i z i n g  r a d i a t i o n  p r o v i d e s  t h e  p o t e n t i a l  f o r  

e x c e e d i n g l y  c o m p l e x  c h e m i c a l  t r a n s f o r m a t i o n  o f  f o o d  c o m p o n e n t s ,  

i n c l u d i n g  t h e  p r o d u c t i o n  o f  m u t a g e n i c  o r  c a r c i n o g e n i c  s u b s t a n c e s  

w h i c h  w e r e  n o t  p r e s e n t ,  o r  w e re  p r e s e n t  i n  f a r  s m a l l e r  a m o u n ts ,  

b e f o r e  i r r a d i a t i o n .  T h i s  p o t e n t i a l  f a r  e x c e e d s  t h a t  c f  o r d i n a r y  

h e a t  p r o c e s s i n g ,  m i c r o w a v e  r a d i a t i o n ,  e t c . ,  b e c a u s e  t h e  e n e r g y  

c o n t a i n e d  i n  e a c h  " q u a n t u m "  o f  gamma r a d i a t i o n  i s  so  g r e a t .  A t  

t h e  same t i m e ,  b e c a u s e  t h e  p r o d u c t i o n  o f  t h e s e  " r a d i o l y t i c

P a g e  2



p r o d u c t s "  t a k e s  p l a c e  w i t h i n  t h e  f o o d  i t s e l f ,  i t  i s  i m p o s s i b l e  

t o  d e s i g n  a t o x i c o l o g i c a l  t e s t  i n  w h i c h  a n i m a l s  a r e  e x p o s e d  t o  

e x a g g e r a t e d  d o s e s  o f  t h e s e  p r o d u c t s ,  t h e  c h e m i c a l  i d e n t i t y  o f  

w h i c h  r e m a i n s  l a r g e l y  u n k n o w n .  T h u s  t o x i c o l o g i s t s  a r e  l i m i t e d  

t o  b i o l o g i c a l  t e s t i n g  w h i c h  i s  t h o u s a n d s  o f  t i m e s  l e s s  s e n s i t i v e  

t h a n  t h e  t e s t i n g  t y p i c a l l y  r e q u i r e d  o r  o t h e r  c h e m i c a l  a d d i t i v e s  

o r  p e s t i c i d e  r e s i d u e s .

I t  s h o u l d  be c l e a r l y  u n d e r s t o o d  t h a t  w i t h o u t  t o x i c o l o g i c a l  

t e s t i n g  a t  e x a g g e r a t e d  d o s e s ,  t h e  c a r c i n o g e n i c  r i s k  t o  l a r g e  

human p o p u l a t i o n s  i n g e s t i n g  a n y  a d d i t i v e  o r  r e s i d u e  i s  

i m p o s s i b l e  t o  a s s e s s .  E x p o s u r e  o f  t e s t  a n i m a l s  t o  e x a g g e r a t e d

d o s e s  i s  t h e  m o s t  b a s i c  t o o l  i n  use  i n  e s t i m a t i n g  c a r c i n o g e n i c
. . .

r i s k .  I n  t h e  c a s e  o f  f o o d  i r r a d i a t i o n ,  t h i s  t o o l  i s  s i m p l y  n o t  

a v a i l a b l e .

A t  t h e  same t i m e ,  e v i d e n c e  f r o m  o t h e r  t y p e s  o f  e x p e r i m e n t s  

p r o v i d e s  a s t r o n g  i n d i c a t i o n  t h a t  m u t a g e n s  a n d / o r  c a r c i n o g e n s  

a r e  i n d e e d  p r e s e n t  i n  i r r a d i a t e d  f o o d s .  What  s u c h  e x p e r i m e n t s  

a r e  u n a b l e  t o  p r o v i d e ,  h o w e v e r ,  i s  a q u a n t i t a t i v e  e s t i m a t e  o f  

t h e  r i s k .  I n  t h e  a b s e n c e  o f  s u c h  a e s t i m a t e ,  i t  i s  c o m p l e t e l y  

i r r e s p o n s i b l e  t o  p r o c e e d  w i t h  t h e  s a l e  and d i s t r i b u t i o n  o f  

i r r a d i a t e d  f o o d s .  C o n s e q u e n t l y ,  r e c e n t  a p p r o v a l s  by  t h e  FDA f o r  

f o o d  i r r a d i a t i o n  p r o c e s s i n g  s h o u l d  be i m m e d i a t e l y  r e s c i n d e d .



B a s i s  o f  F D A ' s  a p p r o v a l s

To  u n d e r s t a n d  how t h i s  has  come t o  p a s s ,  we m u s t  b r i e f l y  r e v i e w  

some r e c e n t  h i s t o r y :  I n  1 9 7 9 ,  a f t e r  y e a r s  o f  c o n t r o v e r s y  and 

f a l s e  s t a r t s ,  r a d i a t i o n  f o o d  p r o c e s s i n g  was r e - e v a l u a t e d  b y  a 

s p e c i a l l y  a p p o i n t e d  FDA c o m m i t t e e ,  t h e  B F IF C  ( B u r e a u  o f  F oo ds  

I r r a d i a t e d  F o o d s  C o m m i t t e e ) . T h e y  a c k n o w l e d g e d  t h a t  f e e d i n g  

w h o l e ,  i r r a d i a t e d  f o o d s  t o  t e s t  a n i m a l s ,  e v e n  o v e r  l o n g  p e r i o d s  

o f  t i m e ,  was c o m p l e t e l y  i n a d e q u a t e  t o  a s s e s s  t h e  c a r c i n o g e n i c  

p o t e n t i a l  o f  t h e  r a d i o l y t i c  p r o d u c t s  p r e s e n t  i n  t h o s e  f o o d s .  As- - C. ~ k I
an  a l t e r n a t i v e  t o  d i r e c t  b i o l o g i c a l  t e s t i n g ,  t h e y  p r o p o s e d  

a c c e p t a n c e  o f  a t h e o r e t i c a l  c a l c u l a t i o n  o f  t h e  maximum

c o n c e n t r a t i o n  o f  r a d i o l y t i c  p r o d u c t s  p r e s e n t  i n  i r r a d i a t e d  f o o d’  , .  ..  ' «.

a n d  made t h e  e x t r a o r d i n a r y  l e a p  o f  f a i t h  t h a t  p a r t s - p e r - m i l l i o n  

r e s i d u e s  o f  un k n o w n  s u b s t a n c e s  p o s e  no  r i s k  when i n g e s t e d  by  

m i l l i o n s  O f  p e o p l e  o v e r  t h e i r  e n t i r e  l i v e s .

S u b s e q u e n t l y ,  an FDA t a s k  f o r c e  r e i t e r a t e d  t h e  BF IFC  

r e c o m m e n d a t i o n s ,  and r e p o r t e d  t h e  r e s u l t s  o f  an e l a b o r a t e  

" r e v i e w "  o f  t h e  a v a i l a b l e  l i t e r a t u r e  on  t h e  t o x i c o l o g i c a l  

t e s t i n g  o f  i r r a d i a t e d  f o o d s ,  t e s t i n g  w h i c h  t h e y ,  as  w e l l  as  t h e  

B F I F C ,  a g r e e d  was i n h e r e n t l y  i n c a p a b l e  o f  p r o v i d i n g  d e f i n i t i v e  

e v i d e n c e  o f  t h e  s a f e t y  o f  i r r a d i a t e d  f o o d s .  The f i v e  s t u d i e s  

w h i c h  h a v e  bee n  m e n t i o n e d  b y  o t h e r s  a t  t h i s  h e a r i n g  p r o v i d e d ,  

a c c o r d i n g  t o  t h e  FDA i t s e l f ,  o n l y  t h e  a s s u r a n c e  t h a t  i r r a d i a t e d  

f o o d  i s  n o t  w i l d l y  m u t a g e n i c  a n d / o r  c a r c i n o g e n i c .  The t a s k
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f o r c e  t h e r e f o r e  j u s t i f i e d  i t s  c o n d i t i o n a l  a p p r o v a l  o f  

i r r a d i a t i o n  o f  f r u i t s  and  v e g e t a b l e s  w i t h  up  t o  100 k i l o r a d ,  and 

s p i c e s  w i t h  up  t o  3 m i l l i o n  r a d ,  on t h e  same t h e o r e t i c a l  b a s i s  

as  p r o p o s e d  b y  B F I F C .

P o s i t i v e  e v i d e n c e  o f  c a r c i n o g e n i c  r i s k  . .

P r o p o n e n t s  o f  f o o d  i r r a d i a t i o n  com m on ly  c l a i m  t h e r e  a r e  no 

s t u d i e s  i n  t i i e  s c i e n t i f i c  l i t e r a t u r e  s h o w i n g  m u t a g e n i c  o r  •. •> 

c a r c i n o g e n i c  a c t i v i t y  i n  i r r a d i a t e d  f o o d s  o r  f o o d  c o m p o n e n t s .

I n  f a c t ,  a s  o u r  own l i t e r a t u r e  s u r v e y  h a s  s h o w n _ ( T a b l e  I )  d o z e n s  

o f  s u c h  s t u d i e s  e x i s t ,  o b s e r v e d  i n  a v a r i e t y  o f  b i o l o g i c a l . . ,  

s y s t e m s  , p u b l i s h e d  b y  a v a r i e t y  c f  a u t h o r s  i n  a v a r i e t y  o f  

p e e r - r e v i e w e d  s c i e n t i f i c  j o u r n a l s  o v e r  a p e r i o d  o f  t w e n t y  

y e a r s .  P r o p o n e n t s  o f  f o o d  i r r a d i a t i o n  c o m m o n ly  c l a i m  t h a t  t h e  

c h e m i c a l  c h a n g e s  o c c u r r i n g  i n  i r r a d i a t e d  f o o d s  a r e  t h o r o u g h l y  

u n d e r s t o o d ,  a nd  t h a t  t h e r e  h a v e  been no s t u d i e s  i n d i c a t i n g  t h e  

f o r m a t i o n  o f  known m u t a g e n s  o r  c a r c i n o g e n s .  I n  f a c t ,  a 

s u b s t a n t i a l  n u m b e r  o f  s t u d i e s  c a n  be f o u n d  i n  t h e  o p e n  

s c i e n t i f i c  l i t e r a t u r e  i n d i c a t i n g  t h e  p r e s e n c e  o f  known m u t a g e n s ,  

c a r c i n o g e n s ,  o r  c y t o t o x i c  s u b s t a n c e s  i n  f o o d  o r  f o o d  c o m p o n e n t s  

w h i c h  h a v e  b e e n  i r r a d i a t e d  ( T a b l e  2 ) .  F u r t h e r m o r e ,  t h e  

r a d i a t i o n  c h e m i s t r y  o f  f o o d s  i s  f a r  f r o m  f u l l y  u n d e r s t o o d ,  as 

e v i d e n c e d  b y  a s t e a d y  a p p e a r a n c e  i n  t h e  l i t e r a t u r e  o f  s t u d i e s  on 

new r a d i o l y t i c  p r o d u c t s  f o u n d  i n  v a r i o u s  i r r a d i a t e d  f o o d s  ( e . g . ,  

S i r n i c  and J o v a n o v i c  ( 1 9 8 6 ) ,  A k h l a q  e t  a l .  ( 1 9 8 7 ) ) .  Mar.y o f
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t h e s e  r a d i o l y t i c  p r o d u c t s  h a v e  n o t  been i n d i v i d u a l l y  t e s t e d  f o r  

u u t a g e n c i t y  o r  c a r c i n o g e n i c i t y .

I n  s h o r t ,  t h e  a v a i l a b l e  s c i e n t i f i c  l i t e r a t u r e  p r o v i d e s  e v i d e n c e  

t o  make a s t r o n g  p r e s u m p t i o n  o f  c a r c i n c g e n i c t y  i n  some i f  n o t  

a l l  i r r a d i a t e d  f o o d s .  T he  q u e s t i o n  i s  one  o f  q u a n t i f y i n g  t h e  

r  i s k .

P e s t i c i d e  r e p l a c e m e n t

I n  t h e  a b s e n c e  o f  a q u a n t i t a t i v e  e s t i m a t e  o f  t h e  c a r c i n o g e n i c  

r i s k  pose d  b y  t h e  c o n s u m p t i o n  o f  i r r a d i a t e d  f o o d s ,  t h e r e  i s  no 

b a s i s  t o  t h e  f u r t h e r  c l a i m  t h a t  f o o d  i r r a d i a t i o n  c o u l d  r e p l a c e  

c a r c i n o g e n i c  p e s t i c i d e s  w i t h  an im p r o v e m e n t  i n  t h e  o v e r a l l  ’ 

q u a l i t y  o f  t h e  f o o d  s u p p l y .  R e c e n t l y ,  t h e  N a t i o n a l  A cadem y  o f  

S c i e n c e s  (.1 9 8 7 ) i d e n t i f i e d  23 p e s t i c i d e s  w h i c h  a r e  r e s p o n s i b l e  

f o r  t h e  v a s t  m a j o r i t y  o f  t h e  t o t a l  c a r c i n o g e n i c  r i s k  p o s e d  by  

t h e  p r e s e n c e  o f  p e s t i c i d e  r e s i d u e s  i n  t h e  US f o o d  s u p p l y .  Food  

i r r a d i a t i o n  w o u l d  make e s s e n t i a l l y  no c o n t r i b u t i o n  t o  t h e  

e l i m i n a t i o n  o f  t h e s e  p e s t i c i d e s  s i n c e  o f  t h e  23 ,  s e v e r a l  a r e  

h e r b i c i d e s  o r  i n s e c t i c i d e s  a p p l i e d  i n  t h e  f i e l d  t o  p r e v e n t  

p r e - h a r v e s t  l o s s e s  ( C h e m i c a l  and  P h a r m a c e u t i c a l  P r e s s ,  19 8 7 )  , 

a n d  t h e  r e m a i n d e r  a r e  f u n g i c i d e s ,  whose r e p l a c e m e n t  by  

i r r a d i a t i o n  i s  a h i g h l y  d u b i o u s  p r o p o s i t i o n  (Som mer,  1966 and 

p e r s o n a l  c o m m u n i c a t i o n ) . I n  f a c t  i r r a d i a t i o n  o f  f r u i t s  and 

v e g e t a b l e s  may v ; e l l  i n c r e a s e ,  r a t h e r  t h a n  d e c r e a s e ,  t h e
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r e q u i r e m e n t  f o r  p o s t - h a r v e s t  a p p l i c a t i o n  o f  f u n g i c i d e s  b e c a u s e  

i r r a d i a t e d  p r o d u c t s  a r e  m o re  s u s c e p t i b l e  t o  i n f e c t i o n  b y  m o ld s  

and  f u n g i  (S o m m e r ,  o p .  c i t . ,  and Niemand e t  a l . ,  1 9 8 5 ) .

R a d i a t i o n  t r e a t m e n t  o f  S a l m o n e l l a - c o n t a m i n a t e d  p o u l t r y

On t h e  q u e s t i o n  o f  t h e  u s e  o f  i o n i z i n g  r a d i a t i o n  t o  i n a c t i v a t e  

S a l m o n e l l a  i n  p o u l t r y ,  i t  i s  i m p o r t a n t  t o  u n d e r s t a n d  two
.  .>  1 » .  . V

p o i n t s : :

1 .  D o s e s  r e q u i r e d  f o r  e v e n  p a r t i a l  " p a s t e u r i z a t i o n "  o f  

p o u l t r y  m e a t  a r e  f a r  g r e a t e r  t h a n  t h e  d o s e s  w h i c h  h a v e  bee n  

deemed " s a f e "  b y  a n y  o f  t h e  e v i d e n c e  o r  a r g u m e n t s  p r o v i d e d  

b y  t h e  FDA t o  d a t e .  The  " m a s s i v e "  f e e d i n g  s t u d i e s  o f  5 

m e g a ra d  i r r a d i a t e d  c h i c k e n  a r e  no more c a p a b l e  o f  a s s e s s i n g  

c a r c i n o g e n i c  r i s k  t h a n  a r e  a n y  o f  t h e  o t h e r  i r r a d i a t e d - f o o d  

f e e d i n g  s t u d i e s  t h e  FDA h a s  c a t e g o r i c a l l y  d i s m i s s e d  b e f o r e ;  

a l l  l a c k  t h e  d o s e - e x a g g e r a t i o n  f a c t o r  e s s e n t i a l  t o  a n y  v a l i d  

t o x i c o l o g i c a l  t e s t .  A l l  o f  t h e  c o n c e r n s  o f  t h e  p r e s e n c e  o f  

t r a c e  m u t a g e n s  o r  c a r c i n o g e n s  i n  f o o d s  i r r a d i a t e d  a t  " l o w "  

d o s e s  o f  1 0 0 , 0 0 0  r a d s  a r e  o n l y  g r e a t e r  a t  d o s e s  o f  one  

m i l l i o n  r a d s ,  r e q u i r e d  f o r  e v e n  p a r t i a l  S a l m o n e l l a  

i n a c t i v a t i o n .

2 .  M a j o r  u n r e s o l v e d  m i c r o b i o l o g i c a l  q u e s t i o n s  a r i s e  

r e g a r d i n g  t h e  s a f e t y  o f  gamma p r o c e s s i n g  o f
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s a l m o n e l l a - c o n t a m i n a t e d  p o u l t r y :  much o f  t h e  v i r u l e n c e  o f  

r e c e n t  c a s e s  o f  s a l m o n e l l o s i s  has  been  a t t r i b u t e d  t o  t h e  

p r e s e n c e  o f  a n t i b i o t i c  r e s i s t a n t  s t r a i n s  o f  t h e  p a t h o g e n ,  

d u e  i n  t u r n  t o  t h e  u s e  o f  t h e s e  a n t i b i o t i c s  i n  t h e  p o u l t r y  

i n d u s t r y  (C ohe n  and  T a u x s ,  1 9 8 6 ) ,  t h e  a d d i t i o n  o f  a h i g h l y  

m u t a g e n i c  p r o c e s s i n g  p r o c e d u r e ,  n a m e l y ,  gamma i r r a d i a t i o n ,  

on  p o u l t r y  c a r c a s s e s  s t i l l  c o n t a i n i n g  l o w  l e v e l s  o f  

a n t i b i o t i c s  i s  an a p p a l l i n g  s c e n a r i o  f o r  t h e  a p p e a r a n c e  i n  

t h e  i r r a d i a t e d  f o o d  o f  new ,  a n t i b i o t i c - r e s i s t a n t  s t r a i n s .  

T h i s  i s s u e  h a s  r e c e i v e d  s e r i o u s ,  b u t  n o t  a d e q u a t e ,  a t t e n t i o n  

i n  t h e  s c i e n t i f i c  l i t e r a t u r e  ( P r i v e t  e t  a l . ,  1 9 7 1 ) .

E n h a n c e m e n t  o f  a f l a t o x i n  p r o d u c t i o n

T h e  FDA h a s  a l s o  b e e n  q u i c k  t o  d i s m i s s  c o n c e r n s  t h a t  i r r a d i a t i o n  

o f  A s p e r g i l l i s  f l a v u s  s p o r e s  o r  t h e  g r a i n s  upon w h i c h  t h i s  

f u n g u s  c a n  g r o w ,  c a n  i n c r e a s e  t h e  p r o d u c t i o n  o f  t h e  p o t e n t  

c a r c i n o g e n  a f l a t o x i n  ( F e d e r a l  R e g i s t e r ,  4 / 1 8 / 8 6 )  c i t i n g  and  

d i s m i s s i n g  a s i n g l e  s t u d y  on  t h e  s u b j e c t .  I n  f a c t  ( T a b l e . 3) 

t h e r e  h a v e  b e e n  s e v e r a l  s t u d i e s  s h o w in g  s e r i o u s  a f l a t o x i n —  

e n h a n c e m e n t  e f f e c t s  a t  o r  n e a r  t h e  v e r y  d o s e s  p r o p o s e d  f o r  t h e  

i r r a d i a t i o n  o f  g r a i n .

P a g e  8



Summ ary :  r e s c i n d  FDA a p p r o v a l s

I n  s u m m a ry ,  t h e  c o n t i n u i n g  r e s e a r c h  e f f o r t  by  o u r  o r g a n i z a t i o n  

i n d i c a t e s  c l e a r l y  t h a t  r e c e n t  and p e n d i n g  a p p r o v a l s  o f  f o o d  

i r r a d i a t i o n  p r o c e s s i n g  b y  t h e  FDA s h o u l d  be r e s c i n d e d ,  and t h e  

same d e g r e e  o f  c a u t i o n  now b e i n g  e x p r e s s e d  by  s e v e r a l  s t a t e  and  

n a t i o n a l  a g e n c i e s  a r o u n d  t h e  w o r l d  be i m p l e m e n t e d  on a f e d e r a l  

l e v e l .
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a u t h o r ( s ) d a t e i r r a d i a t e d  m a t e r i a l o b s e r v a t i o n o b s e r v e d  i n

K u z i n  & K r y u k o v a 1961 p l a n t  l e a v e s c h r o m o s o m a l  damage p l a n t  e m b r y o s
S w a m in a th a n  e t  a l . 1962 p o t a t o  mash c h r o m o s o m a l  damage b a r l e y  e m b r y o s
K u z i n 1963 p l a n t  l e a v e s m u t a g e n i c i t y  o f  e x t r a c t s p l a n t  c e l l s
S w a m in a th a n  e t  a l . 1963 c u l t u r e  m ed ium m u t a g e n i c i t y d r o s o p h i l a
C h o p r a  & S w a m in a th a n 1964 p o t a t o  mash d e v e l .  a b n o r m a l i t i e s b a r l e y  e m b r y o s
M o l i n  & E h r e n b e r g 1964 c u l t u r e  m ed ium c y t o t o x i c i t y b a c t e r i a
B e r r y  e t  a l . 1965 v a r i o u s  s u g a r s c y t o t o x i c i t y human & mouse c e l l s
C h o p ra 1965 c u l t u r e  med ium p r o b a b l e  m u t a g e n i c i t y b a c t e r i a
H o l s t e n  e t  a l . 1965 c o c o n u t  m i l k ,  s u c r o s e c h r o m o s o m a l  damage c a r r o t  e x p l a n t s
P a r k a s h 1965 n u c l e i c  a c i d s m u t a g e n i c i t y d r o s o p h i l a
R i n e h a r t  & R a t t y 1965 c u l t u r e  m ed ium m u t a g e n i c i t y d r o s o p h i l a
F r e y  & P o l l a r d 1966 c u l t u r e  med ium m u t a g e n i c i t y b a c t e r i a
Shaw & Hayes 1966 s u c r o s e c h r o m o s o m a l  damage human l y m p h o c y t e s
H i l l s  & B e r r y 1967 g l u c o s e c y t o t o x c i t y mouse f i b r o b l a s t s
H o l l o w e l l  & L i t t l e f i e l d 1967 p la s m a c h r o m o s o m a l  damage human l y m p h o c y t e s
M a k in e n  e t  a l . 1967 p i n e a p p l e c h r o m o s o m a l  damage o n i o n  r o o t s
P a r k a s h 1967 n u c l e i c  a c i d s m u t a g e n i c i t y d r o s o p h i l a
R i n e h a r t  & R a t t y 1967 n u c l e i c  a c i d s m u t a g e n i c i t y  ' d r o s o p h i l a  *
R i n e h a r t  & R a t t y 1967 c u l t u r e  med ium m u t a g e n i c i t y d r o s o p h i l a
S c h u b e r t  e t  a l . 1967 s u c r o s e c y t o t o x i c i t y b a c t e r i a
S t e w a r d  e t  a l . 1967 s u c r o s e c y t o t o x i c i t y c a r r o t  e x p l a n t s
H o l l o w e l l  & L i t t l e f i e l d 1968 p la s m a c h r o m o s o m a l  damage human l e u c o c y t e s
M e l e t t e  e t  a l . 1968 w h e a t  e n d o s p e r m m u t a g e n i c i t y w h e a t
A m m i r a t o  & S t e w a r d 1969 s u c r o s e d e v e l .  a b n o r m a l i t i e s p l a n t  r o o t  c e l l s
C h o p r a 1969 c u l t u r e  m ed ium m u t a g e n i c i t y b a c t e r i a
M o u ts c h e n - D a h m e n  e t  a l . 1970 l a b o r a t o r y  d i e t p r e i m p l a n t a t i o n 1 d e a t h mouse
S c h u b e r t  and  S a n d e r s 1971 v a r i o u s  s u g a r s c y t o t o x i c i t y b a c t e r i a
K o p y l o v  e t  a l . 1972 p o t a t o e s m u t a g e n i c i t y  o f  e x t r a c t s mouse ( s p e r m  c e l l s )
K o p y l o v  e t  a l . 1973 p o t a t o e s m u t a g e n i c i t y mouse
B h a s k a ra m  & S a d a s i v i a n 1975 w h e a t p o l y p l o i d y m a l n o u r i s h e d  c h i l d r e n
V i j a y a l a x m i  & S a d a s i v a n 1975 w h e a t c h r o m o s o m a l  damage r a t  (b o n e  m a r ro w )
V i j a y a l a x m i 1975 w h e a t p o l y p l o i d y r a t  ( b o n e  m a r r o w )
V i j a y a l a x m i 1976 w h e a t m u t a g e n i c i t y mouse
V i j a y a l a x m i 1976 w h e a t  i s p e rm  c o u n t  r e d u c t i o n mouse
V i j a y a l a x m i 1976 w h e a t p o l y p l o i d y mouse (b o n e  m a r ro w )
V i j a y a l a x m i 1976 w h e a t a n e u p l o i d y mouse ( s p e r m  c e l l s )
V i j a y a l a x m i  & Rao 1976 w h e a t m u t a g e n i c i t y r a t
V i j a y a l a x m i  & Rao 1976 w h e a t s p e rm  c o u n t  r e d u c t i o n r a t



BIOASSAYS ON IRRADIATED ORGANIC MEDIA AND FOODS SHOWING PO SIT IVE  (p a g e  2)
MUTAGENICITY,  CHROMOSOMAL DAMAGE, TERATOGENICITY,  OR CYTOTOXICITY

a u t h o r ( s) d a t e i r r a d i a t e d  m a t e r i a l o b s e r v a t i o n o b s e r v e d  i n

A i y a r  & Rao 1977 v a r i o u s  s u g a r s m u t a g e n i c i t y b a c t e r i a
FAO/IAEA/WHO 1977 p o t a t o e s m u t a g e n i c i t y  o f  e x t r a c t s mouse
R enner 1977 l a b o r a t o r y  d i e t p o l y p l o i d y h a m s t e r
L e v i n a  & I v a n o v 1978 l a b o r a t o r y  d i e t a u t o im m u n e  d i s e a s e r a t
V i j a y a l a x m i 1978 w h e a t l o w  a n t i b o d y  l e v e l s r a t
V i j a y a l a x m i 1978 w h e a t p o l y p l o i d y ,  o t h e r  e f f e c t s monkey
W i l m e r  e t  a l . 1979 n u c l e i c  a c i d s m u t a g e n i c i t y b a c t e r i a
I v a n o v  & L e v i n a 1981 l a b o r a t o r y  d i e t t e s t i c u l a r  a b n o r m a l i t i e s r a t
W i l m e r  e t  a l . 1981 n u c l e o s i d e s m u t a g e n i c i t y b a c t e r i a

A c c o r d  R e s e a r c h  and E d u c a t i o n a l  A s s o c i a t e s  
New Y o r k ,  NY ( 2 1 2 ) 5 8 0 - 3 8 8 9
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a b l e  2 ID E N T IF IC A T IO N  OF MUTAGENIC, CARCINOGENIC, OR CYTOTOXIC RADIOLYTIC PRODUCTS 
IN  IRRADIATED ORGANIC MEDIA OR FOOD

u t h o r ( s )  

uz i n

e r r y  e t  a l .

I Zeany  

o w er  & W i l l s

c h u b e r t  e t  a l .  

c h u b e r t  & S a n d e r s

t e w a r d  e t  a l . 

r e y  & P o l l a r d

h o p ra

u z i n

i l m e r  e t  a l .  

r o o k s  & K l a m e r t h

d a t e  i r r a d i a t e d  m a t e r i a l

1965

1965

1 98 0

1986

1967

197 1

1967

1966

1969

1963

1981

r a d i o l y t i c  p r o d u c t

p l a n t  m a t t e r ,  r a t  t h y m u s , o r t h o q u i n o n e s  
t y r o s i n e  o r t h o p h e n o l s

d e x t r o s e ,  f r u c t o s e

•' H ! *
b u f f a l o  m e a t  i v I i

b e n z p y r e n e ,  s t a r c h  & 
o i l  m i x t u r e s

s u c r o s e  Vl

D - g l u c o s e ,  D - f r u c t o s e ,  
D -m a n n o s t i ,  D - r h a m n o s e ,  
D - g a l a c t o s e ,  D - f u c o s e

s u c r o s e

m i n i m a l  c e l l  m ed ium

g l u c o s e  

p l a n t  t i s s u e s

d e o x y - D - r i b o s e
D - r i b o s e

1968 g l u c o s e

g l y o x a l
f o r m a l d e h y d e

p e r o x i d e s
c a r b o n y l  c om pounds

b e n z o ( a ) p y r e n e s  
q u i n o n e s  
m a l o n a l d e h y d e  
l i p i d  p e r o x i d e s

h y d r o x y a l k y l  p e r o x i d e s  
g l y o x a l

a l p h a ,  b e t a - u n s a t u r a t e d  
c a r b o n y l  su g a r 's

f o r m i c  a c i d  

h y d r o g e n  p e r o x i d e

o r g a n i c  p e r o x i d e s

o r g a n i c  p e r o x i d e s  
o r t h o q u i n o n e s

h y d r o g e n  p e r o x i d e  
m a l o n a l d e h y d e  
c a r b o n y l  com pounds

g l y o x a  1.
m a l o n y l d  i a l d e h y d e

c om m en ts

c a r c i n o g e n  i c  
c a r c i n o g e n i c

m u t a g e n i c
m u t a g e n i c

m u t a g e n i c
c y t o t o x i c

c a r c i n o g e n i c
c a r c i n o g e n i c
m u t a g e n i c
m u t a g e n i c

m u t a g e n i c
m u t a g e n i c

c y t o t o x i c  ( t o x i c i t y  
i n c r e a s e d  upon  h e a t i n g  
i r r a d i a t e d  s o l u t i o n )

m u t a g e n i c

m u t a g e n i c ,  g e n e r a t e s  
s e c o n d a r y  m u ta g e n s

m u t a g e n i c

m u t a g e n i c
c a r c i n o g e n i c

m u t a g e n i c  
m u ta g e n  i c  
c y t o t o x  i c

m u t a g e n i c ,  blnrln t o  D N A  

m u t a g e n i c ,  b i n d s  t o  D N A

A c c o r d  R e s e a r c h  and E d u c a t i o n a l  A s s o c i a t e s  
New Y o r k ,  NY ( 2 1 2 ) 5 8 0 - 3 8 8 9
r / 1 r /n n
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7 ,  • >1 •

a u t h o r  .i d a t e  i r r a d i a t e d  m a t e r i a l  ; “ •
*•*» I • i • . •

PRODUCTION AFTER IRRADIAT IO N

•\ .
d o s e

J e m m a l i  & G u i l b o t  1969 . A s p e r g i l l i s  f l a v u s  s p o r e s  7 5  -  200 k r a d
• ■ 1 . t ,

S c h i n d l e r  & N o b le  1970  A s p e r g i l l i s  f l a v u s  s p o r e s  20 -  500 k r a d
• • • 1 - • ■ i... * * 1 *

P r i y a d a r s h i n i  & T u l p u l e  1976 w h e a t ,  p o t a t o e s ,  m a i z e ,  s o r g h u m ,  m i l l e t  10 -  75 k r a d

P r i y a d a r s h i n i  & T u l p u l e  1979 w t e a t  5 0  _ 25Q k r a d

S c h i n d l e r  e t  a l .  1980  A s p e r g i l l i s  f l a v u s  s p o r e s  7 5  _ 4 5 0  k r a d

A c c o r d  R e s e a r c h  and  E d u c a t i o n a l  A s s o c i a t e s  
New Y o r k ,  NY ( 2 1 2 ) 5 8 0 - 3 8 8 9

6 / 1 5 / 8 7



O ffic ial B usiness

A l a s k a  S t a t e  L e g i s l a t u r e
H o u s e

P . O .  B O X  V

REPRESENTATIVE RANDY PHILLIPS , State Capitol
Ho u s e  D i s t r i c t  15 Ju"ea,,• Alaska
(907) A65-A9A9

M e m o r a n d u m

TO: R e p r e s e n t a t i v e  J o h n  S u n d ,  C h a i r m a n

H o u s e  J u d i c i a r y  C o m m i t t e e

I
F R O M :  R e p r e s e n t a t i v e  R a n d y  P h i l l i p s ^  • -vl f

D A T E :  M a r c h  10, 1988

RE: C S H B  3 8 8  (HESS)

A t t a c h e d  is  a m e m o r a n d u m  f r o m  T h e r e s a  L. B a n n i s t e r ,  L e g i s l a t i v e  C o u n s e l .  

T h i s  m e m o r a n d u m  d i s c u s s e s  t h e  f e d e r a l  p r e e m p t i o n  c l a u s e ,  a n  i s s u e  r a i s e d  

b y  R e p r e s e n t a t i v e  G r u e n b e r g  at y e s t e r d a y ' s  c o m m i t t e e  m e e t i n g .

If y o u  h a v e  a n y  q u e s t i o n s ,  p l e a s e  d o  n o t  h e s i t a t e  to c o n t a c t  me. T h a n k  

y o u  f o r  y o u r  a s s i s t a n c e .

A t t a c h m e n t

cc: Rep. F r a n  U l m e r  ( w / a t t a c h m e n t )

Rep. S a m  G o t t e n  ( w / a t t a c h m e n t )

R ep. M a x  G r u e n b e r g  ( w / a t t a c h m e n t )

Rep .  M i k e  N a v a r r e  ( w / a t t a c h m e n t )

Rep. R a m o n a  B a r n e s  ( w / a t t a c h m e n t )

R ep .  R o b i n  T a y l o r  ( w / a t t a c h m e n t )
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LEGISLATIVE AFFAIRS AGENCY
M E M O R A N D U M  March 10, 1988

SUBJECT: Federal preemption and CSHB 3 8 8 (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 is­
sue is strictly black and white, in my opinion the FDCA 
would not preempt this prohibition.

At the outset, there is no specific preemption provision in 
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, it 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, I believe that a court would hesitate to pre­
empt this proposed law for two reasons. The first reason is 
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 its inhabitants. 
The second reason is that there is 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, I believe that it 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 I may be of further assistance, please advise.

T L B :gc 
W K G 2 :45



A l a s k a  C e n t e r  f o r  t h e  E n v i r o n m e n t

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

T o  H o u s e  J u d i c i a r y  C o m m i  t t e e  M e m b e r s :

A l a s k a  C e n t e r  f o r  t h e  E n v i r o n m e n t  is a n o n p r o f i t  c i t i z e n s  
o r g a n i z a t i o n  i n t e r e s t e d  i n  e n v i r o n m e n t a l  p r o t e c t i o n .  We s u p p o r t  

H B  388, r e l a t i n g  t o  i r r a d i a t e d  food.

We u n d e r s t a n d  t h a t  t h e  U S  D e p a r t m e n t  o f  E n e r g y  h a s  c o n t r a c t e d  

w i t h  t h e  U n i v e r s i t y  t o  c o n s t r u c t  a d e m o n s t r a t i o n  p l a n t  to 

i r r a d i a t e  fi s h .  We a r e  c o n c e r n e d  a b o u t  t h e  p o s s i b i l i t y  o f  

h a v i n g  t h i s  t y p e  o f  f a c i l i t y  i n  A l a s k a  b e c a u s e  o f  t h e  r i s k s  
i n v o l v e d .  T h e s e  r i s k s  i n c l u d e  t r a n s p o r t a t i o n  a c c i d e n t s ,  

r e l e a s e s  t h r o u g h  l e a k s  o r  e m i s s i o n s  o r  s p i l l s  o f  r a d i o a c t i v e  

m a t e r i a l s .  T h e  C e s i u m - 1 3 7  t h a t  is t o  be u s e d  w o u l d  l i k e l y  

c o n t a m i n a t e  g r o u n d w a t e r  if s p i l l e d  t o  t h e  g r o u n d  b e c a u s e  o f  i t s  
s o l u b i l i t y  i n  w a t e r .  Al s o ,  h o w  w o u l d  it be d e c i d e d  w h e r e  t o  

l o c a t e  s u c h  a f a c i l i t y - - w i l l  s e i s m i c i t y ,  f l o o d i n g  a n d  
e n v i r o n m e n t a l l y  u n s u i t e d  a r e a s  be e x c l u d e d  f r o m  c o n s i d e r a t i o n ?

We s u p p o r t  p a s s a g e  o f  H B  3 8 8  as a s t e p  t o w a r d s  d i s c o u r a g i n g  t h e  
d e v e l o p m e n t  o f  t h e  f o o d  i r r a d i a t i o n  i n d u s t r y  i n  A l a s k a .  T h e r e  
is t o o  m u c h  t h a t  is u n k n o w n  a b o u t  t h e  m o l e c u l a r  c h a n g e s  i n  f o o d  

r e s u l t i n g  f r o m  i r r a d i a t i o n  a n d  t h e  p r o d u c t i o n  o f  u n i q u e  
r a d i o l y t i c  p r o d u c t s  to b e  a s s u r e d  t h a t  it is a s a f e  p r o c e s s .  I n  

f a c t ,  o f  4 1 3  a v a i l a b l e  s t u d i e s  o n  f o o d  i r r a d i a t i o n ,  t h e  F D A  

f o u n d  o n l y  5 s t u d i e s  t h a t  a p p e a r  t o  s u p p o r t  s a f e t y  ( f r o m  F i n a l  

R e p o r t  T a s k  G r o u p  I r r a d i a t e d  Fo o d ,  U.S. D e p a r t m e n t  o f  H e a l t h .

A p r i  1 1 982).

Si n c e r e l y ,

M a r c h  8, 1 9 8 8

K r i s t i n e  B e n s o n  

H a z a r d o u s  W a s t e  S p e c i a l i s t
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The

DATE: 2-23-7!
Health, Education and
Social Services_________ Committee has considered HB 388

"An Act relating to irradiated food."
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[ replace with _

[ ] attached amendment(s)

[y ] do pass

] do not pass 

] no recommendation 

] individual recommendations 
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Committee
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SIGNING DO PASS:
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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 irradiated ingredient is a spice. While it appears 
passage of this bill would have economic impact 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 is safe for human consumption. 
The FDA has concluded there is 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, including radiation doses far in excess of those 
considered acceptable for food processing. In its 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 is 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 in 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 inappropriate to forbid the sale of irradiated food in 
the state. Proper labeling of irradiated foods will allow 
those opposed to it 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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P O S I T I O N  P A P E R  

D E P A R T M E N T  O F  E N V I R O N M E N T A L  C O N S E R V A T I O N

H o u s e  B i l l  N o .  3 8 8  F e b r u a r y  2, 1 9 8 8

" A n  a c t  p r o h i b i t i n g  t h e  s a l e  o f  i r r a d i a t e d  f o o d . "

D e p a r t m e n t  p o s i t i o n :

T h e  D e p a r t m e n t  h a s  n o t  t a k e n  a  p o s i t i o n  o n  t h i s  b i l l  f o r  t h e  

f o l l o w i n g  r e a s o n s .  T h e  D e p a r t m e n t  h a s  n o  s t a f f  w i t h  t r a i n i n g  a n d  

e x p e r i e n c e  i n  t h e  i r r a d i a t i o n  o f  f o o d .  T h e  D e p a r t m e n t ' s  

e x p e r t i s e  r e g a r d i n g  f o o d  p r o d u c t s  i s  i n s p e c t i n g  t h e  s a n i t a r y  

o p e r a t i o n s  o f  f o o d  p r o d u c t i o n  f a c i l i t i e s .  T h e r e  i s  a  l a r g e  

a m o u n t  o f  i n f o r m a t i o n  a n d  s c i e n t i f i c  d a t a  o n  t h i s  i s s u e .

A l t h o u g h  r e v i e w  a n d  a n a l y s i s  o f  t h e  a v a i l a b l e  d a t a  a r e  b e y o n d  t h e  

D e p a r t m e n t ' s  c u r r e n t  c a p a c i t y  t o  e f f e c t i v e l y  r e v i e w  a n d  a n a l y z e ,  

w e  a r e  p l e a s e d  t o  a s s i s t  t h e  c o m m i t t e e  i n  i d e n t i f y i n g  u s e f u l  

i n f o r m a t i o n ,  i n c l u d i n g  t h e  f o l l o w i n g  b a c k g r o u n d .

F D A  R e q u i r e m e n t s

T h e  t r e a t m e n t  o f  c e r t a i n  f o o d  p r o d u c t s  a n d  s p i c e s  w i t h  i o n i z i n g  

r a d i a t i o n  is- a p p r o v e d  b y  t h e  U . S .  F o o d  a n d  D r u g  A d m i n i s t r a t i o n  

( F D A ) . F D A  h a s  a p p r o v e d  t h e  f o l l o w i n g  a p p l i c a t i o n  d o s a g e s :  f o r

f o o d s  w h i c h  c a n  c o m p r i s e  m o r e  t h a n  0 . 0 1 %  o f  t h e  d a i l y  d i e t ,  t h e  

d o s a g e  c a n n o t  e x c e e d  1 k i l o g r a y  ( K G y ) ; f o r  f o o d s  w h i c h  c a n  

c o m p r i s e  l e s s  t h a n  0 . 0 1 %  o f  t h e  d a i l y  d i e t ,  d o s a g e  c a n n o t  e x c e e d  
5 0  K G y .

F D A  A p p r o v e d  S o u r c e s  o f  I r r a d i a t i o n

A p p r o v e d  i r r a d i a t i o n  s o u r c e s  i n c l u d e :  r a d i o a c t i v e  i s o t o p e s

( C o b a l t - 6 0  o r  C e s i u m - 1 3 7 )  a n d  m a c h i n e s  ( x - r a y  o r  e l e c t r o n  b e a m ) .

F D A  F o o d s  A p p r o v e d  f o r  I r r a d i a t i o n

F D A  h a s  a p p r o v e d  t h e  a p p l i c a t i o n  o f  i r r a d i a t i o n  t o  t h e  f o l l o w i n g  

f o o d s :  f r u i t s / v e g e t a b l e s  ( s l o w  g r o w t h  a n d  r i p e n i n g  a n d  c o n t r o l  

i n s e c t s ) ? d r i e d  s p i c e s  a n d  h e r b s  ( k i l l  i n s e c t s  a n d  c o n t r o l  

m i c r o o r g a n i s m s ) ; p o r k  ( c o n t r o l  t r i c h i n o s i s ) ; w h i t e  p o t a t o e s  

( g r o w t h  a n d  m a t u r a t i o n  i n h i b i t i o n ) ; a n d  w h e a t  a n d  w h e a t  f l o u r  
( c o n t r o l  i n s e c t s ) .

F D A  L a b e l i n g  R e q u i r e m e n t s

L a b e l i n g  r e q u i r e m e n t s  h a v e  a l s o  b e e n  i m p o s e d  b y  F D A  t o  e n s u r e  

t h a t  t h e  c o n s u m e r  i s  a w a r e  t h a t  f o o d  t h e y  a r e  c o n s u m i n g  h a s  b e e n  

i r r a d i a t e d .  T r e a t e d  p r o d u c t s  c o n t a i n  a l a b e l  s t a t e m e n t  t h a t  

c o n t a i n s  t h e  i n t e r n a t i o n a l  i r r a d i a t i o n  p r o c e s s  l o g o  ( t u l i p )  a n d



t h e  s t a t e m e n t  " t r e a t e d  w i t h  r a d i a t i o n "  o r  " t r e a t e d  b y  

i r r a d i a t i o n " .  O n  A p r i l  18, 1 9 8 8  t h e  r e q u i r e m e n t  f o r  t h e  w r i t t e n  

w a r n i n g  i s  s c h e d u l e d  t o  b e  w i t h d r a w n .  T h i s  a c t i o n  w o u l d  l e a v e  

o n l y  t h e  i n t e r n a t i o n a l  i r r a d i a t i o n  p r o c e s s  l o g o  o n  r e t a i l  

p a c k a g e s .  F D A  h a s  i n f o r m e d  D E C  t h a t  t h i s  w i l l  p r o b a b l y  n o t  

o c c u r  s i n c e  t h e  a v e r a g e  c o n s u m e r  p r o b a b l y  d o e s  n o t  k n o w  w h a t  t h e  
l o g o  s y m b o l i z e s .

E n f o r c e m e n t

T h e  d e p a r t m e n t  w o u l d  e n f o r c e  t h e  p r o v i s i o n s  o f  t h i s  b i l l  b y  

i n s p e c t i n g  f o o d  d i s t r i b u t o r s ,  w a r e h o u s e s ,  a n d  r e t a i l  a n d  

w h o l e s a l e  o u t l e t s  f o r  f o o d  l a b e l e d  w i t h  t h e  f e d e r a l l y  r e q u i r e d  

i r r a d i a t i o n  s y m b o l  a n d  p r o d u c t  s t a t e m e n t .  I f  i r r a d i a t e d  f o o d  w a s  

f o u n d  d u r i n g  t h e  c o u r s e  o f  i n s p e c t i o n ,  t h e  d e p a r t m e n t  w o u l d  

e m b a r g o  t h e  p r o d u c t  u n d e r  t h e  a u t h o r i t y  i n  1 7 . 0 2 0 . 2 3 0  a n d  r e q u i r e  

t h a t  i t  b e  d e s t r o y e d  o r  r e t u r n e d  t o  a n  o u t - o f - s t a t e  d i s t r i b u t o r .
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SHORT TITLE CF BILL

"An Act relating to irradiated food"
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.



IsnvJronmental Sanitarian II
No. <jf Positions | Rai^p/^tep Barg . Un^ |

Time Status S ta ff Mouths
F Four (4)

Locstion  Election District 
Anchorage, Ak. 7

■ I v r .  ' ; , ' Justification
! Type o f  Expenditure Amount

1 2 3 This position is required to support the im ple menta-

.Salary 11.2 : ■ ' •. «r• V. V •
'

tion or HB JBB An Act relating to irr ad ia t e d  food." 

Ap p r o xi ma te l y  500 retail m a r ke ts - wo u l d  be inspected 

to ensure that p rohibited products were not being 

sold. All retail markets w oul d be c ontacted and 

notified of the new law. It is estim ate d that the 

inspection of these facilities w o u l d require a p p r o x­

imately 2 hours each, inc lud ing  travel time.

The additional inspection effort w o uld  amount to a 

total of 602 hours per ye a r  or about four months 

per year.
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Other -
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Contractual 2.0
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Tota l Cost 17.9
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(7) H O U S E  C O M M I T T E E  R E P O R T

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

The Judiciary

DATE: iVIU'rck ZZ. flXX 

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> I'ffl 3 8 ^  f Jl/i ̂

[ ] attached amendment(s )

[ do pass

[ ] do not pass

[ ] no recommendation

[ ] individual recommendations

[ ] additional referral to the

[ ] the same title

[ ] a new title

Committee

ADOPTS: C ] letter of intent

ATTACHES NEW FISCAL NOTE(s): 

[ ] fiscal impact

[ ] zero fiscal note

[ 3 zero with analysis

SIGNIN

  G - c f c i

[ 3 same as previous fiscal note 

published __ ___________________

[ 3 same as previous zero fiscal

note published 'Zf \ j ft V_____
SIGNING OTHER RECOMMENDATIONS:

Chairman1s signature



WORK DRAFT WORK DRAFT WORK d r a ;

Original sponsors: Rules/Governor,

Ii
/

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 is amended by adding a new section to read:

Sec. 46.08.075. LIENS AGAINST PROPERTY AS SECURITY FOR STATE 

EXPENDITURES. (a) 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 is 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 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 sends a copy of the certificate by 

certified mail to the persons described in (1 ) of this subsection and 

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

-1- CSHB 38 9 (Jud)
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WORK DRAFT WORK DRAFT WORK DRAJ

(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, issue 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 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 oil or hazardous substance release.

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

CSHB 3 8 9 (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 O F 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 is repealed and reenacted to read:

Sec. 46.03.822. STRICT LIABILITY FOR THE RELEASE OF HAZARDOUS 

SUBSTANCES. (a) 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 release 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; in 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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WORK DRAFT

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

(5) a person who transported or accepted the hazardous 

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 liable 

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 in privity of contract with, 

or employed by, the person, and that the person

(i) exercised due care with respect to the haz­

ardous substance; and

(ii) took reasonable precautions against the act 

of the third party and against the consequences of the act; 

or

(C) 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

(B) began operations to contain and clean up the 

hazardous substance.

CSHB 4 5 9 (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 is in privity of contract with the person 

who is otherwise liable if 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 is located was acquired by the person after the disposal or 

placement of the hazardous substance on, in, 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, in, or at the facility;

(2 ) the person is 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 person acquired 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, in, or at the facility, as 

provided in (c)(1 ) 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 reasonably ascertainable information 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 inspection.

(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, if 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 is 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 is the subject of the 

action relating to the facility.

(g) An indemnification, hold harmless, or similar agreement or 

conveyance is 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 other person subject to liability

under this section, or a guarantor, has or would have, by reason of

subrogation or otherwise against a person.

* Sec. 2. AS 46.03.826 is amended by adding a new paragraph to read:

(8 ) "facility" includes a

(A) building; structure; installation; equipment; pipe 

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; impoundment; ditch; 

landfill; storage container; motor vehicle; rolling stock; or 

aircraft; or

(B) site or area at which a hazardou substance has 

been deposited, stored, disposed of, placed, or otherwise locat­

ed.
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1 I N  T H E  H O U S E  B Y  T H E  J U D I C I A R Y  C O M M I T T E E

2 CS F O R  H O U S E  B I L L  NO. 389 ( J u d i c i a r y )

3 IN  T H E  L E G I S L A T U R E  O F  T H E  S T A T E  O F  A L A S K A

4 F I F T E E N T H  L E G I S L A T U R E  - S E C O N D  S E C T I O N

5 A  B I L L

6 F o r  a n  A c t  e n t i t l e d :  " A n  Act r e l a t i n g  to r e c o v e r y  of s t a t e  c o s t s  f or oil

7 a n d  h a z a r d o u s  s u b s t a n c e  r e l e a s e s ;  a n d  p r o v i d i n g  for

8 a n  e f f e c t i v e  d a t e . "

9 B E  IT E N A C T E D  BY  T H E  L E G I S L A T U R E  OF  T H E  S T A T E  O F  A L A S K A :

10 *  S e c t i o n  1. AS 4 6 . 0 8  is a m e n d e d  by a d d i n g  a n e w  s e c t i o n  to read:

11 Sec. 4 6 . 0 8 . 0 7 5 .  L I E N S  A C A I N S T  P R O P E R T Y  AS.— S E C U R I T Y — F O R - - £ T A T E  

E X P E N D I T U R E S .  (a) T h e  s t a t e  h as a ldTen^for e x p e n d i t u r e s  by  the stat e )

1 3 ^  f r o m  the oil a nd h a z a r d o u s  s u b s t a n c e  r e l e a s e  reTponse^ f u n d ~ b r  f r o m  any

14 o t h e r  s t a t e  fund, f o r  the c o n t a i n m e n t ,  c l e a n u p ,  o r  m i t i g a t i o n  of oil
/

15 o r  h a z a r d o u s  s u b s t a n c e  s p i les, a g a i n s t  a ll p r o p e r t y  o w n e d  by a p e r s o n

16 w h o  is d e t e r m i n e d  by the c o m m i s s i o n e r  to be l i a b l e  ̂ > for the e x p e n d i -

17 t u r e s  u n d e r  this c h a p t e r ,  AS  4 6 . 0 3 ,  AS 4 6 . 0 4 ,  42 U . S . C .  9607, or  o t h e r

18 s t a t e  or f e d e r a l  law. T he lie n  i n c l u d e s  i n t e r e s t ,  at the m a x i m u m  r ate

19 a l l o w a b l e  u n d e r  AS 4 5 . 4 5 . 0 1 0 ( a ) ,  f r o m  the d a t e  of the e x p e n d i t u r e s .

20 (b) A  l i e n  e s t a b l i s h e d  u n d e r  this s e c t i o n  a g a i n s t  r e a l  p r o p e r t y

21 is n o t ( e f f e c t i v e  u n l e s s  ___________

22 (1) a c e r t i f i c a t e  of l i e n  ^ i s  r e c o r d e d  in the d i s t r i c t

23 r e c o r d e r ' s  o f f i c e  for the d i s t r i c t  in w h i c h  the p r o p e r t y  is located,

24 d e s c r i b i n g  the p r o p e r t y  a nd s t a t i n g  the a m o u n t  of the lien, the n a m e

25 of the o w n e r  a- g r a n t o r ,  and, if k n o w n ,  t he n a m e  of  the p e r s o n  c a u s i n g

26 the oil or  h a z a r d o u s  s u b s t a n c e  r e l e a s e ;  a nd

27 (2) the c o m m i s s i o n e r  s e n d s  a c o p y  of  t he c e r t i f i c a t e  by

23 c e r t i f i e d  m a i l  to the p e r s o n s  d e s c r i b e d  in  (1) of thi s  s u b s e c t i o n  and

29 to a ll o t h e r  p e r s o n s  of r e c o r d  h o l d i n g  an  i n t e r e s t  in  the p r o p e r t y .
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1 (c) W h e n  an y  .amount w i t h  r e s p e c t  to w h i c h  a l i e n  h a s  b e e n  re-

2 c o r d e d  u n d e r  this s e c t i o n  has b e e n  p a i d  or r e d u c e d ,  the c o m m i s s i o n e r

3 shall, u p o n  r e q u e s t  of t he p r o p e r t y  owner, i s s u e  a c e r t i f i c a t e  dis-

4 ■' c h a r g i n g  or  p a r t i a l l y  r e l e a s i n g  the lien. T h a t  c e r t i f i c a t e  m a y  be

5 r e c o r d e d  in the o f f i c e  w h e r e  the c e r t i f i c a t e  of l i e n  w a s  r e c o r d e d .

(d) A  p e r s o n  w i t h  a n  o w n e r s h i p  i n t e r e s t  in p r o p e r t y  a g a i n s t

w h i c h  a l i e n  is r e c o r d e d  m a y  b r i n g  an a c t i o n  in the s u p e r i o r  c o u r t  to 

r e q u i r e  that the l ien be  r e l e a s e d .  T he lie n  s h a l l  be r e l e a s e d  if the 

c o urt f i n d s  that the o w n e r  of the p r o p e r t y  is n ot l i a b l e  f o r  the costs 

of the s t a t e  in c o n n e c t i o n  w i t h  c o n t a i n m e n t ,  c l e a n u p ,  or  m i t i g a t i o n  of 

the oil o r  h a z a r d o u s  s u b s t a n c e  release. 

r Sec. 2. T h i s  A c t  takes e f f e c t  i m m e d i a t e l y  u n d e r  AS 0 1 . 1 0 . 0 7 0 ( c ) .
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B Y  T H E  R U L E S  C O M M I T T E E  BY
1 IN T H E  H O U S E  R E Q U E S T  O F  T H E  G O V E R N O R

2 H O U S E  B I L L  NO. 389

3 IN  T H E  L E G I S L A T U R E  O F  T H E  S T A T E  O F  A L A S K A

4 F I F T E E N T H  L E G I S L A T U R E  - S E C O N D  S E S S I O N

5 A  B I L L

(■ F o r  a n  A c t  e n t i t l e d :  " A n  A c t  r e l a t i n g  to r e c o v e r y  of s t a t e  c o s t s  f o r  oil

7 a n d  h a z a r d o u s  s u b s t a n c e  r e l e a s e s ;  a n d  p r o v i d i n g  for

8

22

26

a n  e f f e c t i v e  d a t e . "

9 B E  IT E N A C T E D  B Y  T H E  L E G I S L A T U R E  OF T H E  S T A T E  O F  A L A S K A :

10 * S e c t i o n  1. AS  4 6 . 0 8  is a m e n d e d  by a d d i n g  a n

11 Sec. 4 6 . 0 8 . 0 7 5 .  L I E N S  A G A I N S T  P R O P E R T Y

ew s e c t i o n  to read:

A S  S E C U R I T Y  F O R  S T A T E

12 E X P E N D I T U R E S .  ( a ) ( ^ T h e  s t a t e  h as a l i e n  f o r ^ e x p e n d i t u r e s  b y  t h e  s t ate

13 f r o m  the oil a n d  h a z a r d o u s  s u b s t a n c e  r e l e a s e  r e s p o n s e  f u n d  (AS 4 6 . 0 8 . -

14 010) or  f r o m  a n y  o t h e r  s t a t e  fund, f o r  t he ^ c o n t a i n m e n t ,  ' c l e a nup^) or

15 ^“m i t i g a t i o n  of oi l  or h a z a r d o u s  s u b s t a n c e  s p i lls, a g a i n s t  a ll praj^e cty-^''/

16 "■ owiied by 5 ~p,erson w h o  is d e t e r m i n e d  by the c o m m i s s i o n e r  to b e  l i a b l e

17 f o r  t he e x p e n d i t u r e s  u n d e r  this c h a p t e r ,  A S  4 6 . 0 3 ,  4 6 . 0 4 ,  oi 46.08,

18 42  U.S.C. sec. 9607, or  o t h e r  s t a t e  or  f e d e r a l  law. T h e  l i e n  i n c l u d e s

19 i n t e r e s t ,  at the m a x i m u m  rat e  a l l o w a b l e  u n d e r  A S  4 5 . 4 5 . 0 1 0 ( a ) ,  f r o m

20 the d a t e  of  the e x p e n d i t u r e s .

21 (b) A  l i e n  e s t a b l i s h e d  u n d e r  this s e c t i o n  a g a i n s t  r e a l  p r o p e r t y

is >not^ effecViv)e' u n l e s s  (1) a c e r t i f i c a t e  of  l i e n  is r e c o r d e d  in  the

23 d i s t r i c t  r e c o r d e r ' s  o f f i c e  f or the d i s t r i c t  in w h i c h  the p r o p e r t y  is

24 located, d e s c r i b i n g  t he p r o p e r t y  a nd s t a t i n g  the a m o u n t  of th e  lien,

25 the n a m e  of  the o w n e r  as g r a n t o r ,  and, if k n o w n ,  th n a m e  of the

p e r s o n  c a u s i n g  t he oi l  or h a z a r d o u s  s u b s t a n c e  r e l e a s e ;  and^ (2) the

27 c o m m i s s i o n e r  m a i l s  a c o p y  of t h e ^ c e r t i f i c a t e  to t h e  p e r s o n s  d e s c r i b e d

28 i n  (1) of this s u b s e c t i o n  an<

29 a n  i n t e r e s t  in t he p r o p e r t y .

28 i n  (1) of this s u b s e c t i o n  a n d  to a ll o t h e r  p e r s o n s  of  r e c o r d  h o l d i n g

A, /
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(c) A  l i e n  e s t a b l i s h e d  u n d e r  t h i s  s e c t i o n \  is s u p e r i o r  / t o  a

t r a n s f e r ,  m o r t g a g e ,  a t t a c h m e n t ,  claim, d e m a n d ,  o r  o t h e r  e n c u m b r a n c e  

e s t a b l i s h e d ^ o n ^ r  after) the e f f e c t i v e - d a t e  of  _this Act, i n  a n y  m a n n e r  

a f f e c t i n g  the p r o p e r t y .  T h i s  subsectiofi d o e s ^ n ot ap p l y  to r e a l  p r o p­

er t y  t h a t  c o n s i s t s  e x c l u s i v e l y  of' -res i d e n t i al r e a l  p r o p e r t y .  T h e  

c o m m i s s i o n e r  m a y  a d o p t  r e g u l a t i o n s  d e f i n i n g  " r e s i d e n t i a l  r e a l  p r o p e r­

t y” fo r  the p u r p o s e s  of t his s e c tion.

\ (d) F o r  p r o p e r t y  c o n s i s t i n g  e x c l u s i v e l y  of  r e s i d e n t i a l  r e a l

p r o p e r t y ,  a l i e n  e s t a b l i s h e d  u n d e r  t his s e c t i o n  is su p e r i o r  to a 

t r a n s f e r ,  m o r t g a g e ,  a t t a c h m e n t ,  claim, d e m a n d ,  o r  o t h e r  e n c u m b r a n c e  on

:e of  l i e n - i s  r e c o r d e d  u n d e rt hat p r o p e r t y  r e c o r d e d  ^ f t e r  a 

this s e c t i o n  on  that p r o p e r t y .

(e) W h e n  a ny a m o unt, w i t h  r e s p e c t  to w h i c h  a l i e n  ha s  b e e n  r e­

c o r d e d  u n d e r  this s e c t i o n ,  h a s  b e e n  p a i d  or  r e d u c e d ,  the c o m m i s s i o n e r  

sh all, u p o n  r e q u e s t  of t he p r o p e r t y  owner, i s s u e  a c e r t i f i c a t e  d i s­

c h a r g i n g  o r  p a r t i a l l y  r e l e a s i n g  th e  lien. T h a t  c e r t i f i c a t e  m a y  be 

r e c o r d e d  in the o f f i c e  w h e r e  th e  c e r t i f i c a t e  of l i e n  w a s  r e c o r d e d .

(f) A  p e r s o n  w i t h  a n  o w n e r s h i p  i n t e r e s t  i n  p r o p e r t y  a g a i n s t  

w h i c h  a l i e n  is r e c o r d e d  m a y  b r i n g  a n  a c t i o n  i n  t h e  s u p e r i o r  c o u r t  to 

r e q u i r e  t hat the l ien b e  r e l e a s e d .  T h e  l i e n  m u s t  be  r e l e a s e d  if  the 

c o u r t  f i n d s  that the o w n e r  o f  t he p r o p e r t y  is n o t  l i a b l e  f o r  t he c o s t s  

of  t h e  s t a t e  i n  c o n n e c t i o n  w i t h  c o n t a i n m ent, c l e a n u p ,  o r  m i t i g a t i o n  of 

t he o i l _ o r _ h a z a r d o u s  s u b s t a n c e  release.

* Sec. 2. T h i s  A ct t a kes e f f e c t  i m m e d i a t e l y  u n d e r  A S  0 1 . 1 0 . 0 7 0 ( c ) .

.. ..
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IN T H E  H O U S E
B Y  T H E  R U L E S  C O M M I T T E E  BY  
R E Q U E S T  OF  T H E  G O V E R N O R

H O U S E  B I L L  NO. 389 

IN T H E  L E G I S L A T U R E  O F  T H E  S T A T E  OF  A L A S K A  

F I F T E E N T H  L E G I S L A T U R E  - S E C O N D  S E S S I O N  \

A  B I L L

F o r  a n  Ac t  e n t i t l e d :  " A n  A c t  r e l a t i n g  to r e c o v e r y  of s t a t e  c o sts f o r  oil

a n d  h a z a r d o u s  s u b s t a n c e  r e l e a s e s ;  a nd p r o v i d i n g  f or 

a n  e f f e c t i v e  d a t e . "

B E  IT  E N A C T E D  B Y  T H E  L E G I S L A T U R E  OF  T H E  S T A T E  O F ^ L A S R J t : ---

* S e c t i o n  1. AS  4 6 . 0 8  is a m e n d e d  b y  a d d i n g  a n e w  s e c t i o n  t o / r e a d :

Sec. 4 6 . 0 8 . 0 7 5 .  L I E N S  A G A I N S T  P R O P E R T Y  AS SECUF F O R  S T A T E

E X P E N D I T U R E S .  (a) T h e  s t a t e  h as a l i e n for. e?e x p e n d i t u r e s  by t he s t a t e

f r o m  the oil a nd h a z a r d o u s  s u b s t a n c e  r e l e a s e  r e s p o n s e  f u n d  (AS 4 6 . 0 8 . -

010) o r  f r o m  a ny o t h e r  s t a t e  fund, f o r  t he c o n t a i n m e n t ,  c l e a n u p ,  o r ^  [J

m i t i g a t i o n  of oil or h a z a r d o u s  s u b s t a n c e  s p i l l s ,  a g a i n s t  a ll p r o p e r t y  f)rJlc\(/ •> 
~~~— l/'Y j 

o w n e d  by a p e r s o n  w h o  is d e t e r m i n e d  by t he c o m m i s s i o n e r  to be liable/

fo r  the e x p e n d i t u r e s  u n d e r  thi s  c h a p t e r ,  A S  4 6 . 0 3 ,  46.04, o r  46.0 8 ,

42 U . S.C. sec. 9607, o r  o t h e r  s t a t e  or  f e d e r a l  law. T h e  J^ien— i n c l u d e s  

interests? at t h ^  m a x i m u m  rate5 a l l o w a b l e  u n d e r  AS 45 .*r5 .010 (a) J  f r o m  

the d a t e  of the e x p e n d i t u r e s .

(b) A  l i e n  e s t a b l i s h e d  u n d e r  thi s  s e c t i o n  a g a i n s t  r e a l  p r o p e r t y

is n ot e f f e c t i v e  u n l e s s  (1) /-'a c e r t i f i c a t e  of lien) is r e c o r d e d  i n  the

d i s t r i c t  r e c o r d e r ' s  o f f i c e  f o r  t h e  d i s t r i c t  in  w h i c h  the p r o p e r t y  is 

l o c ated, d e s c r i b i n g  t he p r o p e r t y  a n d  s t a t i n g  the a m o u n t  of t he lien, 

the n a m e  of the o w n e r  as g r a n t o r ,  and, if k n o w n ,  the n a m e  of the 

p e r s o n  c a u s i n g  the o il o r  h a z a r d o u s  s u b s t a n c e  r e l e a s e ;  a n d  (2) the

.commissioner v m a i l s T a  c 3 ^  of t he c e r t i f i c a t e  to t he p e r s o n s  d e s c r i b e d

^ _______
i n  (1) of  this / s u b section a n d  „trcf~all o t h e r  p e r s o n s  of r e c o r d  h o l d i n g

a n  i n t e r e s t  in  the p r o p e r t p .

HB0389A
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1 (c) A  l i e n  e s t a b l i s h e d  u n d e r  this s e c t i o n  is s u p e r i o r  to a

2 t r a n s f e r ,  m o r t g a g e ,  a t t a c h m e n t ,  claim, d e m a n d ,  o r  o t h e r  e n c u m b r a n c e

3 e s t a b l i s h e ^ ^ m ) o r ^ a f t f e r 7 B h e  effect^ive_datig ^ f ^ t h i s  ̂ A c t , in a ny m a n n e r

4 a f f e c t i n g  the p r o p e r t y .  T h i s  s u b s e c t i o n  doe s  n ot a p p l y  to rea l  p r op-

5 e r t y  tha t  c o n s i s t s  e x c l u s i v e ly of  r e s i d e n t i a l  r e a l  p r o p e r ty. T h e

6 , . c o m m i s s i o n e r  m a y  a d opt regulations) d e f i n i n g  " r e s i d e n t i a l — r e a l _ j o r o p e r -

7 ty" f o r  the p u r p o s e s  of this section.

8 (d) F o r  p r o p e r t y  c o n s i s t i n g ^  e x c l u s i v e l y  / o f  r e s i d e n t i a l  r e a l

9 p r o p e r t y ,  a lie n  e s t a b l i s h e d  u n d e r  this s e c t i o n  is s u p e r i o r  to a

10 t r a n s f e r ,  m o r t g a g e ,  a t t a c h m e n t ,  claim, d e m a n d ,  or  o t h e r  e n c u m b r a n c e  on

11 tha t  p r o p e r t y r e c o r d e d  a f t e r  a c e r t i f i c a t e  of l i e n  is r e c o r d e d  u n d e r

12 thi s  s e c t i o n  on that p r o p e r t y .

13 (e) W h e n  a n y  amount, w i t h  r e s p e c t  to w h i c h  a l i e n  h a s  b e e n  re-
y

c o r d e d  u n d e r  this section, h a s  b e e n  p a i d  o r  r e d u c e d ,  the c o m m i s s i o n e r

15 s h all, u p o n  r e q u e s t  of th e  p r o p e r t y  owner, i s s u e  a c e r t i f i c a t e  dis-

16 c h a r g i n g  or  p a r t i a l l y  r e l e a s i n g  t he lien. T h a t  c e r t i f i c a t e  m a y   be

17 r e c o r d e d  in the o f f i c e  w h e r e  the c e r t i f i c a t e  of l i e n  w a s  r e c o r d e d .

18 (f) A  p e r s o n  w i t h  a n  o w n e r s h i p  i n t e r e s t  in  p r o p e r t y  a g a i n s t

19 w h i c h  a l i e n  is r e c o r d e d  m a y  b r i n g  a n  a c t i o n  i n  t he s u p e r i o r  c o urt to

20 r e q u i r e  tha t  the l i e n  be  r e l e a s e d .  T h e  l i e n  m u s t  be  r e l e a s e d  if the

21 c o u r t  f i n d s  that t he o w n e r  of the p r o p e r t y  "is n o t  liable, f p r  th e  c o sts

22 of  t h e  s t a t e  in c o n n e c t i o n  w i t h  c o n t a i n m e n t ,  c l e a n u p ,  or m i t i g a t i o n  of

23 t he oil o r  h a z a r d o u s  s u b s t a n c e  release.'^

1J ... ...... ....

JUa.

4 *  Sec. 2. T h i s  A ct t a kes e f f e c t  i m m e d i a t e l y  u n d e r  A S  0 1 . 1 0 . 0 7 0 ( c ) .
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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 is amended by adding a new section to read:

Sec. 46.08.075. LIENS AGAINST PROPERTY AS SECURITY FOR STATE 

EXPENDITURES. (a) 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 is 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 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 sends a copy of the certificate by 

certified mail to the persons described in (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, issue 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 lien shall be released if the 

court finds that the owner of the property is not liable for the costs 

of the f. tate 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).
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SUBSTITUTE LANGUAGE AT " A " :

(•I) a p a rso n  who by c o n t r a c t ,  a g re e m e n t ,  o r  o t h e r w i s e 
a r r a n g e d  f o r  d i s p o s a l  o r  t r e a t m e n t ,  o r  a r r a n g e d  w i t h  a 
t r a n s p o r t e r  f o r  t r a n s p o r t  f o r  d i s p o s a l  o r  t r e a t m e n t ,  o f  h aza rd ou s 
s u b s ta n c e s  owned o r  possessed  by such p e r s o n ,  by any o t h e r  p a r t y 
o r  e n t i t y ,  a t  any f a c i l i t y  o r  i n c i n e r a t i o n  v e s s e l  owned o r 
o p e r a t e d  by a n o t h e r  p a r t y  o r  e n t i t y  and c o n t a i n i n g  such haza rd ou s 
s u b s t a n c e s ;  and

NEW LANGUAGE AT "B'

(j& )&nhe te rm  p r i v i t y  o f  c o n t r a c t  i n  ( b ) ( 1 ) ( B )  o f  t h i s  
s e c t i o n  i n c l u d e s ,  b u t  i s  n o t  l i m i t e d  t o ,  b e in g  a p a r t y  t o

fa) To establish th a t the defendant had no reason to 
know, as provided in clause (i) of subparagraph  (A ) of

t^ r la n d  con tracts , deeds o r o the r in strum en ts tran sfe r­
ring title  o r possession, unless the real p roperty  on which 
the facility  concerned is located was acqu ired  by the 
defendan t a f te r  the disposal or p lacem ent o f the  h az ard ­
ous substance on, in, or a t  the facility, and one or m ore 
of the circum stances described  in clause (i), (ii), or (iii)

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

(i) A t the tim e the defendant acquired the facility the 
defendant did not know and had no reason to know tha t 
any hazardous substance which is the subject o f the 
release or threatened  release was disposed of on, in, or at 
the facility.

(ii) T he defendant is a governm ent entity  which ac­
quired the facility by escheat, or through any other 
involuntary transfer or acquisition, or through the exer- 
cise o f em inent dom ain authority  by purchase or 
condem nation.

(iii) T he defendant acquired the facility by inheri­
tance or bequest.
In addition to establishing the foregoing, the defendant 
must establish that he has satisfied the requirem ents o f 

.^ s e c t io n  W ( b ) ( ^ ) ( ^ )  and (U).
*(*> Cj? )

this paragraph, the defendant m ust have undertaken, at 
the time of acquisition, all appropria te  inquiry into the 
previous ownership and uses of the property consistent 
w ithjjood com m ercial or custom ary practice in an effort 
to minimize liability. T or~ pufposes o f tfie preceding 
sentence the court shall take into account any special­
ized knowledge or experience on th e  part o f the defend­
an t, the relationship of the purchase price to the value of 
the property if uncontam inated , com monly known or 
reasonably ascerta inable inform ation about the property, 
the obviousness of the presence o r likely presence of 
contam ination a t the property, and the ability to detect 
such contam ination by appropriate  inspection.

(<$ Nothing in this paragraph  or in section 107(b)(3) 
shall diminish the liability o f any  previous owner or 
operator of such facility who would otherw ise be liable 
under this Act. N otw ithstanding this paragraph, if the 
defendant obtained actual knowledge o f the release or 
threatened release o f a hazardous substance a t such 
facility when the defendant owned the real property and 
then subsequently transferred  ownership of the property 
to another person w ithout disclosing such knowledge, 
such defendant shall be trea ted  as liable under section 
107(a)(1) and no defense under section 107(b)(3) shall 
be available to such defendant.
Y (p ) N othing in this paragraph  shall affect the liability 
under this A ct of a defendan t who, by any ac t or 
omission, caused or contributed  to  the release or th rea t­
ened release of a hazardous substance which is the 
subject o f the action relating  to the facility.n r \  t i  ••• ••

\



w ate r by th e  d ep a rtm en t of h e a lth  an d  env iro n m en t or the federal environ­
m en ta l protection agency u n d er the  au th o rity  of th e  Safe D rinking  W ater Act. 
All such tes ts  shall be paid for by such  county. [Acts 1983, ch. 423, § 8.]

C om piler’s N otes. 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 R eferences. 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. L ien s  o n  p ro p e r ty .  —  (a) W henever a  hazardous substance 
s ite  is placed on th e  lis t of hazardous substance sites p u rsu an t to 
§ 68-46-206(e), or w henever th e  com m issioner otherw ise begins to expend 
m oney for inves tig a tion, iden tifica tion, conta in m en t or cjean up of a particu ­
la r  s ite  u n d er th is  part, the com m issioner m ay file a notice w ith  the  office of 
th e  reg is te r  of deeds o f the  county  in  w hich th e  property lies.

(b) W ith in  one (1) y ea r a f te r  th e  com pletion of a project to contain or clean 
up th e  hazardous substance a t  a p a r tic u la r  s ite  u n d er th is  p a rt, the commis­
sioner sh a ll item ize the m oney so expended and  sh a ll file a s ta tem en t thereof 
in  th e  office of th e  reg is te r o f deeds of th e  county  in  w hich th e  property lies, 
to g e th er w ith  notarized ap p ra isa ls  by a n  independen t app raiser of the  value of 
th e  p roperty  before and  a fte r th e  clean  up  w ork perform ed a t  th e  site, if  the 
m oney so expended sha ll re su lt in  a  s ig n ifican t increase in  property  values. 
Such s ta te m e n t shall co n stitu te  a  lien  upon such land. The lien shall not 
exceed th e  am o u n t d eterm ined  by th e  ap p ra isa l to be the  increase in the 
m a rk e t value  of the property  as a  re s u lt  of th e  clean up work.

(c) I f  th e  property  ow ner is aggrieved  by th e  am oun t of th e  lien  filed under 
subsection (a), the  property  ow ner m ay cause an o th er ap p ra isa l to be per­
form ed by an  independent ap p ra ise r an d  m ay su b m it the  m a tte r  to the chan­
cery co u rt of th e  county in  w hich th e  p roperty  is located to determ ine the 
app ro p ria te  am oun t of the  lien . A decision of th a t  court m ay be appealed 
according to th e  Tennessee R ules of A ppellate  Procedure.

(d) T he lien provided in  th is  section sh a ll be en tered  in  th e  records of the 
re g is te r  of deeds of th e  county in  w hich th e  property  lies. Such sta tem en ts 
sh a ll co n stitu te  a  lien upon such  p roperty  a s  of th e  da te  th e  notice is filed 
p u rsu a n t to  subsection (a), and  sh a ll have  p rio rity  as a  lien second only to tax 
liens. Such a  lien  shall be satisfied  to  the  ex te n t o f th e  value o f the consider­
ation  received a t  the  tim e of tran sfe r of ow nership, and  if  the lien  is no t fully 
sa tisfied  a t  th e  tim e of tran sfe r, i t  sh a ll rem ain  a  lien  on the  property  u n til it 
is fu lly  satisfied.

(e) A form  of notice su b s tan tia lly  a s  follows is sufficient to comply with 
subsection  (a):

NOTICE OF L IE N  UN D ER 
HAZARDOUS W ASTE M ANA GEM EN T ACT OF 1983

N am e of titleholder(s) ..............................................................................................
P ro p erty  a d d re s s .........................................................................................................
D escrip tion  of property  subject to possible lien  sufficient to identify 

such  p ro p e r ty ...........................................................................................................

7 '  '
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D ate, s ig n a tu re , and  address of th e  C om m issioner o r h is au thorized
d e s ig n e e   ........................................................................................................

The reg is te r of deeds shall note the d a te  and  tim e of filing, and  an  ap p ro p ria te  
reg is tra tio n  num ber, and  shall record th e  notice in  the  lien book in  th e  office 
of th e  reg ister.

(0  T he effective d a te  of all p rior liens claim ed u nder th is  ch ap te r sh a ll be
unaffected by th e  1986 am endm ent to th is  section if  a notice is filed in  accor­
dance w ith rubsection  (a) of th is  section on or before Decem ber 31, 1986, 
which notice sha ll se t forth , in addition to the  inform ation requ ired  by subsec­
tion  (e) hereof, the  claim ed effective d a te  of th e  lien  if  e a rlie r  th an  th e  d a te  of 
the  filing  of the notice. A fter Decem ber 31, 1986, all claim ed liens sh a ll be 
effective as of th e  d a te  th e  notice is filed p u rsu a n t to subsection (a). [Acts 
1983, ch. 423, § 9; 1986, ch. 528, § 1.]

Com piler's N otes. Acts 1986, ch. 528, 5 1, 
added (a), (e), and (f) and amended (d).

68-46-210. R e s p o n s ib le  w a s te  d is p o s a l  in c e n tiv e  fu n d . —  (a) T here  is 
created  a  special agency account in th e  general fund to be know n as th e  
"responsible w aste  disposal incentive fund.”

(b) T here  is app ropria ted  to the responsible w aste disposal incentive fund 
the  sum  of five hun d red  thousand dollars ($500,000) for fiscal y ea r 1983-1984 
and  th e re  sh a ll be appropriated  the  sum  of one m illion five hundred  th ousand  
do llars ($1,500,000) for fiscal year 1984-1985.

(c) In te re s t accru ing  on investm ents and  deposits of such fund sh a ll be 
re tu rn ed  to it  and  rem ain  a p a r t of such fund.

(d) Any unencum bered  and any unexpended balance of th is  fund rem a in in g  
a t  th e  end of any  fiscal y ea r shall no t rev e rt to th e  genera l fund, b u t sh a ll be 
carried  forw ard u n til expended in  accordance w ith  th e  provisions of th is  sec­
tion.

(e)(1) The board sh a ll p rom ulgate ru les  and  reg u la tio n s in  accordance w ith  
the  provisions of th e  U niform  A dm in istra tive  P rocedures Act, com piled in 
title  4, ch ap te r 5, to estab lish  elig ib ility  req u irem en ts for a local governm ent 
to receive th e  m oney deposited in th e  responsible w aste  disposal incen tive 
fund.

(2) A t a m inim um , for a local governm ent to be elig ib le to  receive such 
funds, th e  com m ercial facility m ust be located w ith in  th e  ju risd ic tio n  of such 
local governm ent, such facility m ust have a p erm it to  operate  p u rsu a n t to th e  
provisions of § 68-46-108, such facility  m u st be constructed  and  operational 
and  th e  following s tan d ard s  m ust be met:

(A) The facility  is m ulti-purpose w ith  both land  disposal capability  and  
facilities for advanced technology, h ig h -tem p era tu re  th e rm a l trea tm en t;

(B) The facility  h as  a m inim um  design  capacity  to  operate  for tw enty  (20) 
years;

(C) T he facility  is operated p u rsu a n t to the  provisions of p a r t 1 of th is  
chap ter; and

(D) The local governm ent w ith  ju risd ic tio n  over th e  facility  does n o t have 
an y  zoning requ irem en t, subdivision reg u la tio n , ord inance, regu la tion  or



U r
compel cleanup o r containm ent consisten t with regulations and guidelines established by 
the secre ta ry .

E. (1) W hen a  site  has been declared an abandoned hazardous w aste site, the secre­
ta ry  is au thorized  to undertake the physical control, con tainm ent^nd clegnOpTor closure 
of the abandoned hazardous w aste site  and may retain personnel for these purposes who 
shall opera te  under his direction.

(2) In all cases in which the secreta ry  proposes to treat, store, or dispose of hazardous 
w astes a t  th e  abandoned hazardous w aste site, he shall prepare a closure plan se tting  
forth  how the s ite  will be closed. The secretary  shall provide an opportunity for the 
public to subm it com m ents about the plan. The secretary  shall provide adequate notice to 
the public o f any public hearings on the closure plan by placing a notice in the general 
circulation new spaper o f the parish in which the hearing is to be held. I f  the secretary  
determ ines th a t im m ediate action is required  to secure the site  or dispose o f any w aste in 
o rder to p ro tec t the health  or sa fe ty  of persons affected by the site o r its contents o r to 
p ro tec t the  environm ent, he m ay take such action prior to submission o f the plan and may 
subsequently  su b m it a plan detailing em ergency actions taken and those actions which he 
will be tak ing  in the fu ture .

(3) The se c re ta ry  shall have au thority  to implement the • 'osure plan and to t ik e  all 
actions including erecting fences, signs, gates, levees, and monitoring devices as  are 
reasonably necessary  to secure the site  and prevent unauthorized o r inadverten t entry .

F. (1) The secreta ry , hy recording the declaration of abandonm ent in the m ortgage 
records o f  the parish  w here the property  is located, may create a jie jL against property  
declared to be abandoned to the ex ten t o f  the expenditures by the s ta te  necessary to 
rem edy th e  problem  o r to the ex ten t o f the appraised value a fte r  said expenditures, 
whichever is less. The secretary  m  j "wide in the declaration th a t the lien is limited to 
certain  portions o f p roperty  declared to . t  abandoned and may provide th a t  a  lien shall 
not be recorded ag a in s t property o f  a person th a t the commission finds w as in no way 
responsible fo r  th e  spill o r accident causing the dam age requiring the expenditure of 
money from  the fund. The filing o f a sw orn sta tem en t of the am ount expended perfects 
the lien retxoactivelj to the date o f the recordation of the declaration.

(2) S ubsequen t to  a  declaration of abandonm ent, a person whose property  has been 
declared to  be abandoned and agai"'-.. which a lien has been created thereby may apply to 
the secre ta ry  o r  file an ac •'n in ’;ie strict court to require th a t the clerk erase the lien 
from  the records if the s e a  .ary  .ou rt finds th a t the spill w as in no way caused by
any action o r negligence on th» , o f  the person who is the ow ner of the property  
subject to the lien o r m ay file an acMr-n .uve the debt reduced to the appraised value of 
the property .
Added by Acts 1984, No. 674, § 1.

§ 1149.7. H az a rd o u s  W aste A ssessm ent R eport; requirem ents; subm ission

A. The sec re ta ry  is hereby authorized and mandated to develop a com prehensive 
evaluation o f hazardous w aste in Louisiana, and to issue such evaluation in the form  o f a 
rep o rt as provided for herein. The office o f solid and hazardous w aste shall a ss is t the 
secre ta ry  in the  developm ent and on-going update of the re p o r t

B. P rio r to  J a n u a ry  31, 1986, the secretary  shall presen t a repo rt as authorized in 
Subsection A o f  th is Section to the S enate and House N atural Resources Committees. 
The rep o rt shall, a t  a  minimum, provide the following information:

(1) An inventory  o f the known hazardous w aste sites in Louisiana, including:
(a) The types o f  w astes as determ ined by the secretary to be p resen t in the w aste

sites.
(b) An es tim ate  o f the am ount o f each type o f w aste in a w aste site  as may be

reasonably  determ ined by the secreta ry .

R.S. 30:1149.6 m in e r a l s , o i l , a n d  g a s
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21E § 12 OFFICERS OF THE COMMONWEALTH

Code o f  Massachusetts Regulations When trade secrets may be disclosed by
Department o f  environmental quality engi- department, see 310 CMR 3.21.

nee ring,
Availability o f  public records to general pub­

lic, see 310 CMR 3.10.

§ 13. Ju d g m en t; in te rest; liest on  p ro p e rty  persons liable

Any liability to the com nonw ealth  under this chap te r shall constitu te a debt to the 
com monwealth. Any such debt, to g e th er w ith in te res t thereon a t  the ra te  o f twelve pei 
cen t per annum  from the d a te  such d eb t becomes due, shall constitute a lien
property  owned by persons liable under this chapter when a s ta tem en t o f claim naming 
chpersWimsuch persWiS'is recoraed~or tiled. If ihiTStffeTtesdribed in such s ta tem en t comprises rea 

property, the s ta tem en t shall bo recorded in each reg is try  of deeds in the commonwealth 
and shall also be reg istered  in each reg is try  d istric t in which any person named in sue! 
s ta te m en t o f claim holds record title to reg istered  land a3 show n on the cu rren t index o! 
reg istered  land owner? in such d is t r ic t  The land co u rt certificate num ber of each sue! 
ow ner shall be noted on the s ta te m en t when presen ted  for recording and each assistan ' 
recorder, upon receipt o f such s ta te m e n t shall note such s ta tem en t on the ow ner’.1 
certificate o f title. In the case of personal property, w hether tangible o r intangible, th< 
s ta tem en t shall be filed in accordance w ith the provisions of section 9-401 of chapter ont 
hundred and six. Any lien recorded, reg is te red  or filed p u rsu an t to th is section shall hav« 
priority  over any encum brance th e re to fo re  recorded, reg istered  or filed with respect tf 
any site, o the r than real propertr the g re a te r  p a r t  o f which is devoted to single oi 
m ulti-family housing, described in such s ta tem en t o f  claim, b u t as to all o ther rea 
property  shall be subject to encum brances o r o ther in te rests  recorded, reg istered  or filed 
p n o r  to  the record, reg istra tion  or filing o f such sta tem en t, and as to  all o ther persona! 
p roperty  shall be sub ject to the priority  ru les of said chap ter one hundred and six. Such 
lien, o the r than  a lien on real p roperty  the g rea te r  p a r t  of which is devoted to  single oi 
multi-family housing, shall continue in force w ith respect to  any particu lar real o: 
personal p roperty  until a  release o f  the lien signed by the com m issioner is recorded 
reg istered  or filed in the place w here the s ta tem en t o f  claim as  to such property affectec 
by the lien w as recorded, reg istered  o r filed. In addition to discretionary releases oi 
liens, the  com m issioner shall fo rthw ith  issue such a release in any case where the debt foi 
which such lien attached, toge ther w ith in te rest and costs thereon, has been paid O’ 
legally abated. This section shall no t apply to any property, real o r personal, tangible o. 
intangible, any  money, fees, charges, revenues or otherw ise, owned, payable to o r by, he!< 
in t ru s t  by o r for, or otherw ise owned, operated or m anaged by the  M assackusetL 
Municipal W holesale Electric Com pany established p u rsu an t to chap te r seven hundrei 
and seventy-five o f the acts o f n ineteen hundred and seventy-five, M assachusetts munici 
pal ligh t departm en ts organized under ch ap te r one hundred and six ty-four o r any othe 
special law, o r w ith respect to any p roperty  real or personal w hatsoever o f municipal ligh 
departm en ts adm inistered p u rsu an t to  chap te rs fo rty-four and one hundred and sixty-fou 
A. ■ N otw ithstanding  the foregoing, the aforesaid M assachusetts Municipal Wholesal 
Electric Com pany and Municipal l i g h t  D epartm ents shall use their au thority  as providet 
by applicable s ta tu te s  to assess, contain, o r  remove any such oil o r hazardous m ateria 
re lease  for which they  are  responsible under chapter tw enty-one E.
Added by St.1983, c. 7, § 5. Amended by St.1983, c. 573, § 3.

1983 Am endment St.1983, c. 573, § 3 . an er, is filed within ninety days a fte r the incui
emergency act, approved Dec. 15, 1983, and by rence o f  costs and expenses"; rewrote the thir
§ 4 made effective as o f March 24, 1983, in the sentence, which p rior thereto read: “ In  the car
second sentence, substituted owned by fo r  , 0 f  rea | property the statement shall be filed ii
h x J  ■ -■ ra litn  t o  M > |  O  n  M  r t n r O f t n O  r t P O O .  * _and rights to property, real and personal, pres- ^  d ^ orded by Uie appropriate regvently owned o r a fte r acquired, o f  the , subsUtut- ** , , . J .  . "  J . *ed "when" fo r  " i f '  and "naming such persons is ^ 7  o f  deeds. , inserted the fourth sentenc<
recorded or filed" fo r  " , describing the property designated the form er firs t and second sentenci
subject to the lien and signed by the commission- o f Ihe second paragraph as the sixth and sevenl
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i  (c) of section 22a-56. Any 
tis section shall be deposited in 
r this section aod shall be used 
lissioner pursuant to subsection 
or mitigation.

P A  76-9. S. 1, 2; P A .  79-605, S. 5 ,1 7 ; 
1; 84-370, S . I .  ft, P A  85-177, S . ! ,  2;

to ttody pesticide p o tk sx n  o f  grouodwHa*

bursement for containm ent or, 
lissions. (a) Any person, firm,'! 
i or otherwise mitigates the effects j  
or gaseous products or hazardous, 

oiled loss, seepage or filtration of a 
o reimbursement from any person, } 
for S L .h  containment, removal, or < 

quids or solid, liquid or gaseous ■ 
ition or other emergency resulted j 
, firm or corporation. When such j

"A
. added proviro allowing tssa ssa a u  o f tict4e 
•n sa  resources cornm tranc and in  chim-..—
I dial provisions y p b c jfcte  in c rx t vho u  
C substituted "m-glig ra ty  caused" for "grozi 
e and ooe-bslf t m a  * c  casts and r-p aa e*  
ibility to cases w bae dam ages would c ra v d  
x a  to emergeobex, to uncontrolled looea of 
■tea, deleted provision setting forth «IVy»tfc<u 
leaded Sohsec. (d) to authorize etpeoditztra 
use. Compensation and Liability Act o f 1980,
■ waste disposal aaes, and to specify limit* on 
cifically subjected hazardous waste owned by 
od d  threat to teahh o r environment, ~> the 
id by requiring that net m ore then £80,000 be 
•A. 84-81 arnendtd Sobaec. (d) by limiting 

r  a n t i  for short-term provision and capital 
intbocizibon o f fanda for the hazardous waste 

J  yean involved and by imposing limit on 1 
>07 amended Subtec. (d) by deleting •
sle drinking water, reqendng the commiaaioaer 
■zabtishing tbe cap on the amount that can be 
tbe limit on n p rn d im n a  under Subdiv. (5) an 
,5) o f Subsec. (d) by cathorizing expr.rfinnea 
seizing double damages i f  poUoboa was wilful; - 
y the Hazardous Wasae Management Service in 
f  potable drinking water and a  pesticide study J

ne second Wednesday after the 
assembly, the commissioner of 5j 
joint standing commit tee of die ■ 

g to the environment, which sets '• 
(1) the amount o f  income to and ; 
tabjished by section 22a-4Sl, and 
ting the status o f said fund for the j
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p jllution 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 mitiga ing 
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 m a te r i a ls  
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.

(c) 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.

14.)
(1969, P.A . 765. S. 5; 1971, P A . 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 
protecboo 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 o f persons, firms and corporations assisting in cleaning up or disposing o f discharges 
with dcw provisions and defined "discharge" and TiazanSnus materiaT and added Subsec. (c), excluding from die ig m s a i r a  
provided tbose responsible for tbe discharge o r those who are negligent in the operation o f a motor vehicle; P A  86-239 
amended Subsec. (a) by luthorizing municipalitiea to be re im buntl 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 tbe 
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' 11 take 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) In the 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.

(e) 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 c i tbe lien in tbe tows d a t ' l  
office; amended Sobsec. (c) to give tbe lien precedence over traosfen and encambrances to property on which tbe spill occurred 
or emanated from three y e n  prior to tbe spill except residential real estate; inserted new provision u  Subsec. (d) to give tbe 
lien precedence over all transfen after filing, and amended Subsec. (e) to lotborize tbe 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. 8 5 4 4 3 . 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. 6 5 4 4 3 , S. I ,  5 .)

Sec. 22a-453. (Formerly Sec. 25-5 4gg). 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 hazar io 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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D e a r  J o h n :

H e r e  i s  t h e  b a c k u p  i n f o r m a t i o n  y o u  r e q u e s t e d  o n  C S  (jHB 3 8 9  J  
( J u d i c i a r y ) ,  t h e  G o v e r n o r ' s  b i l l  e s t a b l i s h i n g  a  l i e n  f o r " o i l  a n d  

h a z a r d o u s  s u b s t a n c e s  c l e a n u p  c o s b s .  W e  w o u l d  b e  g r a t e f u l  i f  

R e p r e s e n t a t i v e  S u n d  w o u l d  b e  w i l l i n g  t o  s e r v e  a s  f l o o r  m a n a g e r .  

T h e  b i l l  i s  b e f o r e  F i n a n c e  t o d a y  a n d  c o u l d  b e  s c h e d u l e d  a s  e a r l y  
a s  T u e s d a y .

T h e  m a t e r i a l s  a r e :

1. C o p y  o f  t h e  C S .  T h i s  v e r s i o n  g i v e s  t h e  s t a t e  a  l i e n  b u t  n o t  

a  p r i o r i t y  l i e n  f o r  c l e a n u p  c o s t s .  T h i s  m e a n s  t h a t  t h e  s t a t e  

g e t s  i n  l i n e  w i t h  s e c u r e d  c r e d i t o r s  b u t  d o e s  n o t  h a v e  t o  f i r s t  

s e c u r e  a  j u d g e m e n t .  T h e  b i l l  a l s o  s t r e n g t h e n e d  n o t i c e  

r e q u i r e m e n t s  a n d  c l a r i f i e d  l a n g u a g e .

2. P o s i t i o n  p a p e r  o n  t h e  CS.

3. F i s c a l  n o t e .

4. J o u r n a l  n o t e s  o n  J u d i c i a r y  C o m m i t t e e  a c t i o n o n  t h e b i l l .

5. M i n u t e s  o f  H o u s e  R e s o u r c e s  C o m m i t t e e  a c t i o n o n  t h e b i l l .

6 . G o v e r n o r ' s  t r a n s m i t t a l  l e t t e r  f o r  t h e  b i l l .

7. C o p y  o f  S u p r e m e  C o u r t  d e c i s i o n  r e c o m m e n d i n g  a d o p t i o n  o f  t h i s  

k i n d  o f  l e g i s l a t i o n .


