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i r r ad ia t i on ,  the i n tens i t y  o f  the sunl i g h t  was 342.3 watt. hours/m2; during 
the f i r s t  4 hours o f  irradization. the i n tens i t y  o f  the sunl ight ranged from 
307.0 t o  691 .'8 watt. hours/m . The major degradate was be1 iieved t o  be the 
( E )  -i somer o f  pyrethr in  1, which reached a maximum 50.7-55.7% o f  the 
appl i ed a t  2 hours posttreatment. Four un ident i f ied  degradates were 
iso lated a t  maximums o f  4.9 t o  9.0% o f  the applied. In thle dark contro l ,  
pyrethr i  n comprised 91.9-97.3% of  the appl i e d  rad ioac t iv i t y  through 72 
hours posttreatment. 

161-3: Photolvsis on s o i l  (MRID 43096602: not acceptable a t  t h i s  time) 
This study i s  not f u l l y  acceptable f o r  the fol lowing reasons: 

i n  the "0-hour" i r rad ia ted  and dark control  soi 1 samples, only 66-69% 
, o f  the  applied rad ioac t i v i t y  was i d e n t i f i e d  as pyrethr in .  , 

No attempt was made t o  characterize the degradation products i n  any 
way. 

1 

No chromatograms were provided f o r  the ear ly  phase (1-4 hour post- 
treatment) o f  the study. 

I n  order f o r  t h i s  study t o  contr ibute towards the '  f u l  f i  1 lment o f  the 
photodegradati on on soi 1 data requi rement , the regis t rant  must ~ r o v i  de an 
explanation f o r  the low concentration o f  pyrethr in  i n  the .immediate 
posttreatment samples . A1 so, the soi 1 photolysi s degradates should be 
i den t i f i ed ,  or a credible explanation provided as to\why t h i s  cannot be 
done. I n  case o f  concerns about ,toxicological o r  ecol ogi ca'l e f fects .  
information may be needed on the photolysi s o f  residues o r i g i  na t i  ng from 
the cycl opentene por t ion o f  the molecule. 

\ 

Reported resul ts  o f  t h i s  study show tha t  pyrethr in  I phototiegraded w i th  an 
observed ,half-1 i f e  o f  <24 hours i n  North Dakota sandy loam soi 1 exposed t o  
sunl ight i n  I rv ine ,  Cal i forn ia (33"411N, 117Of5'W) a t  24 C f o r  24'hours i n  
mid-November. During the 24-hour study, the i n tens i t y  o f  the sunl i g h t  
ranged from <0.0007 t o  1029 watt. hours/m2 I n  the ' i r rad iated soi 1 , , 

pyrethr i  n was 66.0-69.3% o f  the applied a t  0 hours posttreatment, ranged 
from 42.8 t o  59.0% a t  1 through 4 hours, and was 11.7-21.12 a t  24 hours. 
I n  the dark contro l ,  pyrethr in  comprised 66.7-73.9% o f  the applied through 
4 hours posttreatment, and was 57.6% a t  24 hours. Numerous degradates were 
extracte-d from the i r rad ia ted  and dark control  s o i l s ,  each a t  4 0 %  o f  the 
appl i ed. 

163'- 1 : Mobi 1 i t v / a d s o r ~ t i  on/desoroti on (MRID 43096603. acceptable) 
Pyrethr in i s  immobi l e ;  Freundl i c h  K, , values were 198 f o r  the Wakull a sand 1 

s o i l  ( l / n  = 1.098). 268 for the  or& Dakota sandy loam soil1 ( l l n  = 
0.90691, 430 f o r  the Dundep s i  1 t loam soi 1 ( l ( n  = 1.047)', and 310 f o r  the 
Mahaska s i l t y  c lay loam s o i l  ( l / n  = 0.9222) ; corresponding KO, values were 
37847, 12472, 74175, and 16190, respectively . 

163-2: Laboratorv vol a t i  1 i tv(MR1D 43096604; acceptable) 
Pyrethri n displayed 1 i m i  ted  vol a t i  1 i t y  under the condit ions o f  t h i s  

- experiment . Resi dues of pyrethr i  n vol a t i  1 i zed, a t  a f l  ux o f  (0.002 
ug/cm2.hour from Mutchler sandy loam s o i l  t ha t  was adjusted t o  50-75% o f  

'\ 

f i e l d  moisture capacity, t reated a t  0.5 1b ai/A w i th  pyrethr in  /I formulated 
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as Pyrenone Cropspray (6% pyrethr i  n, 60% technical p i  peronyl butoxi de, and 
34% emulsi f i  ers and other i n e r t  ingredients),  and incubated f o r  30 days a t  
25 C under an a j  r f low of 100 or  300 mllminute Vo la t i l i zed  residues ' to ta led  an average 10.72-16.17% o f  the applied by 30 days posttreatment. 

- and were i den t i f i ed  as CO, (4.42-9.30% o f  the applied), pyrethr in  (50.28%). , 
, chrysanthemic ac id ( "Degqadate B" ; 3.97-10.04%). "Degradate A" (1.33- 

2.43%). and "Degradate C" (0. L8-0.60%). Vapor pressures f o r  the  t o t a l  
residues were determined t o  be 3.3-3.9 x lo - '  t o r r  f p r  the  sarnqles - 

* incubated under an a i r f low of 100 mLIrninute. and 1.611.7 x 10- t o r r  f o r  ' 
the samples incubated under an a i  r f l yw o f  300 mllminute, Maximum mean a i  r 
concentrations were 51.839-7.316 pglm for 'the samples incubated <under an 
a i r f l ow  o f  100 mllminute, and 2.960-3.969 pg/m3 f o r  the samples incubated 
under an ai i r f low o f  300 mL/minute. - - 

164-2: Aquatic ' f i e l d  d iss ipat ion (MRID 43125701, 43195201; unacceptable) , 
This study i s  s c i e n t i f i c a l l y  sound. However, i t  does not f u l f i l l  the  goals 
o f  the 164-2 Aquatic -Field Dissipat ion study. which i s  t o  i d e n t i f y  t he  
routes and pathways o f  pyrethr in  d iss ipat ion i n  the f i e l d .  The study only 
reports tha t  pyrethr i  n dissipated from the s tudy ls i  t e ,  without providing 
any i nformati on about whether degradati on, trans,port o r  both p l  ayed any 
r o l e  i n  tha t  d iss ipat ion or  where the applied material was d is t r ibu ted  .at 
the end o f  the study. Also, recoveries were poor; the highest recovered 
concentration o f  pyrethr i  ns i n  floodwater, 1 hour a f t e r  appl icat ion, was 
0.0130. m, no more than 5% o f  the target  concentration. This means t h a t  
95% o f  t ? e applied pyrethr ins were competely unaccounted f o r .  

- An acceptable study o f  pyrethr in  f i e l d  d iss ipat ion should be designed t o  , 
i denti fy the  compound's routeCs of dissipat ion, how i t i s  transformed, and 
the 1 ocat i  ons and re1 a t i  ve concentrations o f  parent and degradates a t  the 

I end o f  the study. I n  short ,  the study should d i r e c t l y  address where the 
pest ic ide goes, how i t  cbanges, and where i t  ends up. The primary 
degradates should be moni tored. The unusual l y  high Henry's Law *constant f o r  
pyrethr i  ns (cal cul ated t o  be. 42.8 atm . -m3/mol ) i ndi cates tha t  pyrethr i  n a t  
the a i  r-water in te r face  w i  11 p a r t i  t i s n  strongly t o  the  a i  r; therefore, 
vol a t i  1 i za t i  on from the water surface should be measured. As the submi t t e d  

I > study does not address -any o f  these i ssues , i t appears t h a t  a new study 
w i  11 be required. 

, 

Reported resu l ts  o f  t h i s '  study suggest t h a t  f i re thr ins (as Pyrenone Crop 
I Spray, a mixture o f  a1 1 s i x  analogs' w i th  p i  peronyl butoxide and i nerts)  

dissipated rap id l y  from aquatic f i e l d  p4 ots 1 ocated i n  Cal i fo rn i  a, 
1 : ,Arkansas, and Mississippi t ha t  were-treated once a t  0.46 1 b a i  !A 

_ (equi val ent t o  10, normal appl i c a t i  ons) w i  t h  pyrethr i  ns . Parent pyre thr i  ns 
were only detected i n  the f lood water. H a l f - l i f e  estimates were 6.3 hours 
i n  Cal i forni a, 2.5 hours i n  Arkansas, and 4.9 hours f o r  Mississippi . I 

, 

' 165-4: B i  oaccumul a t i  on i n  f i s h  (MRID 43302301; acceptable) 
[ " ~ l ~ y r e t h r i  ns 1 res i  dues accumul ated i n b l  uegi 1 1 sunf i sh continuously 
exposed t o  cycl  opropane- 1 abel ed [14c]pyrethri n 1, a t  a mean concentrati on 
o f  74.2 ppt (0.8% o f  the LC501, f o r  28 days under f;low-through aquarium 
conditions . Maximum mean b i  oconcentrati on factors were 127x f o r  t h e  edible - \  

t issues. 873x f o r  the nonedi b l ~  t issues , and 471x f o r  whole f i s h .  Maximum , mean concentrations of t o t a l  [ CJresidues,were 9.43 ppb f o r  ed ib le 
t issues. 64.8 ppb f o r  nonedible t issues,-and 34.9 ppb f o r  whole f i s h .  The 
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metabol i t e  i denti fi ed i n the nonedi b l  e ti ssues was;hrysanthemic acid.  
Depuration was rapid; by day 10, the accumulated [ Clresidues were 
eliminated t o  below the level  o f  detection i n  from th'e edible t issues, and 
97.7% e l  i m i  nated from the nonedi b l  e t issues. 

ENVIRONMENTAL FATE ASSESSMENT: 
Parent pyrethr in  i s  not persistent or mobile. When applied t o  s o i l ,  i t  i s  
l i k e l y  t o  remain near the surface and degrade rap id ly  without leaching t o  
groundwater or moving overland t o  surface water. Although pyrethr in  i s  not 
especial ly v o l a t i l e ,  i t s  extreme insolubi 1 i t y  could promote vo la t i  1 i t y  from 
water surfaces or  wet soi 1 . A1 so, pyrethrins may be appl ied  by a i  r and 
surface water could become contaminated through spray d r i  f t  . 
The characterization and envi ronmental fa te  o f  pyrethr i  n I degradates are 

, uncertain. Under ab io t i c  hydrolysis a t  pH 5 and 7, pyrethr in  degrades very 
slowly . Hydrolysis occurs more rap id ly  a t  pH 9; the only i denti f i  ed product 
was chrysanthemic acid. Pyrethrin I photodegrades rap id ly  i n  water and on 
soi 1 , w i th  a ha1 f - 1  i f e  o f  < 1 hour i n  water and < 24 hours on soi 1 . The 
primary photo ly t ic  degradate i s  be1 ieved t o  be the ( E l  isomer o f  pyrethr in  
I, but t h i s  was not proven i n  submitted data. Other photodegradates were 
produced, but have not been characterized. It appears tha t  l i g h t  shatters 
the pyrethr in  molecules i n t o  numerous small fragments, no one o f  which 

, represents a s i  gni f i  cant amount o f  materi a1 . Soi 1 metabol i sm data have not 
been submi t t e d  . 

Pyrethr i rk accumulate only moderately i n  f i s h  (127x f o r  the edible t issues. k 

873x f o r  the nonedible t issues, and 471x f o r  whole f i s h ) .  It appears tha t  
f i s h  have the abi 1 i t y  t o  metabol i ze 1 ow concentrations o f  pyrethr i  ns t o  
water soluble degradates which are then excreted. 

8. RECOMMENDATIONS : , 

1) Inform the regis t rant  t ha t  the hydrolysis, unaged mobi 1 i t y  , laboratory 
v o l a t i l i t y  and bioaccumulation i n  f l s h  studies are acceptable.. O f  these, only 
the 163-2 laboratory vo la t i  1 i t y  requirement can be considered sa t i s f i ed .  I f  
there'are concerns about t ox i  col ogi cal or ecqlogi cal ef fects,  addit ional  161-1 
hydrolysis and 165-4 bioaccumulation i n  f i sh  data may be needed f o r  the 
cyclopentene por t ion  of the  molecule, and addit ional 163-1 data may' be needed 
for any pyrethr in  degradate mobi 1 i t y  . 

I 

2) The 161-2 and 161-3 photolysis studies are not acceptable because o f  the 
lack o f  degradate ident i f i ca t ion .  Because photolysi s has the potent ia l  t o  be 

I the major f i e l d  d iss ipat ion route, i t  i s  important t o  i d e n t i f y  the photo ly t ic  
degradates so tha t  they may be monitored during f i e l d  studies. 

1 - 3) The 164'-2.aquatic f i e l d  d iss ipat ion study i s  not accepta~ble because 
recoveri es were poor and the d i  ssi  pa t i  onldegradati on route was not i denti f i  ed. 
The f i e l d  study i s  not simply an attempt t o  get a parent h a l f - l i f e ,  but rather 
an ,effort t o  define the important processes leading t o  pest ic ide degradation 
and transport .  As recoveries were very low, i t  does not appear tha t  reanalysis 
of the or ig ina l  samples w i l l  provide useful information, and a new study w i  11 
be required. 

4) A summary o f  pyrethr in  data requirements i s  attached. 
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