


i: 
_* & r y; g h: 7 ,  - ? it 

L" 
P 

1,. , * d a. ..w---* P--=- 

,( 
bC *- 

, 
- *  

,/ ," k 
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

I 1 sJ N3q '865 

MEMORANDUM O F F I C E  O F  
PESTICIDES AND T O X I C  SUBSTANCES 

TO : Jay E I l en berger  
Product  Manager 12 
Registra-n D i v i s i o n  -x,/ Lkf?-.-d- 
Har ry  T. Craven, Head 
Sect ion I V 
Eco log i ca l  E f f e c t s  Branch 
Hazard Eva lua t i on  D i v  

C l ayton Bushon 
Eco log ica l  E f f  
Hazard Eva lua t  

SUBJECT: A l d i c a r b  R e g i s t r a t i o n  Standard. 

Attached i s  t h e  Eco log i ca l  E f f e c t s  Branch Top ica l  Summary and D i s c i p l i n a r y  
Review f o r  a l d i c a r b .  

/?/ PAL L&& fldf 
e 

Richard R. Stevens 
Eco log i ca l  E f f e c t s  Branch 
Hazard Eva lua t i on  D i v i s i o n  

~~SIID~llllf~l11lll~1li1~~ 
2010146 

- - 
1 I -- - - 

I 
k - - - - - 7 - -=ly.Lpli--.m-b-; i=mm "- TaTmx - - iT- - ..jUi- - XI 

-'&.. - -  - - -  

at tachment 

cc. Heckmann 
Bur i n 

Text Searchable Document



ECOLOGICAL EFFECTS 

TOP I CAL SUMMARY 

E f f e c t s  on B i rds  

Sixteen s tud ies  under eleven c i t a t i o n s  were evaluated under t h i s  t op i c .  
T o x i c i t y  data from these s tud ies  were acceptable f o r  use i n  non-target 
av ian hazard assessment. 

Author I D  Author I D  

H i l l  e t  a l .  00022923 Beavers and Fink BOWOAL02 

Beavers and F ink  00102132 Ha i nes 00101961 

H i l l  and Camardese BOWOALOI Ha i nes 00101962 

H i l l  BOWOAL04 Clarkson e t  a l .  00101960 

B e l i l e s  e t  a l .  00080706 Lund and Haines 00101959 

Hudson e t  a I. BOWOAL03 

The minimum t e s t i n g  requ i red  f o r  e s t a b l i s h i n g  t h e  av ian short- term subacute 
e f f e c t s  o f  a l d i c a r b  a r e  t h e  r e s u l t s  o f  two 8-day d i e t a r y  s tud ies  conducted w i t h  
techn ica l  product. Tes t ing  should be performed on two avian species: one 
species o f  w i l d  waterfowl (p re fe rab l y  t h e  mal la rd)  and one species o f  upland 
game b i r d  (p re fe rab l y  t h e  bobwhite o r  o ther  n a t i v e  q u a i l ,  o r  r ing-necked 
pheasant) [ s e c t i o n  163.71-21. The acceptable data a re  presented i n  
Table 1 .  



Table I 
Avian D i e t a r y  S tud ies  Conducted w i t h  Technica l  A l d i c a r b  

F u l f i l  I s  
% 8-day d i e t a r y  Study G u i d e l i n e  

Species A c t i v e  LC50 (ppm Author Date ID - Requ i rements 

M a l l a r d  Duck 9 9 594 ( 5  days)* H i l l  1975 00022923 Yes 
99 <I000 (10 days) e t  a l .  
9  9  38 1 

Ring-necked 9 9 >300 
Pheasant 

11 11 11 P a r t i a l  

Bobwh i t e  100 7 1 Beavers and 1979 00102132 Yes 
F ink  

Japanese 99 
qua i  l 

Japanese 99 
Qua i l 

I 
I 
I Japanese 9 9 

Qua i l 

786 Hi l l and 1981 BOWOALO 1 P a r t i a l  
Camardese 

Japanese 9 9 542 
Qua i l 

P a r t i a l  

P a r t i a l  

11 11 It P a r t i a l  

* age o f  t e s t  animal 

There a r e  s u f f i c i e n t  data t o  c h a r a c t e r i z e  t e c h n i c a l  a l d i c a r b  as moderately 
t o x i c  t o  water fowl  and a t  l e a s t  h i g h l y  t o x i c  t o  upland game b i r ds .  

The g u i d e l i n e  requi rements f o r  LC50 s t u d i e s  on water fowl  and upland game a r e  
s a t i s f i e d .  

The minimum da ta  r e q u i r e d  f o r  e s t a b l i s h i n g  t h e  acu te  o r a l  t o x i c i t y  o f  a l d i c a r b  
i n  b i r d s  a r e  t h e  r e s u l t s  f rom one acu te  o r a l  LD50 s tudy w i t h  t e c h n i c a l  p roduc t  
f o r  one av ian  species,  e i t h e r  a  water fowl  (i.e. m a l l a r d  duck) o r  upland game 
(i.e. bobwhite q u a i l  o r  r ing-necked pheasant) I163.71-11. Table 2 l i s t s  t h e  
accep tab le  av ian  acu te  o r a l  LD50 s tud ies .  



Table 2  
Avian Acute Ora l  LD50 S tud ies  Conducted w i t h  Technica l  A l d i c a r b  

% LD 50 Study guide1 i n e  
Species A c t i v e  (mg/kg) Author Date ID Requirements 

Mal l a r d  100 I Beavers 1979 BOWOAL02 Yes 
and 

F ink  

Bobw h  i t e  99 2  H i  I I 1983 BOWOAL04 P a r t i a l  

Ma l l a r d  95 1.92 (36 h r ) *  Hudson e t  a l .  1972 BOWOAL03 P a r t  i a  l 
3.60 ( 7  day) 
6.73 (30 day) 
4.44 ( 6  mo.) 

* age o f  t e s t  animal 

There a r e  no minimum da ta  requi rements f o r  e s t a b l i s h i n g  t h e  acu te  o r a l  o r  subacute 
d i e t a r y  t o x i c i t y  o f  a l d i c a r b  f o rmu la t i ons  t o  non- ta rge t  b i r ds .  However, Table 3  
l i s t s  acceptable da ta  t h a t  were reviewed. 

Tab le  3  

S tud ies  Conducted w i t h  Formulated A ld i ca rb .  

% L D 5 ~  LC50 Study 
Species A c t i v e  (mg/kg) (ppm) Author Date ID 

G u i d e l i n e  
Requirements 

Bobwh i t e  15G 2.5 H i l  I ' 1983 BOWOAL04 p a r t i a l  

Bobwh i t e  10G 2400 B e l i l e s  e t  a l .  1966 00080706 p a r t  i a  I 

The a v a i l a b l e  av ian  acu te  o r a l  t o x i c i t y  s t u d i e s  s a t i s f y  g u i d e l i n e  requi rements and 
demonstrate t h a t  a l d i c a r b  (both t e c h n i c a l  and fo rmu la ted  p roduc t )  i s  very  
h i g h l y  t o x i c  t o  ma l l a rds  and bobwhite q u a i l .  

The g u i d e l i n e s  requi rement  f o r  an av ian  LD50 w i t h  t e c h n i c a l  a l d i c a r b  i s  s a t i s f i e d .  

F i e l d  s t u d i e s  a r e  r e q u i r e d  t o  determine t h e  impact o f  c e r t a i n  a l d i c a r b  uses on 
b i r d s  ISec. 763.71-51. Acceptable da ta  a r e  l i s t e d  i n  Table 4. 



Table 4. Avian F i e l d  Studies 

Author 
Rate 

Date ID I b  a i /A  Comme n  t - 
- 

Ha i nes 1970 00101961 2 t o  6 (1OG) Subsurface a p p l i c a t i o n  
exposure i n  co t ton  and 
sugarbeet f i e l d s  i n  CA. 
Q u a i l  o r  pheasants d ied 

A - -L f o l l o w i n g  inges t ion  o f  
I 

granules l e f t  on t h e  
sur face du r ing  incorp- 
o r a t i o n  o r  sp i l l age .  

Ha i nes 2 t o  6  (10G) Vegetat ive exposure i n  
sugarbeet f i e l d s  i n  CA. 
Quai l and pheasants 
were n o t  a f f e c t e d  by 
i nges t i ng  a l d i c a r b  
contaminated fo l i age .  

Clarkson e t  a l .  1969 00 10 1960 1 t o  20 (JOG) Small-pen f i e l d  t e s t  
i n v o l v i n g  d i f f e r e n t  
methods o f  a p p l i c a t i o n  
t o  bare s o i l  i n  N.C. 
M o r t a l i t y  was more severe 
(23/30 deaths) i n  non- 
i r r i g a t e d  v. i r r i g a t e d  
(4/30 deaths) p lo t s .  

The e f f e c t s  o f  pes t i c i des  on b i r d  communities can be v a r i a b l e  and complex. I t  i s  
seldom poss ib le  t o  i d e n t i f y  any one f i e l d  mon i to r ing  study as d e f i n i n g  t h e  hazard 
and f u l f i l l i n g  t h e  g u i d e l i n e  requirement f o r  such tes t i ng .  The a v a i l a b l e  f i e l d  
s tud ies  f o r  a l d i c a r b  a r e  o f  t h i s  s o r t ;  no one study prov ides s u f f i c i e n t  in fo rmat ion  
t o  determine r i s k s .  These s tud ies  i n d i c a t e  t h a t  exposed granules f o l l o w i n g  
a l d i c a r b  t reatments may r e s u l t  i n  loca l  popu la t ion  reduct ions  i n  some b i r d  
species. Whether these e f f e c t s  a re  excessive, long- last ing,  o r  l i k e l y  t o  
d im in i sh  w i l d l i f e  resources, cannot be s a i d  w i t h  any degree o f  ce r ta in t y .  

F i e l d  s tud ies  i n v o l v i n g  carcass searches and res idue analyses a r e  needed t o  f u r t h e r  
q u a n t i f y  non-target av ian m o r t a l i t i e s  r e s u l t i n g  from a p p l i c a t i o n  o f  a l d i c a r b  t o  
sorghum and c i t r u s .  

Precaut ionary Label ing 

I n  l i g h t  o f  t h e  c u r r e n t  a v a i l a b l e  av ian t o x i c i t y  data, t echn ica l  labe ls  and labe ls  
f o r  formulated products intended f o r  outdoor use w i l l  r e q u i r e  a  statement i n d i c a t i n g  
t h a t  t h i s  p e s t i c i d e  i s  t o x i c  t o  b i rds.  



E f f e c t s  on Freshwater F ish 

Seven s tud ies  under t h r e e  c i t a t i o n s  were received and evaluated under t h i s  
t op i c .  T o x i c i t y  data obtained from these s tud ies  a re  acceptable f o r  
use i n  non-target aquat ic  hazard assessment. 

Author ID 

Johnson and 00003503 
F in  ley 

I 

I Hutchinson BOWOAL06 

I P i cke r ing  and BOWOAL07 
G i  l l iarn 

The minimum data requ i red  f o r  e s t a b l i s h i n g  t h e  acute t o x i c i t y  o f  a l d i c a r b  
t o  freshwater f i s h  a r e  r e s u l t s  from two 96-hour s tud ies  w i t h  techn ica l  product  
[ s e c t i o n  163.72-11 f o r  one coldwater species (p re fe rab l y  rainbow t r o u t )  and one 
warmwater species (p re fe rab l y  b l u e g i l l ) .  

Table 6  l i s t s  t h e  acceptable freshwater f i s h  data. 

Table 6  

Acute T o x i c i t y  Studies on Freshwater F ish  w i t h  Technical A ld i ca rb  

96-hour F u l f i l  I s  
% LC50 Study Guidel i n e  

Spec i es Act i ve ( u g / l )  Author Date ID Requ irernents 

BIuegi I L  100 
-% 

63.6 Hutch i nson - 1979 BOWOAL06 P a r t i a l  

Rainbow 100 560.0 11 Yes 

B l u e g i l  l 100 50.0 Johnson and 1980 00003503 Yes 
F i n  ley 

Rainbow 100 560.0 11 11 11 Yes 

Fathead 9  9  1,370 P icke r ing  and 1982 BOWOAL07 
G i  l I iam 

Yes 



The a v a i l a b l e  data s a t i s f y  g u i d e l i n e  requirements and demonstrate t h a t  a l d i c a r b  i s  
very h i g h l y  t o x i c  t o  freshwater f ishes.  

Chronic t e s t i n g  ( l i f e  s tage o r  l i f e  c y c l e )  f o r  t h e  techn ica l  can be requ i red  i f :  

- t h e  product i s  expected t o  be t ranspor ted  t o  water, and 
- i t s  presence i n  water i s  l i k e l y  t o  be continuous, o r  
- any LC50 o r  EC50 i s  less than 1 ppm, o r  
- the  est imated environmental concent ra t ion  i n  water i s  equal t o  o r  

g rea ter  than 0.01 o f  any LC50 o r  EC50, o r  
- s tud ies  o f  o the r  organisms i n d i c a t e  t h e  reproduct ive  physio logy o f  

f i s h  and/or inver tebra tes  may be a f fec ted .  I72-41 

One longer-term embryo-larvae exposure study w i t h  fathead minnows was reviewed 
(P i cke r ing  and G i l l i am,  1982, BOWOAL07). The r e s u l t s  show t h a t  t h e  MATC o f  
a l d i c a r b  f o r  t h e  fathead i s  between 78 and 156 ug/ l .  A t  concentrat ions o f  78 ug/ l  
and less, t h e r e  was no adverse e f f e c t  on embryo s u r v i v a l  o r  on l a r v a l - j u v e n i l e  
s u r v i v a l  and growth. Surv iva l  o f  j u v e n i l e s  a f t e r  30 days exposure t o  156 ug/ l  was 
s i g n i f i c a n t l y  (50%) less than s u r v i v a l  o f  cont ro ls .  This  study does no t  f u l f i l l  
g u i d e l i n e  requirements f o r  chron ic  t e s t i n g ,  however, it i s  s u i t a b l e  f o r  use 
i s  aquat ic  hazard assessment. No chron ic  data a r e  requ i red  a t  t h i s  t ime. 

- . Precaut ionary Label ing 

I n  l i g h t  o f  t h e  c u r r e n t l y  a v a i l a b l e  f i s h  t o x i c i t y  data, t echn ica l  labe ls  and 
l abe l i ng  f o r  formulated products intended f o r  outdoor use w i l l  r e q u i r e  a  statement 
i n d i c a t i n g  t h a t  t h i s  p e s t i c i d e  i s  t o x i c  t o  f i sh .  



E f f e c t s  on Freshwater Aquatic Inver tebra tes  

Two s tud ies  were evaluated under t h i s  t o p i c .  T o x i c i t y  data from one o f  these 
s tud ies  a re  acceptable f o r  use i n  non-target aquat ic  i nve r teb ra te  hazard 
assessment. 

AUTHORS STUDY I.D. 

V i  l kas 
Staaterman 

The minimum data requ i red  f o r  e s t a b l i s h i n g  t h e  acute t o x i c i t y  o f  a l d i c a r b  
t o  freshwater inver tebra tes  a r e  t h e  r e s u l t s  from a  48-hour LC50 study 
w i t h  techn ica l  product  us ing p re fe rab l y  Daphnids o r  a  96-hour LC50 study w i t h  
techn ica l  a l d i c a r b  us ing  s tone f l y ,  amphipod o r  mayf ly [ s e c t i o n  163.72-21. 

Table 5  l i s t s  acceptable i nve r teb ra te  data. 

Table 5 

Acute T o x i c i t y  Study on a  Freshwater I nve r teb ra te  w i t h  Technical Ald icarb.  

48-hr F u l f i l  I s  
% LC50 Guidel i ne  

Spec i es Act ive  ( u g / l )  Author - Date I .D. Requirements 

Daphnia 100.0 410.7 V i  l kas 1977 BOWOAL08 Yes 
magna 

There a re  s u f f i c i e n t  data t o  cha rac te r i ze  techn ica l  a l d i c a r b  very h i g h l y  
t o x i c  t o  freshwater inver tebrates.  

The gu ide l i nes  requirement f o r  an LC50 t o  a  freshwater aquat ic  i nve r teb ra te  i s  
s a t i s f i e d .  

Precaut ionary Label ing 

I n  l i g h t  o f  t h e  a v i a l a b l e  freshwater i nve r teb ra te  t o x i c i t y  data, t echn ica l  l abe l s  
and l abe ls  f o r  formulated products intended f o r  outdoor use w i l l  r e q u i r e  a  
statement i n d i c a t i n g  t h a t  t h i s  p e s t i c i d e  i s  t o x i c  t o  aquat ic  inver tebrates.  



EFFECTS ON ESTUARINE AND MARINE SPECIES 

E igh t  s tud ies  under one c i t a t i o n  were evaluated under t h i s  t op i c .  
A l l  e i g h t  s tud ies  were acceptable f o r  use i n  non-target estuarine/marine 
hazard assessment. 

AUTHOR I .D. 

U.S. EPA 0006634 1 

The minimum data requ i red  f o r  e s t a b l i s h i n g  t h e  acute t o x i c i t y  o f  a l d i c a r b  t o  
es tua r ine  and marine organisms a r e  t h e  r e s u l t s  from t h r e e  s tud ies  w i th  techn ica l  
product :  a 96-hour LC50 f o r  a shrimp and an es tua r ine  o r  marine f i s h ,  and a 48-hour 
LC50 f o r  embryo-larvae o r  96-hour EC50 s h e l l  depos i t ion  f o r  a mol lusk 
[ s e c t i o n  163.72-31. 

Table 7 l i s t s  r e s u l t s  o f  acceptable acute estuarine/marine t o x i c i t y  studies. 

TABLE 7 

Acute Es tuar ine  and/or Marine T o x i c i t y  Studies Conducted w i t h  Technical Aldicarb. 

FULF I LLS 
% 96 hour STUDY GUIDELINES 

SPEC I ES ACT l VE LC50(ug/I) AUTHOR DATE ID Requ i rements 

Oyster 99.8 8 ,800* U.S. EPA 1981 00066341 Yes 
1 a rvae l  

~ i n f  i sh2  99.8 8 0 11 11 II Yes 

Sheepshead 99.8 168 II 11 11 Yes 
m i  nnowz 

Spot I 99.8 202 11 I I 11 Yes 

Sheepshead 99.8 4 1 
minnow1 

11 11 11 Yes 

White shrimp1 99.8 72 11 11 II P a r t i a l  

Mysid shrimp1 99.8 13 11 11 11 Yes 

Mysid shrimp2 99.8 16 II II 11 Yes 

P ink  shrimp2 99.8 12 Yes 

* 48 hour LC50. 
1 s t a t i c  
2 f low-through 



I 4P 

There a r e  s u f f i c i e n t  data t o  cha rac te r i ze  techn ica l  a l d i c a r b  as very h i g h l y  
t o x i c  t o  estuarine/marine organisms. 

Two longer-term l i f e - c y c l e  exposure s tud ies  o f  es tua r ine  f i s h  and i nve r teb ra te  
species t o  a l d i c a r b  were reviewed (U.S. EPA, 1981, 00066341). Resul ts  o f  a  
l i f e - c y c l e  t o x i c i t y  t e s t  w i t h  mysid shrimp showed long-term e f f e c t s  t o  occur a t  
s i g n i f i c a n t l y  lower concentrat ions (1.5 and 2.1 u g / l )  than t h a t  a t  which 
acute t o x i c i t y  occurred (16 ug / l ) .  M o r t a l i t y  o f  animals exposed t o  a l d i c a r b  
concentrat ions > 1.5 ug/ l  was s i g n i f i c a n t l y  g rea ter  than t h a t  o f  con t ro l s ,  
bu t  t h e  d i f f e r e n c e  d i d  no t  become s i g n i f i c a n t  u n t i  l day 14 o f  t h e  exposure. 
A t  t h e  h ighes t  concent ra t ion  tes ted ,  2.1 ug/ l ,  t he re  were a l s o  e f f e c t s  on 
reproduct ion  (no re lease o f  young), as we l l  as reduced su rv i va l .  The MATC 
based on measured concent ra t ions  was 1.0 t o  1.5 ug/ l .  

Hatching success o f  sheepshead minnows was n o t  a f f e c t e d  by exposure t o  < 88 
ug/ l  a  l d  icarb. Percentage s u r v i v a l  from f e r t i  l i z a t  ion through embryonic 
development t o  hatching ranged from 91 t o  98% i n  a l l  exposure aquaria. 
Embryonic abnormal i t ies  o r  hatching delays were no t  observed. 

A 28-day posthatch exposure t o  < 88 ug/ l  a l d i c a r b  d i d  n o t  s i g n i f i c a n t l y  a f f e c t  
juven i l e  su rv i va  I. The major i tv o f  t h e  morta l i t y  i n  a  l l t e s t  concentrat  ions 
occured by day 14 posthatch. No phys ica l  abnormal i t ies  were observed among 
j u v e n i l e  f i s h  i n  any treatment.  

Growth (mean standard length)  o f  j u v e n i l e  f i s h  was a f f e c t e d  a t  t h e  h ighes t  
exposure concentrat ion,  88 ug/ l .  Chemical analyses o f  f i s h  t h a t  surv ived each 
t e s t  exposure d i d  n o t  y i e l d  any res idues o f  a ld icarb .  The est imated MATC 
f o r  embryos and j u v e n i l e s  o f  sheepshead minnows exposed t o  a l d i c a r b  was 
>50<88 ug/ l .  The 96-hour LC50 ( 4 1  u g / l )  was lower than t h e  MATC l i m i t s .  
No obvious exp lanat ion  f o r  a  lower LC50 i s  evident.  l 

The gu ide l ines  requirements f o r  es tua r ine  and marine organism t e s t i n g  a r e  
s a t i s f i e d .  

Precaut ionary Label ing 

I n  l i g h t  o f  t h e  c u r r e n t l y  a v a i l a b l e  e s t u a r i n e h a r i n e  t o x i c i t y  data, t echn ica l  
labe ls  and labe ls  f o r  formulated products intended f o r  outdoor use w i l l  r e q u i r e  
a  statement i n d i c a t i n g  t h a t  t h i s  p e s t i c i d e  i s  very h i g h l y  t o x i c  t o  estuarine/marine 
organisms. 



E f f e c t  on W i  I d  Mammals 

One study was reviewed f o r  t h e  top i c .  It i s  acceptable f o r  use i n  a  hazard 
assessment. Lund and Haines (1969, 00101959) monitored wh i te - ta i l ed  deer and 
Eastern c o t t o n t a i l  r a b b i t s -  i n  enclosures s imu la t i ng  "natura l  growth h a b i t a t "  
i n  Chester, N.J. t o  determine t h e  e f f e c t s  o f  s imulated s p i l l s  o f  a l d i c a r b  
IOG. They r e p o r t  t h a t  n e i t h e r  deer nor  r a b b i t s  showed any i l l  e f f e c t s  f o l l o w i n g  
7 days o f  exposure. 

The Agency c u r r e n t l y  has no minimum data requirements f o r  w i l d  mammals. 
There a r e  no acute w i l d  mammal s tud ies  requ i red  f o r  c u r r e n t l y  reg i s te red  
a l d i c a r b  uses. 
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TABLE 1. Gener ic Data Requirements f o r  a l d i c a r b :  Eco log i ca l  E f f e c t s  ' I  

Does EPA Have Data 
To P a t i a l l y  o r  
T o t a l l y  S a t i s f y  Must A d d i t i o n a l  
Th i s  Requirement? Data be Submit ted 

Gu ide l ine  (Yes, No o r  B i b l i o g r a p h i c  Under FlFRA 3 ( c )  
C i t a t i o n  Name Of Test  Use P a t t e r n  Compos i t ion  P a r t i a l l y )  C i t a t i o n  2(B? 

Avian Single-Dose 
Oral  LD50 A,B,F Tech Yes No 

a. waterfowl BOWOALO~"  
B O W O A L ~ ~ * *  

b. upland BOWOALO~**  

Avian D i e t a r y  LC50 A,B,F~ Tech Yes No 
a. water fowl  00022923" 
b. upland 00022923"" 

00 102 132" 
BOWOALO I ** 

Wi ld  Mammal T o x i c i t y  - - - -- - - - 

Avian Reproduct ion A Tech No No 

7 1-5 Simulated and Actua l  F i e l d  A T EP 
I 
I Tes t ing  f o r  Mammals 8 B i r d s  
E 

1 72-1 1 F i sh  Acute LC 
7 O  

A,B,F~ 
a. warmwa e r  

i 
I b. co ldwater  

E 72-2 Acute T o x i c i t y  t o  Freshwater A,B,F 

I Inver tebra tes  

I 
I 

i 
I 

P a r t i a l  00101961** 
00101962"" 
00101960** 
00 10 1959"" 

Yes 

Tech Yes No 
~ 0 ~ 0 ~ ~ 0 6 " "  
~ 0 ~ 0 ~ ~ 0 7 "  
00003503* 
BOWOALO~*  
00003503* 

Tech Yes BOWOALO~"  No 



TABLE 1. Continued 
s 

Does EPA Have Data 
To P a t i a l l y  o r  
T o t a l l y  S a t i s f y  Must Add it iona l 
Th i s  Requirement? Data be Submit ted 

Gu ide l ine  (Yes, No o r  B i b l i o g r a p h i c  Under FIFRA 3 ( c )  
C i t a t i o n  Name Of Test Use Pa t t e rn1  Compos it i on2 P a r t i a l l y )  C i t a t i o n  2 (B? 

Acute Test i ng 
f o r  Es tuar ine  
and Marine 
Organ isms 

a. shrimp 
b. f i s h  
c. mol lusk 

72-4 F i sh  Ea r l y  
Li fe-Stage 
Aquat ic Inver t .  
L i f e - cyc le  A 

a. Fr. f i s h  
b. shrimp 

72-5 F i sh  L i f e - cyc le6  A 

72-6 Aquat ic Organism 
Accumulation 

Tech 

Tech 

Tech 

-- 

Yes 

P a r t i a l  BOWOALO~*" 
Yes J 0006634 1 * 

Yes 0006634 1 * 
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ECOLOGICAL EFFECTS PROFILE 

A. Manufactur ing Use- Technica l  A l d i c a r b  

B i r d s  

Beavers and F ink  (1979; 00102132), H i l l ,  e t  a l .  (1975; 00022923) and H i l l  
and Camardese (1981; BOWOALOI) have shown t h a t  t e c h n i c a l  grade a l d i c a r b  
ranges from h igh  t o x i c i t y  f o r  upland game t o  moderate t o x i c i t y  f o r  water fowl  
i n  subacute doses (LC50 = 71 ppm f o r  bobwhite and 594 ppm f o r  ma l l a rd ) .  

Beavers and F ink  (1979; BOWOAL02) and H i l l  (1983; BOWOAL04) have demostrated 
t h a t  o r a l  doses o f  t e c h n i c a l  a l i d c a r b  a r e  very  h i g h l y  t o x i c  t o  upland 
game b i r d s  and water fowl  (LD50 = 2  mg/kg and 1  mg/kg f o r  bobwhite and ma l la rd ,  
r e s p e c t i v e l y ) .  

Freshwater f i s h  and i n v e r t e b r a t e s  

Shor t - term f i s h  bioassays w i t h  t e c h n i c a l  m a t e r i a l  i n d i c a t e s  t h a t  a l d i c a r b  i s  
h i g h l y  t o x i c  t o  c e r t a i n  f i shes .  Both Hutchinson (1979; BOWOAL06) and 
Johnson and F i n l e y  (1980; 00003503) found t h a t  t e c h n i c a l  a l d i c a r b  was 
more a c u t e l y  t o x i c  t o  warmwater f i s h  ( b l u e g i l l  LC50 = 63.6 and 50 ppb, 
r e s p e c t i v e l y )  than  t o  co ldwater  f i s h  (rainbow LC50 = 560 ppb). 
A l d i c a r b  i s  moderately t o x i c  t o  fa thead minnows based on t h e  repo r ted  96-hour 
LC50 va lue  o f  1.37 ppm ( P i c k e r i n g  and G i l l i a m ,  1982, BOWOAL07). 

P i c k e r  i ng and Gi l l i am ( 1982; BOWOAL07 conducted a  30 day embryo- l arvae 
s tudy  w i t h  fa thead minnows i n  o r d e r  t o  determine t h e  maximum accep tab le  
t o x i c a n t  concen t ra t i on  (MATC) f o r  t e c h n i c a l  a l i d c a r b .  The es t imated  MATC 
f o r  fa thead minnows i s  between >78 ppb and < I50  ppb. A t  concen t ra t i ons  
o f  78 ppb o r  less,  t h e r e  was no adverse e f f e c t  on embryo s u r v i v a l  o r  on 
l a r v a e / j u v e n i l e  s u r v i v a l  and growth. Su rv i va l  o f  l a r vae / j uven i l es  a f t e r  
30 days o f  exposure t o  756 ppb was s i g n i f i c a n t l y  less  (50%) than  s u r v i v a l  
o f  c o n t r o l  f i s h .  

V i l k a s  (1977, BOWOAL08) determined t h e  medium l e t h a l  concen t ra t i on  f o r  
t e c h n i c a l  a l d i c a r b  t o  f reshwater  i n v e r t e b r a t e s  t o  be h i g h l y  t o x i c  (Daphnia 
magna, 48-hour LC50 = 0.41 ppm). 

Es tua r i ne  and mar ine f i s h  and i n v e r t e b r a t e s  

Acute t o x i c i t y  t e s t i n g  o f  a l d i c a r b ,  i n  e i t h e r  s t a t i c  o r  f low- through 96-hour 
exposures showed t h e  range o f  t o x i c i t y  v a r i e d  f rom 12 ug/ l  t o  72 ug/ l  f o r  
mar ine i nve r teb ra tes ;  and f rom 41 ug / l  t o  202 ug / l  f o r  mar ine f i s h  (U.S. EPA, 
1981, 00066341). Oyster  la rvae  were much less  s e n s i t i v e  than  e i t h e r  e s t u a r i n e  
f i s h  o r  i n v e r t e b r a t e  spec ies t e s t e d  (48-hour EC50 = 8.8 ppm). 

-__II_-__Y 
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Two longer-term l i f e - c y c l e  exposure s tud ies  o f  es tua r ine  f i s h  and i nve r teb ra te  
species t o  a l d i c a r b  were reviewed (U.S. EPA, 1981, 00066341). Resul ts  o f  a  
l i f e - c y c l e  t o x i c i t y  t e s t  w i t h  mysid shrimp showed long-term e f f e c t s  t o  
occur a t  s i g n i f i c a n t l y  lower concentrat ions (1.5 and 2.1 u g / l )  than t h a t  
a t  which acute t o x i c i t y  occurred (16 ug / l ) .  M o r t a l i t y  o f  animals exposed 
t o  a l d i c a r b  concent ra t ions  > 1.5 ug/ l  was s i g n i f i c a n t l y  g rea te r  than t h a t  
o f  con t ro l s ,  b u t  t h e  d i f f e r e n c e  d i d  n o t  become s i g n i f i c a n t  u n t i l  day 14 
o f  t h e  exposure. A t  t h e  h ighes t  concentrat ion tested,  2.1 ug/l, t h e r e  
were a l s o  e f f e c t s  on reproduct ion (no re lease o f  young), as w e l l  as 
reduced su rv i va l .  The MATC based on measured concentrat ions was 1.0 t o  
1.5 ug/ l .  

Hatching success o f  sheepshead minnows was n o t  a f f e c t e d  by exposure t o  
< 88 ug/ l  a ld icarb .  Percentage s u r v i v a l  from f e r t i l i z a t i o n  through - 
embryonic development t o  ha tch ing  ranged from 91 t o  98% i n  a l l  exposure 
aquaria. There were no repor ted  embryonic abnormal i t ies  o r  hatching delays. 

A 28-day posthatch exposure t o  < 88 ug/ l  a l d i c a r b  d i d  n o t  s i g n i f i c a n t l y  a f f e c t  
juven i  l e  su rv i va  I .  The m a j o r i t y  o f  t h e  mor ta l  i t y  i n  a l  l t e s t  concentrat ions 
occured by day 14 posthatch. No phys ica l  abnormal i t ies  were observed among 
j u v e n i l e  f i s h  i n  any treatment.  

Growth (mean standard length)  o f  j u v e n i l e  f i s h  was a f f e c t e d  a t  t h e  h ighes t  
exposure concentrat ion,  88 ug/ l .  Chemical analyses o f  f i s h  t h a t  surv ived each 
t e s t  exposure d i d  n o t  y i e l d  any res idues o f  a ld i ca rb .  The est imated MATC 
f o r  embryos and j u v e n i l e s  o f  sheepshead minnows exposed t o  a l d i c a r b  was 
>50<88 ug/ l .  The 96-hour LC50 o f  41 ug/ l  i s  lower than t h e  MATC l i m i t s ,  
however, t h e  96-hour LC50 value o f  168 ug/ l  i s  not. 

B. Formulated Product Tes t ing  

T e r r e s t r i a l  Oraanisms 

The formulated product  Temik 15G has been tes ted  on Bobwhite ( H i l l ,  1983, 
BOWOAL04). L i ke  techn ica l  a ld i ca rb ,  t h e  product i s  very h i g h l y  t o x i c  
(acute o r a l  LD50 = 2.5 mg/kg). A l l  m o r t a l i t i e s  occured w i t h i n  3  hours o f  
dos i ng . 
Three av ian f i e l d  s tud ies  i nvo l v ing  t h r e e  d i f f e r e n t  exposure s i t u a t i o n s  w i t h  
Temik 1OG were reviewed. I n  t h e  f i r s t ,  Haines, 1970, 00107961), t h ree  
v a r i e t i e s  o f  subsurface a p p l i c a t i o n s  (2-4I1 incorpora t ion  a t  2-6 I b  a i /A)  
i n  c o t t o n  and sugarbeet f i e l d s  i n  C a l i f o r n i a  r e s u l t e d  i n  some m o r t a l i t y  
(up t o  25 o f  30, s p e c i f i c  number and causes o f  death unexplained) t o  
Val ley q u a i l  o r  r ing-necked pheasants f o l l o w i n g  inges t ion  o f  granules 
e i t h e r  l e f t  on t h e  sur face dur ing  incorpora t ion  o r  sp i l l age .  

I n  t h e  second study (Haines, 1970, 00101962), caged Val ley q u a i l  and 
ring-necked pheasants were located over h a l f  mature (12-14t1) sugar beet 
beds t h a t  had been t r e a t e d  once a t -p lan t ,  and tw ice  side-dressed i n  t h e  post- 
emergence per iod  a t  2  I b  ai/A, incorporated t o  3.5". M o r t a l i t y  i n  q u a i l  
r e s u l t e d  when Temik 1OG granules were ingested. Leaf samples analyzed from 
t h e  t e s t  p l o t  were repor ted  t o  average 19 ppm a ld icarb .  The game farm 
r a i s e d  pheasants and q u a i l  were n o t  a f fec ted  by i nges t i ng  a l d i c a r b  contaminated 
sugar beet f o l i a g e  dur ing  t h i s  7 day t e s t  period. 



I n  t h e  t h i r d  study (Clarkson e t  al., 1969, 00101960), bobwhite q u a i l  were exposed 
t o  var ious  a p p l i c a t i o n s  o f  Temik 10G i n  smal l  pen f i e l d  t r i a l s .  Pens were placed 
on bare s o i l  t o  which Temik 10G had been app l ied  a t  10 I b  ai /A broadcast w i t h  
no incorporat ion,  a t  20 I b  a i /A incorporated t o  a depth o f  4-6", o r  a t  1.0 
I b  ai/A in- furrow t o  a depth o f  0.5-1.0". Ha l f  o f  each f i e l d  received i r r i g a t i o n ,  
t h e  o the r  h a l f  not. M o r t a l i t y  reached 100% i n  one in- furrow and one unincorporated 
non - i r r i ga ted  s i t e .  M o r t a l i t y  was i n  excess o f  50% i n  another non - i r r i ga ted  
unincorporated s i t e  and i n  t h e  broadcast s i t e  t o  which Temik had been 
incorporated 4-6". Mor ta l J t y  was more severe (23/30 deaths) i n  non - i r r i ga ted  
p l o t s  compared w i t h  i r r i g a t e d  p l o t s  (4/30 deaths) o f  t h e  same a p p l i c a t i o n  
condi t ions.  

Lund and Haines (1969, 00101959) monitored wh i te - ta i l ed  deer and Eastern 
c o t t o n t a i l  r a b b i t s  i n  enclosures s imu la t i ng  "natura l  growth h a b i t a t "  i n  Chester, 
N.J. t o  determine t h e  e f f e c t  o f  s imulated s p i l l s  o f  Temik 10G. They r e p o r t  t h a t  
n e i t h e r  deer nor r a b b i t s  showed-any i l l  e f f e c t s  f o l l o w i n g  7 days o f  exposure. 

Precaut ionary Label ing 

The a v a i l a b l e  data support t h e  f o l l o w i n g  labe l  statements f o r  a ld i ca rb :  

Manufactur ing Use Labels 

IIThis p e s t i c i d e  i s  t o x i c  t o  f i s h  and w i l d l i f e .  Do n o t  discharge i n t o  
lakes, streams, ponds o r  p u b l i c  waters unless i n  accordance w i t h  an 
NPDES permit .  For guidance contac t  your reg iona l  o f f i c e  o f  t h e  
EPA . 

End Use Products i n  Greenhouses 

'!This p e s t i c i d e  i s  t o x i c  t o  f i s h  and w i l d l i f e .  Do n o t  contaminate water 
by c lean ing  o f  equipment o r  d isposal  o f  waste.!! 

End Use Products Outdoors 

"This p e s t i c i d e  i s  t o x i c  t o  f i s h  and w i l d l i f e .  B i rds  feeding i n  
t r e a t e d  areas may be k i l l e d .  Cover o r  incorpora te  granules i n  s p i l l  
areas. Runoff from t r e a t e d  areas may be hazardous t o  f i s h  i n  neighbor ing 
areas. Do n o t  apply d i r e c t l y  t o  water o r  wetlands. Do n o t  contaminate 
water by c lean ing  o f  equipment o r  d isposal  o f  waste." 



HAZARD ASSESSMENT 

Ald icarb,  a  reg i s te red  insect ic ide/nemat ic ide,  i s  c u r r e n t l y  used on cot ton,  
potatoes, peanuts, soybeans, pecans, sugar beets, c i t r u s ,  beans, sweet 
potatoes, sugar cane, sorghum, and a  v a r i e t y  o f  indoor and outdoor, 
i nc lud ing  lawns and t u r f ,  ornamentals. End use products a re  formulated 
as 5, 10 and 15% granules. Table 1 summarizes r a t e s  and methods o f  
a p p l i c a t i o n  ( Q u a l i t a t i v e  Use Assessment, BFSD, Ludvik, 1983). 

Aquatic Organisms 

Contamination o f  water from t h e  use o f  g ranu lar  a l d i c a r b  i s  most l i k e l y  t o  
occur from runo f f .  Laboratory s tud ies  demonstrate t h a t  a l d i c a r b  i s  
acu te l y  t o x i c  t o  freshwater f i s h  ( b l u e g i l l  LC50 = 0.05 ppm, rainbow t r o u t  
LC50 = 0.560 ppm, Johnson and F in ley ,  1980, 00003503) and aquat ic  i nve r te -  
b ra tes  (Daphina magna LC50 = 0.41 ppm, V i lkas ,  1977, BOWOAL08). The same, 
o r  s l i g h t l y  higher,  t o x i c i t y  was demonstrated f o r  e s t u a r i n e h a r i n e  organisms 
(U.S. EPA, 1981, 00066341). Acute t e s t i n g  o f  a l d i c a r b  showed t h a t  t h e  
t o x i c i t y  ranges from 12 ug/ l  ( p i n k  shrimp) t o  72 ug/ l  ( w h i t e  shrimp) f o r  
es tua r ine  inver tebra tes ;  and from 41 ug/ l  (sheepshead minnow) t o  202 ug/ l  
( spo t )  f o r  es tua r ine  f ishes.  Two longer-term l i f e - c y c l e  exposure s tud ies  
o f  es tua r ine  f i s h  and inver tebra tes  revealed t h a t  t h e  MATC f o r  t h e  mysid 
shrimp and sheepshead minnow a re  1.0 t o  1.5 ug/ l  and 50 t o  88 ug/ l ,  
r espec t i ve l y .  

According t o  t h e  Environmental Fate and Exposure Assessment (Contract  No. 
68-01-6679, 19831, "... a l d i c a r b  hydrolyzes f a i r l y  r a p i d l y  under a l k a l i n e  
cond i t i ons  (pH 91, bu t  i s  e s s e n t i a l l y  s t a b l e  a t  pH 5  and 7. A ld icarb  
s u l f o x i d e  undergoes r a p i d  hyd ro l ys i s  a t  pH 9, i s  f a i r l y  s t a b l e  a t  pH 7, 
and s t a b l e  a t  pH 5. A ld i ca rb  s u l f o x i d e  i s  r e l a t i v e l y  s t a b l e  t o  photo lys is ,  
w i t h  [approxl  93% o f  t h e  app l ied  compound remaining unchanged i n  water a f t e r  
14 days o f  i r r a d i a t i o n . "  ICarbamate res idues do n o t  move h o r i z o n t a l l y  from 
bare, s lop ing  f i e l d  ( 1 %  slope)  i r r i g a t e d  t o  runo f f ,  f o l l o w i n g  t reatment  w i t h  
a l d i c a r b  a t  10 I b  ai/A.If I fTota l  carbamate res idues d i s s i p a t e  from f i e l d  
s o i l s  w i t h  h a l f - l i v e s  o f  1-7 days. ll...loss o f  app l ied  a l d i c a r b  from these 
f i e l d s  may have p a r t l y  r e s u l t e d  from leaching ...Iv I tA ld icarb  res idues have been 
found i n  we l l  water ... i n  New York (Long Is land) ,  Wisconsin, F lo r i da ,  Maine, 
V i r g i n i a ,  and North Carol ina.  Accumulation o f  a l d i c a r b  i n  aquat ic  nontarget  
organisms i s  expected t o  be minimal..." 

A 96-hour b l u e g i l i  sun f i sh  bioassay was used t o  e s t a b l i s h  a  freshwater 
f i s h  c l a s s i f i c a t i o n  t r i g g e r  (1/10 LC50 o f  0.05 ppm) o f  5  ppb. A 48-hour 
Daphnia magna bioassay was used t o  c a l c u l a t e  a  freshwhter i nve r teb ra te  
c l a s s i f i c a t i o n  t r i g g e r  (1/10 LC50 o f  0.41 ppm) o f  40 ppb, 

Pro jec ted  res idues o f  a l d i c a r b  i n  water r e s u l t i n g  from r u n o f f  (SWRB and EXAMS 
modeling, V2.0: Mode 2, R. Lee, EEB, 1983) are-from co t ton  and 10 
ppb from soybeans. Modeling f o r  c i t r u s  orchards i s  forthcoming, Previous 
es t imat ions  o f  r u n o f f  from c i t r u s  (HR 257, EFB, 7-9-81) p u t  a l d i c a r b  i n  
small ponds a t  400 ppb. Residues from co t ton  modeling pe rs i s ted  f o r  a t  l eas t  
20 days a t  o r  above 20 ppb. Residues from soybean modeling were p e r s i s t e n t  a t  
o r  above 4  ppb f o r  10 days, and a t  o r  above 1.6 ppb f o r  20 days. It 



Table 1: A ld i ca rb  uses1 

Rate o f  Expected l nterva  l No o f  
Agr i cu I t u r a  l App l i c a t  ion2 Number o f  Time o f  Between Acres 

S i t e  ( I b s  A/A) App l ica t ions  App l i ca t i on  App l ica t ion  Treated 

Cotton 

Peanuts 1.0-3.0 

Soybeans 1.5-3-0 

Pecans 5.0-10 
(southeast 
o n l y  GA, AL, 
FL, MS, SC, 
8, NC) 

1 Sugarbeets 1.0-5.0 

- - 
C i t r u s  5.0-10 
( g r a p e f r u i t ,  

lemons and 
l imes) 

A t  p l a n t i n g  None 885,200 
Post p l a n t i n g  

I A t  p l a n t i n g  

I A t  p l a n t i n g  

I A t  p l a n t i n g  

I Bud break & 
Bud s e t  

3  I  a t  p l a n t i n g  
2  pos t  p l a n t i n g  

172,500 

N.A. 274,200 

N.A. 640,000 

N.A. 70,000 

no t  51,000 
spec i f i ed  

I j u s t  p r i o r  t o  
s p r i n g  f l u s h  N.A. 13,000 

Beans(dried1 0-5-2.0 I  A t  p l a n t i n g  N. A. 18,000 

Sweet Potatoes 1.5-3.0 I  A t  p l a n t i n g  N.A. ? 

Sugarcane 2.0-3.0 

Ornamental S i t e s  

I Post P  l an t  N.A. 
(Ea r l y  Summer/Fall) 

Herbaceous, 5.0-10-0 
Woody shrubs, I b  ai /A 
Trees and vines. 
(commercial ly 
f i e l d  grown 
and nursery 
p l a n t i n g s )  

Ornamental 5.0-10.0 
and Forest  oz/2500 sq f t  
Greenhouse 

Repeat as needed 

(Other Ornamental uses a r e  s t a t e  r e g i s t r a t i o n s )  

1 Source: Q u a l i t a t i v e  Use Analysis,  BFSD, Ludvik (1983). 
2  Method o f  a p p l i c a t i o n  i s  ground. 
3 - < 2 -0  I b  a i /A post-emergent s o i l  a p p l i c a t i o n  on l y  i n  Maine and Wisconsin. 



I 
should be noted t h a t  among t h e  environmental f a t e  data requirements a re  

, 
I 

photodegradation i n  water, aerobic  and anaerobic aquat ic  metabolism 
studies,  leaching and adsorpt ion/desorpt ion studies,  and labora tory  and 
f i e l d  v o l a t i l i t y  s tudies.  

Comparing t h e  above f i s h  and i nve r teb ra te  acute t r i g g e r s  t o  est imated res idue 
l eve l s  discussed above suggest t h a t  non-target f i shes  and inver tebra tes  
indigenous t o  small ponds (i.e., worst case s i t u a t i o n )  could be exposed t o  
a l d i c a r b  res idues from c e r t a i n  uses t h a t  exceed t h e i r  respec t i ve  t r i g g e r s .  
Modeling f o r  stream res idues i s  forthcoming. 

Chronic t e s t i n g  ( l i f e  stage o r  l i f e  c y c l e )  f o r  t h e  techn ica l  can be requ i red  i f :  

- t h e  product  i s  expected t o  be t ranspor ted  t o  water, and 
- i t s  presence i n  water i s  l i k e l y  t o  be continuous, o r  
- any LC50 o r  EC50 i s  less than 1 ppm, o r  

I - t h e  est imated environmental concentrat ion i n  water i s  equal t o  o r  
, g rea ter  than 0.01 o f  any LC50 o r  EC50, o r  

i - s tud ies  o f  o the r  organisms i n d i c a t e  t h e  reproduct ive  physiology o f  
f i s h  and/or inver tebra tes  may be a f fec ted .  I72-41 

An embryo-larvae study w i t h  a freshwater f i s h  ( fa thead minnow, P i cke r ing  and 
G i l l i am,  1982, BOWOAL07) demonstrates t h a t  t he re  was no adverse e f f e c t  on 
embryo o r  larvae s u r v i v a l  and growth a t  78 ppb o r  less. A t  156 ppb s u r v i v a l  
was s+&nif ic_r_a~tly less__(50 $ 1  -- t h a n - c p n t r o l s  -- a f t e r  30 days exposure. L i f e -cyc le  
e s c a r i n e  s tud ies  (U.S. EPA, 1981, 00066341) suggest t h a t  low a l d i c a r b  
res  i dues ca3T p r - o - d u c ~ ~ ~ v e r s e  e f f e c t s  i n  c e r t a i n  o f  t hese  -oman-i sms. The 
MATC f o r  t h e  mysi-d shrimp i s  1.0 t o  1.5 ppb. The MATC f o r  t h e  sheepshead 
minnow is* 50 t o  88 p&; The res idues discussed above may exceed these l e v e l s  

I under certai-n -cond it ions. 

As s ta ted  i n  t h e  Environmental Fate and Exposure Assessment, a l d i c a r b  d i d  
n o t  move h o r i z o n t a l l y  under t h e  cond i t i ons  o f  t h e  s tud ies  reviewed. Maximum 
residues i n  r u n o f f  were found t o  be 0.08 ppm (EFB, 6-1-82). Those res idues 

I 

would be d i l u t e d  upon reaching a body o f  water. I n  another study, i r r i g a t i o n  
water leaving a l d i c a r b  t r e a t e d  hops f i e l d s  was found t o  conta in  4 ppb o r  

I 
less o f  t o t a l  a l d i c a r b  res idues a t  d is tances 1/4 m i l e  o r  g rea ter  from t h e  
edge o f  t h e  t r e a t e d  f i e l d .  I n  a l l  cases res idues would be composed o f  a 
m ix tu re  o f  parent a ld icarb ,  a l d i c a r b  s u l f o x i d e  and a l d i c a r b  sulfone. A l l  
uses associated w i t h  t h e  sub jec t  products i nvo l ve  s o i l  incorpora t ion  o f  t h e  
granules which g r e a t l y  d imin ishes p o t e n t i a l  f o r  sur face runo f f .  Leaching 
would be t h e  o v e r r i d i n g  man i fes ta t ion  o f  s o i l  m o b i l i t y .  -.- . -  

I n  conclusion, modeling suggests t h a t  sur face r u n o f f  o f  t o t a l  res idues from 
a l d i c a r b  t r e a t e d  f i e l d s  cou ld  r e s u l t  i n  res idues up t o  133 ppb. These res idues 
can exceed aquat ic  organism acute and chron ic  t r i g g e r s .  Based on these 
i n d i c a t i o n s  chron ic  s tud ies  may be requi red.  However, requirements f o r  
f u r t h e r  chron ic  t e s t i n g  f o r  aquat ic  organisms a re  reserved a t  t h i s  time. 
Cer ta in  environmental f a t e  data c o n t r a i n d i c a t e  t h e  need f o r  f u r t h e r  t es t i ng .  
We need t h e  f u l l  compliment o f  environmental f a t e  data i n  o rder  t o  make an 
adequate assessment o f  t h e  pers is tance o f  a l d i c a r b - r e l a t i v e  t o  chron-ic,, 
exposure. We w i l l  w a i t  f o r  t h e  r e g i s t r a n t  t o  s a t i s f y  t h e  l i a b i l i t - y - t o -  
f u l f i l l e n v i r o n m e n t a l  f a t e  data requirements. Add i t i ona l l y ,  we need t o  
s o l i d i f y  our  thoughts regarding t h e  est imated environmental concentrat ions 
generated by modeling. 



Av i an Exposure 

Avian 8-day d i e t a r y  t o x i c i t y  values, when compared w i t h  a commonly used d i e t a r y  
t o x i c i t y  r a t i n g  scheme ( H i l l  e t  a l .  1975, 000229231, suggest t h a t  a l d i c a r b  i s  
moderately t o x i c  t o  mal la rds  (LC50 = 594 ppm, H i l l  e t  a l .  1975, 00022923) 
and h i g h l y  t o x i c  t o  bobwhite (LC50 = 71 ppm, Beavers and Fink, 1979, BOWOALOI). 
Given t h e  f a c t  t h a t  t h e  reg i s te red  fo rmula t ions  a re  granular ,  l i t t l e  d i e t a r y  
exposure i s  expected. The f i e l d  study by Haines (1970, 00101962) showed 
t h a t  game farm ra i sed  pheasants and q u a i l  were no t  a f f e c t e d  by i nges t i ng  
a l d i c a r b  contaminated sugar beet f o l i age .  M o r t a l i t y  i n  q u a i l  r e s u l t e d  when 
Temik 10G granules were ingested. 

Comparison o f  av ian LD50 values (Mal la rd  LD50 = 1 mg/kg, H i l l ,  1983, BOWOAL04; 
bobwhite LD50 = 2 mg/kg, Beavers and Fink, 1979, BOWOAL02) w i t h  a commonly used 
acute o r a l  t o x i c i t y  r a t i n g  scheme (Matsumura, 1975) i n d i c a t e  t h a t  t echn ica l  
a l d i c a r b  i s  h i g h l y  t o x i c  t o  b i rds .  S i m i l a r l y ,  t h e  15G formula t ion  i s  
h i g h l y  t o x i c  t o  b i r d s  based on t h e  bobwhite LD5o o f  2.5 mg/kg ( H i l l ,  1983, 
BOWOAL04). A l d i c a r b f s  s i n g l e  dose o r a l  LD50 exceeds t h e  Agencyfs c l a s s i f i c a t i o n  
t r i g g e r  (LD50 < 50 mg/kg) f o r  a r e s t r i c t e d  use pes t i c i de .  However, 
c l a s s i f i c a t i o n  procedures f o r  s o i l  incorporated granu lar  products i s  under 
Agency review. 

Acute o r a l  exposure i s  perhaps t h e  p r i n c i p l e  rou te  o f  p e s t i c i d e  uptake f o r  
outdoor a p p l i c a t i o n s  o f  g ranu lar  formulat ions,  p r i n c i p a l l y  through t h e  
acc identa l  inges t ion  o f  granules l e f t  on t h e  s o i l  sur face  e i t h e r  from 
incomplete i nco rpo ra t i on  o r  sp i l l age .  F i e l d  s tud ies  and use h i s t o r y  bear 
t h i s  out. Granular fo rmula t ions  o f  a l d i c a r b  have been respons ib le  f o r  a t  
l e a s t  e i g h t  documented b i r d  k i l l s  i n  England and Germany. F i e l d  s tud ies  
under a r t i f i c i a l  cond i t i ons  (Haines, 1970, 00101961 and Clarkson e t  al., 
1969, 00101960) have demonstrated t h a t  g ranu lar  a l d i c a r b  app l i ca t i ons  can 
be hazardous t o  b i rds .  

I 

The t o x i c o l o g i c a l  hazard posed by a l d i c a r b  granules t o  seven species o f  
b i r d s  known t o  u t i l i z e  c u l t i v a t e d  f i e l d s  i s  shown i n  Table 2. These calcu-  
l a t i o n s  suggest t h a t  as few as 12 granules o f  t h e  15% formula t ion  could 
exceed t h e  LD50 f o r  b i r d s  weighing as much as 1.2 ki lograms. B i rds  t h a t  
would most l i k e l y  be a f f e c t e d  a r e  smal l  b i r d s  t h a t  inges t  one o r  two granules. 
Ca lcu la t ions  f o r  maximum weight f o r  b i r d s  l i k e l y  t o  exceed t h e i r  LD50 by 
i nges t i ng  one o r  two granules a r e  shown below: 

Weight = (Granule Weight Imgl X Percent Ac t ive)  X 1000 
LD50 

Granules Granules 

For 15G: (0.6 mq X . I51 X 1000 = 90 g. 180 g. 
1.0 mg/kg 

For 10G: (0.6 mg X . I01 X 1000 = 60 g. 120 g. 
1.0 mg/kg 



Table 2. 

A ld i ca rb ' s  (10G/15G) Hazard t o  Seven Species o f  Non-Target Bi rds.  .................................................................. 
Number o f  Granules equal 

t o  LD50 1 
......................... 

Body MG/ 
Weight Animal 10G 15G 

Spec i es ( g  1 (g12 Granu l es Granu l es  

Mal l a rd  
( 14-day 

Ma l l a rd  
(adu l t 1 

Robin 

Mourning Dove 100 

House Sparrow 20 

Redw i ng- 
B lackb i rd  

Grasshopper 
Sparrow 13.9 0.01 

A t t w a t e r f s  
P r a i r i e  Chicken 1000 

( a d u l t )  

Footnotes 

1 Assumed weight 
among a l l  speci 

o f  one granule = 0.6 mg. Also, assuming equal s e n s i t i v i t y  
es (mal la rd  LD50 = 1.0 mg/kg). 

> mg a.i./lOG granule = 0.6 mg X 10% = 0.06 mg ald icarb/granule.  

> mg a.i./lTG granule = 0.6 mg X 15% = 0.09 mg ald icarb/granule.  

2 Example: Ma l la rd  LD50 X Weight (kg)  = 1.0 mg/kg X 0.200 kg = 0.200 mg/animal. 

The number o f  15G granules - - 0.200 kg = 2.2 granules 
requ i red  t o  equal ma l la rd  LD50 0.09 mg a.i./granule 



The a g r i c u l t u r a l  use ( r e - r e g i s t r a t i o n )  o f  A ld i ca rb  on over 2 m i l l i o n  acres 
o f  c u l t i v a t e d  crop-land w i l l  r e s u l t  i n  s i g n i f i c a n t  exposure t o  non-target 
b i rds.  M o r t a l i t i e s  can be expected from acc identa l  inges t ion  o f  p e s t i c i d e  
granules. The l i k e l i h o o d  o f  an av ian species inges t ing  a l e t h a l  dose o f  
a l d i c a r b  w i l l  increase i f  granules a r e  n o t  immediately o r  p roper ly  incorpo- 
rated. Jncorporat ion o n l y  serves, however, t o  reduce t h e  p o t e n t i a l  f o r  
non-target w i l d l i f e  exposwe, n o t  e l i m i n a t e  it. Erbach and To l l e f son  (19831, 
us ing  t h e  best convent ional procedure, spr ing- t ined incorpora t ion  i n  f r o n t  
o f  press wheels, incorporated 95% o f  p e s t i c i d e  granules appl ied. Under these 
cond i t i ons  5% o f  t h e  granules remained on t h e  s o i l  sur face  and would be 
a v a i l a b l e  t o  w i l d l i f e .  F ink  (1980) a l s o  examined t h e  degree w i t h  which 
corn p l a n t e r s  cou ld  incorpora te  granu lar  pes t ic ides .  Counts conducted 
immediately a f t e r  incorpora t ion  revealed t h a t  both row areas and end row 
t u r n  areas contained la rge  numbers o f  exposed granules (70 and 344 granules 
per sq. ft., respec t i ve l y ) .  Balcomb e t  a l .  (1982) a l s o  repor ted  seeing 
exposed granules wh i l e  conduct ing f i e l d  searches f o r  non-target m o r t a l i t y .  
F i e l d  s tud ies  w i t h  a l d i c a r b  and o the r  granular  pes t i c i des  have documented 
t h a t  non-target b i r d s  and mammals can inges t  l e t h a l  doses o f  granular  
pes t i c i des  du r ing  t h e  course o f  t h e i r  normal feeding a c t i v i t e s  (Balcomb e t  
al., 1982; Bunyan e t  al., 1981). 

As stated,  i nc iden ts  and f i e l d  s tud ies  i n d i c a t e  t h a t  a l d i c a r b  a p p l i c a t i o n s  
can pose a hazard t o  b i r d  species t h a t  t y p i c a l l y  probe t h e  s o i l  sur face f o r  
worms and grubs. Balcomb e t  a!.  (1982) noted t h a t  t h e  m a j o r i t y  o f  p e s t i c i d e  
r e l a t e d  m o r t a l i t y  occurred i n  rob ins ,  a species known t o  repeatedly  probe 
sur faces f o r  earthworms. Avian m o r t a l i t i e s  a r e  expected t o  occur p r i m a r i l y  
i n  small b i r d s  ( l e s s  than 200 grams) and t o  be heav ies t  du r ing  t h e  f i r s t  
week f o l l o w i n g  product  app l i ca t i on .  M o r t a l i t y  i s  expected t o  occur w i t h i n  
a s h o r t  t ime  f o l l o w i n g  a p p l i c a t i o n  v i a  acute t o x i c i t y  and predat ion o f  
t empora r i l y  paralysed i nd i v idua ls .  The hazard t o  non-target avian w i l d l i f e  
should be s i g n i f i c a n t l y  reduced f o l l o w i n g  r a i n f a l l  o r  i r r i g a t i o n  o f  tea ted  
areas. Clarkson e t  a l .  (1970, 00101960) showed t h a t  m o r t a l i t y  was more 
severe i n  non- i r iga ted  p l o t s  (76%) when compared w i t h  i r r i g a t e d  p l o t s  (13%). 

' I n  conclusion, t h e  a v a i l a b l e  data i n d i c a t e  t h a t  a l d i c a r b  app l i ca t i ons  may 
r e s u l t  i n  avian m o r t a l i t y .  Hazards t o  w i l d l i f e  cannot be est imated w i t h  
c e r t a i n t y  from labora tory  t e s t s ,  there fore ,  f i e l d  s tud ies  when a v a i l a b l e  
should be t h e  pr imary focus o f  r i s k  assessment. The a v a i l a b l e  f i e l d  s tud ies  
and use h i s t o r y  f o r  a l d i c a r b  (and o the r  g ranu lar  pes t i c i des  w i t h  comparable 
t o x i c i t y )  p rov ide  s u f f i c i e n t  in fo rmat ion  t o  i n d i c a t e  t h a t  g ranu lar  p e s t i c i d e  
t reatments may r e s u l t  i n  some m o r t a l i t y  i f  n o t  loca l  popu la t ion  reduct ions  
i n  c e r t a i n  b i r d  species. Whether these e f f e c t s  a re  excessive, long- last ing,  
o r  l i k e l y  t o  d im in i sh  w i l d l i f e  resources cannot be s a i d  w i t h  any degree o f  
c e r t a i n t y .  F i e l d  s tud ies  t h a t  would f u r t h e r  q u a n t i f y  non-target avian 
impact a r e  needed. Such s t u  conducted w i t h  a l d i c a r b  t reatments 
t o  sorghum and c i t r u s .  



Mammalian Exposure 

A ld i ca rb  i s  h i g h l y  t o x i c  t o  mammals ( r a t  LD50 = 0.9 mg/kg, 7.0 mg/kg f o r  10G, 
FCH, 1981). Exposure t o  mammals i s  expected t o  occur through t h e  acc identa l  
inges t ion  o f  granules du r ing  feeding, fo rag ing  and/or grooming. The r a t  
LD50 was used t o  e s t a b l i s h  a  mammalian c l a s s i f i c a t i o n  t r i g g e r  (1/5 LD50) o f  
0.18 mg/kg. The t o x i c o l o g i c a l  hazards posed by a l d i c a r b  res idues t o  four  
species o f  mammals known t o  f requent  c u l t i v a t e d  f i e l d s  a re  shown i n  Table 3. 
These c a l c u l a t i o n s  i n d i c a t e  t h a t  as few as seven granules could exceed t h e  
LD50 value o f  heavier  mammals (approximately 1 kg). However, cons ider ing  
t h a t  t h e  major r o u t e  o f  exposure t o  mammals i s  expected t o  occur acc iden ta l l y ,  
mammals t h a t  can exceed t h e i r  LD50 by i nges t i ng  one o r  two granules a re  
considered most a t  r i s k .  Maximum weight c a l c u l a t i o n s  f o r  t h i s  most susceptable 
group a r e  shown below: 

An ima l 
Weight = (Granule Weight (mg) X Percent Ac t i ve )  X 1000 

(g )  LD50 

1 2  
For 15G: Animal . Granule Granules 

Weight = (0.6 mg X ,151 X 1000 = 150 g  300 g  
(g)  0.6 mg 

i 
e For 1OG: Animal a 

Weight = (0.6 mg X . l o )  X 1000 = 100 g  200 g  
0.6 mg 

The use ( r e - r e g i s t r a t i o n )  o f  a l d i c a r b  on over 2  m i l l i o n  acres o f  c u l t i v a t e d  
crop-land w i l l  r e s u l t  i n  s i g n i f i c a n t  exposure t o  non-target mammals. Although 
exposure can be expected from acc identa l  inges t ion  o f  a l d i c a r b  granules o r  
predat ion,  t h e  hazard t o  mammals i s  n o t  as r e a d i l y  apparent as it i s  f o r  

I1 b i rds .  There i s  no evidence o f  k i l l s  o r  long- las t ing  popu la t ion  reduct ions  
1 o r  impact r e s u l t i n g  from d i r e c t  g ranu lar  exposure. Lund and Haines (1969, 

00101959) repor ted  no i l l  e f f e c t s  t o  deer and r a b b i t s  i n  a  simulated 
1 s p i l l  o f  Temik IOG. Bunyan e t  a l .  (unreviewed f i e l d  study, 1981) r e p o r t s  
I 

t h a t  non-target ground feeding mammals (most ly herb ivores)  had low res idues 
o f  a ld icarb .  Rabbi ts  and hares feeding on emerging sugarbeet had 0.005-0.4 
ppm i n  stomach contents and 0.01-0.04 ppm i n  t h e  l i v e r .  Overa l l ,  16 mammals 
(27%) o f  a l l  those shot  o r  trapped had a l d i c a r b  residues. One woodmouse 
and one shrew trapped had 2 and 1  ppm a l d i c a r b  res idues respect ive ly .  
S t i l l  o ther  small mammals contained nonquan t i f i ab le  residues. The av ian 
f i e l d  s tud by Haines (1970, 00101962) demonstrated t h a t  vegeta t ive  exposure 
t o  a l d i c a r b  res idues by b i r d s  a re  no t  as l i k e l y  t o  r e s u l t  i n  m o r t a l i t y  as 
d i r e c t  g ranu lar  exposure can. 

I n  conclusion, a l d i c a r b  i s  h i g h l y  t o x i c  t o  mammals. The e x i s t i n g  data base 
suggests l i m i t e d  exposure from a d i e t a r y  standpoint.  There a r e  no repor ted  
inc idents.  A f i e l d  study repo r t s  no e f f e c t s  t o  l a rge r  mammals from d i r e c t  
exposure t o  s p i l l e d  granules. The r e g i s t r a n t  should conduct f i e l d  searches 
( i n  con junc t ion  w i t h  av ian s u r v e i l l a n c e )  t h a t  should help q u a n t i f y  t h e  
ex ten t  o f  non-target mammalian exposure r e s u l t i n g  from t h e  a p p l i c a t i o n  o f  
t h i s  product  t o  sorghum and c i t r u s .  



- ,  Table 3. 

Ad icarb fs  (10G/15G) Hazard t o  Four Species o f  Non-Target Mammals. ................................................................. 
Number o f  Granules equal t o  

Body Mg 
"50 .......................... 

Weight Animal 10G 15G 
Spec i es (g  ( 9 9  Granu les Granu l es 

Rat 200 0.12 2.0 1.3 

Eastern 
C o t t o n t a i l  

( A d u l t )  1100 0.660 11.0 7.3 

Weaned Young 
20 days o l d  85 0.051 0.9 

Grey Squ i r re l  
(Adult-Female) 520 0.312 5.2 3.5 

Weaned Young 
10 weeks o l d  200 0.120 2.0 1.3 

- . Deimarva Fox 
Squ i r re l  

(Adu l t  Female) 795 0.477 8.0 5.3 

Weaned Young 
I 8-10 weeks o l d  454 0.272 4.5 3.0 
I 

.................................................................. 
Footnotes 

1 Assumed weight o f  one granule = 0.6 mg. 

> mg a.i./lOG granule = 0.6 mg X 10% = 0.06 mg ald icarb/granule.  

> mg a.i./15G granule = 0.6 mg X 15% = 0.09 mg ald icarb/granule.  

2 Example: Rat LD50 X Animal Weight (kg)  = 0.6 mg/kg X 0.085 kg = 0.051 
mg/animal. 

Number o f  10-G granules 
requ i red  t o  equal LD50 = 0.051 mg/kg = 0.85 granules 

0.06 mg a.i./granule 



Endangered Species Concerns 

Previous concerns f o r  endangered species r e s u l t e d  i n  formal consu l ta t i on  
w i t h  t h e  O f f i c e  o f  Endangered Species. As a r e s u l t ,  t h e  f o l l o w i n g  
Environmental Hazards Statement was added t o  a l d i c a r b  labe ls :  

llNOTICE: Under t h e  Endangered Species Act, it i s  a Federal Offense t o  
use any p e s t i c i d e  i n  a manner t h a t  r e s u l t s  i n  t h e  death o f  a member o f  
an endangered species. This  a c t  p r o t e c t s  A t twa te r l s  Greater P r a i r i e  
Chicken i n  t h e  Texas count ies  o f  Aransas, Aust in,  Brazor ia,  Colorado, 
Galveston, Goliad, Har r is ,  Refugio, and V ic to r i a .  P r i o r  t o  making 
a p p l i c a t i o n s  i n  these count ies, t h e  user must determine t h a t  t h i s  species 
i s  n o t  located i n  o r  immediately adjacent  t o  t h e  area t o  be t reated.  
I f  t h e  user i s  i n  doubt whether o r  n o t  t h e  above named endangered species 
may be a f fec ted ,  he should contac t  e i t h e r  t h e  reg iona l  U.S. F ish and 
W i l d l i f e  Serv ice O f f i c e  (Endangered Species S p e c i a l i s t )  o r  personnel o f  
t h e  State, F ish  and Game Off  ice." 

However, work i s  c u r r e n t l y  underway i n  t h e  EEB uc lus te rn  approach i d e n t i f y i n g  
may-effect s i t u a t i o n s  t o  endangered species as a r e s u l t  o f  p e s t i c i d e  use 
on corn, cotton, soybeans, sorghum and small gra ins.  A ld i ca rb  i s  included 
i n  t h i s  work. EEB i s  working t o  develope mechanisms f o r  implementing 
reasonable o r  prudent a l t e r n a t i v e s  f o r  p r o t e c t i n g  l i s t e d  species. 
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Aldicarb Regis t ra t ion  Standard - Nontarget I n s e c t s  

Ef fec t s  on Benef ic ia l  I n s e c t s  

The following s tudy received f u l l  review under t h i s  topic:  

Author -- 
A.tkins e t  a l e  

Study is out l ined i n  Table 1. 

Table 1. Toxic i ty  s t u d i e s  on beneficial.  i n s e c t s  with a ld icarb .  -. -- 
Species -- Formulation Resul ts  Date -- rnID # 

Honey bee Technical Ls)50 = 0.285 Atkins 1375 00036935 
(apis micragram e t  a l .  
w l l i f e r a  j - per h e  

(highly  t o x i c )  

There is s u f f i c i e n t  information to character ize  t e c h n i c a l  a l d i c a r b  as highly 
t o x i c  to honey bees. 



Aldicarb Registrat ion Standard - Kontarget Insec t s  

Effects on Nontarget S o i l  and Surface Invertebrates 

The following study received f u l l  review under t h i s  t:-opic: 

Author ID - 
Johansen and Eves 00060628 

Study is outl ined i n  Table 1, - 
Table 1. Tbxiciky s tud ies  on norntarget s o i l  and surface - inver tebrates  

with aldicasb.  

Speci.es Formulation ResuP t.s Author Date -- MRID # -- 
Lady beet le ;  10% G Aldicarb reduced Johansen 11965 00060628 
B ig-eyed bug ; predator pops. i n  and Eves 
P i r a t e  bug; general ,  but  only 
Lacewing on a short-term 

bas i s  

Available information ind ica tes  t h a t a l d i c a r b  granular nay reduce numbers of 
predaceous insects ,  on a short-term basis.  



Aldicarb Registration Standard - Nontarget Insects 

!The following studies received abbreviated reviews: 

Author -- ID 

Ridpay and Cawan 
1"Iamlen 
Elsey and Cheatham 
Khalil et a3. 
Tyler et al. 



Mdicarb Registrat ion Standard - Nontarget Insects  

Statements f o r  Disciplinary Review 

Effects  of  a ld ica rb  on benef ic ia l  insec t s  

Wchmical. a ld ica rh  is highly t ox i c  to honey bees (Atc3cin.s e t  aX. 1975.) It 
s h o ~ l d  be noted, however, that  a ld ica rb  is regis tered only a s  a granular 
insect ic ide ,  24s such,  alddcasb presents l i t t l e  o r  no hazard to honey bees. 

Effects  of a ld ica rb  on nontarget s o i l  and surface inver tebrates  .- 

Results of a f i e l d  study (Jahansen and Eves 1965) indicate  t h a t  use of a ld i -  
carb my cause temporary reductions i n  ppulatiorns of insec t  predators. 

References ( f o r  Disciplinary Review) 
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(Leaf le t  2287 published study.)  F i chebas t e r  I D  00036935 

Johansen, C.A. Eves, J* (1965) Bee Foisoning Investigations,  1965: Report 
No. Gl705;  Reprt  830, 17338. {Unpublishd study, including letter dated 
June 12, 1973 from C.A. Joharisen to A.D. Cohiclc, received March 27, 1974 
under 4Fl485: prepared by Washingtom Stake Univ., Dezpt. of En 
submitted by Chemaqro Corp., Kansas City,  Mo,; CDL:092011-1) Fichefiaster 
ID 00060628 
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