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would only confirm quantitatively what we already know qualitatively. 

While the fish kill incident reports confirm EFED's assessment of acute effects (mortality) from 
exposure to profenofos, EFED does not have sufficient information to assess chronic effects to 
fish from exposure to profenofos. Water levels measured at th& time of the fish kills (exceeding . 

, 10% of the NOAEC in the fish early life stage test) and reproductive impairment in other animals 
(birds and small mammals) trigger the data requirement for a full life cycle study. Therefore the 
fish life cycle study (72-5) for freshwater fish is needed .to complete the chronic risk 
assessment of profenofos. 
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Risk Reduction Considerations 
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I Consideration of any measures to reduce the risk of profenofos to fish should take into account . 

I the following points: 
I t 

I - \ 1 ,  



aquatic organisms include the following: 



I. Use Characterization in Relation to Exposure 

Profenofos is a broad-spectrum aearicide and insecticide registered for use on cotton. The 
end-use product, Curaoron 8E, is applied as an emulsifiable concentrate in aerial or ground spray 
at a maximum single application rate of 1 lb a.i./A and a maximum dose of 6 lb a.i./A/year. , 
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i 

Cotton is grown in four major areas in the US (information isfrom the Cotton Council, 
International, http:llww&.cotton.org/cci/bcotprod.htm): 

> 

Southeast: Alabama, Florida, Georgia, North Carolina, South Carolina and Virginia 
produce 2 1 percent of the total U. S. crop. Planting is from early April to early June; 
harvesting is from late September to early December. About 20 pdrcent of the ciop is 

I irrigated. . s 

Mid-South: Arkansas, Louisiana, Mississippi, Missouri and Tennessee produce 33 
- . . percent of the total crop. Planting is from mid-April ,to early June; harvesting is from late 

septembek to larly Dkcember. About 35 percent of the region is irrigated. - , 
% 



slower rate. One of the major degradates, 4-bromo-2-chlorophenol, is persistent in the 
environment while the fate of another degradate, 0-ethyl-S-propyl phosphorthioate, is not well 
known. Profenofos is not highly mobile and, although the field dissipation studies did not allow 
for an assessment of the leaching potential, is not expected to leach to ground water under normal 
use. The mobility and leaching potential of the degradates is unknown. The chemical can reach 

* *  

surface waters through spray drift or runoff. 
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maximum bioconcentration factors were 29x in the bodies, 45x in the heads, and 682x in the 
viscera (000859-52, 921480-59). Profenofos residues depurated rapidly, with concentrations 
decreasing to 1 ppb in the bodies, 2 ppb in the heads, and 7 ppb in the viscera after 8 days. The 
dominant chemical identified in the viscera was 4-bromo-2-chlorophenol(33-48% of the 
recovered radioactivity). & 

3. Water Resource Assessment 

Based on available information, the Agency does not expect profenofos to be a ground- 
water concern. Profenofos may contaminate surfacewater via spray drift and to a lesser degree 
by runoff. While p'rofenofos is not expected to persist in alkaline waters, it may be more 

under acidic to neutral conditions. Fish kill incidents reported in Louisianw Mississippi 
and Alabama suggest profenofos is persistent for a long enough period of time in sufficient 
quantities to result in fish kills under certain conditions (see section 5). 

( ,  a. Ground Water 
- @ 

Laboratory mobility data suggest profenofos is not likely to 
normal use. The potentiifor prof&ofos to move to ground water is hrther reduced under 
alkaline conditions because it appears to hydrolyze rapidly. Without data on the persistence in 
acidic soil and water, a definitive assessment cannot be made for these conditions. The mobility 

, and leaching potential of the degradates is unknown. In EPA's National Pesticides in Ground 
Water Database, profenofos was not detected in any of the 188 well sampled in a Texas study 
(1987-88). No other study included in the database analyzed for profenofos. 

Ground Water Modeling: An estimite of the concentration of profenofos that might be - 

present in ground water under highly-vulnerable conditions (permeable sandy soils with a shallow 
depth to ground water) was made with SCI-GROW. The model simulated 6 applications of 1 lb . 
'a.i./acre each, using a median K, (2465) and an aerobic soil metabolism half life of 6 days (3 
times the value of the single study submitted on a pH 7.8 soil). This resulted in a screening-level- 
concentration of 0.03 ug/L. + - . - 
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b. Surface Water 

Profenofos may contaminate surface water by spray drift during application or runoft 
The intermediate soiVwater partitioning of profenofos suggests that little of the chemical will 
leach into the subsurface. The majority of the applied chemical will remain at the surface, where it 
will be susceptible to runoff In alkaline soils, subskntial fractions of applied profenofcs should 
be available for runoff for only a few days after application due to rapid dissipation.-Profenofos is 
likely to persist longer in acidic soils and, thus, be available to runoff in higher quantities for a 
longer time. However, because of the uncertainty in the fate of profenofos under acidic 
conditions, the extent to which profenofos is available cannot be quantified. Profenofos will likely 
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The persistence of profenofos in receiving waters will vary depehding on the pH, 
microbiological population, and hydrologic residence time of the water body. Profenofos will not 
persist in alkaline waters due to its susceptibility to hydrolysis. It may not persist in waters with a 
substantial microbiological population. However, it will be somewhat more persistent in neutral 
to acidic waters with low microbiological activities and lbng hxdrologic residence times. The I 

soil/water partitioning coefficient suggests profenofos will occur both sorbed to suspended and 
bottbrn sediment and dissolved in the water. 



/ 

Table 2 summarizes the resulting estimated environmental concentrations (EECs) 
generated by the PRZMIEXAMS model. , 



a. .Toxicity to Nontarget Terrestrial Animals 

(1) Birds 



life-stage study on fathead minnow, profenofos affected survival, with a NOAEC of 2.0 ug/L and 
a LOAEC of 4.4 ug/L (92148014). 
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6. Ecological Risk Assessment 

To evaluate the potential risk to nontarget organisms from the use of profenofos products, 
risk quotients (RQs) are calculated from the ratio of estimated environmental concentrations 
(EECs) to ecotoxicity values. RQs are then compared to levels of concern (LOCs) used by OPP 
to indicate risk to nontarget organisms and the need to,consider regulatory action. 

\ 

a. Nontarget Terrestrial ,Animals 



Table 4: Risk Quotients (RQs) and Level of Concern (LOC) Exceedances for Non-target Terrestrial 
Animals Exposed to a Single Qrofenofos Application of 1 lb ailacre. 

Non-Target Organism Representative Food Items Acute RQ2 Chronic RQ3 
Toxicity Endpoints (EEC, mg~kg)' 

I '  
Level of Concern (LOC) Criteria 
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c. Nontarget Plants 
i 

Non-target terrestrial and semi-aquatic (plants that inhabit low-lying wet areas which may 
or may not bejdry in certain times of the year) plants may be exposed to profenofos from runoff or 
drift. ExpoSure by runoff may occur via sheet flow (modeled as one acre running into an adjacent 
acre) or as channelized flow (such as drainage ditches, modeled*as 10 acres running into one 
acre), For screening purposes, EFED assumes 5% of the applied pesticide moves from the field 
via runoff (this is within the range of 0-10% runoff estimated by GENEEC) and 5% of the 
pesticide applied aerially will drift onto an adjacent field (the same assumption used for aquatic 
exposure assessments). Table 6 compares the modeled EECs for each route of exposure to the 
EC,, value for the most sensitive species in the seedling emergence study (0.13 lb ai/acre for 
cucumber seedling emergence). . The assessment is made onLa single application of 1 lb dacre. ' 

, 

Table 6: Risk Quotients for Nontarget Plants Exposed By ~unoff or Drift to 
Profenofos Applied to Cotton at 1 lb ai/acre. , I 

- - Source of Exposure' EEC (Ibs a.i./A) i . 1  Risk Quotient 
i 

0.05 0.38 ' sheet runoff 



Reiister notice. The Agency is not imposing label modifications at this time through the RED. 
Rather, any requirements for product use modifications will occur in the future under the 
Endangered Species Protection Program. 

Risk Characterization 7. 
& 

Because the environmental fate data were conducted in neutral to alkaline soil and water 
media which favor more rapid degradation than would likely occur under acidic conditions, the 
environmental fate assessment may be more reflective of profenofos use on cotton in the 
southwest and western U.S:than in the southeast and mid-south. Even so, risk quotients 

- exceeded most levels of concern for terrestrial and aquatic nontarget orghsms from profenofos - 
. use. Fish kill incidents in Louisiana and Mississippi indicate that existing labe1,precautions are not 

adequate to protect 'aquatic organisms in the mid-south td southeastern U.S. 

a. Certainties and Uncertainties in the Environmental Fate Assessment 
< .  I 

'. The invironmkntal risk assessment f i r  profenofos is based ,on fate data generated primarily 
I ' 

under neutral to alkaline conditions which tend tokavor more rapid degradation by hydrolysis. 
Such data suggest that profenofos is not very persistent, with hif-live; of severaldays in soil. 

' 



known. à he Agency thinks it is likely that both degradates have fate and toxicity properties 
,- significantly different from those of parent profenofos. Additional metabolites apparently result , 

from reactions involving BCP and 0-ethyl-S-propyl phosphorothioate. . 

b. Certainties and Uncertainties in the Ecological Risk Assessment 



certified applicators. None of the reported incidents were attributed to misase. The hcident 
reports do not provide any indication-whether maximum or typical application rates were used. 
The incidents provide further evidence that risk to aquatic organisms is likely to be even greater 
than predicted using EECs derived from biased fate data. They also suggest large fish kills can 
result ev5n when using existing label precautions. , 







(5)  ~errestrial Field Testing for Birds and Mammals 

A simulated field study with Curacron was conducted to assess hazard to bobwhite quail, 
mallard ducks and rabbits (Fink, 1978). Curacron was applied in 6 treatments of 1 lb per acre to 
broadleaf field crops. During the period of the study, biological effects were not observed that 
could be attributed to profenofos exposure, The study was not used in assessment of dietary risk 
because diets wefe supplemented with untreated food (MRID 92148007). 

4 ,  



These results indicate that profenofos is very highly toxic on a chronic basis. The 
guideline requirement is fhlfilled 92148014). 

The fish life-cycle test is required when an end-iuse product is intended to be applied 
directly to water or is expected to transport to water from the intended use site, when any of the 
following conditions apply: the EEC is equal t6 or greater than one-tenth of the NOEC in the fish 
early life-stage or invertebrate life-cycle test; or if studies of other organisms indicate the 

; reproductive physiology of fish may be aected.  Each of these criteria is met for profenofos but 
no fish life-cycle test has been submitted. 

(2) keshwater Invertebrates 







120 dais after application. Additional metabolites form slowly. In anaerobic aquatic conditions, 
profenofos degraded with a half-life of 3 days in an acid (pH 5.1) sediment flooded with neutral 
(pH 7.3) water (422 18 1-0 1). The major degradates are 4-bromo-2-chlorophenol and 
0-ethyl-S-propyl phosphorthioate.' Additional metabolites -- 4-bromo-2-chlorophenyl ethyl ether , 

(BCPEE), cyclohexadienyl sulfate, and phenol complex increased in concentration afler 180 days. 



b. Detailed Information on Supporting Environmental Fate Studies 



In a second study, profenofos applied at 11.6 ppm to a pH 5 buffer solution and irradiated 
on 12-hour 1ight:dark cycles with a xenon arc lamp at 25 "C for 30 days, degraded with a half-life 
of 75 days (adjusted to 12-hour photo period^)^, compared to 104 days in the dark control. 
Profenofos declined from 98% of the recovered radioactivity to 89% at 14 days and 74% after 30 
days. In the dark controls, profenofos declined to 79% after 30 days. Two hydrolysis degradates 
-- 0-(2-chloro-4-bromopheny1)-S-n-propyl thiophosphate and 4-bromo-2-chlorophenoi -- 

- comprised less than 9% of the recovered after 30 days in both the irradiated and dark control 
solutions (MRID 4 193 90-02)'. I 



the non-sterile and sterile samples, suggesting that processes other than metabolism may be at 
work. The major degradates are the same as in the hydrolysis studies, which could be expected 
since profenofos hydrolyzes rapidly under alkaline conditions and the soil used in the study was 
alkaline. At the end of the study (360 days), 4-bromo-2-chlorophenol comprised 94% of the 
applied radioactivity in the sterile soils, compared to 32% in the non-sterile samples. Aerobic 
metabolism &ay be important in the formation of subsequent 4-bromo-2-chlorophenol metabolites 
(MRID 423343-02). 
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162-2 Anaerobic Soil Metabolism 



(3) Mobility 

163-1 Leaching and Adsorption/Desorption 



lots situated on 
09-01). The registr the upper 6 inches of 

romo-2-chlorophenol 



substantial fractions of applied profenofos should be available for runoff for only a few days post- 
application because of its relatively rapid dissipation in soil (aerobic soil metabolism half-life of 
1.9 days; terrestrial field dissipation half-lives of 2, 2.2, 3.1, and 1.8 days). The somewhat 
intermediate soiVwater partitioning of profenofos (K,s of 869, 2540, 2400, and 3 160; K,,s of 
4.6, 7.5, 20, and 89; K,,,s of 6.2, 7.6, 23, and 128) suggests that substantial portions of runoff will 
occur via both dissolution in runoff water and adsorption to eroding soil. Although soiVwater 
partition coefficients greater than 1 indicate that concentrations in soil will be greater than * 

concentrations in runoff water, the normally much greater mass of runoff water than eroding soil 
should ensure that both pathways generally contribute significatitly to runoff. 



Although no direct soiVwater partitioning data are available for the major degradates, a 
greater partitioning of both 4-bromo-2-chlorophenol and cyclohexadienyl sulfate into water than 

, profenofos in the aquatic anaerobic metabolism study suggests they may exhibit substantially 
lower soiVwater partitioning than profenofos. If so, runoff of those degradates may occur 
primarily by dissolution in runoff water as opposed to adsorptibn to eroding soil, and most of 
their mass in receiving waters may be dissolved in the water column as opposed, to dsorbed to 
suspended and bottom sediment. 



-EC,, (terrestrial plants), 
-EC5, (aquatic plants and invertebrates), 
-LC,, (fish and birds), and 
-LD5, (birds and mammals) 




