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is not asking for additional data at this time because fish kill incident reports provide ‘evidence that
- profenofos will indéed persist for sufficient time at concentrations that will result in fish mortahty ,

within the use area. Any additional studies on soil and water- characterlstlc of the major use area
Would only conﬁrm quantltatlvely what we already know quahtatlvely :

.‘j"v‘ While the fish klll 1nc1dent reports confirm EFED’s assessment of acute effects (mortality) from .
' exposure to profenofos EFED does not have sufficient information to assess chronic effects to

IS fish from exposure to profenofos. Water levels measured at the time of the fish kills (eXCeedmg

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 chromc rlsk
o assessment of profenofos. :

Sl v"Risk"Reduction Considerations' RO ER

;‘Conmderatlon of any measures to reduce the nsk of profenofos to ﬁsh should take mto account
'*'»thefollowmgpomts o S e R T TR T T e o

(1) i The orrgmal rxsk quotrents based on re‘ﬁned modellng, exceeded levels of concern for o
. “fishand aquatrc invertebrates. However, our assessment of thé risk to fishis basedon” ~ ~
o ',’the reported 1nc1dents whrch show that under actuai use condrtlons profenofos does




7+ runoff. The adsorptlon/desorptlon characteristics of profenofos suggest that vegetated

N 3_buﬁ‘ers should be’ effectlve for this chemical. The actual wrdth of the buffers should be
. “based on’ reported runoff "oncentratlons Gf avatlable under acidic soil condrtrons that .
, "represent ‘the major use area) and an  evaluation of the 'amount of buffer that would be

needed to reduce these concentratlons below a potentrally lethal concentratlon

| Wlth these pomts in mmd EFED recommends that con51derat10n of nsk reductlon measures for
: aquatlc orgamsms mclude the followmg

w

,Expand all spray dnﬁ and runoff buffer recommendatlons on the. label to all water ,
“bodies (or aquatic habrtats) nght now, the buffers pertain to impounded waters. The

definition of “impounded” - water may be subject to interpretation. A lake created by a

~dam is 1mpounded (and thus subject to buffers) while a natural'lake may not be so

protected. ‘The reported m01dents occurred ina number of water bodles that are not -

g 1mpounded

Con51der addlng a vegetated buffer strlp asa means of protectlng water bodtes from
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o 'ENVIRONMLENTAL ASSESSMENT FOR PROFENOFOS

1. Use Charactenzatlon in Relatlon to Exposure

Profenofos isa broad-spectrum ac:arrclde and 1nsectlclde reglstered for use on cotton. The

.' end-use product Curacron 8E, is applied as an emulsrﬁable concentrate in aerial or ground spray
ata maxrmum smgle apphcatlon rate of llbai /A and a max1mum dose of 61b a. 1 /A/year

I : J
A N " N

Cotton is grown in four major areas inthe US (mformatmn iy from the Cotton Councrl

| '»‘;Southeast' Alabama Florlda, Georgla North Carohna, South Carohna and Vlrglma
produce 21 percent of the total U.S. crop. Plantmg is from early April to early June;
Zharvestmg is from late September to early December About 20 percent of the crop is.

Lou1s1ana' Mrss1551pp1 Mlssoun and Tennessee produce 33
lantmg i§ from nud—Aprrl to early June harvestlng is from late

and Texas produce 26 percent of the total crop Plantmg
in South Texas begms in late February w1th harvestmg runmng from }ate July untll




. Anaeroblc 5011 metab} hs

" 1mt1al hydrolysns Profenofos d1s51pates in neutral to alkalme soxls w1th a half hfe of several days
Little data exists for acid soils, although it'can be inferred that profenofos will dlSSlpate ata.
slower rate. One of the major degradates 4-bromo-2-chlorophenol is persistent in the

_ environment while the fate of another degradate, O-ethyl-S-propyl phosphorthloate is not well

known Profenofos is not h1ghly mobileand, although the field dlss1pat10n studies did not allow '
for an assessment of the: leachmg potentlal is not expected to leach to ground water under normal’

" use. The mobility and leaching potential of the degradates is, unknown The chemlcal can reach
‘surface ‘waters through spray drift or runoff ‘ >
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o Fate Parameter L

T able 1: Summary of Envlronmental Fate Parameters For Profenofos (See Text for Dlscussmn)

; Value

‘ Reference/Comments
S Perszstence }. DA 5 BE
| Hydrolysis.  pH3 | t,=104-108 days MRIDs 416273-09, 419390-01 |
v . ‘pH74‘-_. - . ":t;/z‘— 24-62 days TR R I T
| Photolysis  inwater Hiow
‘ ‘ ‘,ﬁ,-‘on‘soil

Aeroblc soﬂ metabohsm =

tm—2days@pH‘78 S

o

kS




pH 9 (416273 09 419390 01) The ma]or degradates are 4-bromo-2-chlorophenol and
- O-ethyl-S-propyl phosphorthloate ‘Photolysis is not a major pathway in the degradation of
- profenofos (418799-01, 419390-02, 416273-10, 420304-01). The UV spectrum of profenofos
‘ \‘overlaps slightly with the v151ble spectrum around 290-295 nm. (420304 -01).. However the
. overlapis mlmmal and extenswe photolys1s is not expected
Profenofos metabolizes rapldly in alkalme aerobic and anaeroblc condmons _Inan alkalme '
" (pH 7.8) soil; profenofos degraded with a half:life of 2 days unider aerobic cond1t1ons (423343 202)
_-and 3 days under anaerobic conditions (423343-03) The rate of metabohsm was influenced by N
hydrolysxs and aerobic and anaerobic metabolism in neutral and acid soils is likely to be slower.
'The major degradates are 4-bromo-2-chlorophenol and O- ethyl-S-propyl phosphorthloate 4-

- Bromo-2-chlorophenol concentrations in both soil metabolism studies did not decline until 60 to

120 days after application.. Addmonal metabohtes form slowly. In anaerobic aquatic condmons S

- profenofos degraded with a half- life of 3 daysina pH 5.1 sediment flooded with pH 7.3 water
- (422181-01). - The ‘major. degradates are 4-bromo-2—chlorophenol and O-ethyl-S-propyl

- phosphorthloate “Additional metabolltes == 4 -bromo-2-chloropheny1 ethyl ether. (BCPEE)

’cyclohexadlenyl sulfate and phenol complex mcreased in: concentra’ n after 180 days

n l1ch Kad;values of 46 for
I ' sorptlon values ranged

o re51due

Y .k deﬁ01t w1th fittle or no exces's water avallable for downward movement i‘through the'soll ‘the: 2
leachmg potentlal could not be rehably assessed in the studles




de Accumulation o

Profenofos res1dues accumulate preferentlally in the viscera of blueg111 sunﬁsh The
. maximum bloconcentratlon factors were 29x in the bodies, 45x in the heads, and 682x in the
viscera (000859- -52, 921480- 59). Profenofos residues depurated rapldly, with concentrations

- .decreasing to'1 ppb in the bodies, 2 ppbin the heads, and 7 ppb in the viscera after 8 days. | The

dominant chemlcal identified in the Vlscera was 4-bromo 2-chlorophenol (33 48% of the
recovered radloact1v1ty) :

3, WaterResourCe Assessment‘

Based on ‘available 1nformatlon, the. Agency does not expect profenofos to be a ground-
. water concern. Profenofos may contaminate surface | water via spray drift and to a lesser degree

by runoff. While: profenofos is-not expected to persrst in alkahne waters, it may be more -

- persistent under acidic to neutral conditions. " Fish kill incidents reported i in Loulslana,« MlSSlSSlppl, 3
-, and Alabama suggest profenofos is persxstent fora long enough period of tlme in sufﬁment
o quantmes to. result in ﬁsh krlls under certam condltlons (see sectlon 5) '

Ground Water

g % 4'

:_ Laboratory moblhty data suggest profenofos is not hkely to leach to ground water under
e normal use. The potent1a1 for profenofos to move: to ground water is further reduced under ‘




o greater partitioning of both 4-bromo-2—chlorophenol and. cyclohexadrenyl sulfate into water- than

‘be trariSported.in runoff both .d"is,so'lve'd in water and sorbed to sediment.

~ The persrstence of profenofos in recervmg ‘waters wrll vary dependrng on the pH,
mrcrobrologrcal population, and hydrologic residence time of the water body. Profenofos will not
_persist in alkaline waters due to its susceptrbrhty to hydrolysis. It may not persist in waters with a
~~ substantial mrcrobrologrcal populatlon However, it will be somewhat more persistent in neutral
. to acidic waters with low mlcrobrologlcal activities and: ltmg hydrologlc residence times. The =~ -
5 sorl/water partitioning coefficient suggests profenofos will occur both sorbed to suspended. and '
. bottom sedrment and drssolved in the water «

Except for O- ethyl-S-propyl phosphorothloate for whlch no dlrect fate data exrsts the ,
"major degradates [4—bromo-2-chlorophenol 4-brorno—2-chloropheny1 ethyl ether (BCPEE), and
o cyclohexadlenyl sulfate) appear. to be more persrstent than profenofos. Consequently, substantral
. amounts of those degradates should remain available for runoff for longer penods than for.
' profenofos The presence of hydrolyzable groups on the O-ethyl-S-propyl phosphorothroate
indicate it may be less persrstent than some of the other maj or- degradates but 1ts actual
persrstence was not deterrmned : S

Although no drrect sorl/water partrtromng gata are avarlabl‘ for the major degradates a

profenofos in the aquatic anaerobic metabolism study suggests they ‘may exhibit substantrally
! ‘,lower sorl/water partrtlomng than profenofos If s0, runoff of those degradates ma3r occur e




* "-Photolysw’halfhfe of 75 days DR o \ R e e S
- Combined pond half-life of 61.6 days R PR ‘
- Parutlon coeﬁicxent (Kd) of 9.7 cm3/g

' }Table 2 summarizes the resultlng estlmated enwronmental concentratxons (EECs)
generated by the PRZM/EXAMS model. , :

. , . . N . . (

i

Table 2: EECs for Aquatlc Envn'onments Adjacent to Cotton, PRZMZ 3/EXAMS 2. 94

: Tlme Perlod e 36 Year Max:mum Event ’ v‘ 1-m-10-Year Event
| Peak ‘;f\;;'i417mm o soug
| Maximum 4-day average ;fj.fvmslmm ;_“,'j;fy;»k26mm

wuﬁhﬁﬁﬁﬁnaﬂdwéwmgefﬁ“;*ifp;VfAngL,;,{f;9"'3~,{'12mw
bt o B

'Max1mum 60—day average < A :
"~zmsmﬂ

Maxnnum 90-day average‘; .

exposure seenarlos the quahty of the mput data the ablhty of the models\to represent |
: ’ : Parker (1996) ,dlscusses these hrmtatlons and

} lforgam‘sm(s Only one or two surrogate spemes for both ffeshwater ﬁshrand birds are used"to
represent all ﬁ'eshwater fish (20()0+) and bll'd (680+ fspecles in the Umted State. For_ mammals ~
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~ “similar. The same assumption i‘s:us"‘ed\for fish and amphibians. - ST
~a. - Toxicity to Nontarget Terrestrial Animals .

(1) Birds. B
s Profenofos appears to be more’ toxic to bobwhlte quail than to mallard ducks in avallable

tud1es The techmcal product (89. 4% ai. ) was moderately toxic to- mallard duck (LD, of 55.0
mg/kg) in an avian single-dose- acute oral toxicity study (MR]D 416273 -01). Insubacute dietary
studies, profenofos was highly toxic (LC50 of 57 ppm) to northern bobwh1te qua11 (43 107 3 -0 1)
and shghtly toxic (LCSO of 1, ,646 ppm) to mallard ducks (43 1073- 02) : L
: Av1an reproductmn stud1es mdlcate that profenofos (90 6% a. i ) aﬁ’ects egg productlon
‘The No Observecl Adverse Effect Concentrat1on (NOAEC) was 10 ppm for northern bobwhite
quarl and 30 ppm for mallard ducks; the Lowest Observed Adverse Effect Concentra'uon g
(LOAEC) wa 30 ppm for quarl and 100 mg/kg for mallards (92148004 92148006)

Ly

Mammals ’ n e -

F or small mammals tox1c1ty studres reported by HED suggest profenofos is moderately o
b 'u_smg ﬂthe EFED system for categonzmg toxlc1ty An LD50 of 300 mg/kg, R

o Profenofos was hlghly toxic to fish in 96-h toxicity studies, w1th LCy valuesof .«
: 25 ug/L for rarnbowirout (92148009) and 41 ug/L for blueglll sunﬁsh (92148008) In an’ early s




PR _Vegetatrve v1gor was. not affected for{any specres tested

L e

: WL L s
SOy e . .
; I . y

B 11fe-stage study on fathead mmnow profenofos affected survival, w1th a NOAEC of 2 Oug/Land
- aLOAEC of 4.4 ug/L (92148014) ‘ ) /

, A ﬁsh ﬁall hfe—cycle test is requu'ed because profenofos can, be transported to. water via
o runoﬁ‘ or spray drift; the EEC i is equal to or greater than one-tenth of the NOAEC in the fish early
. life-stage, and studies of other organisms (b1rds and small mammals) indicate the reproductive

. .physiology of fish may be affected.  Water levels measured at the time of reported fish kills (see -

. 'section 5) ranged from less:than 1 ppb-to greater than 30 ug/L, with most in the range 0f 0.6 to
1.5 ug/L. These resrdue levels exceed 0.1 of the NOAEC in the fish early life stage test. ‘

' Therefore the fish life cycle study (72-5) for freshwater fishis needed to complete the chromc nsk

' assessment of profenofos Thxs requlrement remams outstandmg g :

S (2) ,Fr‘eshWatﬁer Inverteb'l‘ates :

In a freshwater 1nvertebrate toxwlty test on‘i yaphnza magna»" pro enofos (90 4% ai. ) was ,f RN A
‘very hlghly toxic to aquatic 1nvertebrates ‘with an'EC,, 0£0.93 ug/L(41627304). In an early hfe{ Fr

" cycle test ‘conducted on the inver

NOAEC ofO 2 ug/L and aLOAEC of 0.26 ug/L (92148013)

E T""The results mdlcate that profenofos aﬂ'ects seedhng emergence at 0 13 lbs a1/A (4162730




Y Incldent Data

, The EFED. Ecologncal In01dent Informatlon System (EIIS) llsts 13 fishr kills between 1994
"~ and 1996 (the only years currently listed in the database) attributable to profenofosusein -
Louisiana (10.incidents) and Mississippi (3 1nc1dents) (ERB 4 Memoto Kyhe Rothwell, 5/14/98).
40n1y those: incidents in which profenofos was considered to be,the probable or highly probable -

~cause of death ¢ are included.- Thousands of fish (up to 150 000) were killed in each of 7 reported.
- incidents while more than 100 fish died in each of the other events (Table 3) Aquatlc habitats
included lakes (7 1nc1dents) rivers/creeks (5 incidents), and bayous (1 incident). The kills were
. generally attributed to runoff of profenofos although spray dnft durmg appllcatlon also caused
'r-several hundred fish'to d1e in one mc1dent : AT

In the ma]onty of the mcldents water samples were taken and analyzed for profenofos

’ ,{Whlle measured concentrat1ons wer below the fish LCSO, 1mt1al profenofos concentrations were -
- likely higher prior to dilution in the* ater bodles and d1Ss1pat1on prior to samplmg (post madent).'
i ]‘Profenofos was detected in fish tissue i ‘ vhich i

- '-:‘Lwas the only’ estlcld detecte‘

e "concentratlon, or lack of detectlon in ﬁsh tlssues Methyl parathlon was beheved to be aco-.

' contnbutor in 2 1nc1dents, atrazme and/or Cyanazine were contnbutmg factors in two 1nc1dents




| 1004668-006°

7. N Table 3 FlSh Klll Incld

Pestzcrde(s) Involved [Probabzhty]

-] 1001 84-9‘-0

Case No/ o Reported i Chemzcal »
InczdentNo coyke o Analysts (1) | @
o, |2395 |wsf | Profenofos p—
R R | : Meﬂlylparaﬂuon [HP]
o - [ 200 7 S lwdd) ‘Profenofos 0.23-1.19 ppb
o 1004668-010 | R i | Atrazine: 0.59-0.79.ppb
1004875-010 3 B ﬁ »Cyanazme 2.93-3.66 ppb
S {9669 6000 W Profenofos: 0.75-1.5 ppb [HP]
. 1 1004668-00 L | Atrazine: 0.43-2.35 ppb [UL]
. [11004875-007 I N Cyanazme 10.20-0.28 ppb [UL] -
\ 1 '_Norﬂurazone 0.20-0. 77 ppb [UL]
|00 ¢ IR ‘Profenofos [HP] :

1 1004875-00:
11004021001,
1004668-004

150,000, | w, s, Liver -

Profenofos >0.28 ppm, hver [HP]

: jAzmphos-methyl [UL]
‘several pest1c1des in water sediment

| [UL]

| ose6
! 1004608-005
1004021-003 ' |
1004875005 |

N 3 o

. 3005 o

| Profenofos: 1. 1 ppb (blueglll LC50
~7:10.019-0.3 ppb) [P HP] ‘
-'| Methyl parathion: 0.2 ppb (blueglll

-] LC50 18-ppb) [P]- ,
- | ‘Atrazine, prometryn, cyanazine,
: .norﬂurazon metolachlor [UL]-

{9668 i
' ~1004021-004‘ :

| 1004875006

‘-Profenofos 0.62-1.08 ppb (w), 78.2-
| 363 ppb (sm); 100-1181 ppb (s1) [P]
‘Methyl parathion: 0.21ppb (w) {UL]

- | Atrazine, prometryn, cyanazine,

| norflurazon, metolachlor [UL]




T able 3 Flsh Klll Incndents epi rted in the EFED Ecologlcal Incndent Informatlon System (EIIS) From 1994 1o 1996

. Case No/

) State/County/W 7Spec1es A
;InczdentNo o : , e

= 'Reported Chemtcal s Pestzc:de(s) Involved [Probabthty]
Co | Kl o Analyszs R 2

{9669

: | thousands w B PfofehofOs: 0.7-1.05 ppb (W) [P]
1004921-005 | A S

Atrazine, prometryn, cyanazige, |-
- | norflurazon, 'metolachldr,, _, R et
‘| clomazone [UL] -~ . C sy

9671
1004668-00

50’0_,_' W - .- Profenofos N 16-0 2 ppb
1004875-009’;;;{ e e

. Cyanazme 0.05-0.11 ppb
‘Low dissolved oxygen -

200 . w0 Profenofos: 0.08-3.58 ppb [P] -
S ] Atrazine: 1.18 ppb [UL]
| Cyanazine: 0.43-0.58 ppb [UL]

~ | 1004668-00
| 1004875-00

600 W | Profenofos: 0.71-0. 3‘8'ppb w)

~ | 100221100
S o jonlyc chemxcal detected

~ ['002211-001 | 877 5000 o |w | Profenofos: 0.6-36.4 pob (w) (8/12),
ol R -1 0.07-0:56 ppb (8/19) [P] - ,

i‘A_zmphos-methy{ [ULY -

1002211'002;":; ‘J} ?";ilr’vrof?nbfo#: [P] fomdrit . , o

s
o

Shadmuscle sl—Shadever e
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‘_6.r o »EcOIo'gical Risk As'sessment" ot

To evaluate the potentlal risk to’ nontarget orgamsms from the use of profenofos products

' nsk quotients (RQs) are calculated from the ratio of estlmated environmental concentrations

‘ “(EECs) to ecotox1clty values. RQs are then compared to levels of concern (LOCs) used by OPP
' to 1nd1cate potent1a1 nsk to nontarget orgamsms ‘and the need to' cons1der regulatory action.

Ca “Nontarget Terrestrlal.Ammals ‘

i, The assessment of risk to’ nontarget terrestrlal ammals from exposure to profenofos is
“based on a s1ngle apphcatlon of Curacron 8E apphed at a rate of 1 1b active ingredient per acre.

- Y;‘,The estlmated environmental concentration (EEC) values are denved from the Kenega - .. ‘
N nomograph, as modified by Fletcher et al. (1994) based on a large set of actual field resxdue data e
e _ ‘The upper limit values from the nomograph represent the 95th- percentlle of fesidue values from

actual field measurements (Hoerger and Kenega, 1972) ‘The Fletcher et al. (1994) mod1ﬁcat10ns :
. tot the Kenaga nomograph are based on measured field' res1dues from 249 pubhshed research ‘

.- papers, including information on 118 ‘species of plants, 121 pest1c1des and 17 chemlcal classes

S 'mammals)

N " These modifications represent the 95th percentlle of the expanded data set. Risk quot1ents (Table
"+ 4)are based on the most: sensmve LCSO and NOAEC for blI’dS (m thls mstance bobwhlte quall)
- and LD50 for mammals : v : . ,

v

: f‘oodr consumed per
d 0,15 for 1000—g

Ll ‘Chronic RQ EEC/NO C for bxrds




L

E 'Table 4: RlSk Quotlents (RQs) and Level of Concern (LOC) Exceedances for Non-target Terrestnal
Animals Exposed toa Smgle Profenofos Apphcatlon of11b allacre. .

| Non-Target Orgamsm ' o : Representatlve Food Items \ Acute RQ2 Ch:onie RQ?
3 Tox1c1ty Endpomts v : (EEC mg/kg)1 RN S
- Level of Concern (LOC) Crlterla L L R e
| Highacuterisk = ' 20
.- Acute risk may- be mltlgated through restncted use L 202w
- Endangered Specxes may be-affected acutely Ly 201 ;
o Chromc risk; endangered specles may be affected chromcally DR - _ >R

. Exposure from a smgle apphcatlon of 1 Ib profenofos a1/acre exceeded acute and chromc
Ievels of concern for birds on all modeled food sources. Table 4 mdxcates high acute risk for birds o
. 'may-occur from exposure to a single apphcatlon at maximum label rates on all but seed/fruit food-
“sources.  Small mammals (10-35 g sxze) feedmg prxmanly ona short—range grass type.of food are
- also at high acute risk, Endangered spemes levels of concern are tri ggered for nontarget blrds and
small mammals ﬁ‘om a smgle apphcatlon of profeqofos o - ~ ‘

cor

Profenofos can be apphed up to 6 t1mes at a rate of 1 lb ax/acre at 6 day mtervals When o
terrestnal EECs are. modeled for 6 apphcatlons accountmg for ﬁrst-order degradatlon (fot model -
purposes a half hfe of ‘6{ days was used“fbased on the aeroblc s011 metabolism rate used: for :PRZM ‘




“ ‘Table 5: RlSk Quotlents (RQs) and Level of Concem (LOC) Exceedances for Non—Target R
" Aquatic Ammals Exposed to Profenofos Apphed to. Cotton at 1 Ib ai/acre 6 tlmes at 6-day R S
Intervals : o

Non-target Orgamsm/ Toxxclty Endpomts e Acute,RQ‘M," - cmbnig RQ2 “
- Freshwater fish . o o £ : v R - )
- LCso =25 ug/L, (rambowtrout) o024 o 058 CEE
' ,‘NOAEC 2. Oug/L (fathead mmnow) o R S : S ' g

o Freshwater mvertebrates

"ECy=0. 9 ug/L (Daphnza mdgna) SRR o 6.4 S S ‘\5.:8 *
NOAEC 02ug/L (Daphma magna) L L R

B Estuanne/manne fish . 'v.; ‘ R : :0377\*#* B

e LCso=7.7 ug/L (Pinfish)

7 NOAEC = 02ug/l (Mysxd)

e Estuanne/mannemvertebrates T I S TR
‘w'_LC50—24ug/L (My51d) i L s co52

Ras ’Lcs0 “263ugl

e tEstuarme/marme shellﬁsh AR 002

orates‘ suggests estuarine ﬁs maybe at high -
. -endangered




e Nontarget Plants

o Non-target terrestrlal and seml-aquatlc (plants that 1nhab1t low-lymg wet areas whrch may e
“or may not be.dry 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. runmng into- an ‘adjacent
. acre) or as channehzed flow (such as drainage ditches; modeled‘as 10 acres runmng into one -
' '-acre) For screening purposes, EFED assumes 5% of the apphed pestlclde moves from the field
via runoff (this is within the range of 0-10% runoff estimated by GENEEC) and 5% of the

- pestrcrde applied aerially will drift onto an adjacent field (the same assumption 1 used for aquatic

exposure assessments). Table 6 compares the modeled EECs for each route of exposure to the -
E "ECZS value for the most sensitive speciesin: the seedhng emergence study (0 13 b aifacrefor . -
o cucumber seedlmg emergence) The' assessment is made ona smgle apphcatlon of 1 a;l/acre

o

Table 6 Rlsk Quotlents for: Nontarget Plants Exposed By Runoff or ant to
Profenofos Applled to Cotton at 1 al/acre / .

Source of Exposure E : e ,'EEC (lbs a; i. /A) \Rxsk ﬂQﬁbt’i’ém{.‘" S

sheet,‘runoffv .;5"1, 005 038
050 o 3850
010 0

channel runoff

o ‘_mod;ﬁcatrons refernn i orequlred hmltatlons on pestlclde uses typxcally s,rdeplcted in; county-‘
s speclﬁc bulletins or by other s1te-spe01ﬁc mecham, , speclﬁed by state. partners - A final
L ‘program whrch may be altered from the interim. program w111 be descnbed ina future Federal

s




S :»tunder neutral to alkahne condltxons Whlch tend to tfavor more rapld degradatlon by hydrolysrs

¥ Reglste notlce The Agency is not 1mposmg 1abel modrﬁcatlons at thls tlme through the RED..
- Rather, any requlrements for product use modlﬁcatlons w111 occur in the future under the
o ‘.Endangered Spe01es Protectlon Program ‘ :

7. “"Ris'kCharaCterizati'on BRI Ll R R S U L
’ Because the env1ronmental 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 inthe
~southwest and western U.S. than in the southeast and mid-south. Even so I‘lSk quotlents s ,
."‘exceeded most 1eve1s of concern for terrestnal and aquatic nontarget organisms from profenofos B

~ use. Fish kill mc1dents in Louisiana and Mississippi indicate that existing label precautlons are not |
i adequate to protect E: quatlc orgamsms in the mld-south t0 southeastern U S

the Envnronmental Fate Assessment

' ~"7..»Such data: suggest that profenofos is not very persistent; with half-lives of several days in soil.
’ Howeve_r 11ttle data exxsts on the persrstence of profenofos in aCldIC sorls where hydrolysrs

o env1ronment whlle the fate of another degradate O-ethyl-S-propyl hosphorothloate JS not weli” S




known The Agency thinks 1t is lrkely that both degradates have fate and toxrcrty properties
~ significantly different from those of parent profenofos. Additional metabohtes apparently result
' from react1ons 1nvolv1ng BCP and O-ethyl-S propyl phosphorothloate

- b. Certamtnes and Uncertamtles in the Ecologlcal Risk Assessment
Profenofos is h1ghly to moderately toxrc to bll‘dS on an acute oral and subacute d1etary
_ bas1s and highly toxic on a chronic basis, affecting reproduction. It is also moderately toxic to
Small mammals on an acute oral basis and highly toxic to insects: (honeybees) Among aquatic
o .. species, profenofos is hlghly toxic to freshwater fish and invertebrate and very h1ghly toxic to -
R T - estuarine and marine organisms on an acute basis. ‘Because limited: mformatmn is available to

_assess the chromc effects of profenofos on fish, and because the EEC exceeds the early life stage -

.. NOEC by over seven. fold (suggestmg a potentlal for long-term eﬁ’ects) an estuarm ﬁsh early hfe
o stage study is needed to further deﬁne a ﬁsh chromc level of concem c

" rates allow for up t0 6. applications of 1 Ib.a.i. Jacre at 6-day intervals) will only i increase the
:-concentration of profenofos in the terrestrial envrronment leadmg to hrgher risk quotlents and
-even greater exceedances of the levels of concern '

, Rlsk quotlents trrggered levels of concern for nontarget terrestnal specres from the use of -
;a g apphcatlon rate of 11b of profenofos pet acre. Multiple apphcatlons of profenofos (label» .

+




P

v

certlﬁed apphcators None of the reported incidents were attrlbuted to misuse. The mc1dent
reports do not provide any indication whether maximum of typical appllcatlon rates were used
The incidents prov1de further evidence that risk to aquatic organisms is likely to be even greater
‘than predlcted using EECs derived’ from biased fate data. They also suggest large ﬁsh krlls can
‘ 'result even when usmg emstxng label precautlons

Ten of'the 1ncrdents occurred in7 waterbodres in3 adjacent counties (Mad1son s
. Morehouse and Rlchland) in northeast Louisiana, the remaining 1nc1dents occurred in 3 west
‘central counties in Mississippi.- The soils and water bodies in these areas tend to be acidic.
‘Wlthout further investigation, it is uncertain whether these mcrdents are clustered because of -
other site-specific factors,’ ‘high profenofos use, or more thorough reporting. in those areas.
~Because later incidents have not yet been entered into the incident database, EFED i is unable to
'determlne whether the trend in 1nc1dents is 1ncreasmg, decreasrng, or rern 1mng the same

\ c : Certamtles and Uncertamtles in the Water Resource Assessment for Human ';
Health Exposure : T

Concentratrons of profenofos, n surface water.sources drinking water better reﬂect

- ‘neutral to alkaline sources of water. ‘Estimated profenofos concentrations under acidic cond1t1ons7 ]

are hkely to be greater than those estlrnated here “However; as already dlscussed the data 1s not -




~ . EFED ENVIRONMENTAL FATE ASSESSMENT FOR I’ROFENOFOS
v Orlgmal Chapter Draft 6/14/96 '
Minor Revisions 10/25/98

W

c. *~-~ENV1R0NMENTAi;‘ A'SSESSMEﬁT |

1. o Ecologlcal Toxxclty Data

o ~The Agency has adequate data needed to assess the hazard of profenofos to nontarget
terrestrlal orgamsms S ‘ -

T A, Toxlclty to Terrestrlal Ammals R i S

2 ‘(1) Blrds, Acute and Subacute o

\ In order to estabhsh the tox1c1ty of profenofos to blrds the followmg tests are requxred

‘_ usmg the technical grade matenal ‘one avian smgle—dose oral:(LD,,) study on one specles )
(preferably ‘mallard or bObWhlte quall) Y ‘ubacute dletary studles (LCSO) n one spec1es of
waterfowl (preferably the 1t allard duck), nd ‘

4




o

\ reproductlon testsmdlcate reproductlve hazard Due to multiple applicatiehs of profenofos, avian
reproduction studies are requ1red : o S e

Species | NOEC ppm - Endpoints affected | MRIDNo. . - | Stidy - .

] . ) : P ! ;Author/Year - - . Classification

Northern Bobwhite | 906 | 10 130 | eggproduction. | 92148004 ~ | Core.

NN . o : , EheliN. \ka,1978 = |

Mallard Duck - | 90.6 | 30 T 1wo - | eggproduction - | 92148006 - - | Core o,
DR R L . N .ka,1978: G 3 :

The avian reproductwe studles 1nd1cate that profenofos is h1ghly tox1c to blI‘dS and

s1gmﬁcantly aﬁ'ects reproductlon The gu1delme requxrements are fulﬁlled (MRID 92148004
92148006) S s . e

'(5) Mammals o ':' , e

W11d mammal testmg is requlred ona case-by-case ba51s dependmg on the results of the e
lower tier studies such as acute and subacute testmg, intended use pattern, and pertment el e
env1ronmenta1 fate charactenstlcs In most cases, however findings for small mammals - are based"
“onan acute oral LDSO detertmned by the Agency s Ofﬁce of Pestlclde Programs Health Effects
DlVlSlOl‘l

 efedred2 wpd: EFED Draft RED 6/14/96




s “(5) _ Terrestrial FielvdvTesting for Bii-‘dsl and M‘amm'a:s

7

, , A srmulated ﬁeld study with Curacron was conducted to assess hazard to bobwhite quar],
“'mallard ducks and: rabbits (Fink, 1978). Curacron was applied in 6 treatments of 1 Ib per acre to
broadleaf field Crops.. Durmg 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 nsk ,
__‘because diets were supplemented w1th untreated food (MRID 92148007) -

,,_b. Toxncrty to Aquatlc Ammals ‘

1), | Freshwater Flsh
In order to estabhsh the tox1c1ty ofa pestrcrde to freshwater ﬁsh, the mlmmum data | | -
requrred on the technical grade of the active ingredient are two freshwater fish toxicity studies. ..o
'One. study should use a coldwater species (preferably the ralnbow trout) and the other: should use '
a warmwater specres (preferably the bluegrll sunﬁsh) ; : A :

4Svpecies _( LCS, ppbai- :T‘,‘

Rambowtrowt . o6 ' |25 | 92148008 -
e e ] Bucaisen 1979

Bluegﬂls“nﬁsh e Cehti g




"LOEC ¢ MRIDNo. - - | Endpoints .| Study '
(ug/L) - | .Author/Year R Affected Classnﬁcatmnu_'

Fathead minnow ~ | 90.6 = | 2:0 . \'; 30 | 92148014 | Survival
s S . : ’ ‘Hoberg&Dean1979 )

These results 1ndlcate that profenofos is very h1ghly toxw on a chronic ba51s The
gu1del1ne requlrement is fulﬁlled (MR]D 92 148014) :

The ﬁsh llfe-cycle test is requxred when 2 an end-use product is mtended to be apphed
- 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 to or greater than one-tenth of the NOEC in the ﬁsh
e early. hfe-stage or invertebrate 11fe-cycle test; or if studies of- other orgamsms indicate the
R reproductlve physmlogy of fish maybe aﬁ‘ected Each of these cntena 1s met for profenofos but
Lo no fish llfe-cycle test has been subnntted R S ,

! _f (2) o "Fres‘_h,v‘vat“er"‘Invértebﬂi‘aft‘es"‘"f" |
The rmmmum testmg requlred to assess the hazard of a pest101de to freshwater RN

1nvertebrates isa freshwater aquatlc 1nvertebrate toxicity test, preferably usmg the ﬁrst instar’
- "Daphnia magna or early mstar amphlpods stoneﬂles mayﬂ1es or rmdges Vel

“Daphnia magnd

92148013 -
+ |.-Surprenant 1980:

Daphnza - ‘Survival

magna.is..
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The results mdrcate that profenofos is h1ghly toxrc to 1nvertebrate early life stages The
guldellne requlrement is fulﬁlled (MRID 92148013) :

Acute tox1c1ty testmg with estuarine and marine orgamsms is. requ1red when an end-use S
. ‘product is intended for direct application to the marine/estuarine environment or is expected to
' reach this environment in s1gmﬁcant concentrations. T he terrestrlal non-food use of profenofos

Estuarme and Marme Ammals

may result in exposure to the estuarme envrronment /

The requxrements under thlS category 1nclude a 96-hour LCSO for an estuarlne ﬁsh a 96-
hour LC,, for shrimp, and e1ther a 48-hour embryo—larvae study or a 96-hour shell deposmon
study with oysters - : : C

’Sp_ec.i‘e‘s )

NI Eastein 'o’yster i

] %A.I .

| MrRDNo.
.|~ Author/Year  ~

92148011

ity 7| Study
| “ Classification *:

; He1tmu]ler 1980 E

shell deposmon - Heitmuiler, 1980 REE
‘ _PmkShnmp e T 92148012 A Gorer

S ;92148010 P
"] Heitruller, 1980 -0 %, | -

S

e EEDDAORED®MSS

! e Studles have been subrmtted and rev1ewed for soybeans ,lettuce'» carrot; :
- cabbage corn oatr ryegrass and omon Cucumber was apparently the most sens1t1ve specres and“-. T

(tom'ato cuCurnber




’ the only specles that demonstrated a dose response relatlonshlp penmttmg quantlﬁcatlon of
) toxicity. Tox1c1ty data on the technical/TEP matenal for cucumber is d1splayed below‘

: Seedling emergence EC,- | Vegetative vigor EC;;
Tbs ai/A . N B

Cucumber (seedlmg emef'ence) o .

~ The reSults 1nd1cate that prefenofos aﬁ’ects seedlmg emergence at 0 13 lbs ai/A. .
Vegetauve vigor was not affected for any spec1es tested. The guldelme requlrements are fulﬁlled

| ;,(MR]D 41627305)

—

- 2'.‘ Envnronmental Fate :

_nvxronmental Fate Assessment

and supplemental envxronmental fate studles show that profenofos is
, neutral and’ alkalme so1ls Hydroly31s is the ‘major route of .

: ,,d1s51pat10n Photolysis is not a major. pathway wh11e biotic. processes -- aérobic and anaerobic -

~* metabolism -- become’ 1mportant ‘after the initial hydroly51s Profenofos d1ss1pates in neutral to

Avallable accepta

: B allcahne s01ls w1th a half life of several days.}avL1ttle data ex1sts for acld so1ls although 1t ean be

" efedred2.wpd: EFED Draft RED 6/14196
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120 days aﬂer apphcatron Addrtxonal metabohtes form slowly In anaerobtc aquatic condltlons
profenofos degraded with a halflife of 3 days in an acid (pH 5. 1) sedrment flooded with neutral

" (pH 7.3) water (422181-01). The major degradates are 4-bromo-2- chlorophenol and

' 'O-ethyl-S-propyl phosphorthioate. Additional metabolites - 4-bromo-2- chlorophenyl ethyl ether S
(BCPEE) cyclohexadrenyl sulfate, and phenol complex mcreased in concentratron aﬁer 180 days ‘
~Mobility. Profenofos is mobrle to somewhat moblle with Freundhch Kads values of 4.60. for sand,

- 7.46 for sandy loam, 16.96 for loam, and 89.28 for clay soil samples. Desorptlon values ranged |
from 6.24 (sand) to 128.1 (clay). Adsorptron generally increased with increasing soil orgamc

matter content, clay content, and CEC. K, values ranged from 869 to 3162 (416273~ -11).".

'Additional data is needed on the moblhty of the major degradates/metabohtes of profenofos in"

o : partlcular 4-bromo-2-chlorophenol and O-ethyl S-propyl phosphorthroate S s

averaged346x.10-6 A
- {_fresxdue :

Laboratory studres show that some profenofos may be released to the atmosphere through
' ‘,volatﬂlzatlon Over 30 days, volatility averaged 6.13 x 103 ' ug/em? /hr and the vapor pressure
Hg (419050 01) 4-bromo-2-chlorophenol was the major volatlle

T

' : - Fleld DlSSlpatlon The submltted ﬁeld studles do Tiot provrde adequate mformatlon for. more e :
* . than.a'rough qualltatrve assessment of profenofos dissipation in the field. Dissipation rate .

- 'evaluatronsare complrcated ‘because profenofos degrades durmg storage probably due to. f o

- gaps exist for the ma]or degradates Informat1on is needed on the moblhty of 4-bromo-2- o
chlorophenol and on the persrstence mobihty and. dlssrpatlon pathways of O- ethyl S-propyl

i . phosphorthroate Because of the mrssmg 1nformatton on the degradates the overall

B 'rg,i .
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- environmental fate assessment must be considered incomplete. .
. Lo 7 : . o - . T L

b . Detailed quormatkibnuon Suvpborting ~Euvironmentai Fate Studies‘_ g
. @ Degradation‘

- 161 -1 Hydrolysns ‘ AU
. Ina study submltted profenofos degraded in stenle aqueous buﬁ’ered solutrons with
'~ half- hves of 108 days at pH 5, 62 days at pH 7, and 7.2 hours at pHO. “The solutions were
_incubated in the dark at 25°C. At pH 5, profenofos declined from 95% of the apphed
. radloact1v1ty to 77% after 30. days; 4-bromo-2—chlorophenol increased to 5% after 30 days. At
_ pH 7, profenofos declined from 96% to 67% after 30 days; 4-bromo-2-chlorophenol 1ncreased to
23% aﬂer 30 days. AtpH9, profenofos dechned to- 10% of the applied after 24 hours; ~ ‘
" —bromo-2-chlorophenol mcreased rapldly to a maxrmum of 80% aﬁer 24 hours (MRID

- 416273- 09)

e ;;51 dhys (ad_]usted to 12-hour pho

. irradiated and dark control squtlonS ,

lprofenofos dechned from 98% of the recovered radroactmty at O days to 7 9% aﬁ:er 30 days. O- |
(2-chloro-4-bromophenyl) S-n—propyl thlophosphate increased to'a maxrmum of 8% after 30 o
'days AtpH7, profenofos declmed from 97% to 55%. aﬁer 21 days }and 40% aﬂer 30 days T

adatron between lrradrated a ¢

he \pH hydrolys study, was detected 1 both he
1 _'420% of the recovered radloactmty aﬂer 360,

" "_ythrophosphate the degradate found

- (MRID 418799- 01)
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Ty "'f‘j”’“to form in equlmolar proportlons wnth 4-bromo-2 -chlo: fphenol Volatlhzed profenofos res1dues .

" In a second study, profenofos apphed at 11 6 ppmtoapHS5 buffer solution and 1rrad1ated
on 12:hour light: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 photopenods) ‘compared to, 104 days in the dark control. »
Profenofos declined from 98% of the recovered rad10act1v1ty to 89% at 14 days and 74% after 30

: days 'In the dark controls profenofos declined to 79% after 30 days. Twe hydrolysis degradates ‘
== O-(2-chloro-4-bromophenyl)-S-n-propyl th10phosphate and #4-bromo-2-chlorophenol -
S compnsed less than 9% of the recovered aﬂer 30 days in both the 1rrad1ated and dark control
- solutlons (MR]D 419390 02)

N l
J

R 161—3 Photodegradatlon on Sml

, In a margmally acceptable study, profenofos degraded more rapldly in the dark oontrol
»samples (half -life of 7 days) than on a pH 7.5 sandy loam soil 1rrad1ated on 12 hour hght dark
cycles with a xenon arc lamp (half life of 28 days) Problems Wlth the expenmental design or ,

analytlcal procedures may have led to these atypical results However, the results do 1nd1cate ,' o
E photolys1s on soil is not. an 1mportant route of dlss1patlon and are. 1n lme ‘ :lth the results of
(o queous and a1r photodegradatlon studles (MRID 416273 10)

ﬂt

: 161 4 Photodegradation in All‘

, ,totaled over 50% of the apphed by 30 days posttreatment L

The concentratlons of profenofos and 4-bromo 3 ’-chlorophenol at 2 days were sumlar m

B - R BRI . R K ‘ e : / - e
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" the non-sterlle and stenle samples suggestmg that processes. other than metabohsm may beat
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 (3 60 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 may be- 1mportant in the formation of subsequent 4-bromo 2- chlorophenol metabohtes ‘

(MRID 423343-02).

' l 162- 2 Anaeroblc Sonl Metabohsm ;

PO

Ina study submltted profenofos degraded w1th a half life of 3 days when mcubated
~ anaerobically in a pH 7.8 sandy loam soil for 60 days: following 2 days of aerobic mcubatmn
B Profenofos declined to 58% of the applied radloactmty after 2 days of aerobic conditions. Under: =~ -
2 anaerobic conditions, it declined to 20% after 3 days, 10% after 7 days, and 1.5% after 60 days. =~
. The'major degradate, 4-bromo-2-chlorophenol increased from 35% ‘at the start of anaeroblc SR
o cond1t1ons t0.82.5% at 60 days. -O-ethyl-S-propyl phosphorothloate will be formed in equimolar .. .
-~ .proportions w1th 4-bromo- 2-chlorophenol Other degradates were 4—bromo-2—chlorophenol ethyl o
R 'ether (BCPEE) cyclohexadlenyl sulfate and phenol and/or its. conjugate

o The maj or degradates are the same asin the hydrolys1s studles whlch could be expected , o
- since profenofos hydrolyzes’ rapldly under alkalme condltlons and the soﬂ used in the study was
alkalme (MRlD 423343 03) SR =

3 Anaeroblc Aquatlc Metabollz

) Cyclohexa d1 ¢ nyl sulfate and' the phenol complex :Were associated pnmarlly w1th the water fraction-
(MR ,422181 01).

1624 Aerobic Aquatic Metabalism

~+ These data are riot required for terrestrial uses, -




| ‘(‘3\{) : Moblllty
‘ | 163-1 Leachmg and Adsorptlon/Desorptlon

, “Ina study subrmtted profenofos was somewhat moblle to moblle wn:h Freundhch Kads :
values of 4:60 (n="0; 965) for sand (2% clay; O. 5% organic C), 7. 46 (n= 1.509) for sandy loam
(6% clay; 0.3% organic C), 16.96 (n=1.012) for loam (11% clay; 0.7% organic C), and 89.28 (n
' =1.097) for clay (42% clay; 2.8% organic C) soil samples Freundlich Kdes values ranged from
. 6.24 (sand) t0.128.1 (clay). Adsorption generally increased with i increasing. soil organi¢ matter - ¢
ey content clay content and CEC Ko values calculated by the reglstrant ranged from 869 to 3 162 '

- Th1s study prov1des mformatlon on the mob1l1ty of profenofos in soﬂs Addltlonal data is
o needed on the moblhty of the major degradates/metabohtes of profenofos in partlcular
-bromo-2-chlorophenol and O- ethyl S-propyl phosphorthloate (MRID 416273 ll)

~

- 163—2 Volatlllty - Laboratory
" The results of a supplemental study show that some profenofos may be released to the :
P atmosphere as a result of volatility. The average rate of volatilization for profenofos decreased .

. with time from an average 10.62 x 10 ug/cm®hr after 1 day t0 2,93 x 10® ug/cm’hr aﬁer 30 ¢
S fdays For the entire study,. volatlhty averaged 6. 13 x10? ug/cm /hr'and the vapor pressure '
i '-averaged 3.46 x 10‘6 mmHg Aﬂer 30 days over 90% of the volat1‘ ized [**C]residues

. " Profenofos was applied as Curacron | SEt cottonplots in‘é’ébp‘hcatmns"*‘a:f”i 16 ai/A e
g0 eachin 4-7 day mtervals and to- the’ bareground plots at 6 b ai/A. - ‘Profenofos d1351pated rapldly [
o on bareground and cotton test plots 51tuated on a sandy so1l (a shghtly ac1d pH and low orgamc e
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. 165—4 Accumulatxon in FlSh R :_» | e L

 matter content) located near Madera, Cahforma (4285 13 01) The reglstrant calculated half-life
for the upper 6 inches of soil was 2 days on the cotton plot and 3 days on the bareground plot. In-
' Terry, Texas, profenofos also d1551pated rapidly on bareground and cotton test plots situated on -
. an alkaline (pH 7.6) soil (429009-01). The registrant-calculated half-life for the upper 6 inches of
~ soil was approximately 2 days for both test plots. Neither profenofos or 4-bromo-2 chlorophenol
- were detected below 12 1nches in e1ther study (MRID 428513 01, 429009 01)

i

i 164-2 Aquatlc Fleld DlSSlpatlon . B
T_hese.data are not requn'ed f0r te'rrestr,ial us‘es.f; S

(5) Accumulatlon :

A A study subrmtted partlally ﬁJlﬁlls enwronmental fate data requlrements by provxdmg
o mformatwn onthe bloaccumulatxon and depuration of profenofos residues in blueg1ll sunfish.

o Profenofos res1dues accumulated preferent1a11y in the viscera of bluegill exposed to profenofos at

- 1'ppb for- 28 days ina ﬂow—through aquarium.” The maximum bioconcentration factors were 29x |

: e (25 ppb) i in the bodtes 45x'(38 ppb) in the heads, %nd 682x (580 ppb) in the viscera. " Chermcals :

- 1dent1ﬁed in the viscéra tissue included profenofos (1-4% of the recovered radloactnflty)
-bromo-2-chlorophenol (33 -48%); 4-bromo-2\chlorophenol sulfate (6%) and two -
. aqueous_f oluble unknowns (10 anc 29%) Profenofos re51dues depurated rapldly, VVlth




‘substantlal fractlons of" apphed profenofos should be avarlable for runoﬁ’ for only a few days post- |
- application because of its relatively rapid dissipation in soil (aeroblc soil metabolism half-life of
1.9 days; terrestrial field drssrpatlon half-lives of 2, 2.2, 3.1, and 1.8 days). The somewhat
intermediate soil/water partitioning of profenofos (Kycs of 869,12540, 2400; and 3160; K, w28 Of
4.6,7.5, 20, and 89; K. of 6.2, 7.6, 23, and 128) suggests that substantial portions of runoff wﬂl o

" occur via both dissolution in runoff water and adsorption to eroding soil. Although soil/water -

partition. coefficients greater than:1 mdlcate that concentrations in soil w111 be greater than
L concentrations in runoff water, the normally much: greater mass of rurioff water than erodmg soil
; should ensure that both pathways generally contnbute 51gmﬁcant1y to runoﬁ'

" The per81stence of profenofos in the water; column may vary substanttally dependlng ‘upon
-the pH, the mlcroblologlcal act1v1ty and the hydrologlc residence time of the water body The

R '»rapld hydrolysis of profenofos in alkahne waters (hydrolysis half-life of 8 2 hours at pH9) and its ~ -~

L apparent susceptibility to blodegradatlon indicate that it will not persrst in alkahne waters or m

S waters with much-lower pHs that have substantial ‘microbiolo grcal activity.- However the

substant1a1 1ncrease in its hydrolysis | half life with decreasmg pH (23:8 days at pH 7 and 104 days ‘

T _atpHS) coupled with a low, susceptlblhty to direct photolysis (1rrad1ated half- life'of 75 days). and ST

S ~ relatively low potent1a1 for volatilization from water (Henry s Law constant of 334X 107
. atirm®/mol) indicate it will be somewhat more per51stent in neutral to acidic waters with low

E Nhfe of 2 9 days and an anaeroblc vaquatlc metabollsm half hfe of 3 2 days 1nd1cate that 1t w111

. mlcroblologlcal activities and long hydrologic residence times. An anaerobic soil metabolism half-

N bronio-2-chloropheny1 ethyl eth ”
5 condltlons is cyclohexadlenyl‘ fz

Except for 'O-ethyl-

T “ "'"rnajor degradates listed above all appear to't be substantlally more per51stent than profenofos
s, "':Consequently, substantlal amounts of those degradates in terms of fractlons of applied should -

remam avallable for runoﬁ’ for longer penods than for profenofos The presence of hydrolyzable

e e
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_ groups on the 0 ethyl-S-propyl phosphorothroate mdrcate that it may be less pers1stent than some
- of'the other maJor degradates but 1ts actual persrstence was not determmed ‘

Although no direct sorl/water pattitioning data are avarlable for the' major degradates a
greater partitioning of both 4-bromo-2-chlorophenol and cyclohexadrenyl sulfate into water than

'+ profenofos in the aquatic anaerobic metabolism study suggests they may exhibit substantlally

Sy resultrng from, profenofos use’on cotton, using the models PRZMZ and EXAMIL The site -

- hlgh-runoff and, hlgh-erosron scenano

lower soil/water partitioning than profenofos If so, runoff of those degradates may occur
pnmarlly by dissolution in runoff water as opposed to adsorption to eroding soil, and most of
their mass in receiving waters may be dlssolved in the water column as opposed to adsorbed to
suspended and bottom sed1ment R :

§ ' EFGWB does not have any data on the concentratrons of profenofos in surface Water
E Also no. entrles for profenofos in surface water were found in the STORET database ‘

o Surface Water Modelmg The Agency has modeled contarmnat1on of surface Water

, “modeled was a hydrologrc Group C silt loam soﬂ in Yaz County, MlSSlSSlppl “It was assumed'
~thata 10 hectare cotton: ﬁeld drains into a body . of water at the edge of the field with 1 hectare - . .
- ~surface and. depth 2 meters. The Agency belleves that these assumptrons represent a reasonable o

| ', : LCS(, The acute eﬁ‘ect levels typrcally are
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-EC25 (terrestrial plants), \ :
-EC,, (aquatic plants and 1nvertebrates)
~ -LCj, (fish and birds), and . :

-LDy, (blrds and mammals)

RS "Thechromctestresultsarethe SRS T

. -NOEL (sometlmes referred to as the NOEC) for av1an and mammal reproductlon studies,
‘and either the NOEL for chronic aquatlc studies, or the Maximum Allowable Toxicant-
“Concentration’ (MATC) the geometnc mean of the NOEL and the LOEL (sometxmes

referred to as the LOEC) for’ chromc aquatlc studres R

When the r1sk quotlent exceeds the LOC for a partlcular category, nsk to that partrcular category T
is presumed to exist. “Risk presumptlons are presented along VVlth the correspondmg LOC' ‘ ‘

: Levels" of Concern (LOC) and Assoclated RlSk Presumptlons

g Mammals and Blrdsyh :

' ‘.Crlterlon
§ | '{Acute RQ 0 5
; i"Acute RQ >0.2
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| Fish and Aquatic Invertebrates'

Acute RQ z 0.5
Acute RQ 2.0.1

: Ac_ute RQ 2> _0‘.05

High acuterisk. Y

i Risk that may be m1t1gated through restrlcted use. L

Endangered spemes may be. affected acutely

Chro_nic RQ> * Chronic risk, endangered spe01es may be affected S
, chromcally

: Plants i , /

RQ 'lz. 1 ngh risk.

RQ >1. Endangered plants may be affected
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