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1 Executive Summary
1.1 Nature of Chemical Stressor

Bayer CropScience is seeking registration for the use of the new chemical fungicide,
prothioconazole (JAU6476; 2-(2-(1-chlorocylocpropyl)-3-(2-chlorophenyl)-2-hydroxy-propyl)-
2,4-dihydro(1,2,4)-triazol-3-thion), and its end-use product PROLINE® 480SC (41.0% a.i.).
This is a national registration request for control of a wide variety of fungal diseases in barley,
o1l seed (except sunflower and safflower), dried shell pea and bean (except soybean), peanut,
rice, and wheat. The proposed methods of application are ground and aerial sprays with
maximum annual rates ranging from 0.268 lbs a.i./A to 0.712 lbs a.i./A, depending on use.

This assessment utilizes environmental fate and toxicity data for prothioconazole and two
primary degradates; the prothioconazole-desthio and prothioconazole-S-methyl. A total toxics
residue approach was used to estimate exposure levels for aquatic organisms and to derive
estimated concentrations in drinking water. Exposure was also estimated based on unbound
residues alone, for characterization purposes. Given the uncertainties associated with accurately
predicting the concentrations of parent or metabolites after application of prothioconazole, the
lowest available toxicity endpoint, regardless of exposure chemical, was used in the assessment.

1.2 Potential Risks to Non-target Organisms

The results of this screening-level assessment indicate a potential for direct adverse acute effects
to non-target fresh- and saltwater non-vascular plants, freshwater vascular plants, and saltwater
invertebrates other than mollusks at the proposed application rates (Table 1.1). The results also
indicate a potential for adverse effects associated with chronic exposures to mammals for all
proposed uses of prothioconazole and a potential for adverse effects to semi-aquatic plant species
(Table 1.1).

Table 1.1. Non-Listed species risks associated with direct effects due to applications of
prothioconazole on wheat/barley, canola/oilseed, beans (incl. chickpea/lentil), peanuts, and rice
at proposed label rates

Taxa

\ Tefresfn’él and se‘mi-ééuauc plants Toxicity endpoint could not be
(dicots) growth all calculated
Insects none
Birds none
Terrestrial phase amphibians none Based on risk to birds as surrogate
Reptiles none Based on risk to birds as surrogate
LOCs exceeded for mammals that
Mammals chronic all consume grass, broadleaf plants, and
small insects.
(RQ: 1.04 - 3.75 dose-based)




Toxicity tests indicate sensitivity to
. . prothioconazole-desthio. Exceedances
Aquatic vascular plants acute rice . o .
assuming 0 — 70% interception.
(RQ range: 1.13 -3.77)
Toxicity tests indicate sensitivity to
beans, prothioconazole-desthio.
Aquatic non-vascular plants acute peanuts, and | Freshwater-bean/peanut; RQs:1.58-1.64
rice' Rice:178-1783
Saltwater-rice: 1.89 - 6.29
Freshwater fish none
. o Based on freshwater fish toxicity as
Aquatic phase amphibians none Y
surrogate
Exceedance only using most
. Acute and .1 e . .
Freshwater invertebrates . rice conservative % interception assumption
chronic .
(RQ acute: 0.11; chronic: 1.28)
Mollusks none
Chronic toxicity data not available; risk
) . stimated based on acute risk to
Marine/estuarine fish none es . .
freshwater and marine fish and chronic
risk to freshwater fish.
wheat Most acutely sensitive aquatic species
’ tested. Chronic risk estimated based on
Acute and canola, acute:chronic ratio
Marine/estuarine invertebrates . beans . . )
chronic canuts ’an d Rice: chronic only (RQ: 2.64 - 26.4)
peam i Bean/peanut RQs: acute: 0.21- — 6.4; all
rice : .
crops except rice: chronic: 2.4 — 6.4

The model used to estimate rice aquatic exposure is highly conservative, especially for chronic exposure.

Overall, potential risks appear to be greatest for aquatic plant species since these organisms
appear to be very sensitive. In addition, risk quotients were the highest for these organisms.
Functionally, estimated risks may translate to reduced survival, reproduction, or growth in
affected species with subsequent effects at higher levels of biological organization. Risk
conclusions based on exposure estimated using unbound residues are the same as estimated in
Table 1.1 (based on total residues). Also, while estimated environmental concentrations (EECs)
are based on aerial applications at proposed label rates, for some usees ground application is also
allowed. Aquatic exposure estimated assuming ground application is 8 — 27 percent lower than
when the pesticide is applied aerially. The exposure estimates associated with ground
application would not alter overall risk conclusions although for some specific combination of
crop and taxa, risk quotients may be below the LOC.

For listed species, acute risk levels of concern were exceeded for estuarine/marine invertebrates,
semi-aquatic plants, aquatic plants, and freshwater fish. Listed species chronic risk levels of
concern were exceeded for mammals. Overall, potential for adverse effects seems highest for
aquatic plants followed by semi-aquatic plants. Because aquatic plant risk quotients are above
non-endangered species level of concern, the Agency considers this to be indicative of a
potential for adverse effects to those listed species that rely either on a specific plant species




(plant species obligate) or multiple plant species (plant dependant) for some important aspect of
their life cycle.

The extent to which the proposed uses of prothioconazole will indirectly etfect listed animal
species will require further effort; specifically, clear delineation of action area, identification of
listed species that co-occur in areas of prothioconazole use, species-specific life history
information, and an evaluation of critical habit. Because of the national extent of the proposed
uses of prothioconazole, there is a potential to affect some listed plant species and the species
which depend upon listed or non-listed plant species. Indirect effects in this case may not be
limited to aquatic species as terrestrial animals that rely on aquatic food items have potential to
be affected indirectly. '

1.3 Conclusions - Exposure Characterization

Prothioconazole degrades rapidly to prothioconazole-desthio via most degradation processes, and
prothioconazole-desthio has a similar toxicological profile to that of its parent. Therefore, this
assessment is conducted considering prothioconazole and prothioconazole-desthio jointly as the
toxic moiety. Based on registrant-submitted environmental fate data, prothioconazole is
expected to degrade quickly to prothioconazole-desthio, which is expected to be persistent with
moderate mobility in the soil. Prothioconazole-desthio is stable to hydrolysis, very slowly
degraded by aerobic soil metabolism, anaerobic aquatic metabolism and aqueous photolysis, and
moderately degraded by aerobic aquatic metabolism. Transport to surface water of
prothioconazole residues is predicted, and, in some soils, transport to groundwater is also
predicted, particularly in areas with porous soil of low organic carbon content.

1.4 Conclusions - Effects Characterization

Prothioconazole and the prothioconazole-desthio are practically non-toxic to birds, mammals,
and honeybees under acute exposure conditions and only slightly toxic to fish and freshwater
aquatic invertebrates. Prothioconazole-desthio is highly toxic to aquatic non-vascular plants and
to estuarine/marine invertebrates following acute exposure. Prothioconazole-desthio is slightly
more toxic to birds and mammals under chronic exposure conditions compared to the parent
compound based on the respective study-determined effect levels. In birds, chronic exposure to
prothioconazole-desthio did not cause any significant effects in adults or offspring. In mammals,
chronic effects of prothioconazole-desthio included decreased viability of offspring and
decreased offspring body weights.

1.5 Uncertainties and Data Gaps

The major uncertainty in characterizing effects of prothioconazole and/or prothioconazole-
desthio is associated with the toxicity of prothioconazole-desthio to estuarine/marine
invertebrates, the lack of an acceptable sediment toxicity test, and the lack of data on the effects
of the 1,2,4-triazole degradate. For estuarine/marine invertebrates, toxicity tests indicated for
prothioconazole-desthio both the LCsy and the chronic NOAEC are approximately 60 ppb as for
mysid shrimp. This suggests that chronic and acute thresholds are the same; a conclusion that is
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incongruent with typical toxicological patterns and logic. [t appears that mysid sensitivity varies
considerably and that repeating the chronic toxicity test may provide additional insights.
However, since the original studies were classified as acceptable, new data or information may
not alter current risk conclusions. Risks to sediment dwelling invertebrates could not be
estimated since the submitted studies did not meet guideline requirements. It is recommended
that guideline sediment toxicity tests be submitted. Lastly, the lack of toxicity data on the 1,2,4-
triazole prevents an adequate estimation of potential risks associated with this degradate.
Considering that the 1,2,4-triazole degradate can make up a significant percent of the total
residues over time, these data are needed to adequately characterize potential risks of
prothioconazole. Although a human health risk assessment is being conducted for the 1,2,4-
triazole degradate (Drinking water assessment, D320682), the ecological risks associated with
the 1,2,4-triazole degredate are not currently being addressed.

The environmental fate data submitted to the Agency are complete. However, because of the
considerable uncertainty surrounding soil extraction procedures, the unextracted material in the
aerobic soil, aerobic aquatic, and anaerobic aquatic metabolism studies was added to parent in
calculation of half-lives used in environmental fate modeling and fate characterization.
Therefore, the persistence and bioavailability of prothioconazole may be overestimated in this
assessment; resulting in conservative estimated aquatic exposure. Importantly, Tier I[I modeling
using the 90" percentile unextracted-material-incorporated half-lives did not change risk
estimates for aquatic animals or aquatic plants relative to modeling using upper 90" percentile
confidence bounds on the mean half-lives calculated without incorporating unextracted material.
In neither case do aquatic concentrations approach levels-of-concern for aquatic animals;
however, aquatic concentrations are sufficiently high to result in risk quotients that exceed
levels-of-concern for aquatic plants. Additionally, there is uncertainty associated with the fate of
the 1,2,4-triazole degradate, which is not detectable in studies using only the phenyl label (i.e.,
hydrolysis, soil photolysis, anaerobic aquatic metabolism). Finally, the adsorption coefficient
(K4 or Koc) of prothioconazole could not be calculated from submitted data because of the
chemical’s quick degradation in the systems. Therefore, conclusions about the mobility of
prothioconazole combined residues of concern are drawn only from degradates. Similarly,
bioaccumulation factors (BCF) of prothioconazole and prothioconazole-desthio could not be
definitively calculated due to lack of clear accumulation plateaus. Therefore, there is also
minimal uncertainty in the conclusion that neither chemical bioaccumulates.



Table of Contents

1 EXeCUtiVe SUIMMALY ucecueeiineirnseinssreisssnesirtssssnssesnssssessssssssessssssossasssssonsossassossasessass 2
1.1 Nature of Chemical SreSSOr ... iiiiiienineircsiessesisenieseosissensssssssssnssssssssosssessssnossessssns 2
1.2 Potential Risks to Non-target OrganiSms...........covececreeecccaecsrsererereneescsnersosssssssssnnassssasss 2
1.3 Conclusions - Exposure Characterization..........ccoceceiveirccessscrnrasniccnsosasesancsesssnssonssaesans 4
1.4 Conclusions - Effects Characterization ...........oeeceeivnrecreessenssnesssssscsiassssressscessansssanens 4
1.5 Uncertainties and Data Gaps ......oiieviiiiiiinnrenneeeciinrnessnnasssesssssncsssssssssssnssssssssessessnns 4

2 Problem FOormulation .......eiciiiiiincieneiensecneecsssnsssssssssnscssassasssasssssnssssasses 9

3 ADALYSIS cevrrirreierrricnnennnnicneinsninstisstissseessstesesssatessssssssssssnsssertsesensssssanesssasessnas 13
S 20 B0\ U1 4 1 T T ST 14
3.2 Use CharacteriZation .......eeiiceeeicninssreiisscsiosossstseensensessssssasssssnsossssssssossasssssssssssssssos 16
3.3 Exposure Characterization........iieiciniiniiinninnnnteeiscicsscrnssssassssssesessssseessssassssssnse 21

3.3.1 Environmental Fate and Transport Characterization ..............c..cocoeviiennienn 21
3.3.2 DeGradates.......coiueiiiiiiiiieiiiee ettt ettt et a e e et e enaesraesaees 26
3.3.3 Dissipation pathways (degradation and off-site movement)............................. 31
3.3.3.1 FaL€ i1 SOMlcuuunneennsiirrecnircninsaeinsississassssennssnosssssnsssssesssesssssssssssssasssssossasosssnns 32
3.3.3.2 FALE I WALEK aueeueerererrsnvnseicseessessissosssosssosonersnssassissessassssasessasessensasssessssnesasnesass 32
3.3.3.3 FALE [N QIF eounnvirnnnnincirvensecssuvncsessissssasosssssnsssassssssssansssesssasessasessasssssssssanssssasssans 33
3.3.3.4 Prothioconazole field STUAIES ..........ueuieeorecuinneenereerieresnnssenecssinssssessasesssessans 33
3.3.4 Measures of Aquatic EXPOSUIe ........ccccoooiiiiiiiniiiiiicr e 34
3.3.5 Measures of Terrestrial EXposure ..............c.ccccccoinniiinninniiiecie e 40
3.3.5.1 Terrestrial ANIMAL SPECIES.....uuoureecrivrrirurosionriesivensessrsnsssssssssssssasssassssssasosancsns 41
3.3.5.1.1 Terrestrial Animal Exposure Modeling................c....ccccveeiiciiccinanennn 42
3.3.5.2 TerresStrial PIANE SPECIES ..uvuurevcrirersvsssosearorasessrssesseosserssssssnsssessassnsassssassssases 43
3.3.5.2.1 Terrestrial and Semi-Aquatic Plant Exposure Modeling.......................... 44
3.3.5.3 ReSIAUE STUAILS ucueoueenneoueneionvonavrcvraverersareseeessensesssessesssessresssssssssssssssssssessasnns 44
3.4 Ecological Effects Characterization ..........ccccivvcrierecncnensreeseseesessssnsssessessasasssssssseens 45
3.4.1 Aquatic Effects Characterization ..................c.cccooveiiiiiiiiniieceeeeeeeeeee e 46
3.4. 1.1 AQUALIC ARIMALS cu.uunnonnvivisinniorisiissensinsrssessenssesseanssessessessesassssessassssssessssassnses 46
3.4 111 FreShWater FiSh ........c.ccccoouivieeiiiiiieeeieeieeeeeeeeteeeeeeeee e 46
3.4.1.1.2 Freshwater INVErtebrates .............c..cococeevieeiiiiiireeieeeeeeee e 46
3.4.1.1.3 Estuarine/Marine Fish ............cccooiveiiiiiiiiiicieeeeeeeeeeeeeeeeeeeee e 46
3.4.1.1.4 Estuarine/Marine INVertebrates ................cocccceeeveueeeeeseeeeeereeeeeeeeeeeeeeen 47

3.4 1.2 AQUALIC PLANLS ca.nenonnnnoneannincrersonnssnnsarensessssessessessosssssssensssossessasssssasessessesssssn 48
3.4.1.2.1 Freshwater PIANES ..........ccccocoooiiviviiiiiiiiieeieeeeoeeeeeeeeeeeee et 48
3.4.1.2.2 Estuarine/Marine PIARLS ...............cc..ccoccooiviivioeioeieeeeeeeeeeeeeereeeeeeereeeea 48
3.4.2 Terrestrial Effects Characterization .....................c..ocooeeeoreeeeveeeeeeeeeeeeee e 49
3.4.2.1 TerreStrial ANIMALS .......ucoueuevoseeeenenrreeerrreressessesserssssesssssasessessassessssssesseesesssssses 49
342100 BiFAS ..ot 49
3:4.2.1.2 MAMMQIS ......c..covioeeiiiiieieieceee e 49
3cd.2.1.3 THSECLS........oeiiiiiieieeee ettt 50

4 RiSK CharacteriZation ........ccevceecveererersenereeresessssssesesessssssescsssssssssessssassesssseses 52
4.1 Risk Estimation — Integration of Exposure and Effects Data.....ccceeervreencisneecscennes 52

6



4.1.1 Non-target Aquatic OrganiSMS ..........ociviiiiiiiieiiie et 52

4.1.1.1 Freshwater Fish and INVErteDIALEs ......uruureersisvieseissurssecscsssssssssnnsiaesssesinenas 52
4.1.1.2 Estuarine/Marine Fish and INVertebrates.......uecoeersvesvesscvossnesssissnesnnnns 34
4.1.1.3 AQUALIC PIANTS .oncoouenvireneiriiniiisviicseiiraiessnsessonsscssissssssssssssssssssssesssssssassssssassasas 55
4.1.2 Non-target Terrestrial Organisms..............ccc.ocoooiiiiiiiieiiinn 57
G.1.2.] BiFdSuecuinsueoeecrcnensvinneisscsssnssessssoissssssssasesssssssssssssssstassessasssssssasssssssssessssonsossane 57
G.1.2.2 MAMIALS oounennnnenvvnininenneriinvenssiienissisassscsnecssensssnsssssnesssssassssssssasassonssssssnasans 59
4.1.2.3 TerreStrial PIANLS ....uueeveneisreinrrrcsnennicsiosasesassssassssssssnssssssossssasssssssssossssssssses 62
4.1.3 RQs Based on Mean Kenaga Residues.................ccccooevviiiiiiinniceineiciic, 62
4.2 RiSK DeSCIIPHION covvinieirrrrriiceenictisineeciosnitsississsesessssssstsssessassssessssssssassssssorssessaes 64
4.2.1 Risk to Aquatic OraniSmS ............ccoooiviriiiiiiiiiiiieeiee e e s eran e e st re e nreeenees 64
4. 2. 1.1 FreSHWALEE FiSH c..uuuuuoonniivneinivrencatisareniviessasessssssssssssossonssssssanssosssssssssssens 64
4.2.1.2 FreSRWALEr INVEFLEBIaLES .. cuuveseerevrerisrerissessnissssssssesesssssssssesssnsassasssnssasssnsnsses 65
4.2, 1.3 SAIWALEE FiSH.uucununionnvonnicnencsinscessesnirssasnsreresssscssessasssssssssssssssssssssaesssassssanes 66
4.2.1.4 SAltWaALEr INVEIteDIALEsS...ueneecnenvoonevisisvisiereansisassssassserasssnsrsssssssssssssssossssasss 66
.2, 1.5 AGQUATIC PIANLS aoueuvennonnreariinuenisansnnissssssesesssssssassanssssssssassssassssssssssssssasssssasessasse 67
4.2.2 Risks to Terrestrial Organisms............ccc.cccocovniniiiiiiiiii e 68
G.2.2.1 BIFdS.aueunneieeeiccnviirienniissrissecnssisssissssssassssisssessssesaesssstsssanessssessssnssssasonstsessassnses 68
4.2.2.2 MAMMALS c..onannecnaenriicncnncnsenisnssenssranssesssssasasssesssessstsssssessnsessnssassassssssssssssnsens 68

B 2. 204 PLANLS conunnnvvorinrncisnrinsssinssressssenassssscssssssasssssasessssessssnsessssssssasastasssassssasssessssasas 71
4.2.2.5 Non-Target Terrestrial INVErteBrates .......ueuuueervecsresssessssesasansssasssanssasas 72
4.2.3 Federally Threatened and Endangered (Listed) Species of Concern............... 73
F.2.3.1 ACHON AFCA.cunenninreirreinenssressreressssssscsassossissssssasssssessasssssssssnsessassessessssassssnssssens 73
4.2.3.2 Taxonomic Groups Potentially at RisK........coceeevveeverrerereessseersesnessesssnsesssasssses 74
4.2.3.2.1 Listed Species RiSk QUOHENES..........cc.ccvovviveeeeiiiieieeeieee e 75
4.2.3.2.2 Probit Dose-ReSponse ARGIYSIS ..........cc.ccoooceieeeieeeeeeeeeeeeeeeeeeeeeeeeens 77
4.2.3.2.3 INdIrect Effects .....cc.ccoociumvimiieiiiiineiie et 79
4.2.3.2.4 Listed Species Occurrence Associated with Prothioconazole Uses......... 80

4.3 Description of Assumptions, Limitations, and Data Gaps ..........cceceeevenrerersesurannns 81
4.3.1 Assumptions and Limitations Related to Exposure for All Taxa..................... 82
4.3.2 Assumptions and Limitations of Aquatic Exposure Estimates......................... 82
4.3.3 Assumptions and Limitations of Terrestrial Exposure Estimates.................... 83
4.3.3.1 Location of WIlAIIfe SPECIEsS ........cwwrrsnersessosnsenrecnsansssensessssessssnsesssssssassasann 83
4.3.3.2 ROULES Of EXPOSUFE e.cuuuonecneinearsectocrenessrssassssensessessessesssessessessssssessssssessessosseens 84
4.3.3.3 Incidental Pesticide Releases Associated With USE......uveeereeevsresiasessessons 85
4.3.3.4 Residue Level Selection....... eeesrneesssiseansesasassnesesetnssatessestesssratttassnstssssantsessrans 85
4.3.3.5 Dietary Intake-The Difference Between Laboratory and Field Conditions. 86
4.3.4 Effects Assessment Assumptions and Limitation.................c.cc.ccoovevevveeeennn. 87
4.3.4.1 Age Class and sensitivity of effects tRFeSROIAS .......uuarereerereeerrerereeressersesenens 87
4.3.4.2 Lack of Effects Data for Amphibians and Repliles .......oweerererrererersereresens 87
4.3.4.3 Use of the Most Sensitive Species Tested rererereressstesssanssserasessaraseses 87
4.3.4.d DALA GAPS eorrevenrvrenvrnerenrerresnesrnssessssisiosssssssssasssssssssstsssssssssssssssssessssassessessensenes 88
4.3.5 Assumptions Associated with the Acute LOCS ..............cccooeveevinreiirerinne. &9
5 Literature CIted ......ccovecincrennrererrensesssssansesasasssesesessessssssessesesssssossssesssssssessoses 90



APPENDIX A. Preliminary Data Screen..................... eeeetteessssssssatntetessesssrtrsnsees 91

APPENDIX B. Environmental Fate Data. .......cccccvivrceirenrenssnsssseecssncssencssnnes 98
APPENDIX C. Aquatic Exposure Model and Results. ....ccccccvievccuircssrensvecnns 104
APPENDIX D: Example T-Rex Input and Output for Prothioconazole......118
APPENDIX E: Example Terrplant (v. 1.2.1) Input and Output for
Prothioconazole.....iceieniiinniiiiiniinneeinicctissssisssanessssnesssseesssanecsssesessens 122
APPENDIX F: Ecological Effects ASSeSSIEnt. .........ceceercnrioseraserosescrnensessascsses 123
APPENDIX G: Additional Calculations .......cccceecveeecnrerncccrcssvoscssssssssencssssssssens 149
APPENDIX H: Federally Listed Species Associated with Prothioconazole Use
AT @AS crrereerriiirenencsinetenssisnessssssessssntsessssesssasesssssssssnessonnsssssssnsesssssassesessnnssnasassss 158
APPENDIX I. Data Requirements.......ccccverercrerrrsvecsseeersaerarereesssnnessrassssnsassnnss 212



2 Problem Formulation

The Federal Insecticide, Fungicide and Rodenticide Act (FIFRA) requires that registered
pesticide uses do not pose unreasonable adverse effects to the environment, and the Endangered
Species Act requires that regulatory actions should not adversely affect Federally listed species
or their habitats. The purpose of this assessment is to provide insight into the potential effects to
the environment associated with the use of the fungicide, prothioconazole as part of the
supporting information to determine the eligibility of prothioconazole for registration. This
screening-level assessment follows methods detailed in the Overview Document (EPA, 2004).
Briefly, the method involves comparing estimates of exposure (measures of exposure) with
laboratory derived toxicity estimates (measures of effect). If measures of effect exceed specified
levels of concern (LOCs) for a given measure of exposure, deleterious effects on wildlife are
expected. Although screening-level methods are similar for all chemicals, the problem
formulation section helps to focus attention on unique or important characteristics of a given
chemical, thereby providing a sense of the potential environmental risks of that chemical.

Prothioconazole (JAU 6476; 2-[2-(1-chlorocyclopropyl)-3-(2-chloropheny1)-2-hydroxypropyl]-
1,2-dihydro-3H-1,2,4-triazole-3-thione; CAS#: 178928-70-6; PC code: 113961) is a broad-
spectrum, systemic fungicide belonging to the conazole (triazolinthione) class of fungicides.
This class of compounds is characterized structurally by inclusion of a nitrogen-containing five
member ring (azole). Conazole fungicides act through disruption of normal fungal cell
membrane structure and function primarily through interactions or inhibitions of ergosterol
synthesis, the predominant membrane sterol component. Prothioconazole’s specific mode of
action is through the inhibition of demethylation of two precursors of sterols in fungi (lanosterol
and 24-methylene dihydrolano-sterol). The manufacturer recommends that for maximum
effectiveness in protection against fungal diseases, prothioconazole should be applied via ground
or aerial foliar spray treatment prior to and during certain growth phases. Prothioconazole is
intended for use on wheat, barley, lentils, canola, oilseed subgroup, chickpeas, dried peas and
beans, peanuts and rice, with maximum applications amounts ranging from 0.134 to 0.178 Ibs
a.1./A for up to 4 applications.

Prothioconazole appears to degrade relatively quickly in the environment; however its
degradates, primarily prothioconazole-desthio, are persistent and of similar toxicity as parent.
This quick degradation, in concert with poor extraction methods in soil and sediment metabolism
studies, leads to great uncertainty in composition and bioavailability of large amounts of
unextracted material. Due to this uncertainty, biotic degradation rates cannot be calculated for
prothioconazole alone. Therefore, a total toxic residues method evaluating the combined
residues of concern, including unextracted material, needs to be utilized for environmental
exposure estimate modeling. Combined residues of concern are prothioconazole,
prothioconazole-desthio and prothioconazole-S-methyl. There is evidence that the
prothioconazole-desthio degradate is moderately mobile (Kgs of 4.13 to 13.38 mL/g in four soils)
and may be a concern for groundwater contamination (stability to hydrolysis, long half-lives to
other environmental degradation processes and multiple detections at 15-30 cm and one
detection at 30-45 cm in terrestrial field dissipation studies). Prothioconazole-desthio is not
expected to bioaccumulate due to its quick depuration.
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Although a total toxic residues approach is used for estimation of prothioconazole exposure for
aquatic species, the total mass of applied material is used to estimate exposure to terrestrial
organisms. Tools are not currently available that would allow terrestrial exposure to be
compartmentalized into the contributions of parent and metabolites.

In addition to the environmental fate characteristics of prothioconazole, the toxicity of the
chemical plays an important role in evaluating potential environmental risks. A complete
toxicity dataset was provided for the parent, prothioconazole. Numerous toxicity studies on the
desthio-, and to a lesser extent, S-methyl metabolites were provided for review. The suite of
toxicity studies provides the measures of effect, which are toxicity endpoints. These are intended
to provide insight into the potential effects on assessment endpoints, defined as “explicit
expressions of the actual environmental value to be protected” (US EPA, 1998). For most
pesticides, including prothioconazole, the assessment endpoints relate to the sustainability of
populations or the maintenance of community structure for plants and animals. While assessing
risks at the population and community level are assessment endpoints useful for risk
management, quantitative methods and data are lacking to address these endpoints with
meaningful scientific rigor (ECOFRAM, 1999). :

The toxicological profile for prothioconazole indicates that for most tested species,
prothioconazole and its metabolites are not highly toxic with designations ranging from
practically non-toxic (mammalian and avian species) to moderately toxic (some aquatic species).
The prothioconazole degradate, prothioconazole-desthio, is highly toxic to some taxa; the most
sensitive taxa appear to be aquatic and terrestrial plants followed by estuarine/marine
invertebrates. Given the sensitivity of plant and algae species, it is possible that the most
deleterious effects of prothioconazole may relate to the survival, growth, and reproduction of
plants and algae. Table 2.1 provides a list of the taxonomic groups, measures of effect and most
sensitive test species evaluated for the toxicological effects of prothioconazole and/or
prothioconazole degradates; these provide the toxicological basis for risk conclusions in this
assessment.

Table 2. 1 Taxonomic Groups and Most Sensitive Species Evaluated for -
0 Ecologxcal Effects of Prothloconazole and Degradait_es .

Assessment Endpomt for. | Representatlve Test Specres - Measure of Effect Used
Each Taxonomic Group . . _ in Assessment

Individual survival and Bobwhxte quail (Colinus virginianus) Acute LDso/LCs,
reproduction of birds; population
sustainability® Mallard duck (dnas platyrhynchos) Chronic NOAEC
Individual survival and Norway rat (Rattus norvegicus) Acute LDsq
reproduction of mammals; Chronic NOAEC/NOAEL

opulation sustainability
Terrestrial Insect populations and | Honeybee (Apis mellifera) Acute Oral LDs,
community structure
Individual survival; population Rainbow trout (Onchorhynchus mykiss) Acute LCs,
sustainability of freshwater fish® '

Fathead minnow (Pimephales promelas) Chronic NOAEC

Freshwater invertebrate Water flea (Daphnia magna) Acute LCsg
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population sustainability,

community structure Chronic NOAEC
Individual survival; population Sheepshead minnow (Cyprinidon Acute LCq
sustainability of saltwater fish” variegatus)

Saltwater invertebrate population | Mysid shrimp (Americamysis bahia) Acute LCs5o/ECsq
sustainability, community Eastern oyster (Crassostrea virginica)

structure

Survival and growth of terrestrial | Cucumber (Cucumus sativa) Acute ECsg
_plants

Survival and growth of aquatic Algae (Scenedesmus subspicatus) Acute LCjg
plants and algae Duckweed (Lemna gibba)

Survival and growth of Diatom (Skeletonema costatum) Acute ECsp
estuarine/marine non-vascular

plants

Blrds are used as surrogates for reptiles and terrestrial-phase amphibians (U.S. EPA, 2004).
®Freshwater fish are used as surrogates for aquatic-phase amphibians (U.S. EPA, 2004).

For prothioconazole and pesticides in general, the ecosystems at greatest risk are those in close
proximity to the proposed use areas. These would include agricuitural fields (surrounding non-
agricultural terrestrial habitats) and water bodies directly adjacent to treated fields that may
receive chemical residues via drift, runoff or both. Within water bodies, the water column,
sediments, and pore water are all compartments of concem. Organisms of concern include birds,
mammals, reptiles, fish, and terrestrial and aquatic invertebrates, plants, and amphibians. The
assessment endpoints are intended to reflect population sustainability and community structure
within ecosystems and hence relate back to ecosystems at risk. If risks are expected for given
species/taxa based on the screening-level assessment, then risks might be expected to translate to
higher levels of biological organization. The following risk hypothesis provides a sense of the
focus and intent of this risk assessment.

The risk hypothesis is that the use of prothioconazole in accordance with the label results in
adverse effects on survival, growth and/or reproduction of non-target terrestrial and/or aquatic
animals, and that the use of prothioconazole in accordance with the label results in adverse
effects on survival and/or growth of terrestrial, semi-aquatic, and aquatic plants.

The conceptual model (Figure 2.1) depicts the potential pathways for ecological risk associated
with prothioconazole use. This model is fairly generic and assumes that as a fungicide,
prothioconazole can affect terrestrial and aquatic organisms if environmental concentrations are
sufficiently elevated as a result of proposes label uses.

The conceptual model provides an overview of the expected exposure routes for organisms
within the prothioconazole action area. For terrestrial organisms, the major route of exposure
considered is the dietary route; consumption of food items such as plant leaves or insects that
have prothioconazole residues as a result of spraying. For aquatic animal species, the major
routes of exposure are considered to be via the respiratory surface (gills) or the integument.
Direct contact and/or root uptake is the major route of exposure for terrestrial and wetland
(riparian) plants, while aquatic plants may be exposed via direct uptake and adsorption.
Estimated exposure concentrations for all organisms are not obtained from actual
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prothioconazole experimental data, but are obtained through the use of several Agency exposure
models.

To generate screening-level estimates of risk, the measures of exposure, (derived exclusively
from models) are compared to the measures of effect (obtained from submitted toxicity studies).
Functionally, the comparison involves dividing the measures of exposure (EECs) by the
measures of effect for a given taxa. The resulting unitless value is the risk quotient (RQ). The
RQ is then compared to the Agency’s levels of concern (LOC) for direct effects. The LOCs are
the policy tool for analyzing potential risk to non-target organisms; if the RQ exceeds the LOC
for a given taxa and exposure duration, there is a potential for adverse effects to non-target
organisms. A more detailed description of the methods used to assess risks is provided in the
next section (Section 3; Analysis).

The environmental fate and effects data submitted to the Agency are complete and overall
indicate that prothioconazole and its metabolites, prothioconazole-desthio and prothioconazole-
S-methyl, are most toxic to aquatic plants and are generally characterized together as persistent
and having moderate to slight mobility (FAO 2000). However, there are some uncertainties
worth noting. First, because of the considerable uncertainty surrounding soil extraction
procedures, the unextracted material in the aerobic soil, aerobic aquatic, and anaerobic aquatic
metabolism studies was added to the parent in calculating half-lives used in the environmental
fate assessment. Therefore, the persistence of prothioconazole (and metabolites) may be
overestimated in this assessment, which would yield fairly conservative estimated aquatic
exposure concentrations. However, Tier [l modeling using the unextracted-material-
incorporated upper 90" percentile confidence bound on the mean half-lives did not change risk
estimates for aquatic animals or aquatic plants relative to modeling using similar values
calculated without incorporating unextracted material. In neither case do aquatic concentrations
approach levels-of-concern for most aquatic animals. In both cases aquatic concentrations
exceed levels-of-concern for aquatic plants. Secondly, the adsorption coefficient (K4 or Koc) of
prothioconazole could not be calculated from submitted data because of the chemical’s quick
degradation in the systems. Therefore, conclusions about the mobility of prothioconazole
combined residues of concern are drawn only from degradates. Similarly, bioaccumulation
factors (BCF) of prothioconazole and prothioconazole-desthio could not be calculated due to
lack of clear accumulation plateaus. Therefore, there is also minimal uncertainty in the
conclusion that neither chemical bioaccumulates.

From an ecotoxicity perspective, most uncertainties surrounding prothioconazole are associated
with aquatic invertebrate studies. First, the acute toxicity value (LCsy = 60 ppb) for
estuarine/marine invertebrates is roughly equivalent to the chronic toxicity threshold (NOAEC =
64 ppb). These results suggest that both the chronic no-observed effect concentration (NOAEC)
and the acute median lethal concentration (LCsp) occur at similar concentrations. Evaluating the
aquatic toxicity data as a whole suggests that the acute study is suspect despite classification as
acceptable. Second, sediment toxicity studies on chironomids were submitted but did not follow
Agency guidelines and, although they provide some insight into potential sediment toxicity, they
are of limited utility for assessing risks. The uncertainties in the ecotoxicological dataset are not
likely to significantly alter risk conclusions, however, repeating the studies mentioned would
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reduce uncertainties associated with risks of prothioconazole to estuarine/marine and sediment-
dwelling invertebrates.

Stressor [ Prothioconazale and Degradates ]
I
§ ) l
Source: Direct Spray Runoftf Leaching
Transport Deposition Drift Erosion (Infiltrations
Pathways i Percolation
, Terrestrial Food | [ Uglang Riparians Receiving {Gmundwaterl
Source! ltems (faliage, | (FoliagesSoi | | YVetland Water
Exposure fruit, insects, FoliageSo Body/
Media seeds) \ 4 Sediment
! )
Direct

Exposiure ) )

Ingestion contacy Uptake/ Gillf Git
Route 8 Root Uptake Adsporption integument Integument

‘ ‘, x% Uptake Uptake
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Vertebrates Terrestrial | |Wetlands | Vascular | {Non- ; - ‘ y

LRHEHIE2 e ; Aguatic Sediment
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Figure 2.1. Conceptual model of the fate/transport and effects of prothioconazole in the
environment.

3 Analysis
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3.1 Methods

The primary method used to assess risk in this screening-level assessment is the deterministic
risk quotient method and follows closely the approach outlined in the EPA Overview Document
(US EPA, 2004). The RQ is a unitless value that is the result of comparing, by division,
measures of exposure to measures of effect. Commonly used measures of exposure are the
estimated exposure concentrations (EECs) and commonly used measures of effect include
toxicity values such as the LDsp or the NOAEC. The assessment endpoints and the
corresponding measures of exposure and measures of effect used to address risks to the
assessment endpoints are outlined in Table 3.1.

- Assessment Endpoints

Avian Survival

LCso

Maximum, peak residue

concentration of food items

Avian reproduction and/or
survival

NOAEC from avian chronic
reproduction study

Maximum, peak residue
concentration of food items

Mammalian Survival

Mammalian acute oral LDs,

Maximum, peak residue
concentration of food items

Mammalian reproduction and/or
survival

NOAEC from 2-generation
reproduction study

Maximum, peak residue
concentration of food items

‘Beneficial Insect Survival

Honeybee acute contact LDsg

Maximum application rate

Terrestrial plant survival and
owth

Tier I, Tier II plant toxicity data;
EC,s5, NOAEC/ECy;s

Runoff and spray drift estimates
to non-target areas

Freshwater fish survival

Freshwater fish acute LD,

1-in-10 year peak concentration

Freshwater fish reproduction
and/or survival

Chronic fish study NOAEC

1-inl10 year 60-day average
concentration

Freshwater invertebrate survival

Freshwater invertebrate acute
ECy

1-in-10 year peak concentration

Freshwater invertebrate
reproduction and/or survival

Freshwater invertebrate life cycle
NOAEC

1-in10 year 21-day mean
concentration

Estuarine/marine fish survival

Freshwater fish acute LDs,

1-in-10 year peak concentration

Estuarine/marine fish
reproduction and/or survival

Chronic fish study NOAEC

1-in10 year 60-day mean
concentration

Estuarine/marine invertebrate
survival

Freshwater invertebrate acute
EC,

1-in-10 year peak concentration

Estuarine/marine invertebrate
reproduction and/or survival

Freshwater invertebrate life cycle
NOAEC

1-in10 year 21-day mean
concentration

Agquatic vascular and non-
vascular plant survival and
_growth

Tier I, Tier II plant toxicity data;
ECy5, NOAEC/EC;

1-in-10 year peak concentration

The RQ that results from a given comparison of exposure and effect is compared to a specified
level of concern; if the RQ exceeds the LOC, then adverse effects are considered likely.
Although not a true estimate of risk since there is no estimated probability or magnitude of an
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adverse effect, in general, the higher the RQ, the more concern for the likelihood of adverse
effects (Table 3.2).

Levels of concern are the policy tool for interpreting RQs in the context of risks to receptors as a
result of direct pesticide effects. The magnitude of the LOC is set by the risk presumption for
each endpoint (Tables 3.3-3.5). Importantly, there are implicit components of the LOC, which
include duration, frequency and spatial considerations. Duration is determined primarily by the
assessment endpoint evaluated and falls typically within the context of acute (shorter) and
chronic (longer) continuous exposures. The exact duration is taxa-specific and relates to the
general characteristics of that taxa’s life history. For example, many freshwater invertebrates
have a relatively short life-span; hence chronic exposure estimates would be shorter than longer-
lived organisms such as fish. The frequency of potential risk is analyzed as the highest 21- or 60-
day average once every ten years for aquatic organisms and a single, maximum peak value for
terrestrial animals. The spatial extent of the screening-level assessment is defined by the use
area, and the areas downstream and areas potentially affected by spray drift. For aquatic
assessments, exposure will vary with proximity to the treated field, and the runoff and erosion
sediment generating characteristics of the soils in the watershed above the water body, and the
local weather. Sites for assessment are selected so that they are expected to be more vulnerable
than most sites with a use pattern, with a goal of a 90% site.

LD50/ dgy***
Acute Restricted Use EEC/LCs or LDso/El or LDsy/day 0.2
(or LDsp < 50mg/kg)
Acute Listed Species EEC/LCsq or LDso/ft” or LDsy/day 0.1
Chronic EEC/NOAEC 1.0

* Estimated Exposure Concentration (ppm) on avian/mammalian food items
** mg/ft2 / LD50 (body-weight scaled)
*#* mg of toxicant consumed/day / LD50 (body-weight scaled)

Acute EEC /LCs or ECsg 0.5
Acute Restricted Use EEC /LCs, or ECs 0.1
Acute Listed Species EEC /LCs or ECs 0.05
Chronic EEC/NOAEC : 1.0

* EEC = (ppm or ppb) in water

\uw & SRS . SR L \‘: S, e»\ e
Acute EEC /LCsp or ECsg

Acute Listed Species EEC/ECys or NOAEC 1.0
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* EEC =1bs. a.l./A

resumptior

Acute High Risk "EEC/LCs or ECy 10

Acute Listed Species EEC/ECys or NOAEC 1.0

* EEC = (ppm or ppb) in water

The exposure estimates in this screening-level assessment are derived using maximum label rates
and minimum application intervals for each use. Measures of effects are based on the lowest
available toxicity endpoint for a given taxa and exposure duration.

3.2 Use Characterization

Prothioconazole is proposed for use as a pre- or post-infection fungicide on barley, canola,
chickpea, dried shell peas and beans, lentils, oilseed crop, peanut, rice and numerous varieties of
wheat. It is formulated as a flowable solution concentrate formulation, PROLINE® 480SC
fungicide/A (41% a.i.), and may be applied via ground spray or aerially. PROLINE® 480SC
may be tank mixed but is not to be applied as chemigation. Based on current proposed labels,
the maximum proposed single application rates across all uses range from 0.134 to 0.178 lbs
a.1./A. Maximum seasonal applications vary predominantly based on the number of applications
allowed. For example, the total yearly maximum proposed rate is 0.712 Ibs a.i./A for use on
peanuts and would result from 4 applications of 0.178 Ibs a.i./A. Complete maximum use rates
and management practices by crop according to proposed labels are presented in Table 3.6,
based on the Petition for Tolerances submitted by Bayer Crop Science (March 31, 2004).

For purposes of this screening-level assessment, estimates of risk are based on maximum
proposed label rates for a given use (Table 3.6).

~ Table 3.6. Proposed Uses
— ch b
,;B.arley . -

(fusarium head blight) 57 0.178 2 0.356
Barley (leaf and stem

diseases) 4.3 0.134 2 0.268
Canola 5.7 0.178 2 0.356
Chickpea 5.7 0.178 3 0.534
Dried shell peas and

beans 5.7 0.178 3 0.534
Lentils 5.7 0.178 3 0.534
Oilseed crop subgroup 5.7 0.178 2 0.356
Peanut (soil-borne) 5.7 0.178 4 0.712
Peanut (foliar) 5.7 0.178 4 0.712
Rice 4.56 0.143 2 0.286
Wheat

fusarium head blight) 37 0178 2 0.356
Wheat (leaf and stem 5 0.156 2 0.312
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Wheat (Figure 3.1) is grown nationally. Barley (Figure 3.2) is grown in the northwest of the
United States. Canola (Figure 3.3) is grown in the north half of North Dakota, a portion of the
Souris-Red-Rainy section of the Mississippi river basin. Dry edible peas and beans (Figures 3.4
and 3.5) are also grown in the north half of North Dakota, a portion of the Souris-Red-Rainy
section of the Mississippi river basin and Pacific Northwest basin, west of the Western Divide.
Peanuts (Figure 3.6) are grown in the Texas Gulf section of the Mississippi river basin and in the
south of Virginia/north of North Carolina and southern Georgia and Alabama sections of the
South Atlantic Gulf basin, east of the Eastern Divide. Rice is grown in Southwest Louisiana,
Texas, and California and in the lower Mississippi river encompassing Arkansas and parts of
Louisiana and Mississippi.
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Figure 3.1. Wheat grown in United States.
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Figure 3.2. Barley grown in United States.

"l Lose thur 5,000
1 S,000 - 19,699

24 20000- 74999
TROON. 142,909
163,000 - 200,000
302,000 ar inoce.

Jrited Statas Totzl
45319308

Barley for Grain, Harvested Acres: 2002

: -
{ o3
£ 0.3 Ouprtment of Aqricadtirs, Mrtons! Agrio ftsal Staneics Sonson

o’

1 Dot = 2,000 Acres

Unéted States Totad
4015854

18




Figure 3.3. Canola grown in United States.
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Figure 3.4. Dry edible peas grown in United States.
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Figure 3.5. Dry edible beans grown in United States.
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Figure 3.6. Peanuts grown in United States.
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3.3 Exposure Characterization
3.3.1 Environmental Fate and Transport Characterization

Prothioconazole degrades rapidly to prothioconazole-desthio via most degradation processes, and
prothioconazole-desthio has a similar toxicological profile to that of its parent. In instances
where compounds degrade rapidly to another toxic compound, the degradate (in this case,
prothioconazole-desthio) may in fact be the active ingredient. Examples of this type of
circumstance include parents bromoxynil octanoate and 2,4-D-methyl hexyl ester, whose toxic
degradates bromoxynil and 2,4-D, respectively, are considered the pesticidal compound.
Additionally, prothioconazole degrades via metabolism to prothioconazole-S-methyl, which also
has similar toxicity.

Degradation rates for prothioconazole alone can not be calculated from the available metabolism
studies. Although prothioconazole disappears rapidly and a substantial fraction converts to
prothioconazole-desthio and prothioconazole-S-methyl, a large portion of applied radioactivity is
present in studies as unextracted material even at short periods of time after the initiation of the
experiment. This may be a result of poor extraction methods, which did not use two different
solvent systems and, therefore, were not sufficiently aggressive for removal and characterization.
It cannot be determined which portions of the unextracted material are composed of potentially
bioavailable parent, prothioconazole-desthio, prothioconazole-S-methyl or other degradates, and
which are composed of legitimately unextractable, non-bioavailable material. Therefore,
individual half-lives cannot be calculated. Biotic degradation rate kinetics are estimated over the
sum of all four components (prothioconazole, prothioconazole-desthio, prothioconazole-S-
methyl and unextracted material) and fate analysis is performed on prothioconazole combined
residues of concern. For the purposes of risk assessment, this approach is supportable since
prothioconazole-desthio or prothioconazole-S-methyl are as toxic as parent and may be the true
active compound or compounds. To characterize uncertainty as a result of this approach, half-
lives were also calculated based on unbound residues alone and used to characterize exposure
and risk.

Because prothioconazole degrades so quickly, in most instances the fate of prothioconazole-
desthio and prothioconazole-S-methyl, where available, are characterized. Based on the
submitted environmental fate data and reported physical-chemical properties, prothioconazole
combined residues of concern are expected to be persistent (Goring 1975) and moderately
mobile in the environment. There was no significant degradation of either prothioconazole or
prothioconazole-desthio at any pH by hydrolysis, no significant degradation of prothioconazole
combined residues of concern by anaerobic aquatic metabolism (stable) and very slow
degradation via aerobic soil metabolism (prothioconazole combined residues of concern half-
lives 0f 533 to 1386 days). Aerobic aquatic metabolism rates were moderately persistent to
persistent (prothioconazole combined residues of concern half-lives of 67 to 433 days). In the
laboratory, prothioconazole degraded somewhat rapidly via aqueous photolysis (prothioconazole
alone predicted environmental half-life of 9.7 days) to prothioconazole-desthio, which appears to
be more resistant to photolysis, as the concentration was still increasing at end of study. The
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joint prothioconazole/prothioconazole-desthio half-life was 101.9 days, corrected to represent
natural sunlight at 40°N latitude. Prothioconazole-S-methyl was not formed via photolysis. This
mode of degradation is only likely to be influential in clear, shallow water, under non-cloudy
atmospheric conditions. In actual environmental systems, aqueous photolysis is likely to proceed
at a slower rate due to attenuation of light with increasing depth of water bodies, light absorption
by suspended solids, and natural obstruction of sunlight by plants and suspended sediments.

The predominant means of degradation of prothioconazole combined residues of concern in the
environment is likely to be aerobic aquatic metabolism, with loss of prothioconazole,
prothioconazole-desthio, and prothioconazole-S-methyl attributed to the formation of 1,2,4-
triazole, prothioconazole-triazolinone, other minor unidentified degradates and CO,. There is
uncertainty in the rate of aerobic aquatic degradation of prothioconazole combined residues of
concern associated with high amounts of poorly-extracted unextracted material, ranging from 1.3
to 8.2% of applied at time zero and 20.9 to 46.7% of applied at 59 to 121 days in two different
sediment/water systems, using both phenyl and triazole radiolabels.

The soil-water partition coefficient of prothioconazole parent could not be determined due to
instability (quick degradation) in the batch equilibrium test system and low resolution in the aged
leaching column study. Qualitatively, prothioconazole parent may show very low potential for
leaching as very low total radioactive residues were detected in the leachate and very little
unchanged parent compound was translocated below the aged soil layer. This is likely due to its
quick degradation. Prothioconazole-desthio, however, has soil-water partition coefficients (Kq)
in four soils ranging from 4.13-13.38 mg/L which indicate a high to moderate mobility, and
organic carbon-normalized soil-water partition coefficients (Koc) in four soils ranging from
523.0-625.3 mL/g which indicate a moderate mobility (FAO 2000). Since prothioconazole-
desthio has a K4 less than 5 in some soils and is persistent (hydrolysis half-life greater than 25
weeks, photolysis halt-life greater than 1 week, aerobic soil metabolism half-life greater than 2-3
weeks), not volatile (Henry’s Law constant less than 107 atm*m'3/mol), and shows movement to
45 cm during field dissipation studies, this indicates potential for groundwater contamination
(Cohen 1984). Prothioconazole-S-methyl has higher soil-water partition coefficient, K4 in four
soils ranges from 15.6-64.1 mg/L, and Koc in four soils ranges from1973-2995 mL/g which
indicate a slight mobility (FAO 2000) and less potential for groundwater contamination. Binding
to organic carbon can not be evaluated for prothioconazole due to system instability (quick
degradation), but there is a strong correlation between adsorption and organic carbon content for
prothioconazole-desthio (r= 0.981) and prothioconazole-S-methyl (r*= 0.984). The moderate to
high water solubility of prothioconazole depends on pH (5, 300, and 2000 mg/L at pH 4, 8, and
9, respectively) and also suggests a high potential for run-off into surface water and leaching to
groundwater. Despite prothioconazole’s very hydrophobic octanol-water partition coefficient
(unbuffered log Kow of 4.05), significant bioaccumulation in aquatic organisms is not anticipated
due to its quick degradation. The octanol-water partition coefficient for prothioconazole-desthio
is unknown. Prothioconazole’s and prothioconazole-desthio’s bioconcentration factors (BCF) in
fish can not be determined, since there was no clear accumulation plateau.

Table 3.7 summarizes the physical and chemical properties and environmental fate and transport
characteristics of prothioconazole combined residues of concern, derived from information
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submitted under product chemistry and fate guideline studies. All fate studies were conducted
with prothioconazole, and some additional studies were conducted with prothioconazole-desthio
(hydrolysis, batch equilibrium, bioconcentration in fish) and prothioconazole-S-methyl (batch
equilibrium). More complete information on the environmental fate studies can be located in
Appendix B. Although some registrant-submitted studies contain deficiencies and some are
classified as supplemental, the studies as a whole provide sufficient information for assessing the
environmental fate of prothioconazole combined residues of concern in this screening-level
assessment.

Table 3.7. Summary of physical/chemical and environmental fate and transport
properties of prothioconazole combined residues of concern. '
PARAMETER " VALUE(S) (units) SOURCE COMMENT
- MRID
Chemical Name Prothioconazole: 46246003 -
46477401
2-{2-(1-Chlorocyclopropyl)-3+(2-chloropheny1)-2-
hydroxypropyl]-1,2-dihydro-3H-1.2 4-triazole-3-
thione;
Prothioconazole-desthio:
2-[2-(1-Chlorocyclopropyl)-3-(2-chlorophenyl)-2-
hydroxy-propyl}-1,2-dihydro-3H-1,2 4-triazole
Prothioconazole-S-methyl:
alpha-1(1-chlorocyclopropyl)-alpha-[(2-
chlorophenyl)methyl]-3-{methylthio)-1H-1,2 4-
triazole-1-ethanol
Molecular Weight Prothioconazole: 344.264 46246003 -
Prothioconazole-desthio: 312.2 46477401
Prothioconazole-S-methyl: 358.3
Solubility Prothioconazole: 46246003 | Moderately solubility at acidic
(pH 4 (20°C)) 5 mg/L or ppm pH, highly sol:lble at alkaline
s.
(pH 8 (20 °C)) 300 mg/L or ppm P
(pH 9 (20 °Cy) 2000 mg/L or ppm
Vapor Pressure (20 °C and Prothioconazole: <<4 x 107 Pa 46246003 Relatively non-volatile under
25°C) field conditions.
Henry's Law constant (20°C) 'Prothioconazole: <2.96 x 10" atm-m"/mol 46246003 | Estimated from vapor pressure
and water solubility.
pKa (20°C) Prothioconazole: 6.9 46246003 | Weak acid, anion at neutral and
alkaline pHs.
Octanol-Water Partition Prothioconazole: 46246003 { Potential for bioaccumulation at
Coefficient (log Kow. at 20°C) neutral and acidic pH.
Unbuffered 405
pH4 4.16
pHT 3.82
pHY 2.00
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Table 3.7. Summary of physical/chemical and environmental fate and transport
properties of prothioconazole combined residues of concern.

PARAMETER YALUE(S) (units) SOURCE COMMENT
MRID
Hydrolysis Half-life Prothioconazole and Prothioconazole-desthio: 46246505 | Study (46246505) conducted on
H4.7,9:(25°C prothioconazole at 50 °C; results
® ( " extrapolated to 25 °C. Phenyl
stable label only. Stable at all three
pHs.
(Prothioconazole-S-methyl is not formed from 46246506 | Study (46246506) conducted on
prothioconazole hydrolysis.) prothioconazole-desthio as
“parent” at 25 °C. Degradation
slopes not significantly different
from zero; phenyl label only.
Aqueous Photolysis Half-life Prothioconazole: 46246507 Value corrected to represent
H7, at25°C iy = 9.7 da natural sunlight at 40°N latitu'd‘e;
® ) _m Vs . uncorrected laboratory half-life
Prothioconazole-desthio: of 19.9 days for both pheny! and
Increasing at study termination triazole labels (continuous
e | .
Prothioconazole and Prothioconazole-desthio: ‘Mdézt:lzz;l:;?g; 2;»“ p)
tin = 101.9 days prothioconazole-desthio was
(Prothioconazole-S-methyl is not formed from st_xll tncreasing at
prothioconazole aqueous photolysis.) prot}uqconazole aqueous
) photolysis study termination.
Soil Photolysis Half-life Prothioconazole and Prothioconazole-desthio: 46246510 | Half-life could not be calculated
as parent degraded faster in dark
samples than in irradiated
stable samples. Pheny! labet only.
Concentration of
. . prothioconazole-desthio was
(P’rothxocotrkl‘z}zole-S-nrlxethy'll xshnot ‘foqned from still increasing at study
prothioconazole soil photolysis.) termination.
Aerobic Soil Metabolism Prothioconazole combined residues of concern: 46246511 Half-lives are calculated via
Half-life tiz= 533.2 days (silt; phenyl), 46246512 linear regression on lqg?
866.4 days (silt; triazole). transformed data, combining
990.2 days (loamy sand; phenyl), amounts of prothioconazoe,
1386.3 days (loamy sand; triazole), prothioconazole-desthio, and
866.4 days (sandy loam; phenyl) , prothllocobnazole-S-methy] per
462.1 days (silty clay loam; phenyl). sampling interval. Phenyl and
triazole labels treated separately,
labeled accordingly. Non-
extractable residues added in as
parent.
Anaerobic Aquatic Prothioconazole combined residues of concern: 46246516 Fuquay, GA pond

Metabolism
Half-life

ti2 = stable (total system);
56.8 days (water layer).

sediment/water system. Sandy
clay loam/water, phenyl label

only. Half-lives are calculated
via linear regression on log-
transformed data, combining
amounts of prothioconazole,
prothioconazole-desthio, and
prothioconazole-S-methyl per

sampling interval. Non-
extractable residues added in as
parent.
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Table 3.7. Summary of physical/chemical and environmental fate and transport
properties of prothioconazole combined residues of concern.

PARAMETER  VALUE(S) (units) SOURCE COMMENT
. MRID
Aerobic Aquatic Metabolism Prothioconazole combined residues of concern: 46246515 Two systems tested: (H)
‘e - Honniger Wether pond
Half-life tiz = 433.2 days (H, total system, p),
346.6 days (H, total system, t), ArflTanV»YEterl) ind](A)
106.6 days (A, total system, p), san df/g‘:;::)l gro; ;}fez;;n(};)
67.3 days (A, total system, t). it : X
3 days (A, total system, 1) and triazole (t) labels in each
tiz =17.2 days (H, water layer, p), system. Half lives are
16.2 days (H, water layer, t), calculated via linear regression
23.3 days (A, water layer, p), on log-transformed data,
21.7 days (A, water layer, t). combining amounts of
prothioconazole,
prothioconazole-desthio, and
prothioconazole-S-methyl per
sampling interval. Non-
extractable residues added in as
parent.
Organic Carbon Partition (mL/goc) LS SCL SL S
Coefficient (Koc) Prothioconazole - - - -- 46246539 Parent mobility cannot be
46246504 | determined due to instability and
low column resolution; very
high sorption estimated, lower
mobility than transformation
products
Prothioconazole- | 523 536 617 625 | 46246450 | Conducted on prothioconazole-
desthio desthio as “parent.” Used four
soils: loamy sand (LS) at
0.79%0C, silty clay loam (SCL)
at 1.66%0C, sandy loam (SL) at
2.02%0C, silt (8) at 2.14%0C.
Prothioconazole- | 1973 | 2484 | 2772 | 2995 | 46246501 | Conducted on prothioconazole-
S-methyl S-methyl as “parent.” Used
same soils as MRID: 46246450.
Soil Partition Coefficient (Ky) (mL/g) LS SCL SL S
Prothioconazole -- - -- - 46246539 Same as for Koc.
46246504
Prothioconazole- §| 4.13 | 890 | 12.46 | 13.38 | 46246450 Same as for Koc.
desthio
Prothioconazole- | 15.6 | 41.2 | 56.0 | 64.1 | 46246501 Same as for Koc.
S-methyl
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Table 3.7. Summary of physical/chemical and environmental fate and transport
properties of prothioconazole combined residues of concern.

PARAMETER

VALUE(S) (units)

SOURCE
MRID

COMMENT

Terrestrial Field Dissipation
Half-life'

California (sandy loam/loam):
Prothioconazole:
ti;2 (in surface soil)= 2.2 days;

Not detected above LOD below a depth of 15 ¢cm
nor after 7DAT.
Prothioconazole-desthio:
ti2 (in surface soil)= 84.5 days;
Detected above LOD to a depth of 45 cm and
through 307DAT.

Georgia (sand/sandy loam):
Prothioconazole:

t),2 (in surface soil)= 4.7 days;

Not detected above LOD below a depth of 15 cm
nor after 14DAT.
Prothioconazole-desthio:
t12 (in surface soil)= 96.3 days;
Detected above LOD to a depth of 30 cm through
7DAT.

New York (loamy sand):
Prothioconazole:
ti2 (in surface soil)= 96.3 days;

Not detected above LOD below a depth of 15 ¢cm
nor after 21 1 DAT.
Prothioconazole-desthio:
tu (in surface soil)=315.1 days;

Not detected above LOD below a depth of 15 cm
(except for one sampling interval (211DAT) where
detected above LOD to 30 cm), detected above
LOD through study completion (56 7DAT).

46246517

46246518

46246519

Studies conducted on
prothioconazole as parent. For
half-lives calculated for
degradates from parent
dissipation studies, day of max
concentration of degradate is
used as day zero in regression.

Aquatic Field Dissipation
Half-life'

California (clay):
Prothioconazole:
tiz (in sediment)= 203.9 days;
ti2 (in paddy water)= 1.7 days.
Prothioconazole-desthio:
ti2 (in sediment)= 122 days.
Arkansas (loam):
Prothioconazole:
t12 (in sediment)= too few detections;
ty2 (in paddy water)= 4.8 days.
_Prothioconazole-desthio:
ti2 (in sediment)= 121.6 days.
Arkansas-cropped (loam):
Prothioconazole:
t12 (in sediment)= too few detections;
tin (in paddy water)y= 0.6 days.
Prothioconazole-desthio:
ti2 (in sediment)= 90.0 days.

46246522

46246523

46246524

Studies conducted on
prothioconazole as parent. For
half-lives calculated for
degradates from parent
dissipation studies, day of max
concentration of degradate is
used as day zero in regression.

Bioconcentration Factor (BCF)

Prothioconazole and prothioconazole-desthio do
not appear to bioaccumulate.

46246034
46246035

BCF cannot be calculated due to
lack of a clear accumulation
plateau.

'DAT= days after treatment.

3.3.2 Degradates

The major transformation products (created in amounts greater than or equal to 10% of applied

radioactivity) resulting from degradation processes of prothioconazole include:
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prothioconazole-desthio (SXX0665), prothioconazole-S-methyl (WAK7861-S-methyl),
prothioconazole-thiazocine (JAU6476-thiazocine), and 1,2,4-triazole (Table 3.8).

The identified minor transformation products (created in amounts less than 10% of applied
radioactivity) resulting from degradation processes of prothioconazole include:

prothioconazole-sulfonic acid (JAU6726), prothioconazole-triazolinone (WAK7860),

prothioconazole-3, 4, 5, and 6-hydroxy-desthio (3, 4, 5, and 6-HO-SXX0665), 2-
chlorobenzoic acid, and JAU6476-triazolylketone (WAK4995) (Table 3.9).

Table 3.8. Summary of major degradate formation from degradation of prothioconazole.

STUDY TYPE MAJOR DEGRADATE and MAXIMUM CONCENTRATION SOURCE
Prothioconazole-desthio| ‘Prothioconazole-S- | Prothioconazole- 1,2,4-triazole
(SXX0665) methyl (WAK7861) thiazocine (% applied)
(% applied) (%o applied) (% applied)
Hydrolysis 5.7% at 168 days - -~ Not able to be MRID:
detected. 46246505.
Aqueous Photolysis 55.7% at 11 days (triazole - 14.1% at 5 days 11.9% at 18 days MRID:
labet) (phenyl label) (triazole label) 46246507.
Soil Photolysis 39.0 % at 15 days (29.4% - - Not able to be MRID:
max at 15 days in dark detected. 46246510.
control)
Acrobic Sotl Metabolism 49.4% at 7 days (triazole 14.6% at 7 days ~ <2.0%at 120,272, &] MRID:
label) (triazole label) 365 days (triazole | 46246511,
label) 46246512,
Aerobic Aquatic Metabolism 26.9% at 14 days in 9.6% at 7 days in - 6.1% at 121 days in MRID:
sediment (both labels) sediment (triazole sediment (triazole | 46246515.
32.3% at 7 days in water fabel) label)
(phenyl label) 3.1% at 7 days in water 37.2% at 121 days in
54.6% at 7 days in total (triazole label) water (triazole label)
system (phenyl label) 12.7 % at 7 days in 41.8 % at 121 days in
total system (triazole total system (triazole
label) label)
Anaerobic Aquatic Metabolism | Not determined; ~desthio { 78.2% at 240 days in - Not able to be MRID:
formation determined to sediment detected. 46246516.
be artifact of storage and, o :
therefore, added to parent 9:9% avtvg?e;iays n
(parent+desthio at 95.2% )
in total system at 0 days) | 78.2% at 240 days in
total system
Terrestrial Field Dissipation 223.9 ug’kg soil at 3 days,| 15.9 ug/kg soil at 3 - 7.3 ug/kg soil at 29 MRID:
0-15 cm soil depth (CA)| days, 0-15cm soil days, 0-15cm soil | 46246517,
: depth (CA) depth (CA) 46246518,
84.9 ug/kg soil at 3 days, 46246510,

0-15 cm soil depth (GA)

273.0 ug/kg soil at 28
days, 0-15 cm soil depth
(NY)

12.3 ug/kg soil at 7
days, 0-15 cm soil
depth (GA)
58.9 ug/kg soil at 28
days, 0-15 cm soil
depth (NY)

5.3 ug/kg soil at 120
days, 0-15cm soil
depth (GA)

3.5 ug/kg soil at 422
days, 0-15 cm soil
depth (NY)
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Table 3.8. Summary of major degradate formation from degradation of prothioconazole.

days (CA)

days (CA)

STUDY TYPE MAJOR DEGRADATE and MAXIMUM CONCENTRATION SOURCE
Prothioconazole-desthio| - Prothioconazole-S- { Prothioconazole- 1,2,4-triazole
(SXX0665) methyl (WAK7861) thiazocine (% applied)
(% applied) (% applied) (% applied)
Aquatic Field Dissipation 32.7 ug/kg sediment  at | 10.2 ug/kg sediment at = 3.3 ug/kg sediment atf  MRID:
14 days, 0-3 in.; 50.3 1122 days, 0-3 in.; 1.04 364 days, 0-3 in.; 0.13] 46246522,
ug/L paddy waterat 3 | ug/L paddy water at 3 ug/L paddy water at 7| 46246523,
days (CA) 46246524.

Data are reported in single replicates.
Studies conducted with both phenyl and triazole radiolabels include: aerobic soil metabolism (MRID: 46246511 only), aerobic aquatic
metabolism, and aqueous photolysis. All other studies are conducted with phenyl radiolabel only (ie., hydrolysis, soil photolysis, other aerobic

soil metabolism (MRID: 46246512 only), anaerobic aquatic metabolism).

The 1,2,4-triazole degradate is not able to be detected in studies using

the phenyl radiolabel. (The 1,2,4-triazole degradate column for studies which did not use the triazole label are designated *“Not able to be

detected.”)

Field studies not radiolabelled. The only degradates tracked in field studies are: prothioconazole-desthio, prothioconazole-S-methyl,

prothioconazole-thiazocine, and 1,2,4-triazole. Maximum concentrations in the field studies are determined after the 6™ (CA, NY) or 2™ (GA)
application. (DAT= days after 6™ or 2™ treatment); 800 ug/kg, 400 ug/kg, and 1000 ug/kg total prothioconazole applied in CA, GA, and NY,
respectively. Blank boxes represent degradates which are not detected above MDL.

Table 3.9. Summary of minor degradate formation from degradation of prothioconazole.

label)
2.2% at 59 days in
water (triazole label)

6.7% at 59 days in
total system (triazole
label)

label)

8.0% at 59 days in
water (triazole label)

9.1% at 59 days in
total system (triazole

labet)

STUDY TYPE MINOR DEGRADATE and MAXIMUM CONCENTRATION SOURCE
Prothioconazole- | Prothioconazele- { Prothioconazole-3, 4, 5, | 2-chlorobenzoic JAUG476~
sulfonic acid - triazolinone and. 6-hydroxy-desthio acid triazolylketone
(JAU6726) (WAK7860 A3, 4,S 5}2;?(;2665-}10- (% applied) (WAK4995)
(% applied) (% applied) ‘ {% applied)
(% applied) :

Hydrolysis - - - - - MRID:
46246505.

Aqueous - ~ - - - MRID:
Photolysis 46246507.

Soil Photolysis | 3.6 % at 15 days [2.7 % at 7 days (3.2% - - - MRID:
(<1.0% max at all max at 15 days in 46246510,

days in dark control) dark control)

Aerobic Soil 8.3% at 181 days 3.1% at 63 days 2.1% at 14 days (triazole | 2.2% at 272 days - MRID:
Metabolism (trtazole label) (phenyl label) label) for 3-OH; <3.3% in{ (triazole label) 46246511,
mixture at 63 days 46246512,

(triazole label) for both 4
and 5-OH; 4.6% at 120
days (triazole label) for 6-
OH

Aerobic Aquatic| - 6.1% at 59 days in - - 5.8% at 121 days in MRID:

Metabolism sediment (triazole sediment (triazole | 46246515,




Table 3.9. Summary of minor degradate formation from degradation of prothioconazole.

STUDY TYPE MINOR DEGRADATE and MAXIMUM CONCENTRATION SOURCE
Prothioconazole- | Prothioconazole- | Prothioconazole-3,4, S, | 2-chlorobenzoic JAU6476-
sulfonic acid triazolinone and 6-hydroxy-desthio acid triazolylketone
(JAU6726) (WAK7860 3, 4,S s;&ggé-ﬂo- (% applied) (WAK4995)
(% applied) (% applied) ) (% applied)
(% applied) '
Anaerobic - 78.2% at 240 days in - - - ‘ MRID:
Aquatic sediment 46246516.
Metabolism 9.9% at 30 days in
water
78.2% at 240 days in
total system

Data are reported in single replicates.

Studies conducted with both phenyl and triazole radiolabels include: aerobic soil metabolism (MRID: 46246511 only), aerobic aquatic
metabolism, and aqueous photolysis. All other studies are conducted with phenyl radiolabel only (ie., hydrolysis, soil photolysis, other aerobic
soil metabolism (MRID: 46246512 only), anaerobic aquatic metabolism). The 1,2,4-triazole degradate is not able to be detected in studies using
the phenyl radiolabel. (The 1,2,4-triazole degradate column for studies which did not use the triazole label are designated ~“Not able to be
detected.™)

Minor degradates were not tracked in field dissipation studies.

Prothioconazole-desthio (Figure 3.1) is formed quickly and in large amounts from all
degradation processes evaluated (maximum of 5.7% of applied in hydrolysis, 55.7% in aqueous
photolysis, 39.0% in soil photolysis, 49.4% in aerobic soil metabolism, and 54.6 % in aerobic
aquatic metabolism total system). It is the result of desulfonation of prothioconazole parent.
Prothioconazole-S-methyl (Figure 3.2) is also formed in large amounts from anaerobic aquatic
metabolism (78.2% of applied in total system) and in lesser amounts from aerobic soil
metabolism (14.6% of applied) and aerobic aquatic metabolism (12.7 % of applied in total
system). It is the result of methylation of the sulfur of prothioconazole parent. Both of these
identified major transformation products are expected to form in large concentrations in both
terrestrial and aquatic environment compartments. In addition, based on submitted toxicity
studies, prothioconazole-desthio and prothioconazole-S-methyl are expected to exhibit similar
toxicity to parent prothioconazole. Therefore, since these degradates are expected to form at
high concentrations and are considered toxic, both prothioconazole-desthio and prothioconazole-
S-methyl are considered in this assessment, as part of a total toxic residue approach.

Cl

cl
N<
s N

<N _

Figure 3.1. Prothioconazole-desthio

OH
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Cl

OH

/
H,C
Figure 3.2. Prothioconazole-S-methyl

Prothioconazole-thiazocine (Figure 3.3) is formed at a maximum of 14.1% of applied
radioactivity from aqueous photolysis only. This mode of degradation is only likely to be
influential in clear, shallow water, under clear atmospheric conditions. In actual environmental
systems, aqueous photolysis is likely to proceed at a much slower rate due to the attenuation of
light due to increasing depth of water bodies, light adsorption by suspended solids, and natural
obstruction of sunlight. Therefore, since it is likely to form only in very small amounts under
very specific circumstances in the environment, and the Health Effects Division (HED) has very
low concern regarding the hazard associated with this environmental metabolite,
prothioconazole-thiazocine is not considered in this assessment. However, under specific
conditions (for example, in shallow, clear waters in low order streams close to where the
chemical is applied), total toxic residues are not conservative estimates for all of the potential
degradates that may form. The 1,2,4-triazole degradate (Figure 3.4) was only tracked in aerobic
soil metabolism (MRID: 46246511 only), aerobic aquatic metabolism, and aqueous photolysis
studies. It formed in large amounts (maximum of 41.8% of applied radioactivity) as a result of
aerobic aquatic metabolism, at medium amounts (maximum of 11.9% of applied radioactivity) as
a result of aqueous photolysis and at very small, practically non-detectable amounts (maximum
of <2.0% of applied radioactivity) as a result of aerobic soil metabolism. The 1,2,4-triazole
degradate is being characterized in a separate, cumulative triazole assessment and is, therefore,
not considered separately in this assessment.

Cl
OH

N<
S—<}\, /,/N

Figure 3.3. Prothioconazole-thiazocine
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Figure 3.4. 1,2,4-triazole

None of the identified minor transformation products (prothioconazole-sulfonic acid,
prothioconazole-triazolinone, prothioconazole-3, 4, 5, and 6-hydroxy-desthio, 2-chlorobenzoic
acid, and JAU6476-triazolylketone) is expected to form at high concentrations in the
environment (Table 3.9) nor are there sufticient data to demonstrate their toxicity and, therefore,
they are not considered part of the total toxic residues in this assessment.

Unextracted residues were observed at maximums of 56.4% of applied radioactivity in an
aerobic soil metabolism study (MRID 46246511, Hofchen soil, triazole label, 365DAT), 46.7%
of applied radioactivity in an aerobic aquatic metabolism study (MRID 46246515, Honniger
Weiher Sediment-Water System, triazole label, 121DAT) and 26.5% in an anaerobic aquatic
metabolism study (MRID 46246516, Fuquay, Georgia Sediment-Water system, phenyl label,
360DAT). Residue extraction was attempted by extracting with a relatively mild
acetonitrile/water solution (80:20, v:v for aerobic soil metabolism, 90:10, v:v for aerobic aquatic
metabolism, 80:20 or 70:30, v:v for anaerobic aquatic metabolism) on a mechanical shaker
followed by hot extraction by reflux for all studies involving soil. Additionally, some aerobic
aquatic metabolism study sediment samples were extracted further with acetone/concentrated
HCl (99:1, v:v). It is uncertain whether or not greater amounts of soil-bound material could have
been extracted using harsher or more appropriate methods. For example, because
prothioconazole and its major degradates are neutral organics, extracting with something neutral
and organic (such as hexane) may have yielded less unextracted material. Because of this
uncertainty associated with soil extraction, unextracted material was considered part of total
toxic residues in this assessment.

3.3.3 Dissipation pathways (degradation and off-site movement)

Prothioconazole appears to degrade relatively quickly in the environment, primarily forming the
persistent and toxic degradates prothioconazole-desthio and prothioconazole-S-methyl and, in
biotic soil and sediment studies, large amounts of unextracted material. This quick degradation
in concert with poor extraction methods leads to great uncertainty in composition and
bioavailability of large amounts of unextracted material. Due to this uncertainty, biotic
degradation rates can not be calculated for prothioconazole alone, and biotic prothioconazole
degradation is characterized for prothioconazole, prothioconazole-desthio, prothioconazole-S-
methyl and unextracted material together (i.e., prothioconazole combined residues of concern).
Prothioconazole combined residues of concern are persistent and likely to dissipate off site
mainly via runoff of sediment-bound and dissolved residues from treated fields and possibly via
leaching through soil. Deposition off-field or into surface water via spray drift may also play a
role in the movement of prothioconazole combined residues of concern off-site. Additionally,
prothioconazole combined residues of concern are expected to be subject to soil, water or air
transport via soil-bound residues (adsorption-capable Kocs and large amounts of unextracted

31



material). Prothioconazole combined residues of concern are not expected to undergo
atmospheric transport via partitioning to air through spray drift or volatilization (low vapor
pressure and small Henry’s Law Constant).

3.3.3.1 Fate in soil

Despite high water solubility, given the soil adsorption capacity of prothioconazole combined
residues of concern, they are likely to partition to the soil compartment in the environment in
non-porous soils of higher organic carbon content. (Prothioconazole adsorption is unknown but
it will likely quickly degrade to moderately mobile prothioconazole-desthio and slightly mobile
prothioconazole-S-methyl in the soil (FAO 2000).) Therefore, prothioconazole combined
residues of concern will likely be present in surface soil long enough to undergo slow
degradation. This degradation may be attenuated by sediment sorption in some soils. Based on
the available laboratory data, aerobic aquatic metabolism and, to a lesser extent, surface soil
aerobic metabolism and anaerobic aquatic metabolism of prothioconazole to prothioconazole-
desthio and prothioconazole-S-methyl, and then to 1,2,4-triazole, other minor degradates, and
CO; are likely to be the major routes of degradation in the environment. Again, due to
prothioconazole’s quick degradation to prothioconazole-desthio and prothioconazole-S-methyl
amidst large amounts of quickly-formed, unidentitied, unextracted material, and similar
toxicological profiles of prothioconazole and prothioconazole-desthio and prothioconazole-S-
methyl, biotic degradation rates cannot be calculated for prothioconazole alone.

3.3.3.2 Fate in water

Prothioconazole will enter surface water through spray drift when applied using ground spray or
aerial spray. Prothioconazole-desthio and prothioconazole-S-methyl will also reach surface
water dissolved in runoff and through runoff of sediment-bound residues [erosion] from
agricultural fields (where prothioconazole will degrade into prothioconazole-desthio and
prothioconazole-S-methyl). The amount of prothioconazole combined residues of concern
dissolved in runoff versus bound to sediment in runoff will depend upon type of soil, with
sediment-binding increasing in soils of smaller particle size and greater organic carbon content.
Even if there is a large temporal gap between pesticide application and rainfall, runoff concern
will likely not be attenuated because of the very slow aerobic soil degradation rate of
prothioconazole combined residues of concern. When it does reach surface water,
prothioconazole combined residues of concern are expected to persist.

Given its mobility and persistence in soil and detections at 15-30 cm and 30-45 cm in terrestrial
field dissipation studies, prothioconazole-desthio may leach to ground water, particularly in
coarse, sandy soil types with less organic carbon content. If prothioconazole and
prothioconazole-desthio reach anaerobic soil depths, however, degradation to prothioconazole-S-
methyl will likely increase, and there will still be a chance of ground water contamination.
Concentrations of prothioconazole combined residues of concern in ground water are anticipated
to be higher in areas with a high water table (because there is less depth to travel before reaching
groundwater) and during times when rainfall occurs soon after application because of
preferential flow.

32



3.3.3.3 Fate in air

Based on its low vapor pressure (less than 4 x 107 Pa at 20 °C) and small estimated Henry’s
Law constant (less than 2.96 x 10"'* atm*m**mol™ at 20 °C), prothioconazole is not likely to
partition significantly to air. In addition, volatile products other than CO, were not detected in
volatile traps in the laboratory studies; most of the applied radioactivity, except that of
mineralized CO,, was found in the soil or water compartments. At environmentally relevant pH
ranges, prothioconazole is not likely to vaporize from soil or water. Therefore, long-range
transport in air is not likely to be a dissipation route of concern for prothioconazole. No
information regarding vapor pressure or Henry’s Law constant are reported for prothioconazole-
desthio or prothioconazole-S-methyl.

3.3.3.4 Prothioconazole field studies

The laboratory-predicted major route of dissipation cannot be completely confirmed from the
three submitted U.S. terrestrial field dissipation guideline studies (MRIDs: 46246517, 46246518,
46246519) conducted in California, Georgia, and New York and the three submitted U.S. aquatic
field dissipation guideline studies conducted in California and Arizona (MRIDs: 46246522,
46246523, 46246524).

Even though the lab studies suggest that prothioconazole and prothioconazole-desthio are
persistent, this classification results from treatment of unextracted radio-labeled material as
parent, an assumption which cannot be replicated in non-radio-labeled field studies. Therefore,
persistence predicted from terrestrial field dissipation studies is less than that predicted from the
lab studies. These field data show that prothioconazole parent dissipates from the top layer of
soil quickly (with a DTsg of less than 2 or 3 days), but that prothioconazole-desthio dissipates
from the top layer of soil much more slowly (with extremely variable DTsy of 28-422 days).
Moderate amounts of prothioconazole-S-methyl were detected above the level of quantitation
(LOQ) in 0-15 cm soil, and 1, 2, 4-triazole was detected at all soil depths, albeit not above the
LOQ.

Persistence predicted from aquatic field dissipation studies, however, better corroborated lab
studies, with long half-lives for prothioconazole or prothioconazole-desthio in sediment (203.9
days, 121.6 days, and 90.0 days in California, Arkansas, and Arkansas cropped aquatic fields,
respectively). Dissipation half-lives in paddy water were extremely short (1.7 days, 0.9 days,
and 0.6 days in California, Arkansas, and Arkansas cropped aquatic fields, respectively), likely
more due to adsorption than degradation.

As expected, due to its quick degradation, prothioconazole was not detected below 15 ¢cm in any
of the three fields in California, Georgia or New York. Also, as expected, based on the lab-
predicted mobility of prothioconazole-desthio, some leaching was found in the terrestrial field
studies. Prothioconazole-desthio was detected at levels above the LOQ down to 30 cm and at
levels above the minimum detection limit (MDL) but below the LOQ down to 45 cm in one
replicate in the California field study, and at levels below the LOQ at one to two sampling times
in the Georgia and New York field studies. Prothioconazole-S-methyl was detected below 15

33



cm only in a single replicate (below LOQ) in the field study in California. Similarly, in the
aquatic field dissipation studies, below 3 inches, prothioconazole was detected in only three
sampling intervals below LOQ but above the MDL in sediment. Prothioconazole-desthio was
detected at 3-6 inch deep sediment through 28 days after treatment (DAT) in the Arkansas
flooded field and through 60 DAT in the Arkansas flooded and cropped field. Prothioconazole-
S-methyl was detected below 3 inches in sediment only in three sampling intervals in the
Arkansas flooded and cropped field.

Field dissipation studies cannot document to ' where and in what form prothioconazole and
prothioconazole-desthio dissipate. Potentially, prothioconazole and prothioconazole-desthio
could be degrading to CO; or degradates other than the additional three measured. Or, they
could be moving off site through leaching downward through the soil, subsurface flow laterally,
or surface runoff. Prothioconazole and prothioconazole-desthio are likely dissipating through
runoff of sediment-bound and dissolved residues and are likely not volatilizing, but neither of
these dissipation means can be empirically proved or disproved, as run-off of bound or unbound
residues, and volatilization were not measured.

3.3.4 Measures of Aquatic Exposure

Aquatic exposures estimated in this screening-level risk assessment are based on a set of
standardized assumptions related to water body size, watershed size and proximity to the
application area. These assumptions are intended to result in high-end, protective exposure
estimates. Computer models that simulate the fate of pesticides in the environment are used to
calculate estimated environmental concentrations (EECs) of prothioconazole total toxic residues
in surface and ground water. This information is used to estimate exposure to fish, aquatic
invertebrates and aquatic plants. The EECs are based on submitted fate data that describe how
prothioconazole total toxic residues will degrade and move in the environment (e.g., run off,
leaching).

EFED used the Tier II pesticide aquatic ecological exposure assessment screening models,
Pesticide Root Zone Model (PRZM, v3.12 beta) and Exposure Analysis Modeling System
(EXAMS, v2.98.04), to calculate surface water EECs (Estimated Environmental
Concentrations). The PRZM-EXAMS-calculated peak value represents a 1-in-10 year peak
value and the maximum 4, 21, 60, and 90-day values represent the 1-in-10 year maximum 4, 21,
60, and 90-day rolling mean, respectively. Additionally, the PRZM-EXAMS-calculated annual
average represents the 1-in-10 year annual mean and the overall average represents the 30-year
overall mean. A summary of the model input parameter values is presented in Table 3.10. Most
input parameters were selected in accordance with EFED’s “Guidance for Selecting Input

Parameters in Modeling the Environmental Fate and Transport of Pesticides,” Version 1I (2-28-
02).

Four crop scenarios were used to assess impacts of new uses of prothioconazole. Each scenario
represents the most vulnerable of areas used to grow the respective crops. Application dates
were chosen based on label information compared to scenario crop emergence, maturation, and
harvest dates, as follows:
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WHEAT (North Dakota):

Crop emergence date— May 15
Crop maturation date— July 25
Crop harvest date— August 5

From label: For fusarium head blight, apply from at least 75% of the wheat heads on the main
stem are fully emerged to when 50% of the heads on the mainstem are in flower (ic., between
about May 20 to July 1). Do not apply within 30 days of harvest (ie., before July 5).
Therefore, June 18 was chosen as the wheat scenario application date.

This scenario represents application to wheat (Figure 3.1) at a site that is vulnerable to runoff.
The same scenario is used to represent barley (Figure 3.2). While a reasonable surrogate for
small grains, barley growing areas are more spatially concentrated than wheat. Another minor
difference is that the minimum application interval allowed for wheat is 5 days while that
allowed for barley is 10 days.

CANOLA (North Dakota):

Crop emergence date— May 15
Crop maturation date— August 15
Crop harvest date— August 25

From label: Apply when canola crop is in 20-50% bloom stage, which is 4-8 days after the
canola crop begins to flower. Best protection will be achieved if prothioconazole is applied prior
to petals beginning to fall (i.e., about June 15 through August 1).

Therefore, June 17 was chosen as the canola scenario application date.

This scenario represents application to canola (Figure 3.3) at a site that is vulnerable to runoff.
The same scenario is used to represent oilseed subgroup composed of rapeseed, Indian rapeseed,
Indian mustard, field mustard, black mustard, crambe and borage.

BEAN (Michigan):

Crop emergence date— June 5

Crop maturation date— July 27
Crop harvest date— September 4

From label: Apply at first sign of disease (i.e., post emergence, post June 5). Do not apply
within 7 days of harvest (i.e., before August 28).

Therefore, June 29 was chosen as the bean scenario application date.

This scenario represents application to dried shelled peas (Figure 3.4) and beans (Figure 3.5)
subgroup (except soybeans) at a site that is vulnerable to runoff. The same scenario is used to
represent chickpeas and lentils. A minor difference is that the minimum application interval
allowed for dried shelled peas and beans subgroup (except soybeans) is 5 days while that
allowed for chickpeas and lentils is 10 days.

PEANUT (North Carolina):

Crop emergence date— May 10
Crop maturation date— October 1
Crop harvest date— October 10

35



From label: Preventative spray schedule—prothioconazole for sprays 3, 4, 5, and 6 of 7 spray
application program, starting 30-40 days after planting (i.e., Spray 1=June 11, Spray 2= June 25,
Spray 3= July 9). When using Leaf Sport Advisory Program, spray prothioconazole in the first
advisory spray in July and continue at 14 day intervals.

Therefore, July 9 was chosen as the peanut scenario application date.

This scenario represents application to peanuts (Figure 3.6) at a site that is vulnerable to runoff.

The application rate used in the surface water assessment represents the maximum single
application rate on the proposed label for all crops (i.e., 5.7 fl. 0oz. PROLINE® 480SC
fungicide/A (41% a.i.), which translates into 0.2 kg a.1./ha or 0.178 lbs a.i./A). The total
maximum application allowable for the annual growing season varied with crop type, according
to the label (2 applications for wheat, barley, canola and oilseed subgroup, 3 applications for
chickpeas, dried shelled peas and beans subgroup (except soybeans), and lentils, and 4
applications for peanuts). Minimum spray intervals between applications per crop specified on
the label were used (7 days for wheat and barley, 5 days for canola and oilseed subgroup,
chickpeas, dried shelled peas and beans subgroup (except soybeans), and lentils, and 14 days for
peanuts).

As there were two major degradates (prothioconazole-desthio and prothioconazole-S-methyl)
detected in major amounts in all fate laboratory studies (except hydrolysis, and aqueous and soil
photolysis for prothioconazole-S-methyl), it is assumed that these degradates are likely to result
1n significant environmental concentrations. In addition, prothioconazole-desthio and
prothioconazole-S-methyl are likely to exhibit similar toxicity to the parent prothioconazole,
based on submitted toxicological studies on these degradates, and HED has concern regarding
the mammalian hazard associated with these environmental metabolites. Therefore, estimated
environmental concentrations are based on total toxic residues, i.e., the parent prothioconazole
compound plus prothioconazole-desthio and prothioconazole-S-methyl. Degradation rates are
calculated by adding together these combined residues of concern per sampling interval.

For PRZM-EXAMS surface water modeling inputs, the organic carbon partition coefficient
(Koc) was used instead of the soil partition coefficient (K4) because Ky was related to organic
carbon for the four soils tested. Therefore, the partition coefficient corrected for organic carbon
(Koc), was assumed to better represent partitioning in soil. The values from which the lowest
non-sand Koc was chosen are presented in Appendix C. Given the total toxic residue modeling
approach, the Koc of prothioconazole-desthio was chosen for use in modeling because it has the
highest mobility of all compounds being assessed (prothioconazole, prothioconazole-desthio, and
prothioconazole-S-methyl). The lowest non-sand prothioconazole-desthio Koc (instead of the
average Koc specified in the Input Parameter Guidance) is used in surface water modeling as a
conservative estimate of potential mobility, in order to account for uncertainties associated with
the inability to calculate a Koc for prothioconazole parent. A sensitivity analysis indicated that
using Koc approximately four times larger (that of prothioconazole-S-methyl) resulted in only a
minor EEC decrease which did not affect the risk conclusions. Thus, use of these two Kocs
adequately covers the largest range of exposure possibilities.
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Degradation half-lives were adjusted for use in the PRZM-EXAMS models according to the
input-parameter guidelines. The aerobic soil metabolism half-lives and aerobic aquatic
metabolism half-lives were calculated by linear regression on log-transformed data
(prothioconazole total toxic residues plus unextracted residues), and then the 90t percentile
confidence bound on the mean of those six and four values, respectively, was used in modeling.
The values from which the aerobic soil metabolism and aerobic aquatic metabolism half-life
input values were calculated are presented in Appendix C. The anaerobic aquatic metabolism
half-life value, calculated by linear regression on log-transformed data (prothioconazole total
toxic residues plus unextracted residues) was not significantly different than zero and was
assumed to be stable for the purposes of modeling. The aqueous photolysis study was
continuously illuminated and the aqueous photolysis half-life input value (calculated using
rothioconazole total toxic residues) was adjusted to reflect photolysis in summer sunlight at 40
latitude and corrected for degradation observed in the dark-controls.

While the proposed label allows for both ground and aerial application, aerial spray was modeled
as the method of application in order to be protective of all application scenarios. In general,
aerial application results in larger amounts of drift than ground applications. Therefore, when all
other parameters remain the same, PRZM-EXAMS calculate higher surface water concentrations
for aerial spray than for ground spray due to default drift assumptions.

Table 3.10. PRZM (v3.12 beta) and EXAMS (v2.98.04) input parameter values for
prothioconazole use on wheat, canola, beans, and peanuts (total toxic residues)’.

PARAMETER (units) VALUE(S) SOURCE COMMENT
Application Rate (kg a.i.’ha) 0.2 Proposed Represents the maximum possible single application
label. rate per crop season (year) for all uses. Equivalent to
0.178 Ibs a.i/A.
Number of Applications Wheat: 2 Proposed Represents the maximum possible applications per ¢rop
Canola: 2 label. season (year) for each use.
Beans: 3
Peanuts: 4
Interval between Applications (days) Wheat: 7 Proposed Represents the minimum possible interval between
Canola: 5 label. applications per crop season (year) for each use.
Beans: 5
Peanuts: 14
Molecular weight (g/mol) 344264 MRID: For parent prothioconazole only.
46246003,
46477401.
Henry's Law Constant (atm-m*/mol)_ 2.96x 10" MRID: For parent prothioconazole only.
46246003.
Vapor Pressure (torr) 3x10° MRID: For parent prothioconazole only.
46246003.
Solubility in Water @ 20 °C, pH 8 (mg/L 300 MRID: -
or ppm) 46246003.
Soil Partition Coefficient (Koc (mL/goc)) 523.0 MRID: Represents the lowest non-sand Koc value among four
46246450. values ranging from 523.0 to 625.3 mL/ goc for
prothioconazole-desthio.
CAM (Chemical Application Method) 2 Proposed Linear foliar based on crop canopy: proposed label
label. allows aerial spray and ground spray.

37




Table 3.10. PRZM (v3.12 beta) and EXAMS (v2.98.04) input parameter values for
prothioconazole use on wheat, canola, beans, and peanuts (total toxic residues)l.

PARAMETER (units) = VALUE(S) SOURCE ' COMMENT
Depth of Incorporation (inches) 0 Proposed -
label.
Application efficiency (decimal) Ground spray: 0.99 Input Modeled one test case ground application for each
Aerial spray: 0.95 Guidance. scenario and only aerial application for assessment.
Spray drift fraction (decimal) Ground spray: 0.01 Input Modeled one test case ground application for each
Aerial spray: 0.05 Guidance. scenario and only aerial application for assessment.
Application date (day/month) Wheat: 18/June Proposed ) -
Canola: 17/June label and
Beans: 29/June PRZM
Peanuts: 9/July scenarios.
Hydrolysis Half-life @ pH 4, 7, 9 (days) 0 MRIDs: Two studies show that both prothioconazole and
462465035, prothioconazole-desthio are stable to hydrolysis.
46246506.
Aqueous Photolysis Half-life @ pH 7 101.9 MRID: Maximum, dark-controlled, value for prothioconazole
(days) . 46246507. total toxic residues, corrected to represent natural
sunlight at 40°N latitude.
 Water Half-Life, i.e., Aerobic Aquatic 3852 MRID: Represents the 90" percentile confidence bound on the
Metabolism Half-life (days) 46246515. mean of four total system half-life values (238.4; range:
67.3-346.6) calculated using prothioconazole total toxic
residues, except 1,2,4-triazole degradate. Non-
extractable residues are included as parent.
Benthic Half-life, ie., Anaerobic Aquatic 0 MRID: Represents one total system half-life value (stable)
Metabolism Half-life (days) 46246516. calculated using prothioconazole total toxic residues,
except !,2,4-triazole degradate. Non-extractable
residues are included as parent.
Soil Half-life, i,e., Aerobic Soil Metabolism 1052.2 MRIDs: Represents the 90" percentile confidence bound on the
Half-life (days) 46246511, mean of six values (850.8; range: 462.1-1386.3) for the
46246512, aerobic soil metabolism of prothioconazole total toxic
residues, except 1,2,4-trazole degradate. Non-
extractable residues are included as parent.

| . . . . .
Parameters are selected as per Guidance for Selecting Input Parameters in Modeling the Environmental Fate and
Transport of Pesticides; Version I, February 28, 2002.

The EECs calculated from PRZM-EXAMS modeling are presented in Table 3.11. The greater
number of application for beans and peanuts resulted in proportionately higher estimated
environmental concentrations than those calculated for wheat and canola. All concentrations are
likely to be conservative, given conservative assumptions regarding the inclusion of unextracted
material, low K, aerial application, and shortest reapplication intervals. Not including
unextracted material decreases EECs by 57-78%. Using the higher K. value of
prothioconazole-S-methyl decreases EECs by 0.3-29%. EECs resulting from ground application
are 8-27% lower than those resulting from aerial application (see Appendix C for less
conservative values).

Table 3.11. Maximum Tier II Estimatedb Environmental Concentrations (EECs) for
surface water based on aerial application of prothioconazole (total toxic residues).
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USE SCENARIO (rate modeled) MAXIMUM ESTIMATED ENVIRONMENTAL CONCENTRATION
: (EEC) (ppb)

ND Wheat (0.178 1bs a.i./A x 2) Peak (1-in-10-year) 21
96-hour (1-in-10-year) 20
21-day (1-in-10-year) 20
60-day (1-in-10-year) 20
90-day (1-in-10-year) 20
Annual Average (1-in-10-year) 18
30-year Overall Average 14

ND Canola (0.178 1bs a.i./A x 2) Peak (1-mn-10-year) 13
96-hour (1-in-10-year) 13
21-day (1-in-10-year) 12
60-day (1-in-10-year) 12
90-day (1-in-10-year) 12
Annual Average (1-in-10-year) 11
30-year Overall Average 8

MI Beans (0.178 1bs a.i./A x 3) Peak (1-in-10-year) 33
96-hour (1-in-10-year) 33
21-day (1-in-10-year) 33
60-day (1-in-10-year) 32
90-day (1-in-10-year) 32
Annual Average (1-in-10-year) 30
30-year Overall Average 23

NC Peanut (0.178 1bs a.i./A x 4) Peak (1-in-10-year) 34
96-hour (1-in-10-year) 34
21-day (1-in-10-year) 33
60-day (1-in-10-year) 32
90-day (1-in-10-year) 32
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Annual Average (1-in-10-year) 29

30-year Overall Average 24

3.34.1 Measures of Aquatic Exposure for Rice Use

Unlike the other crops for which prothioconazole use is proposed, rice is unique in that it is
typically grown in several inches of water. Estimated exposure concentrations are based on
applications of pesticides directly to the paddy water where rice is grown. The Environmental
Fate and Effects Division’s (EFED) Screening Rice Model (EPA, 2002) incorporates application
rate and the Ky to obtain EECs; note that this model does not currently incorporate degradation
into the EEC estimation. The Ky is related to the K¢ and is specific to the soil type present
where the crop is grown. For rice, we assumed a soil carbon content of 2%, which is thought to
be common to rice growing areas in Louisiana, for example. The proposed prothioconazole
label specifies that Proline 480 SC should be applied to rice paddies when the rice crop is in the
panicle differentiation to late boot stage. At this stage in the rice crop, there is likely to be
roughly 70-90% coverage of the rice paddy water because the vegetative component of the rice
crop is nearly full grown (Breithaupt, personal communication, 2006). A range of possible
EECs for rice are provided in Table 3.12 to account for potential differences in rice crop
coverage of the paddy water. A sample calculation is provided in Appendix G.

Table 3.12. Maxunum Aquatic Estimated Environmental Concentratmns (EECs) for the
Proposed Use of Prothioconazole on Rice ’

Seasonal Application’ | . Percent Coverage EEC (ppb) - Notes on Coverage
Rate O
(Ibs a.i./A) .
Assumes no interception of prothioconazole

0.286 0% 132

Assumes 70% interception of prothioconazole
0.286 70% 39.6 from mature rice plant

Assumes 90% interception of prothioconazole
0.286 90% 13.2 from mature rice plant

3.3.5 Measures of Terrestrial Exposure

Prothioconazole is proposed for use on food crops and will be applied by ground spray for most
crops and in-furrow for peanuts. Measures of exposure for terrestrial organisms can be obtained
from a variety of sources including monitoring data, field studies, GIS analysis, and exposure
modeling. For this assessment, exposure modeling was used to generate EECs for both
terrestrial animals and plants. Some refined methods may incorporate GIS analysis to evaluate
species-specific exposures but these were not conducted for this analysis. Furthermore, other
data sources such as monitoring data and field studies were not used to estimate prothioconazole
exposure because these data were unavailable.
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The screening-level assessment focuses on dietary exposure for terrestrial birds, mammals,
reptiles, and amphibians that may come in contact with prothioconazole use areas. Although
other routes of exposure may be important, for the most part dietary routes of exposure are
considered to contribute most to total exposure and hence are the focus here. Moreover, suitable
data are frequently unavailable to adequately assess other exposure routs such as dermal,
inhalation, or incidental soil ingestion and, in addition, adequate tools for assessing these routes
are not currently available.

3.3.5.1 Terrestrial Animal Species

Exposure of free-ranging terrestrial animals is a function of the timing and extent of pesticide
application with respect to the location and behavior of those species. EFED’s terrestrial
exposure model generates exposure estimates assuming that the animal is present on the use site
at the time that pesticide levels are highest. The maximum pesticide residue concentration on
food items is calculated from both initial applications and any additional applications, taking into
account pesticide degradation between applications. Although this approach is conservative, it is
reasonable, particularly when considering acute risks. For acute risks, the assumption is that the
duration of exposure is a single day and, again, occurs when residue levels are highest. In
evaluating chronic risks, longer term exposure estimates are also based on the assumption that
the animal is present on the use site when residue levels are highest, and furthermore that it
repeatedly forages on the use site although the frequency and duration of foraging events on the
use site is not explicitly considered or specified.

The current screening-level approach does not directly relate timing of exposure to critical or
sensitive population, community, or ecosystem processes. Given that the application timing and
location is crop-dependent, it is difficult to address the temporal and spatial co-occurrence of
prothioconazole use and sensitive ecological processes. However, it is worth noting that
pesticides are frequently used from spring through fall, which are the seasons of active
migrating, feeding, and reproduction for many wildlife species. The increased energy demands
associated with these activities (as opposed to hibernation, for example) can increase the
potential for exposure to pesticide-contaminated food items since agricultural areas can represent
a concentrated source of relatively easily obtained, high-energy food items. In this assessment,
the spatial extent of exposure for terrestrial animal species is limited to the use area only. The
majority of applied prothioconazole will likely be limited to the use area although some exposure
may occur outside the use site via spray drift.

Currently, the Agency does not require toxicity studies on reptiles and amphibians in support of
pesticide registrations. To accommodate this data gap, birds are used as surrogates for
terrestrial-phase amphibians and reptiles. It is assumed that, given the usually lower metabolic
demands of reptiles and amphibians compared to birds, exposure to birds would be greater due to
higher relative food consumption. While this assumption is likely true, there are no supported
relationships regarding the relative toxicity of a compound to birds and herpetofauna. The lack
of toxicity data on reptiles and amphibians represents and important source of uncertainty in this
assessment. :
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3.3.5.1.1 Terrestrial Animal Exposure Modeling

Estimated exposure concentrations for terrestrial receptors were determined using the standard
screening-level exposure model, TREX (v1[1].2.3)(US EPA, 2004). Maximum exposure levels
were calculated for spray applications of prothioconazole using maximum proposed application
rates, maximum number of applications, and minimum reapplication intervals for all uses (Table
3.12). These exposure estimates are based on a database of pesticide residues on wildlife food
sources associated with specified application rates (Kenaga, 1972; Fletcher et al., 1994).
Essentially, for a single application, there is a linear relationship between the amount of pesticide
applied and the amount of pesticide residue present on a given food item. For 1.0 1b a.i. of
pesticide per acre, the upper-bound, food item concentration in mg a.i./kg of diet (parts per
million [ppm)]) is: 240 for short grass, 110 for tall grass, 135 for broadleaf plants and small
insects, and 15 for fruits pods, and large insects. Food item residue levels are then linearly
adjusted based on application rate. The upper-bound estimates are used to estimate risks since
these values represent the high-end exposure that may be encountered for terrestrial species that
consume food items that have received label-specified pesticide application. Although these
represent higher-end estimates, they do not represent the highest possible exposure estimates.

TREX is a simulation model that, in addition to incorporating the relationship between
application rate and food item residue concentrations, accounts for pesticide degradation in the
estimation of EECs. TREX calculates pesticide residues on each type of food item on a daily
interval for one year. A first-order decay function is used to calculate the residue concentration
at each day based on the concentrations present from both initial and all subsequent applications.
The decay rate is dependent on the foliar dissipation half-life. The food item concentration on
any given day is the sum of all concentrations up to that day, taking into account the first-order
degradation. The initial application occurs on day 0 (t=0) and the model runs for 365 days. Over
the 365-day run, the highest residue concentration is the measure of exposure (EEC) used to
calculate RQs.

The foliar dissipation half-life can be important in estimating exposure because it essentially
determines how long the pesticide remains on food items after application. In many cases, an
empirically determined foliar dissipation half-life value is not available, in which case the default
value of 35 days is used (Willis and McDowell, 1987). For prothioconazole, there were three
magnitude-of-residue studies that were used to generate and empirically determine a foliar
dissipation half-life. The three studies (MRIDs 462461-33, 462461-34, 462461-35) provided 14
estimates of foliar dissipation half life for both the parent and prothioconazole-desthio for three
plants; wheat forage, turf forage, and peanut forage. Since a total-toxics residue approach is
being used in this assessment to estimate aquatic EECs, the foliar dissipation half-life from the
combined parent and prothioconazole-desthio was used. The 90" percentile foliar dissipation
half-life is estimated to be 6.44 days calculated from the 14 estimates of foliar dissipation half-
life assuming a normal distribution (Appendix G). The 90™ percentile value was used to be
consistent with the approach used for fate input data. '

Table 3.12 lists EECs for birds, reptiles, terrestrial amphibians, and mammals obtained from
TREX simulation for all proposed uses of prothioconazole at the maximum label rates.
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Table 3.12. Terrestrial Food-Item Residue Estimates for Prothloconazole Proposed
: Uses Assuming a Foliar Dlssupatlon Half-hfe of 6.4 Davs '
.. Single Application = ke Z
’ . “Rate SIS o - Maximum E o
- Crof ; (80 e Cobes Foodltem - .0 .
Em Ibs. ai/A LSOTRRER L b mgky
(# applications/interval (days)) : . . ;
Short grass 62.33
Barley and Wheat (for 0.178 Tall grass 28.80
fusarium head blight) 2 Broadleaf plants/ small insects 35.34
Fruits, pods, seeds, lg. insects 3.93
Short grass 47.30
Barley (leat and stem 0.134 Tall grass 21.68
diseases) 2/7) Broadleaf plants/ small insects 26.61
Fruits, pods, seeds, lg. insects 2.96
Short grass 67.66
Canola & Oilseed crop 0.178 Tall grass 31.01
subgroup (2/5) Broadleaf plants/ small insects 38.06
Fruits, pods, seeds, ig. insects 4.23
Short grass 62.24
. . 0.178 Tall grass 28.53
Ch
ickpea & Lentils (3/10) Broadleaf plants/ small insects 35.01
Fruits, pods, seeds, lg. insects 3.89
Short grass 82.22
Dried shell peas and 0.178 Tall grass 37.69
beans (3/5) Broadleaf plants/ small insects 46.25
Fruits, pods, seeds, lg. insects 5.14
Short grass 54.75
. 0.178 Tall grass 25.09
p t (fol
canut (foliar) (4/14) Broadleaf plants/ small insects 30.80
Fruits, pods, seeds, lg. insects 342
Short grass 54.36
Rice* 0.143 Tall grass 24.91
(2/5) Broadleaf plants/ small insects 30.58
Fruits, pods, seeds, ig. insects 3.40
Short grass 55.07
Wheat (leat and stem 0.156 Tall grass 25.24
disease) @7 Broadleaf plants/ small insects 30.97
Fruits, pods, seeds, lg. insects 3.44

* Label does not provide specific interval but states that Proline 480 SC may be applied from panicle differentiation to late boot and again as late
as 70% panicle emergence; a 5-day interval was assumed.

3.3.5.2 Terrestrial Plant Species

Exposure of naturally-occurring terrestrial and semi-aquatic (wetland) plant species is estimated
using OPP’s TerrPlant (v1.0) model and is assumed to encompass areas outside the immediate
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use site. For non-wetland and wetland areas, exposure calculations are based on the amount of
pesticide present in soil as a function of runoff and drift. Loading to dry, non-target, adjacent
areas is assumed to occur from one acre of treatment to one acre of the non-target area. In
wetland areas, pesticide loading occurs from a larger area; 10 acres of treated area to one acre of
non-treated area. Spray drift is also a source of pesticide loading to non-target areas. The
default spray drift assumptions are 1% for ground applications and 5% for aerial, airblast, forced
air, and chemigation applications. Drift is not considered for formulations of pesticides that are
not spray-applied (e.g., granules); however, runoft is still considered and expressed on a percent
of applied mass basis.

3.3.5.2.1 Terrestrial and Semi-Aquatic Plant Exposure Modeling

Prothioconazole exposure to terrestrial and semi-aquatic plants was estimated using OPP’s
TerrPlant (v1.0) model. The model generates EECs for plants residing near a use area that may
be exposed via runoff and/or spray drift, as explained above. The EECs are generated from one
application at the maximum rate for a particular use and compound-specific solubility
information. Only a single application is considered because it is assumed that for plants, toxic
effects are likely to manifest shortly after the initial exposure and that subsequent exposures do
not contribute to the response. Hence, the model estimates EECs based on application rate,
solubility factor and default assumptions of drift. The EECs for terrestrial and semi-aquatic
plants for a single application of prothioconazole at the maximum label rate for proposed uses
are presented in Table 3.13.

v .éérley, Canola,

Chickpea, Dried shell

peas & beans, Lentils, 0.178 0.0107 0.0178 0.0908 0.0979 0.0018 | 0.0089
Oilseed crops, Peanut,

Wheat

Bf’”eyaeaf&“em) 0.134 0.0080 0.0134 0.0683 0.0737 0.0013 | 0.0067
Rice 0.143 0.0086 0.0143 0.0729 0.0787 0.0014 | 0.0072
Wheat (leaf & stem) 0.156 0.0094 0.0156 0.0796 0.0858 0.0016 | 0.0078

3.3.5.3 Residue Studies

Environmental residue studies can also provide useful information regarding the potential
exposure of terrestrial wildlife and plant species in and around use areas. These data can be used
to corroborate modeling results or to provide additional insights into chemical fate with respect
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to exposure. For prothioconazole, no studies are available; all estimates of exposure are based
on model outputs.

3.4 Ecological Effects Characterization

The ecological effects characterization for prothioconazole is based on registrant-submitted
toxicity studies that provide data on the parent, prothioconazole, and major metabolites. Given
the complexities associated with the fate, transport, and toxicity of prothioconazole in the
‘environment, a total toxics residue approach is used to evaluate the potential risks of both parent
and metabolites. Hence, the lowest available toxicity value for a taxa and duration (e.g., acute
freshwater fish) will be used to calculate RQs. Generally, prothioconazole-desthio was the most
toxic chemical tested and toxicity resulting from exposure to this degradate/metabolite were
predominantly used for RQ calculations. A brief summary of available toxicity data used to
calculate RQs is provided below; a more detailed discussion of all available studies can be found
in Appendix F.

Prothioconazole and metabolites (-desthio, and -S-methyl) are, for the most part, practically non-
toxic to birds and honeybees under acute exposure conditions. The only exception is an acute
dietary study in bobwhite quail involving exposure to prothioconazole-desthio where the
compound is classified as slightly toxic to this test species. There were no significant effects of
the parent or metabolites in several avian reproduction studies. For aquatic freshwater animals,
prothioconazole and metabolites are moderately toxic. For estuarine/marine fish and
invertebrates, the toxicity ranges from slightly to very highly toxic under acute exposure
conditions. However, the very highly toxic designation is for estuarine/marine invertebrates and
may be suspect as explained below. Although there were few toxicological effects of
prothioconazole and metabolites on terrestrial plant species, aquatic plants appear particularly
sensitive to both the parent, and especially prothioconazole-desthio. Importantly, results from
submitted toxicity studies are not likely to capture the toxicity of prothioconazole and
metabolites to all species of birds, mammals, plants, or aquatic organisms. Only a few surrogate
species are used to represent all fish, birds, mammals, invertebrates, and plants. Furthermore,
there are no currently required toxicity tests for amphibians or reptiles; birds are used as
surrogates for reptiles and terrestrial-phase amphibians and freshwater fish are used as surrogates
for aquatic-phase amphibians. In general, the representation of numerous species by a few
commonly used laboratory species, which are often chosen for amenability to laboratory study, is
a source of uncertainty.

In addition to the data submitted in support of registration and the information compiled through
the Agency pesticide review process, the ECOTOX (ECOTOXicity) database was used to
identify additional toxicity data from the open literature. The ECOTOX database is a user-
friendly, publicly-available, quality-assured, comprehensive tool for locating toxicity data from
the open literature and is maintained by EPA Mid-Atlantic Ecology Division. More information
on ECOTOX can be found at: http://www.epa.gov/ecotox. Research papers are thoroughly
screened using standard procedures before being accepted into ECOTOX thereby ensuring
consistent, high quality information. For prothioconazole, two studies were identified by
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ECOTOX, however, these studies were not used in the risk assessment since the endpoints were
not relevant.

3.4.1 Aquatic Effects Characterization

3.4.1.1 Aquatic Animals

Toxicity values for aquatic animals are summarized in Table 3.14.

3.4.1.1.1 Freshwater Fish

Eight acute freshwater fish studies were submitted for review. The studies involved the parent,
technical grade prothioconazole, the formulated end product (Proline 480 SC), and the major
degradate, prothioconazole-desthio. In six of the eight studies, the data indicated that the
compound tested is moderately toxic to freshwater fish. The most sensitive species is rainbow
trout (Oncorhynchus mykiss) with median lethal concentrations (L.Csps) ranging from 1.69 mg
a.1./L for the formulated product to 5.94 mg/L for prothioconazole-desthio.

Two freshwater fish early life-stage tests and one freshwater fish full life-cycle test were
submitted for review. The two early life-stage tests are classified as invalid due to excessive
control mortality. The remaining full life-cycle test is classified as supplemental but suitable for
use in the risk assessment. In the life-cycle test, fathead minnows (Pimephales promelas)
were exposed to prothioconazole-desthio; the test showed deleterious effects of the compound
on larval/juvenile survival, spawning frequency, and growth. The no-observed-adverse-effect
concentration (NOAEC) is 0.148 mg/L and the associated lowest-observed-adverse-effect
-concentration (LOAEC) is 0.296 mg/L.

3.4.1.1.2 Freshwater Invertebrates

Five invertebrate acute toxicity studies were submitted for review. Of these, four fulfilled
guideline requirement and involved exposure of water fleas (Daphnia magna) to
prothioconazole, the formulated product (Proline 480 SC), and the degradates prothioconazole-
desthio, and prothioconazole-S-methyl. Daphnids are most sensitive to the parent,
prothioconazole, with an median effect concentration (ECsp) of 1.20 mg a.i./L, which classifies
prothioconazole as moderately toxic to freshwater invertebrates on an acute exposure basis.

Two freshwater invertebrate life-cycle toxicity studies were submitted for review. In one study,
Daphnia magna were exposed to prothioconazole parent and in the other to prothioconazole-
desthio. Daphnids were slightly more sensitive to prothioconazole-desthio with a NOAEC of
0.103 mg/L and an associated LOAEC of 0.206 mg/L. These effect levels are associated with
reduced offspring production (offspring per parent and offspring per parent per reproductive
day).

3.4.1.1.3 Estuarine/Marine Fish
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One study on the acute toxicity of prothioconazole to an estuarine/marine fish was submitted for
review. Sheepshead minnows (Cyprinidon variegates) were exposed to prothioconazole parent
for 96-hours. The 96-h LCsy was greater than 10.3 mg a.i./L, which was the highest
concentration tested. Based on these results, prothioconazole is classified as slightly toxic to
estuarine/marine fish on an acute exposure basis. '

3.4.1.1.4 Estuarine/Marine Invertebrates

Three studies were reviewed on the acute toxicity of prothioconazole (and one metabolite) to
estuarine and marine invertebrates and all were classified acceptable. A study of the toxicity of
the parent, prothioconazole, on Eastern oysters (Crassostrea virginica) and mysid shrimp
(Americamysis bahia) indicated that this compound is moderately toxic to these species on an
acute exposure basis with ECs and LCs values of 3000 and 2400 pg a.i./L, respectively.
However, a study in which mysid shrimp were exposed to prothioconazole-desthio resulted in an
LCso of 60 pg a.i./L, which classifies prothioconazole as very highly toxic to this species under
acute exposure conditions.

A life-cycle test involving mysid shrimp exposed to prothioconazole-desthio resulted in a
NOAEC of 64 pg a.i./L based on reductions in the number of offspring produced. This chronic
NOAEC is actually slightly higher than the concentration that killed 50% of mysid shrimp
following a 96-hr acute exposure LCs estimate suggesting that lethal (LCso) and sub-lethal
(NOAEC) effects occur at more of less the same concentration for the same chemical. Follow-
up acute studies produced LCsq’s in excess of 1000 ppb (Appendix 9 in the mysid life cycle test
report MRID 462460-30), however, no explanation was provided for the differences in LCsy’s
seen in the original acute test and the follow-up tests. Overall, these results suggest that there is
considerable variation in the response of mysids to prothioconazole-desthio. Moreover, it is
possible that the life cycle test, for whatever reason, did not adequately capture the potential
sensitivity of mysids. To address this uncertainty, an acute-to-chronic ratio was used to estimate
the chronic toxicity endpoint from the lowest available msyid LCsy. The acute-to-chronic ratio
from freshwater daphnids is 11.7 (NOAEC/LCsp: 1200ppb/103ppb). Using this factor and
adjusting the mysid LCsq of 60 ppb yields an estimated NOAEC of 5.2 ppb.

Table 3.14. Summary of Acute and Chronic Toxxcxty Data for Aquatic: Animals
L . Exposed to Proﬂnoconazole and Prothloconazole-Metabohtes b

| Species/ - . o f o o Acute TOXlCl a2 | Chronic Toxicity -

Chemlcal i 2 096he. o | e Toxi_city <oub NQAECE ~
‘ N LCW/ECs | 4(3-11:&3'%0 | Classification | LOAEC | ,I”:(’;\gggf :
e Ll {pgai/l) Hg al. A4 (MRID) (pﬂa HINRNE )

Rainbow trout Moderately

Oncorhynchus mykiss 1690 -- Toxic --

JAU 6476 480 SC (form.) (462460-19)

Fathead Minnow Survival,

Pimephales promelas -- 148 Spag‘:',:wf:}?q.,

SXX 0665 (-desthio) (462460-33)

Waterflea Moderately

Daphnia magna 1200 Toxic -~

JAU 6476 (parent) (462460-09)

Water flea -- 103 Reproductive
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Daphnia magna output

SXX 0665 (-desthio) (462460-29)

Sheepshead minnow

Cyprinidon variegates >10300 --

JAU 6476 (parent)

Eastern Oyster

Crassostrea virginica 3000

JAU 6476 (parent)

Mysid shrimp Very Highly

Americamysis bahia 60 Toxic -

SXX 0665 (-desthio) (462460-17)

Mysid shrimp Reproductive

Americamysis bahia 64 output

SXX 0665 (-desthio) (462460-30)

Mysid shrimp 5 Derived using

Americamysis bahia 32 acute-fo-,
chronic ratio

3.4.1.2 Aquatic Plants

Toxicity values for aquatic plants are summarized in Table 3.15.

3.4.1.2.1 Freshwater Plants

Three studies were submitted on the acute toxicity of prothioconazole and related compounds on
the aquatic vascular plant, Lemna gibba. This plant species is most sensitive aquatic vascular
plant tested using prothioconazole-desthio with an ECsj of 35 pg/L, based on decreased frond
number in exposed plants. The corresponding NOAEC and ECys are 5.8 and 3.9 pg/L,
respectively.

There were five studies submitted on the acute toxicity of prothioconazole and related
compounds to aquatic non-vascular plants. Similar to the results for aquatic vascular plants,
green algae (Scenedesmus subspicatus) are most sensitive to prothioconazole-desthio with an
ECsp 0f 0.07 :g/L. The corresponding NOAEC and ECys were less than 0.01 ug/L and 0.01
ng/L, respectively. Endpoints are based on decreased cell density.

3.4.1.2.2 Estuarine/Marine Plants

Two 96-hr studies were submitted on the acute toxicity of prothioconazole and prothioconazole-
desthio on nonvascular estuarine/marine diatoms (Skeletonema costatum). The lowest toxicity
endpoint is from the study involving exposure to prothioconazole-desthio. The 96-hr ECsg 1s 21
ng/L. The associated NOAEC and ECys are 7.3 and 7.7 pg/L, respectively.

[etabolites

[Species/ | Acute Toxicity
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Chemical | o6triCy | 7dwyECy | NOAFT | Endpoins
: P : +/E b e /Ly : . . =z :
2 o (ngaifL) .(ug‘a.l)./L): | wgai/) e (MRID) ‘

Duckweed

Lemna gibba 35 5839 k461 00y,

SXX 0665 (-desthio)

Green algae i

Scenedesmus subspicatus 0.07 <0.01/0.01 (Ciélgzelnj)]g

SXX 0665 (-desthio) _

Diatom i

Skeletonema costatum 21 7.3/1.7 (42?;2? _sls 0)

JAU 6476 (parent)

3.4.2 Terrestrial Effects Characterization

3.4.2.1 Terrestrial Animals

Toxicity values for terrestrial animals are summarized in Table 3.16.
3.4.2.1.1 Birds

Two acute oral and three acute dietary studies were conducted to determine the acute toxicity of
prothioconazole and its metabolites to avian species. Results from the acute oral studies
indicated that prothioconazole and prothioconazole-desthio are practically non-toxic to bobwhite
quail (Colinus virginianus) under acute oral exposure conditions. In both studies, the median
lethal dose (LDsp) exceeded the highest dose level tested, i.e., > 2000 mg/kg body weight. The
subacute dietary studies indicated that prothioconazole-desthio is slightly toxic to bobwhite quail
while the parent is practically non-toxic to both bobwhite quail and mallard ducks (Anas
platyrhychos). Mortality of bobwhite quail occurred mostly at the highest exposure level of
5,215 mg/kg diet where there was 70% mortality. The LCsy is 4,252 mg/kg diet. Sub-lethal
effects observed in both the acute oral and acute dietary studies were related to decreased food
consumption and/or body weight in exposed birds.

Four avian reproduction studies were submitted for review; bobwhite quail and mallard duck
studies were conducted for both prothioconazole and prothioconazole-desthio. In the study in
which mallard ducks were exposed to prothioconazole-desthio, there were stability problems
with the chemical, which lead to a supplemental classification of this study. In all four studies,
there were no significant effects of either chemical on any adult or reproductive parameters. The
toxicity estimate is therefore based on the highest measured concentration; the true effect level
cannot be determined from these data. The NOAEC (449mg/kg diet) is based on mallard ducks
exposed to prothioconazole-desthio.

3.4.2.1.2 Mammals

* In an acute oral study on rats, SPF-bred Wistar rats (Rattus norvegicus) of the strain Bor: WISW
(SPF-Cpb), 5/sex/group were given a single oral dose of prothioconazole-desthio of 100, 500
(males only), 1000 (females only), 2000, 2500 (males only), 3150 and 4000 mg/kg bw (MRID
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462462-31). The lowest LDsy is for female rats (LD5y=2,506 mg/kg bw).

A chronic, 2-generation reproduction study (MRID 462463-33) was conducted using 30
Sprague-Dawley rats/sex/dose. Dietary exposure levels of prothioconazole-desthio were 0, 40,
160, and 640 mg/kg diet, which corresponded to approximately 0, 2.5, 9.5, and 40 mg/kg
bw/day, respectively. The LOAEL for reproductive effects is 640 ppm and resulted in decreased
pup viability and decreased pup body weight. Specifically, day 4 pup viability showed the
greatest effect (33% decrease compared to control); this estimate compares the number of pups
alive on post-partum day 4 compared to the number of pups born. The corresponding NOAEL is
160 mg/kg diet which is equivalent to a dose of 9.5 mg/kg bw/day in female rats. The study is
classified as ACCEPTABLE and satisfies guideline requirements.

3.4.2.1.3 Insects

Two acute oral studies were submitted to evaluate the toxicity of prothioconazole and the
formulated end product (Proline 480 SC) on insects. Results indicated that for both studies, the
compounds were practically non-toxic to honeybees, Apis mellifera, under acute oral exposure
conditions. The lowest LDsy is greater than the highest dose tested, i.e., LDsp>71 :g/bee. Results
are similar for acute contact studies of honeybees in which the LCs is greater than 200 :g/bee.

Several non-guideline toxicity tests on soil-dwelling terrestrial invertebrates were submitted.
These studies were not formally reviewed and were taken at face value to provide a sense of the
potential effects of prothioconazole on soil-dwelling terrestrial invertebrates; EFED does not
calculate RQs to assess risks to terrestrial invertebrates at this time. The studies on terrestrial
invertebrates included exposures of both earthworms (Eisenia fetida) and springtails (Folsomia
candida) to prothioconazole and the major metabolites, prothioconazole-desthio and
prothioconazole-s-methyl. From an acute toxicity basis, prothioconazole and degradates did not
appear to be toxic to terrestrial invertebrates since all LCsos were greater than the highest tested
concentration. Under long-term exposures, prothioconazole-desthio appeared to be the most
toxic of the chemicals and produced soil NOAECs of 1.0 and 62.5 mg/kg soil for earthworms
and springtails, respectively. In the earthworm study, the number of offspring produced by 56
days was lowered by 26% compared to controls in the 3.2 mg/kg soil treatment, which was the
LOAEC. In springtails, the 28 day day LOAEC was 125 mg/kg soild and was associated with a
24% reduction in the number of juveniles compared to the controls.

Table 3 16 :Summary of Acute and Chronic Toxicity Data for Terrestrial Ammals

: VEX osed to Prothloconazole and Protluoconazole—Metabohtes o -
Specnes/ . Acutc Toxxcfcy ~  Chronic Toxxclty .
Chemical 48—-hr gt n ol SaayLC:

Bobwhite quail Practically
Colinus virginianus Non-toxic
JAU 6476 (462460-19)
Bobwhite quail i i
Colinus virginianus 4252 Su%gggg;;m
SXX 0665 (-desthio) ' ( 9
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Mallard Duck
Anas platyrhynchos
SXX 0665 (-desthio}

449/ >449

No Effects
(462460-45)

Laboratory Rat
Rattus norvegicus
(Sprague-Dawley)
SXX 0665 (-desthio)

2506

Practically
Non-toxic
(462462-31)

Laboratory Rat
Rattus norvegicus
(Sprague-Dawley)
SXX 0665 (-desthio)

160/640
(9.5 mg/kg bw/d

Offspring
(462463-33)

Honeybee

Apis mellifera >71

JAU 6476

Earthworm Number
Eisenia fetida 1.0 offspring

SXX 0665 (~desthio)

(462461-28)

3.4.2.1.4 Terrestrial Plants

Tier I plant studies were conducted with 10 species of plants; 5 monocots and 5 dicots were
exposed to 0.272 Ibs a.i./A, which is greater than any proposed single application rate of 0.178
Ibs a.i/A. For most species, effects did not exceed a 25% inhibition compared to controls.
However, for cucumber plants, there was a greater than 25% effect on shoot length and dry
weight in the seedling emergence study. Although effects in cucumbers did not exceed 25% in
the vegetative vigor study, the percent inhibition for this species was generally among the
highest. The results from the Tier I study indicated that a Tier II study is required for cucumber.

The Tier II study on cucumber plants involved exposure at several concentrations to
prothioconazole, not just the highest level used in the Tier I study. Interestingly, there were no
effects that exceeded a 25% inhibition compared to control for the Tier II study. However, there
were significant effects on both shoot height and dry weight with the lowest NOAEC associated
with shoot height. The NOAEC and ECys for shoot height are equivalent to application rates of
0.03 and 0.08 1bs ai/A, respectively; the NOAEC is used to calculate RQs. Toxicity values for
terrestrial plants are summarized in Table 3.17.

Tier I Results (0.272 Ibs a.

/A)

Monocots Buckwheat - 5.2 20.9 - -
Com 5.0 1.1 4.7 0.2 6.3
Onion 2.1 -- -- -- -
Ryegrass 8.0 4.5 -- -- --
Wheat 2.0 5.1 -- 1.9 7.1

Dicots Cucumber -- 25.6 31.1 22.0 10.3
Soybean -- 9.2 11.1 1.2 6.6
Sunflower 7.0 1.8 8.1 -~ 5.3
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Tomato -- 12.7 16.1 -- 11.2
Tumip - 8.1 7.1 8.1 4.8

Dicot | Cucumber _ 003 | 0.08 0272 | 0.03

4 Risk Characterization

Risk characterization is the integration of exposure and effects to estimate the ecological risk
from the use of prothioconazole and the potential for effects on aquatic life, wildlife, and plants,
based on a number of pesticide use scenarios. The goal of risk characterization is to provide an
estimate and description of potential adverse effects and specifically to articulate risk assessment
assumptions, limitation, and uncertainties; synthesize an overall risk conclusion; and provide risk
managers with sufficient information to support regulatory decisions.

4.1 Risk Estimation — Integration of Exposure and Effects Data

Toxicity data and exposure estimates are used to evaluate the potential for adverse ecological
effects on non-target species. For this screening-level assessment of prothioconazole, the
deterministic risk quotient method is used to provide a metric of potential risks. The RQ is a
comparison of exposure estimates to toxicity endpoints; estimated exposure concentrations are
divided by acute and chronic toxicity values. The resulting RQs are compared to the Agency’s
LOCs, which are the Agency’s interpretive policy such that when LOCs are exceeded, the need
for regulatory action should be considered. These criteria are used to indicate when the use of a
pesticide, as directed on the label, has the potential to cause adverse effects on non-target
organisms. ‘

4.1.1 Non-target Aquatic Organisms

Surface water concentrations resulting from prothioconazole application to agricultural crops are
estimated with Tier II models PRZM/EXAMS. Four scenarios are evaluated and consist of
aerial or ground spray applications of prothioconazole to wheat (ND), canola (ND), bean (MI),
and peanut (NC).

One-in-10 year peak EECs were compared to acute toxicity endpoints to derive acute RQs and 1-
in-10 year 21-day average EECs are compared to chronic toxicity endpoints to derive chronic
RQs. Acute and chronic RQs for fresh- and saltwater organisms are summarized in Tables 4.1
and 4.2, respectively.

For aquatic vascular and non-vascular plants, 1-in-10 year peak EECs are compared to acute
ECso values to derive acute non-listed species RQs. In addition, peak EECs are also compared to
NOAEC or ECys values for aquatic plants to derive listed species RQs. All RQs for aquatic
plants are presented in Tables 4.3 and 4.4.

4.1.1.1 Freshwater Fish and Invertebrates
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Table 4.1 lists the RQs for freshwater fish, aquatic-phase amphibians, and freshwater
invertebrates potentially exposed to prothioconazole for the modeled uses on wheat, bean,
canola, and peanut. For all four scenarios, the RQs did not exceed non-listed or listed species
acute or chronic risk LOCs. The highest EECs are associated with the peanut scenario. Table
4.2 lists the RQs for freshwater fish, aquatic-phase amphibians, and freshwater invertebrates
potentially exposed to prothioconazole associated with the proposed use on rice. Risk quotients
exceed the acute risk LOC (RQ>0.05) for the proposed use on rice when there was no simulated
interception of the applied chemical. Also, the chronic RQ exceeds the chronic risk LOC
(RQ>1.0) for freshwater invertebrates if no interception of the applied chemical occurs.

’\(ﬁaﬁﬁz‘int’éi'val(d)) '

Wheat (()21/;;3 205 [ 202 | 19.8 0.01 0.13 0.02 0.20
Canola (221/25 12.8 {125 | 12,0 <0.01 0.08 0.01 0.12
Bean (231/;)8 332 1327 {322 0.02 0.22 0.03 0.32
Peanut &'/11748) 344 (333 |[322 0.02 0.22 0.03 0.32

Rice (()02‘;3 132 0.08 0.89 0.11 1.28

Rice (07'(2)08/06) 39.6 0.02 0.27 0.03 0.38
. 0.286

Rice (90%) 13.2 <0.01 0.09 <0.01 0.13
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4.1.1.2 Estuarine/Marine Fish and Invertebrates

Table 4.3 lists the RQs for estuarine/marine fish and invertebrates potentially exposed to
prothioconazole for modeled uses on wheat, canola, bean, and peanuts. The RQs for
estuarine/marine fish do not exceed any acute risk LOCs with all RQs less than 0.01; chronic
toxicity data were not available for a representative fish species so RQs could not be calculated.
The RQs for estuarine/marine mollusks similarly did not exceed any acute risk LOCs with all
RQs<0.01. Based on mysid shrimp toxicity data, the listed species acute risk LOC of 0.05 is
exceeded for estuarine/marine invertebrates for all modeled scenarios while the acute non-listed
species LOC of 0.5 is exceeded for use on beans and peanuts (RQs = 0.55 & 0.57, respectively).

Chronic RQ values were only calculated for non-molluskan invertebrates since this was the only
taxa with chronic toxicity data. The listed and non-listed species chronic risk LOC (RQ>1.0) for
estuarine marine invertebrates is exceeded for all modeled uses with RQs ranging from 2.4 to
6.4.

4

Wheat 0.178 20.5 | 20.2 19.8 <0.01 0.34* 3.94 <0.01
2/7)
0.178

7 2
Canola 2/5) 12.8 | 125 12.0 <0.01 0.21* 2.40 <0.01
B 0.178
ean 332 1327 32.2 <0.01 0.55*%* 6.29 <0.01

(3/5) :

Peanut 0.178 344 § 333 32.2 <0.01 0.57** 6.40 <0.01
(4/14) ‘ : it M . . .

*Exceeds the listed species acute risk LOC (RQ>0.05)
**Exceeds the non-listed species acute risk LOC (RQ>0.50) and the listed species acute risk LOC
Bolded chronic RQs exceed the listed and non-listed species chronic risk LOC (RQ>1.0)

Table 4.4 lists the RQs for estuarine/marine fish and invertebrates exposed to prothioconazole
applied to rice according to the proposed label. Acute and chronic RQs exceed the acute and
chronic risk LOCs for non-molluskan invertebrates; RQs do not exceed acute risk LOCs for
estuarine/marine fish or mollusks.
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'( 1 (and Invertebrates ‘

2
Rice (()0_"/8§ 132 0.01 2.2% 26.4*%* 0.04
0
v 2
Rice (07608/6) 39.6 <0.01 0.66* 7.92%* 0.01
1]
: 2
Rice (09636) 13.2 <0.01 0.22* 2.64** <0.01
(]

**Exceeds the non-listed species acute risk LOC (RQ>0.50) and the listed species acute risk LOC (RQ>0.05)
**Exceeds the non-listed and listed species chronic risk LOC (RQ>1.0)

4.1.1.3 Aquatic Plants

Table 4.5 lists the RQs for aquatic vascular and non-vascular plants potentially exposed to
prothioconazole. For both vascular and non-vascular plants, the listed species acute risk LOC of
1.0 is exceeded for all modeled scenarios (RQs = 2.20-3127). In addition, only RQs for non-
vascular plants exceed the non-listed species acute risk LOC for all modeled scenarios (RQs =
173-465); no non-listed species acute risk LOCs are exceeded for vascular plants except for use
onrice. Table 4.7 lists the RQS for freshwater aquatic plants potentially exposed to
prothioconazole for use on rice. All acute and listed species acute risk LOCs are exceeded
except for the scenario in which there is a 90% interception rate in which the acute risk LOCs are
not exceeded for freshwater vascular and saltwater non-vascular plants.

Table 4.6 lists the RQs for estuarine/marine non-vascular plants potentially exposed to
prothioconazole. These RQs exceed the listed species acute risk LOC for all modeled uses
(1.75-4.71) and exceed the non-listed species acute risk LOC at the proposed application rates to
beans and peanuts (RQs = 1.58 & 1.64, respectively).

0.178
Wheat /7) 20.5 0.59 3.53 277 1864




0.178
2. 37 . :
Canola (2/%) 12.8 0.3 2.20 173 1164
0.178
2 0.95 . 3018
Bean (3/5) 33 5.72 449 0
0.178 \ . - y
Peanut (4114) 34.4 0.98 5.93 465 3127

Aquatic plant acute risk LOC (RQ > 1.0); applies to non-listed and listed species

Wheat (221/’;5’ 20.5 0.98 2.81
Canola (Z?_l/;;g 12.8 0.61 1.75
Bean (231/;? 332 1.58 4.55
Peanut &’/11748) 344 1.64 4.71

Aquatic plant acute risk LOC (RQ > 1.0); applies to non-listed and listed species

. 0.286

Rice (0%) 132 3.77 22.76 1783 12000 6.29 18.08
. 0.286
ce (70%) 39.6 1.13 6.83 535 3600 1.89 5.42
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Rice 0.286 13.2 0.38 2.28 178 1200 0.63 1.81
(90%)

Aquatic plant acute risk LOC (RQ > 1.0); applies to non-listed and listed species

4.1.2 Non-target Terrestrial Organisms

The EEC values for estimated exposure to terrestrial animals for spray applications of
prothioconazole were derived using the Kenaga nomogram, as modified by Fletcher (Fletcher et
al., 1994). Exposure estimates were generated for all proposed label uses with single application
rates ranging from 0.134 to 0.178 lbs a.i./A with 2-4 applications depending on the specific use.
The application rates and number of applications represent the maximum as specified by the
proposed label. The RQs are based on these maximum exposure estimates and the lowest
available toxicity endpoints for a given taxa and exposure duration (e.g. acute avian).
Specifically for this assessment, the lowest LDsy and NOAEC values were used for birds and
mammals. Note again that data from avian toxicity studies were used to represent reptiles and
terrestrial-phase amphibians.

Acute and chronic RQs for birds, reptiles, and terrestrial-phase amphibians are presented in
Tables 4.5 and 4.6, respectively, acute and chronic RQs for mammals are summarized in Tables
4.7, 4.8-4.9, respectively.

4.1.2.1 Birds

Table 4.5 lists the avian dose-based acute RQs for proposed uses of prothioconazole. No RQs
exceed non-listed or listed species acute risk LOCs with RQs ranging from <0.01 to 0.05.

Barley (fusarium . 1‘7’8 120 005 | 002 | 003 | <00l
head blight) o 100 0.02 0.01 0.01 <0.01
1000 0.01 <0.01 <0.01 <0.01

Barley 0.134 20 0.04 0.02 0.02 <0.01
gheat (leaf (~7 P 100 0.02 0.01 0.01 <0.01
stem) < 1000 0.01 <0.01 <0.01 <0.01
Czlmola & 0.178 20 0.05 0.02 0.03 <0.01
Oilseed crop /) 100 0.02 0.01 0.01 <0.01
- 1000 0.01 <0.01 <0.01 <0.01

Chickpea & 0.178 20 0.05 0.02 0.03 <0.01
Lentils (3‘/10) 100 0.02 0.01 0.01 <0.01
1000 0.01 <0.01 <0.01 <0.01

57



Peanut 0.178 20 0.04 0.02 0.02 <0.01
( oo 4 100 0.02 0.01 0.01 <0.01

1000 0.01 <0.01 <0.01 <0.01

Rice 0.143 20 0.04 0.02 0.02 - <0.01
(;/5; 100 0.02 0.01 0.01 <0.01

- 1000 0.01 <0.01 <0.01 <0.01

Dried shell 0173 20 0.06 0.03 0.04 <0.01
peas & beans ('3 5) 100 0.03 0.01 0.02 <0.01
1000 0.01 <0.01 0.01 <0.01

Wheat (leaf 0.156 20 0.04 0.02 0.02 <0.01
& stem) ('7 /;) 100 0.02 0.01 0.01 <0.01
- 1000 0.01 <0.01 <0.01 <0.01

Acute Risk LOCs; non-listed species RQ>0.5 and listed species RQ>0.1

Table 4.6 lists the acute and chronic dietary-based avian RQs for proposed uses of
prothioconazole. No acute or chronic LOCs are exceeded for any proposed uses. Acute dietary-
based RQs range from <0.01 to 0.01 and dietary-based chronic RQs ranged from 0.01 to 0.18.

Table 4.6

Barley & Wheat Short Grass .
(fusarium head 0.178 Tall Grass 0.01 0.06
blight) 27 Broadleaf plants / small insects 3534 0.0! 0.08
Fruits, pods, seeds, large insects | 3.93 <0.01 0.01
Barley (leaf and Short Grass 47.30 0.01 0.11
stem) 0.134 Tall Grass 21.68 0.01 0.05
/7 Broadleaf plants / small insects 26.61 0.01 0.06
Fruits, pods, seeds, large insects | 2.96 <0.01 0.01
Canola & Short Grass 67.66 0.02 0.15
Oilseed crop 0.178 Tall Grass 31.01 0.01 0.07
(2/5) Broadleaf plants / small insects 38.06 0.01 0.08
Fruits, pods, seeds, large insects 4.23 <0.01 0.01
Chickpea & Short Grass 62.24 0.01 0.14
Lentils 0.178 Tall Grass 28.53 0.01 0.06
3/10) Broadleaf plants / small insects 35.01 0.01 0.08
Fruits, pods, seeds, large insects 3.89 <0.01 0.01
Peanut Short Grass 54.75 0.01 0.12
0.178 Tall Grass 24.09 0.01 0.06
(4/14) Broadleaf piants / small insects 30.80 0.01 0.07
Fruits, pods, seeds, large insects 3.42 <0.01 0.01
Rice 0.143 Short Grass 54.36 0.01 0.12
2/5) Tall Grass 24.91 0.01 0.06
Broadleaf plants / small insects 30.88 0.01 0.07
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| | Fruits, pods, seeds, large insects | 340 | <0.01 | 0.01

Dried shell peas Short Grass 82.22 0.02 0.18
& beans 0.178 Tall Grass 37.69 0.01 0.08
(3/5) Broadleaf plants / small insects 46.25 0.01 0.10

Fruits, pods, seeds, large insects 5.14 <(.01 0.01

Wheat (leaf and Short Grass 55.07 0.01 0.12
stem) 0.156 Tall Grass 25.24 0.01 0.06
27 Broadleaf plants / small insects 30.97 0.01 0.07

Fruits, pods, seeds, large insects 3.44 <0.01 0.01

Acute Risk LOCs; non-listed species RQ>0.5 and listed species RQ=0.1
Chronic Risk LOC; RQ>1.0 for non-listed and listed species

4.1.2.2 Mammals

Table 4.7 lists the dose-based acute mammalian RQs for proposes uses of prothioconazole. No
acute risk LOCs are exceeded with RQs ranging from <0.01 to 0.01.

Barley/ Wheat | | ) 178 115 001 | <001 | ool T<0.01
(fusarium ) 35 0.01 <0.01 0.01 <0.01
head blight) 1000 <0.01 <0.01 <0.01 <0.01
Barley (leaf & 0.134 15 0.01 <0.01 <0.01 <0.01 <0.01
stem) (52 7 35 0.01 <0.01 <0.01 <0.01 <0.01
1000 <0.01 <0.01 <0.01 <0.01 <0.01
C{mola & 0.178 15 0.01 0.01 0.01 <0.01 <(.01
Oilseed crop ('2 5) 35 0.01 <0.01 0.01 <0.01 <0.01
1000 0.01 <0.01 <0.01 <0.01 <0.01
Chickpea & 0.178 15 0.01 <0.01 0.01 <0.01 <0.01
Lentils (3' 110) 35 0.01 <0.01 0.01 <0.01 <0.01
1000 <0.01 <0.01 <0.01 <0.01 <0.01
Peanut 0.178 15 0.01 <0.01 0.01 <0.01 <0.01
( a1 4) 35 0.01 <0.01 <0.01 <0.01 <0.01
1000 0.01 <0.01 <0.01 <0.01 <0.01
Rice 0.143 15 0.01 <0.01 0.01 <0.01 <0.01
('2 5) 35 <0.01 <0.01 <0.01 <0.01 <0.01
1000 <0.01 <0.01 <0.01 <0.01 <0.01
Dried shell 0.178 15 0.01 0.01 0.01 <0.01 <0.01
peas & beans (‘3 5) 35 0.01 0.01 0.01 <0.01 <0.01
1000 0.01 <0.01 <0.01 <0.01 <0.01




Wheat (leaf & 0.156 15 0.01 <0.01 0.01 <0.01 <0.01
stem) ('2/7) 35 0.01 <0.01 <0.01 <0.01 <0.01
1000 <0.01 <0.01 <0.01 <0.01 <0.01

Acute Risk LOCs; non-listed species RQ>0.5 and listed species RQ>0.1

Table 4.8 lists the dose-based chronic mammalian RQs for proposed uses of prothioconazole.
The non-listed and listed species chronic risk LOC (RQ>1.0) is exceeded for all proposed uses of
prothioconazole. However, LOC exceedances are specific to food item with no exceedances
associated with mammals that consume seeds or fruits/pods/large insects with RQs ranging from
0.01-0.23. For all other food items, the chronic risk LOCs are exceeded, particularly for smaller
mammals. The highest RQs are for mammals that consume short grass with RQs ranging from
0.99-3.75 followed by mammals that consume broadleaf plants/small insects (RQs = 0.56-2.11)
and tall grass (RQs = 0.45-1.72). In addition, RQs are higher for smaller mammals for all uses
and food items due to an increased food ingestion rate associated with the higher metabolic rate
of smaller mammals.

 Table 43, Mammalian Do B;tseé Chro
. : onRatKQAELof?)i g/ ’

| wepplinterval(d) o o L
Barley/Wheat 0.178 15 2.87 1.31 1.61 0.18 0.04
(fusarium (52/7) 35 2.45 1.12 1.38 0.15 0.03
head blight) 1000 1.31 0.60 0.74 0.08 0.02
Barley (leaf 0.134 15 2.16 0.99 1.21 0.13 0.03
& stem) ('2 N 35 1.84 0.85 1.04 0.12 0.03

1000 0.99 0.45 0.56 0.06 0.01
Canola & 0.178 15 3.09 1.42 1.74 0.19 0.04
Oilseed crop (fz 5) 35 2.64 1.21 1.48 0.16 0.04
1000 1.41 0.65 0.80 0.09 0.02
Chickpea & 0.178 15 2.84 1.30 1.60 0.18 0.04
Lentils (3' 110) 35 2.43 1.11 137 0.15 0.03
1000 1.30 0.60 0.73 0.08 0.02
Peanut 0.178 15 2.50 1.15 1.41 0.16 0.03
( m 4) 35 2.14 0.98 1.20 0.13 0.03
1000 1.14 0.52 0.64 0.07 0.02
Rice 0.143 15 2.48 1.14 1.40 0.16 0.03
' 35 2.12 0.97 1.19 0.13 0.03
(2/5)
1000 1.14 0.52 0.64 0.07 0.02
Dried shell 15 3.75 1.72 2.11 0.23 0.05
eas & beans 0.178
peas s 35 3.21 1.47 1.80 0.20 0.04
(3/5)
1000 1.72 0.79 0.97 0.11 0.02
Wheat (leaf & | 0.156 [ 15 | 251 115 | 1.41 | o016 | 0.03




stem)

277

35

2.15 0.98

1.21

0.13

0.03

1000

1.15 0.53

0.65

0.07

0.02

Bolded values exceed the chronic risk LOC (RQ>1.0) for non-listed and listed mammalian species

Table 4.9 lists chronic dietary-based mammalian RQs for proposed uses of prothioconazole.
These RQs are based on effects levels associated with chemical concentrations in feed. The RQs
do not exceed the chronic risk LOCs for any proposed uses of prothioconazole with RQs ranging

from 0.02-0.51.

Use

. Tabled

_Pr

(mg/kg)

Chronic Dietary RQ

Barley & Wheat Short Grass 62.83 0.39
(fusarium head 0.178 Tall Grass 28.80 0.18
blight) /7 Broadleaf plants / small insects 35.34 0.22
Fruits, pods, seeds, large insects 393 0.02

Barley (leaf and 0.134 Short Grass 47.30 0.30
stem) '2/7 Tall Grass 21.68 0.14
@/7) Broadleaf plants / small insects 26.61 0.17

Fruits, pods, seeds, large insects 2.96 0.02

Canola & Short Grass 67.66 0.42
Oilseed crop 0.178 Tall Grass 31.01 0.19
(2/5) Broadleaf plants / small insects 38.06 0.24

Fruits, pods, seeds, large insects 4.23 0.03

Chickpea & Short Grass 62.24 0.39
Lentils 0.178 Tall Grass 28.53 0.18
(3/10) Broadlcaf plants / small insects 35.01 0.22

Fruits, pods, seeds, large insects 3.89 0.02

Peanut Short Grass 54.75 0.34
0.178 Tall Grass 25.09 0.16

(4/14) Broadleaf plants / small insects 30.80 0.19

Fruits, pods, seeds, large insects 3.42 0.02

Rice Short Grass 54.36 0.34
0.143 Tall Grass 2491 0.16

(2/5) Broadleaf plants / small insects 30.58 0.19

Fruits, pods, seeds, large insects 3.40 0.02

Dried shell peas Short Grass 82.22 0.51
& beans 0.178 Tall Grass 37.69 0.24
(3/5) Broadleaf plants / small insects 46.25 0.29

Fruits, pods, seeds, large insects 5.14 0.03

Wheat (leaf and Short Grass 55.07 0.34
stem) 0.156 Tall Grass 25.24 0.16
2/7) Broadleaf plants / small insects 30.97 0.19

Fruits, pods, seeds, large insects 3.44 0.02

The chronic risk LOC for non-listed and listed mammalian species is RQ>1.0
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4.1.2.3 Terrestrial Plants

Table 4.10 lists the terrestrial and semi-aquatic plant RQs for proposed uses of prothioconazole.
Risk quotients exceed the acute plant risk LOC (RQ>1.0) for semi-aquatic listed plants; no other
LOCs are exceeded. Risk quotients for non-listed terrestrial and semi-aquatic plant species are
not calculated because an ECys (>0.272 1bs a.i./A, highest test level) could not be estimated from
the Tier II plant study.

Ground

L o spray spray spray spray
Barley, Cénola,
Chickpea, Dried

hell &
boans Lentils, 0.178 0.36 0.59 3.03 3.26
Oilseed crops,
Peanut, Wheat
oy eat & 0.134 0.27 0.45 2.28 2.46
Rice 0.143 0.29 0.48 243 2.62
et eal & 0.156 0.31 0.52 2.65 2.86

Bolded values exceed listed plant acute risk LOC (RQ>1.0)
4.1.3 RQs Based on Mean Kenaga Residues

Table 4.11 lists dose-based chronic mammalian RQs using mean Kenaga residue values instead
of the upper-bound values. Dietary-based chronic mammalian RQs using mean Kenaga values
are presented in Table 4.12. Dose-based chronic mammalian RQs are the only RQs to exceed
chronic risk LOCs using the upper-bound Kenaga values. These RQs do not form the basis of
risk conclusions for birds and mammals but are provided for comparison purposes. Using the
mean Kenaga residue values for RQ calculation would not sufficiently protect mammals that
consume food items that have residues on the higher end of the residue distribution. In effect,
risk decisions based on the mean Kenaga values would not account for up to 37% of the higher-
end residues. Importantly, using the upper-bound Kenaga residue values does not represent a
highest-possible-concentration; up to 13% of higher-end residues are not accommodated. The
implications and utility of these values are described further in the Risk Description section.

Table 4.11. M

LB .
Barley/Wheat
(fusarium (2/7) 35 0.87 0.37 0.46 0.07 0.02




head blight) | {1000 | 046 0.19 0.24 0.04 0.01
Barley (leaf 0.134 15 0.76 0.32 0.40 0.06 0.01
& stem) 27 35 0.65 0.28 0.35 0.05 0.01
(2/7) 1000 0.34 0.15 0.18 0.03 0.01

Canola & 0.178 15 1.09 0.46 0.58 0.09 0.02
Oilseed crop 55 35 0.94 0.40 0.50 0.08 0.02
(2/3) 1000 0.49 0.21 0.26 0.04 0.01

Chickpea & 0.178 15 1.00 0.42 0.53 0.08 0.02
Lentils 3' 10 35 0.86 0.36 0.46 0.07 0.02
(3/10) 1000 0.45 0.19 0.24 0.04 0.01

Peanut 0.178 15 0.88 0.37 0.47 0.07 0.02
( 4/1 4) 35 0.76 0.32 0.40 0.06 0.01

1000 0.40 0.17 0.21 0.03 0.01

Rice 0.143 15 0.88 0.37 0.46 0.07 0.02
('2 5) 35 0.75 0.32 0.40 0.06 0.01

1000 0.40 0.17 0.21 0.03 0.01

Dried shell 15 132 0.56 0.70 0.11 0.02

& beans 0.178

peas (3/5) 35 1.14 0.48 0.60 0.09 0.02
1000 0.60 0.25 0.32 0.05 0.01

Wheat (leaf & 0.156 15 0.89 0.38 0.47 0.07 0.02
stem) ('2 ) 35 0.76 0.32 0.40 0.06 0.01
1000 0.40 0.17 0.21 0.03 0.01

‘ Barley & Wheat

22.25

Short Grass 0.14

(fusarium head 0.178 Tall Grass 9.42 0.06
blight) 2/7) Broadleaf plants / small insects 11.78 0.07
Fruits, pods, seeds, large insects 1.83 0.01

Barley (leaf and 0.134 Short Grass 16.75 0.10
stem) (2 1) Tall Grass 7.09 0.04
Broadleaf plants / small insects 8.87 0.06

Fruits, pods, seeds, large insects 1.38 0.01

Canola & Short Grass 23.96 0.15
Oilseed crop 0.178 Tall Grass 10.15 0.06
(2/5) Broadleaf plants / small insects 12.69 0.08

Fruits, pods, seeds, large insects 1.97 0.01

Chickpea & Short Grass 22.04 0.14
Lentils 0.178 Tall Grass 9.34 0.06
(3/10) Broadleaf plants / small insects 1.67 0.07

Fruits, pods, seeds, large insects 1.82 0.01
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Peanut (foliar) Short Grass 19.39 0.12
0.178 Tall Grass 3.21 0.05

(4/14) Broadleaf plants / small insects 10.22 0.06

Fruits, pods, seeds, large insects 1.60 0.01

Dried shell peas Short Grass 29.12 0.18
& beans 0.178 Tall Grass 12.33 0.08
(3/5) Broadleaf plants / small insects 15.42 0.10

Fruits, pods, seeds, large insects 2.40 0.01

Wheat (leaf and Short Grass 19.50 0.12
stem) 0.156 Tall Grass 8.26 0.05
2/7 Broadleaf plants / small insects 10.32 0.06

Fruits, pods, seeds, large insects 1.61 0.01

4.2 Risk Description

The available data on the fate and effects of prothioconazole are sufficient to address the risk
hypothesis for all taxa as specified in the Overview Document (EPA, 2004). The results of this
screening-level risk assessment indicate partial acceptance of the risk hypothesis; there is
potential for direct adverse acute effects for freshwater non-vascular plants, estuarine/marine
non-vascular plants, and estuarine/marine invertebrates and direct chronic effects for mammals
and estuarine/marine invertebrates associated with proposed uses of prothioconazole. These
results are based on modeled spray application rates ranging from 0.268 to 0.712 lbs a.i./A per
year, which represent most of the proposed uses of prothioconazole applied at the maximum
label rate.

4.2.1 Risk to Aquatic Organisms

The risk assessment for aquatic species is based on data from prothioconazole and
prothioconazole degradates (-desthio, and -s-methyl). This is based on the likely behavior of the
parent and degradates in the environment; the parent is expected to degrade rapidly. Aquatic
EECs were based on a total toxics residue approach to account for the simultaneous presence of
the parent and degradates.

4.2.1.1 Freshwater Fish

Acute and chronic RQs for freshwater fish ranged from 0.01-0.02 and 0.08-0.22, respectively,
indicating that a potential for direct effects to freshwater fish is low for non-rice uses of
prothioconazole. Since the proposed label specifies that prothioconazole should be applied to
rice from panicle differentiation to late boot, it is likely that the rice crop will intercept some
applied prothioconazole before it gets to the paddy water. Assuming a 70-90% interception rate
(equivalent to 70-90% crop cover) reduces RQs to below the LOCs.

The freshwater fish toxicity data indicate that prothioconazole and degradates are slightly to
moderately toxic to tested species, which partly explains the low RQ values. Extrapolation to
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other freshwater fish is uncertain. In all likelihood, more sensitive species are likely to exist but
given the low RQs for tested species, the likelihood of adverse effects on freshwater fish or
aquatic-phase amphibians is believed to be low.

4.2.1.2 Freshwater Invertebrates

Acute and chronic RQs for freshwater invertebrates ranged from 0.01-0.03 and 0.12-0.32,
respectively, indicating that a potential for direct adverse effects to freshwater invertebrates is
low for non-rice uses of prothioconazole. For rice, results were similar to those of freshwater
fish; the chronic RQ, exceeds the chronic risk LOC (RQ = 1.28) when 0% interception is
assumed. Assuming even moderate (50%) interception, however, would lower EECs to the point
where RQs would not exceed LOCs. Given that rice plants must be fairly mature before
prothioconazole can be applied, it is likely that up to 90% of the paddy area may be covered by
vegetative material which would effectively intercept applied chemical. However, given that at
least prothioconazole-desthio is somewhat persistent, it is possible that the majority of this
chemical will remain in the paddy eventually ending up in the water. The persistence of the
desthio metabolite may also have implications for crawfish which are sometimes raised in
paddies that were previously used for rice or may be raised in paddies adjacent to rice paddies.
In the former case, residual prothioconazole-desthio may be a concern. In the latter case,
crawfish ponds may receive prothioconazole as a result from drift associated with application to
adjacent rice paddies or through flooding with water released from adjacent or nearby rice
paddies. Although these exposure scenarios are possible, it seems unlikely, given the RQs, the
apparent toxicity of prothioconazole-desthio to freshwater invertebrates, and the conservative
nature of the model that exposure levels would be high enough to result in significant
toxicological effects on crawfish. However, the possibility cannot be excluded. Uncertainties
could be reduced with a toxicity study on crawfish and improved understanding of the behavior
of prothioconazole and metabolites in rice paddies.

The freshwater invertebrates toxicity data indicate that prothioconazole and degradates are
moderately toxic to tested species, which partly explains the low RQ values. Extrapolation to
other freshwater invertebrates is uncertain. In all likelihood, more sensitive species are likely to
exist but given the low RQs for tested species, likelihood of adverse effects on freshwater
invertebrates is expected to be low.

In addition to toxicity studies on freshwater fish and commonly used freshwater invertebrates
(Daphnia), a non-guideline 28-day (chronic) toxicity study on sediment-dwelling larvae of black
flies, Chironomus riparius, was available for review (MRID 462461-32. The study was
classified as SUPPLEMENTAL because it did not follow guideline requirements and not all
exposure levels were analytically verified; the study provides limited insight into the potential
effects of prothioconazole on sediment dwelling invertebrates. However, to provide some
perspective on the potential for adverse effects to sediment-dwelling invertebrates, a range of
RQs was calculated based on the NOAEC, which could only be estimated as between 99 and
1010 ppb because not all exposure levels were verified. The highest EEC based on
PRZM/EXAMS model runs was for the proposed use of prothioconazole on beans and is 31.33
ppb; using this EEC results in a RQ range of 0.32-0.031, which is below the chronic risk LOC.
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For rice, assuming a 70% cover, the EEC is 39.6 ppb which results in RQs ranging from 0.04 to
0.4, the latter of which exceeds the acute risk LOC for aquatic invertebrates (RQ>0.05). Hence,
if the actual NOAEL is closer to 99 than 1010 ppb for sediment dwelling invertebrates, some
risks may be expected associated with the use of prothioconazole on rice.

4.2.1.3 Saltwater Fish

The likelihood of acute mortality for estuarine/marine fish is low, based on the results of the
screening assessment; acute RQs for modeled scenarios (including rice) are 0.01 or lower. No
chronic estuarine/marine fish toxicity data were submitted for prothioconazole or its degradates,
however, given the low potential for acute adverse effects and the low potential for chronic
effects to freshwater fish species, the likelihood of chronic effects in saltwater fish species would
be low.

4.2.1.4 Saltwater Invertebrates

Based on this screening-level analysis, the estuarine/marine invertebrate RQ values for the
proposed application to rice, beans and peanuts exceeds the acute risk LOC (RQs=0.55 and 2.2).
In addition estuarine/marine invertebrate chronic risk LOCs are exceeded for the proposed use of
prothioconazole on rice, even when the % interception (equivalent to crop cover) is 90%.
Therefore, there is a potential for chronic effects to saltwater invertebrates associated with the
use of prothioconazole on rice.

Although the screening-level analysis indicates a potential for acute and chronic risks to
saltwater invertebrates, there is some uncertainty in this conclusion based on the toxicity data.
The acute LCsq for mysid shrimp is 60 ppb and is actually lower than the experimentally-
determined chronic NOAEC of 64 ppb. These results are incongruent with typical toxicological
patterns and logic; it is highly unlikely that the sub-lethal effects threshold (NOAEC) would
equal or be less than the concentration that causes 50% mortality under shorter-term exposures
(LCsp). Importantly, both the EPA and the Canadian Pest Management Regulatory Agency
(PMRA) reviewers classified both the acute and chronic studies as ACCEPTABLE. Follow-up
acute toxicity study with mysids by the same laboratory that conducted the original acute test
indicated that the LCsy may be greater than 1000 ppb. However, given that the original acute test
was classified as acceptable, these results taken as a whole, suggest that there is considerable
variability in the mysid population or husbandry conditions. Furthermore, given this backdrop of
potential mysid test system variability, the life cycle test may not have captured mysids in their
most sensitive state. Therefore, an acute-to-chronic ration was used to estimate a NOAEC from
the mysid LC,, of 60 ppb; the estimated NOAEC is 5.2 ppb based on daphnid acute-to-chronic
ratio. Although repeating the mysid life cycle test may reduce uncertainty associated with the
NOAEC, any new results would not negate the results of the original mysid acute test, which is
the basis for risk conclusions concerning saltwater invertebrates.

If risk conclusions concerning estuarine/marine invertebrates are, in fact, accurate, it is important
to acknowledge that invertebrates are vitally important components of estuarine and marine
environments providing food for a wide variety of species, including listed species. In addition
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to a potential reduction in biomass, mortality of invertebrates could lead to a shift in the
invertebrate community structure towards less sensitive species, which may or may not result in
a change in ecosystem function (see Relyea, 2005). However, exposure to estuarine/marine
invertebrates is likely overestimated in this assessment. Because estuarine/marine environments
are characterized by large and dynamic volumes of water, it is highly likely that any amount of
chemical that reaches the estuarine environment will dissipate quickly.

4.2.1.5 Aquatic Plants

Based on predicted EECs for the modeled prothioconazole uses and available toxicity data,
LOCs are exceeded for non-listed, non-vascular aquatic plants. For aquatic vascular plants, the
acute risk non-listed species acute risk LOC is exceeded for rice uses unless there is
approximately 90% interception of applied chemical. The relatively high RQs for these species
are largely due to the high toxicity of mostly prothioconazole-desthio. In comparison to the
parent, prothioconazole-desthio was about twice as toxic to vascular plants and it was about 10-
45 times more toxic to non-vascular plants. This comparison for non-vascular plants, however,
is not based on the same species and hence must take that into consideration. Regardless, these
data suggest that non-vascular plants are particularly sensitive.

The LOCs for non-listed non-vascular plants are exceeded for all modeled uses (RQs = 173-
3127). Peak aquatic EECs would have to be as low as 0.01 ppb to reduce all RQ values for non-
vascular aquatic plants to below the LOCs. Even using toxicity data from the parent,
prothioconazole, all RQs would range from 14.5-107.5, which exceed all acute risk LOCs for
non-vascular plants.

The non-listed species acute risk LOCs are not exceeded for any modeled use other than rice.
Similar to non-vascular plants, data from prothioconazole-desthio study was used as toxicity
endpoints because it had the lowest ECsy. However, the study on the parent compound actually
yielded a lower NOAEC/ECys. Using these data would have generated RQs ranging from 8.0-
21.5, which are qualitatively similar to the results presented above. Similarly, the endpoint
chosen for the vascular aquatic plant study, frond number, had the lowest ECsj but not the lowest
ECys, which was associated with effects on dry weight (ECys was 1.7 ppb vs. 3.9 ppb for frond
number); using the lower ECys for dry mass would have yielded higher acute listed species RQs
but would not have altered the risk conclusions.

Aquatic plants are key components to all aquatic ecosystems and provide a multitude of
ecological functions. They provide food and shelter for a wide variety of aquatic animal species
and help maintain water quality through temperature modulation, filtration, and oxygen supply.
Any effects on aquatic plants as a result of prothioconazole use would be expected to result in
significant ecosystem-level effects. Most notably, there would likely be a near instant decrease
in water quality associated with plant decay and depletion of oxygen. In turn, sedimentation
would likely increase due to decay and a loss in filtering capacity. The depletion of oxygen and
increased siltation could result in widespread fish and invertebrate mortality. The cascade of
effects due to effects on aquatic plants would pose a risk to any aquatic listed species near the
use area as well as terrestrial species that rely on aquatic organisms as food items such as
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piscivorous birds, mammals, or reptiles (see Relyea, 2005 for an example of pesticide-induced
effects on aquatic communities).

4.2.2 Risks to Terrestrial Organisms

4.2.2.1 Birds

No avian acute or chronic risk LOCs are exceeded for any uses of prothioconazole indicating
that the likelihood of adverse effects on birds is low. Toxicity studies on prothioconazole and
prothioconazole-desthio indicated that the compound and degradates are not very toxic to birds.
The parent and prothioconazole-desthio were both classified as practically non-toxic to birds
based on acute oral toxicity studies. For the subacute dietary study, prothioconazole-desthio is
classified as slightly toxic with an LCsy of 4252 mg/kg feed. Results from the chronic study
yielded a NOAEC for mallard ducks exposed to the desthio metabolite of 449 mg/kg feed, which
was the highest exposure level tested. Taken as a whole, the risk estimation resuits and the
toxicity data indicate a low potential for adverse effects to avian species associated with
proposed uses of prothioconazole.

4.2.2.2 Mammals

Acute risks to wild mammals were evaluated using a common laboratory rat LDsg, which is
greater than the highest tested concentration (>2000 mg/kg bw). The rats were exposed to
prothioconazole-desthio and the data indicate that prothioconazole-desthio is practically non-
toxic to mammals on an acute exposure basis. Calculated dose-based RQs for all proposed uses
of prothioconazole are <0.01-0.01. The low apparent acute toxicity of prothioconazole and the
low RQs indicate a low potential for adverse effects to mammals associated with all proposed
uses of prothioconazole.

In contrast to the acute risk conclusions for mammals, an evaluation of chronic risks showed that
the dose-based chronic risk LOCs are exceeded for all uses of prothioconazole for at least some
combinations of mammal body size and food item type. Generally, RQs are higher for smaller
mammals that consume short grass, followed by consumers of broadleaf plants/small insects, and
finally, tall grass; for these food items, RQs = 0.52-3.75. No chronic risk LOCs are exceeded for
mammals (35-1000g) that consume seeds or broadleaf fruits/pods/large insects. In order to
reduce dose-based chronic RQs below the LOC for chronic mammalian risk for all uses of
prothioconazole, the application rate would have to be below 0.10 1b a.i./A for a single
application. The use on dried shell peas and beans results in the highest RQ; to reduce RQs to
below the chronic risk LOCs would require an application rate below 0.05 Ibs a.i./A applying 3
times at 5-day intervals.

To provide bounds on the estimate of RQs associated with food item residues, RQs associated
with mean Kenaga residue values are also provided. For maximum application rates of
prothioconazole, risk from chronic exposure is likely with RQs ranging form <LOC — 1.09
(Table 4.11). Chronic risk in this exposure scenario, however, is primarily limited to the
smallest mammals that consume short grass and for the higher application rates of
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prothioconazole associated with some uses. Using the data summarized in Fletcher ez al. (1994)
for input values, distributions were generated that describe residue levels on the various food
items, assuming a log-normal distribution. In this case, the mean Kenaga residue estimates
typically fell within the 62-87 percentiles, indicating that about 38-13% of the higher-end residue
estimates were not captured in estimating exposure. In contrast, for the upper-end Kenaga
residue estimates, about 3-13% of the upper-end residue estimates were not captured. This
highlights the fact that the upper-end Kenaga values are not a maximum exposure level.

The dose-based estimate of risk as opposed to dietary-based risk quotients is the basis of risk
conclusions because it addresses differential feed consumption and is body-weight specific. The
dose-based estimate of risk is derived from data on rat body weight, food consumption, and
concentration of compound in feed. These data are available for prothioconazole. Risk quotients
based on the dietary estimates of toxicity are provided for comparison purposes. In general, RQs
based on dietary exposures are lower; for prothioconazole, dietary-based RQs did not exceed the
chronic risk LOC (RQs = 0.02-0.42). However, the uncertainties associated with dietary-based
RQs reduce the confidence in these estimates. The dose-based approach considers the uptake
and absorption kinetics of an oral toxicity study to approximate exposure associated with uptake
from a dietary matrix. Toxic response is a function of duration and intensity of exposure. For
many compounds an oral gavage dose represents a very short-term high intensity exposure.
Although the dose-based estimates may not reflect reality in that animals do not receive a gavage
while feeding, it is possible that a short-duration, high-intensity exposure could occur associated
with feeding on a agricultural field if food items are readily available. While the dietary-based
estimates may suggest greater “realism”, they too suffer from some uncertainties. Primarily, the
dietary-based approach assumes that animals in the field are consuming food at a rate similar to
that of confined laboratory animals despite the fact that energy content in food items differs
between the field and the laboratory as does the energy requirements of wild and captive
animals. Generally, dose-based estimates of toxicity are taken as the EFED default although the
dietary-based estimates can provide further insight into potential risks of some compounds.
Additionally, if dietary-based RQ values are adjusted for differential feeding rates for various
sized animals, the values would be roughly similar to the oral-based RQ values.

Chronic risk to wild mammals was evaluated using a laboratory rat NOAEL of 9.5 mg/kg
bw/day and a corresponding NOAEC of 160 mg/kg-feed, based on reduced pup viability and
body weight and increased developmental defects in offspring. Although use of the NOAEL is
standard for estimating chronic RQs, there is considerable uncertainty associated with this
toxicity value because the actual no effect level is likely between the study determined NOAEL
and the LOAEL. In the case here, a LOAEL was established at the highest test concentration
which corresponded to 40 mg/kg bw. In reality, a no or minimal effect level likely lies between
the NOAEL (9.5 mg/kg bw) and the LOAEL (40 mg/kg bw). A curve fitting approach was used
to estimate a minimal effect level for F2 pup viability to explore the possible impacts on RQs.
The Benchmark Dose Approach (BMD; US EPA, 2006) was used to fit toxicity data and then
interpolate to 5, 10, and 20% effect levels, which represent a range of effect levels that likely
overlap where ecologically significant effects may be expected to occur (Appendix G). The
endpoint chosen for this analysis was second generation (F2) viability index which showed the
largest effect level compared to control; there was a 33% decrease in the day 4 viability index in
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pups at the highest exposure (40 mg/kg bw) and no decrease in the next lowest dose (9.5 mg/kg
bw). The BMD software allows the choice of several models; in this case the polynomial
function had the best fit and appeared to model the data adequately. The polynomial function
generated a 5, 10 and 20% effect levels of 20.8, 25.7, and 33.0 mg/kg bw, respectively. Using
these values to estimate risks result in a range of RQs for 20g mammals from 1.1 (20% effect
level) to 1.7 (5% effect level) for dried shell peas and beans for small mammals that consume
short grass. The RQs for dried shell peas and beans represent the highest RQs associated with
proposed uses of prothioconazole. Alternatively, the same exercise conducted for the proposed
use on barley (leaf and stem disease), which results in the lowest estimated RQs, produces a
range of RQs for 20g mammals from 0.62 (20% effect level) to 1.0 (5% effect level). Taken as a
whole, the results from this exercise indicate that even using effect levels that may be considered
closer to the threshold of ecological relevance, some RQs still exceed the LOC. In particular, for
smaller mammals that consume short grasses, RQs exceed chronic risk LOCs for most proposed
uses of prothioconazole, especially at the 10 and 20% effect levels. The results from this
exercise would be more robust if an acceptable/unacceptable effect level were known or
established for day 4 pup viability. Other parameters for which there are significant differences
show a less drastic reduction compared to control. For example, pup body weights in the 40
mg/kg-d treatment are only about 8-10% lower than controls for F1 and F2 litters suggesting that
for this effect, ecologically relevant effect levels are likely to be fairly close to the experimental
LOAEL. The results from this analysis and the observed reproductive effects of
prothioconazole-desthio suggests that species of mammals that rely on a high reproductive rate
(r-selected) for population sustainability may be most susceptible to the effects of
prothioconazole.

4.2.2.3 Potential Risk to Birds and Mammals: BCF Analysis

A fish bioconcentration study was submitted for both prothioconazole and prothioconazole-
desthio. Prothioconazole-desthio is considered persistent in the environment and therefore,
bioconcentration of this chemical is possible. The highest BCF for prothioconazole-desthio was
estimated to be 94.3 for whole bluegill sunfish. Although prothioconazole-desthio was shown to
depurate quickly with an approximate half-life of less than a day, because it is persistent, it is
possible for fish to maintain prothioconazole-desthio tissue levels that correspond to water
concentrations. The accumulation of prothioconazole-desthio in fish species may present an
exposure route to piscivorous birds and mammals. Risk quotients for birds were calculated by
comparing estimated prothioconazole+degradate concentrations in fish to the dietary-based
NOAEC. For mammals, RQs were calculated using estimates of food ingestion rate (US EPA,
1993; Appendix G) and comparing a daily dose to dose-based NOAEL. Prothioconazole-desthio
in fish was assumed to be 94.3 times the highest aquatic EEC, which was 0.139 mg/1
representing a maximum EEC for rice. This exercise indicates that the potential adverse chronic
effects to avian and mammalian piscivorous species, is limited since chronic RQs ranged from
0.80 (mammals) to 0.02 (birds). Since the acute toxicity values were significantly higher than
chronic endpoints, there is also limited potential for acute risks. Hence this analysis indicates
that risks to piscivorous birds and mammals associated with proposed uses of prothioconazole
are unlikely. This corroborates conclusions drawn from the fish BCF studies in which results
indicated that prothioconazole-desthio does not bioaccumulate.
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4.2.2.4 Plants

Tier I plant studies demonstrate the potential for prothioconazole to affect some tetrestrial plants,
specifically cucumbers showed effects of greater than 25% compared to control at an exposure
equivalent to an application rate of 0.272 lbs a.i./A. Cucumber is the only plant species out of a
total of 10 species tested for which an effect of greater than 25% was observed. A Tier II study
was conducted on cucumber given the Tier I results. In the Tier II study, cucumber did not show
effects greater than 25% compared to control up to the highest tested concentration, so an ECys
could not be calculated. However, both an ECys and a NOAEC could be determined based on
the effects of prothioconazole on growth. Only RQs for listed plant species were presented since
there were no effects greater than 25% in the Tier II study on cucumber (and no effects >25% on
other species). However, to provide perspective on potential effects to non-listed species, RQs
were calculated assuming the ECys = 0.272 lbs a.i./A and ranged from 0.03-0.36, further
corroborating that the likelihood of adverse effects on plants is low. Taken as a whole, the
results from the toxicity study and the RQs do not provide compelling evidence that non-listed
terrestrial plants are likely to suffer adverse effects associated with the proposed uses of
prothioconazole.

As with any toxicity test, there are uncertainties regarding whether test species adequately
represent the range of possible sensitivities in native organisms. Plants tested are crop plants,
typically subjected to hundreds of years of human selection. It is likely that some native species
would be more sensitive than commonly used crop species given the tremendous variation and
number of native plant species. Tests using wild-type species may help reduce this uncertainty,
but a critical review paper McKelvey et al. (2002) suggests that, in general, crop testing may be
sufficiently protective of most plants.

There are several uncertainties regarding risk to plants. One is whether the default assumption of
5% spray drift (from aerial application) in TerrPlant is sufficiently protective. Estimates made
from actual drift assessments range to higher than 20% for fine sprays, which could indicate that
risk to plants is underestimated. To gain a better understanding of the potential for spray drift to
affect terrestrial plants, Tier I AgDRIFT modeling (v. 2.01) was used to determine how far oft-
field prothioconazole levels would remain above the NOAEC (0.03 ppb). AgDRIFT® utilizes
empirical data to estimate off-site deposition of aerial and ground applied pesticides, and acts as
a tool for evaluating the potential of buffer zones to protect sensitive habitats from undesired
exposures. Assuming the maximum single application rate of 0.178 1bs a.i./A, fine to medium
droplet size,10 mph winds, and 10 ft application height, plants 50 ft or closer to the treated use
area may be exposed to levels of prothioconazole above the NOAEC. If droplet size were
reduced to very fine to fine, plants 150 ft and closer to the treated area may be exposed to levels
of prothioconazole above 0.03 ppb. The proposed prothioconazole label specifies not to spray if
wind speeds are greater and 15 mph, which is higher than the AgDrift Tier I default of 10 mph.
Higher wind speeds would result in greater potential distribution of droplets thereby increasing
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the distance from the treated area where prothioconazole exposure levels may be above the
NOAEC. However, Tier I modeling with AgDrift does not allow changing most parameters.
For semi-aquatic plants, results from AgDRIFT do not significantly alter exposure compared to
TerrPlant estimates. There are a number of factors that contribute to the actual extent of spray
drift including aircraft type, nozzle number and placement, atmospheric conditions, speed of
operation, and swath specifics. The Tier [ AgDRIFT model incorporates assumptions for these
factors based on typically encountered scenarios. Nonetheless, Tier I model results provide
some perspective on the impact of spray drift on risk estimates for terrestrial and semi-aquatic
plants. More details concerning the specifics and uncertainties of AgDRIFT are available online
at www.agdrift.com. Although Tier I modeling suggests that plants may be exposed to levels of
prothioconazole above the NOAEC, many agricultural areas have been widely cultivated and
water bodies are not typically natural so it may be unlikely for listed plant species to occupy
areas within 50 ft of an agricultural field. However, a more detailed assessment of species
location and prothioconazole use areas is needed to determine, with confidence, the potential for
risks to listed plant species. This was not conducted for this assessment.

Another uncertainty associated with estimating risks to plants is that current assessment methods
account for only a single application of the chemical since it is assumed that effects to plants
would likely manifest after a single application and that toxicity is less dependent on subsequent
exposures. It may be difficult to confidently apply this reasoning to all plants under all
circumstances and hence remains a source of some uncertainty. Alternatively, results from
submitted plant studies address inhibition of growth, which, in many cases may become less
important as exposure decreases through time as the result of chemical degradation or
dissipation. Since prothioconazole is a fungicide intended to protect plant species from fungal
diseases, it is possible that any prothioconazole-induced effects would not exert permanent
damage.

4.2.2.5 Non-Target Terrestrial Invertebrates

EFED currently does not estimate risk quotients for terrestrial non-target insects. However, an
appropriate label statement is required to protect foraging honeybees when the LDsg is < 11
pg/bee. Based on the acute contact toxicity study to honeybees, the LDs, for prothioconazole is
>200 pg/bee. This classifies prothioconazole as practically non-toxic to honeybees.

Although EFED does not currently assess risks to terrestrial invertebrates, several studies
submitted on the toxicity of prothioconazole and it’s degradates on soil-dwelling invertebrates
allows a sense of the potential effects. The acute LC,s for soil-dwelling invertebrates were
higher than the highest tested concentration, which was 1000 mgkg soil. Potential
prothioconazole soil concentrations can be estimated using a simple and conservative approach
whereby the total chemical added to a use are is divided by the volume of soil present assuming a
given depth (and soil density of 2.6 g/cm’). The highest yearly application rate for
prothioconazole is 0.712 1bs/A. Assuming that prothioconazole is mixed down to only 1 ¢cm soil
depth, the soil concentration of prothioconazole would be approximately 3 mg/kg soil, which is
at least 100 times lower than any acute toxicity value. Conversely, if we look at the lowest
chronic NOAEC, which was 1.0 mg/kg soil for reproductive effects in earthworms, if
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prothioconazole was mixed into the top 3 cm of soil (or less), the potential exposure would equal
or exceed the NOAEC but up to a factor of 3. However, given the mobility of prothioconazole
and it’s degradates and the fact that the NOAEC was based on results from a 56 day study, it’s
likely that prothioconazole would not be confined to the top 3 cm of soil.

4.2.3 Federally Threatened and Endangered (Listed) Species of Concern

Section 7 of the Endangered Species Act, 16 U.S.C. Section 1536(a)(2), requires all federal
agencies to consult with the National Marine Fisheries Service (NMFS) for marine and
anadromous listed species, or the United States Fish and Wildlife Services (FWS) for listed
wildlife and freshwater organisms, if they are proposing an "action" that may affect listed species
or their designated habitat. Each federal agency is required under the Act to insure that any
action they authorize, fund, or carry out is not likely to jeopardize the continued existence of a
listed species or result in the destruction or adverse modification of designated critical habitat.
To jeopardize the continued existence of a listed species means "to engage in an action that
reasonably would be expected, directly or indirectly, to reduce appreciably the likelihood of both
the survival and recovery of a listed species in the wild by reducing the reproduction, numbers,
or distribution of the species.” 50 C.F.R. § 402.02.

To facilitate compliance with the requirements of the Endangered Species Act (subsection
(a)(2)), the Office of Pesticide Programs has established procedures to evaluate whether a
proposed registration action may directly or indirectly reduce appreciably the likelihood of both
the survival and recovery of a listed species in the wild by reducing the reproduction, numbers,
or distribution of any listed species (U.S. EPA 2004). After the Agency’s screening level risk
assessment is conducted, if any of the Agency’s listed species LOCs are exceeded for either
direct or indirect effects, an analysis is conducted to determine if any listed or candidate species
may co-occur in the area of the proposed pesticide use or areas downstream or downwind that
could be contaminated from drift or runoff/erosion. If listed or candidate species may be present
in the proposed action areas, further biological assessment is undertaken. The extent to which
listed species may be at risk then determines the need for the development of a more
comprehensive consultation package as required by the Endangered Species Act.

The federal action addressed herein is the proposed registration of pesticide products that contain
the active ingredient prothioconazole. Crops for which prothioconazole uses are proposed for re-
registration are identified in Section 1.0. Growing areas for these crops encompasses most of the

United States.

4.2.3.1 Action Area

For listed species assessment purposes, the action area is considered to be the area affected
directly or indirectly by prothioconazole use and not merely the immediate area where
prothioconazole is applied. At the initial screening-level, the risk assessment considers broadly
described taxonomic groups and so conservatively assumes that listed species within those broad
groups are co-located with the pesticide treatment area. This means that terrestrial plants and
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wildlife are assumed to be located on or adjacent to the treated site and aquatic organisms are
assumed to be located in a surface water body adjacent to the treated site. The assessment also
assumes that the listed species are located within an assumed area, which has the relatively
highest potential exposure to the pesticide, and that exposures are likely to decrease with
distance from the treatment area. Section 1.0 of this risk assessment presents the pesticide use
sites that are used to establish initial co-location of species with treatment areas.

4.2.3.2 Taxonomic Groups Potentially at Risk

If the assumptions associated with the screening-level action area result in RQs that are below
the listed species LOCs, a "no effect" determination conclusion is made with respect to listed
species in that taxa, and no further refinement of the action area is necessary. Furthermore, RQs
below the listed species LOCs for a given taxonomic group indicate no concern for indirect
effects on listed species that depend upon the taxonomic group for which the RQ was calculated.
However, in situations where the screening assumptions lead to RQs in excess of the listed
species LOCs for a given taxonomic group, a potential for a "may affect” conclusion exists and
may be associated with direct effects on listed species belonging to that taxonomic group or may
extend to indirect effects upon listed species that depend upon that taxonomic group as a
resource. In such cases, additional information on the biology of listed species, the locations of
these species, and the locations of use sites are considered to determine the extent to which
screening assumptions regarding an action area apply to a particular listed organism. These
subsequent refinement steps will consider how this information would impact the action area for
a particular listed organism and potentially include areas of exposure that are downwind and
downstream of the pesticide use site.

Assessment endpoints, exposure pathways, and the conceptual model addressing proposed
prothioconazole uses, and the associated exposure and effects analyses conducted for the
prothioconazole screening-level risk assessment are in Sections 2 to 3. The assessment
endpoints used in the screening-level risk assessment include those defined operationally as
reduced survival and reproductive impairment for both aquatic and terrestrial animal species and
survival, reproduction, and growth of aquatic and terrestrial plant species from both direct acute
and chronic exposures. These assessment endpoints address the standard set forth in the
Endangered Species Act requiring federal agencies to ensure that any action they authorize does
not reduce appreciably the likelihood of both the survival and recovery of a listed species in the
wild by reducing the reproduction, numbers, or distribution of the species. Risk estimates, RQs,
integrating exposure and effects are calculated for broad based taxa groups for the screening-
level risk assessment are presented in Section 4.1.

Both acute endangered species and chronic risk LOCs are considered in the screening-level risk
assessment to identify direct and indirect effects to taxa of listed species. This section identifies
direct effect concerns, by taxa, triggered by exceeding endangered LOCs in the screening level
risk assessment with an evaluation of the potential probability of individual effects for exposures
that may occur at the established endangered species LOC. Data on exposure and effects
collected under field conditions are evaluated to make determinations on the predictive utility of
the direct effect screening assessment findings to listed species. Additionally, the results of a
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screen for indirect effects to listed species, using direct effect acute and chronic LOCs for each
taxonomic group, is presented and evaluated.

A description of the potential direct effects associated with exposure to prothioconazole for each
of the taxonomic groups is provided below. Table 4.13 provides a summary of the direct effects
for non-listed and Federally listed species, including the range of RQ values.

13. Summa

. Taxa

Aquatic vascular plants : growtfm 2.20-22.76

bAquatic plants
Non-vascular plants Acute: cell density 1164-12000 Yes Aquatic plants
Estuarine/marine non-vascular plants Acute: cell density 1.75-18.08 Yes Aquatic plants
Dicot terrestrial plants Acute: plant growth 2.28-3.26 Yes . Terrestrial

dicots, mammals
Monocot terrestrial plants None Yes Terrestrial

dicots, mammals

Aquatic plants

Freshwater fish Acute: mortality <0.01-0.08 Yes & invertebrates
Aquatic plants
Saltwater fish None Yes & invertebrates
Acute: mortality 0.01-0.11 Aquatic plant
Freshwater invertebrates Yes &qua 1; ;;ar; S
Chronic: reproduction -1.28 invertebrates
Acute: mortality 0.21-0.57
Estuarine/Marine Invertebrates Yes Aquatic plants
Chronic: reproduction 2.4-26.4
Mollusks None Yes Aquatic plants

& invertebrates

Aquatic plants
Mammals Chronic: reproduction, growth 0.01-3.75 Yes & invertebrates,
terrestrial dicots

Aquatic plants
Birds None Yes & invertebrates,
terrestrial dicots

'Associated Taxa refers to those taxa for which there are direct effects that may indirectly affect a listed species taxa.

4.2.3.2.1 Listed Species Risk Quotients
Freshwater Fish and Amphibians
The listed species acute LOC is exceeded for fish and aquatic amphibians exposed to
prothioconazole for the proposed use on rice with and RQ of 0.08. For all other uses, the listed
species acute and chronic LOCs are not exceeded with acute RQs for these taxa ranging from

<0.01-0.03 and chronic RQs ranging from 0.08-0.32.

Freshwater Invertebrates
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For rice, results were similar to those of freshwater fish; the acute and chronic RQs, exceed the
listed species acute risk LOC (RQ = 0.11) and the chronic risk LOC (RQ = 1.28) when 0%
interception is assumed.

Estuarine/Marine Fish

The listed species acute risk LOCs for estuarine/marine fish are not exceeded for any uses of
prothioconazole when applied at the maximum label rates. Acute RQs for estuarine marine fish
were all <0.01; chronic RQs were not generated since there was no life-cycle estuarine/marine
fish toxicity test.

Estuarine/Marine Invertebrates

The listed species acute risk LOCs are exceeded for non-molluskan, estuarine/marine
invertebrates for all modeled uses of prothioconazole (RQ>0.05). In contrast, the corresponding
chronic risk LOCs are not exceeded for all uses except rice; RQs associated with the proposed
rice use range was 26.4. Uncertainties associated with the risk conclusions for acute risks to
estuarine/marine invertebrates are discussed under section 4.1.2.4. Briefly, several acute mysid
tests indicate a large degree of variability in sensitivity to prothioconazole-desthio with toxicity
endpoints varying by several orders of magnitude between different tests. The mysid life-cycle
test, however, does not reflect the more sensitive mysids seen in the acute studies. In addition,
there are no estuarine/marine invertebrates currently listed as threatened or endangered.

Aquatic Plants

The listed species acute risk LOCs are exceeded for vascular and non-vascular aquatic plants for
all modeled uses of prothioconazole (RQ = 1.75-3127, calculated as NOAEC or ECys/EEC).
This includes estuarine/marine non-vascular plants.

For aquatic vascular plants, the acute listed species LOC is exceeded for all modeled uses and
the non-listed species acute risk LOC is exceeded for rice uses unless there is approximately
90% interception of applied chemical. The relatively high RQs for these species are largely due
to the high toxicity of mostly prothioconazole-desthio. In comparison to the parent,
prothioconazole-desthio was about twice as toxic to vascular plants and it was about 10-45 times
more toxic to non-vascular plants. This comparison for non-vascular plants, however, is not
based on the same species and hence must take that into consideration. Regardless, these data
suggest that non-vascular plants are particularly sensitive.

The LOC:s for listed non-vascular plants are exceeded for all modeled uses (RQs = 173-3127).
Peak aquatic EECs would have to be as low as 0.01 ppb to reduce all RQ values for non-vascular
aquatic plants to below the LOCs. Even using toxicity data from the parent, prothioconazole, all
RQs would range from 14.5-107.5, which exceed all acute risk LOCs for non-vascular plants.

The listed species acute risk LOCs for aquatic vascular plants are exceeded with RQs = 2.2-5.9.
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The non-listed species acute risk LOCs are not exceeded for any modeled use other than rice.
Similar to non-vascular plants, data from prothioconazole-desthio study was used as toxicity
endpoints because it had the lowest ECso. However, the study on the parent compound actually
yielded a lower NOAEC/ECys. Using these data would have generated RQs ranging from 8.0-
21.5, which are qualitatively similar to the results presented above. Similarly, the endpoint
chosen for the vascular aquatic plant study, frond number, had the lowest ECs but not the lowest
ECys, which was associated with effects on dry weight (ECys was 1.7 ppb vs. 3.9 ppb for frond
number); using the lower ECys for dry mass would have yielded higher acute listed species RQs
but would not have altered the risk conclusions.

Birds

The listed species acute and chronic risk LOCs for birds, reptiles, and terrestrial-phase
amphibians are not exceeded for any uses of prothioconazole applied at the maximum label rates.
Acute RQs ranged from <0.01-0.06 and chronic RQs ranged from <0.01 — 0.18.

Mammals

Listed species acute risk LOCs (RQ > 0.1) for direct effects of prothioconazole on mammals are
not exceeded for all uses of prothioconazole. Alternatively, listed species chronic risk LOCs
(RQ > 1.0; range of RQs = 0.01-3.75) are exceeded for all uses of prothioconazole for at least
some mammals that consume short grass, tall grass, broadleaf plants, and small insects. In
particular, RQs for smaller mammals are generally higher compared to those of larger mammals.
For mammals that consume fruits/pods/large insects, or seeds, the chronic risk LOCs are not
exceeded.

Terrestrial Plants

Listed species acute risk LOCs (RQ>1.0) for direct effects of prothioconazole on semi-aquatic
plants are exceeded for a single application for all uses of prothioconazole with RQs = 2.28-
3.03). Listed species acute risk LOCs are not exceeded for terrestrial plants adjacent to treated
areas.

4.2.3.2.2 Probit Dose-Response Analysis

Aquatic Listed Species Probability of Effects on Individuals

The probability of individual effects at the acute endangered species LOC (RQ = 0.05 which is
equivalent to 1/20 of the LCs, or ECs) for each major listed species’ taxonomic group and the
probability of individual effects at estimated acute RQs above the endangered species acute risk
LOC is provided here. In addition, extrapolation of low probability events such as those
occurring at the LOC, are associated with a high degree of uncertainty. To address this
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uncertainty, analyses of individual effects are also conducted at the upper and lower 95%
confidence interval of the probit slope for each taxon. The probit slopes used in this analysis
were obtained from dose-response relationships for toxicity endpoints used in calculating RQs.

For freshwater fish, a probit dose-response slope could not be estimated from the rainbow trout
data and therefore the probit dose-response analysis is based on a default slope of 4.5. Should
exposure to listed freshwater fish occur at the acute listed species LOC, the probability of one
individual being affected is 1 in 4.2 x ®. Analyses of the probability of individual effects
occurring at exposures that occur at the EECs for these organisms indicate that for fish, the
probability of individual effects is 1 in 2.5 x 10° (for rice) to 1 in 1.0 x 10'¢ ; low probability
events.

The probability of individual effects to listed freshwater invertebrates should exposure occur at
the LOC is 1 in 1.0E+16. The probit dose-response slope used for freshwater invertebrates is
13.7 (95% C.1.-9.1 —18.2) based on a 48-h acute study of water fleas. At the lower and upper
95% confidence limits the probability of individual effects is still 1 in 1.0 x 10'°. For freshwater
invertebrates that might be exposed to levels of prothioconazole corresponding to the crop-
specific EECs, the probability of individual effects isl in 1.0 x 10'°. The probability of
individual effects to mollusks is not calculated since the estimated ECs is based on effects of
growth, a continuous endpoint.

For estuarine/marine non-molluskan invertebrates, the probability of individual effects is 1.0 in
8.1E2E+08. The analysis of the probability of effects to individual listed estuarine/marine
invertebrates is based on a probit dose-response slope of 3.62. The lower and upper 95%
confidence limits were —1.9 and 9.2, respectively which correspond to probabilities of individual
effects ranging from 1 in 1.01 to 1 in 1.00 x 10'®. For exposures that occur at EECs for which
LOC:s are exceeded, the probabilities of individual effects ranged from 1.0 in 1.12 from use on
rice to 1.0 in 531 for use of peanuts.

Terrestrial Listed Species Probability of Effects on Individuals

Since available data indicate that prothioconazole is practically non-toxic to birds, mammals, and
terrestrial invertebrates, the probability of individual effects at the listed species LOC is not
calculated. There is no evidence available that suggests potential acute risks to birds, mammals,
and terrestrial invertebrates associated with proposed uses of prothioconazole. However, it is
important to note that there are potential chronic risks to mammals associated with proposed uses
of prothioconazole, although the probit dose response analysis does not apply to chronic risk.

For plants, a probit dose-response analysis is not conducted since the Tier II plant tests do not
evaluate mortality (LCso) and instead measures the inhibitory effects of a chemical; therefore it is

difficult to estimate the probability that an individual will be affected.

Uncertainties and Assumptions of the Probit Dose-Response Analysis
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Estimates of the probability of affecting individual organisms are based on extrapolation of very
low probability events and are associated with considerable uncertainty in the resulting
estimates. To provide a sense of possible probability values, the analysis is also conducted using
the lower and upper 95% confidence limits of the probit dose-response slope, when available. In
addition to noting the relatively large uncertainty bounds around the probabilities, care should be
employed in interpreting these probabilities beyond their intended purpose as an indication of a
margin of safety, or lack there of, for the endangered species risk estimates based on the
deterministic risk quotient model.

4.2.3.2.3 Indirect Effects

Pesticides have the potential to cause indirect effects to endangered or threatened species by, for
example, perturbing forage or prey availability, altering the extent of nesting habitat, etc. The
potential for indirect effects is determined by comparing RQs to the listed species LOCs. If the
RQ exceeds the listed species LOC then there is the potential for indirect effects to listed species
dependent on those taxa for which the RQ exceeded the listed species LOC.

For aquatic species potentially exposed to prothioconazole, RQs exceeded the listed species
acute risk LOCs to varying degrees for estuarine/marine invertebrates, aquatic vascular and non-
vascular plants and terrestrial (semi-aquatic) plants. Aquatic non-vascular plants had the highest
RQs and for all uses of prothioconazole, ranging from 1164-3127. The probability of individual
effects for saltwater invertebrates did not exceed 1 in 141 for all uses of prothioconazole.

Given the sensitivities of the aquatic plant taxa to prothioconazole, indirect effects to listed
species would be expected most for species dependent on fresh- and saltwater non-vascular (and
perhaps vascular) plants and saltwater invertebrates based on the results of the above analysis.
Given that both aquatic plants and invertebrates are important components of any aquatic
ecosystem, indirect effects on a number of aquatic (and terrestrial) listed species is possible. The
most obvious indirect effects would likely relate directly to reductions in food availability or
habitat alterations associated with reduced aquatic plant and invertebrate biomass. Other, less
obvious, indirect effects might include disruptions of listed species life cycles if certain life-cycle
components are dependent on particular plant or invertebrate species.

For terrestrial species, the screening-level analysis indicated that, for most uses, prothioconazole
has the potential to cause deleterious effects in exposed mammal populations (chronic LOCs are
exceeded for mammals) (Section 4.1). This suggests potential concern for indirect effects on
listed organisms dependant upon mammalian species as prey items or as potential pollinators. A
potential drop in vertebrate biomass associated with prothioconazole use may reduce a
significant portion of the prey base. While it is likely that fields can be repopulated by
immigrants and living breeders after the use of pesticides, if the prey base is removed at a critical
life-cycle juncture, over a large area or of if it is removed for long enough duration, some species
may have difficulty meeting energy needs. Also, some species may be particularly sensitive
during reproductive or developmental periods. A starting point for evaluating the potential risk
of such a scenario would be to first identify listed species likely to occur in the proposed
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prothioconazole use areas, compare life histories of listed species in known prothioconazole use
areas and determine if use is likely to overlap with a sensitive life-cycle component.

The information presented on indirect effects serves as a guide to establish the need for and
extent of additional analyses that may be performed using Services-provided “species profiles”
as well as evaluations of the geographical and temporal nature of the exposure to ascertain if a
“not likely to adversely affect” determination can be made. The degree to which additional
analyses are performed is commensurate with the predicted probability of adverse effects from
the comparison of the dose-response information with the EECs. The greater the probability that
exposures will produce effects on a taxa, the greater the concern for potential indirect effects for
listed species dependant upon that taxa, and therefore, the more intensive the analysis on the
potential listed species of concern, their locations relative to the use site, and information
regarding the use scenario (e.g., timing, frequency, and geographical extent of pesticide
application).

4.2.3.2.4 Listed Species Occurrence Associated with Prothioconazole
Uses

A preliminary analysis of the co-occurrence of listed species and proposed re-registration of
prothioconazole uses was conducted using EFED’s LOCATES database (Version 2.10). The
objective is to provide insight into the potential for exposure of listed species and to identify
those areas, crop uses, and listed species that warrant further attention. A tabulation of the
number of unique listed species in each state associated with proposed uses of prothioconazole is
provided in Table 4.16.

By this tabulation there are possibly a total of 1,147 listed species in counties associated with
counties where prothioconazole may potentially be used. A total of 50 states have listed species
associated with crops on which prothioconazole may be used. Hawaii has the highest number
(302) of listed species that may co-occur with proposed prothioconazole use areas. California is
the second highest with 278 total species followed by Alabama with 87, Tennessee with 85,
Florida with 81, and Texas with 61.

In general, for all proposed uses of prothioconazole there is at least one, and usually more, listed
species that may potentially occur in or near a proposed use area. Appendix H lists the
occurrence in each state of counties that have a listed species of specified taxa and the total list of
endangered species that may co-occur with proposed uses of prothioconazole and a
comprehensive list of species in counties where prothioconazole may be used. This preliminary
analysis indicates that there is a potential for prothioconazole use to overlap with listed species
and that a more refined assessment is warranted. The more refined assessment should involve
clear delineation of the action area associated with proposed uses of prothioconazole and best
available information on the temporal and spatial co-location of listed species with respect to the
action area. This analysis has not been conducted for this assessment.
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Alabalﬁa

4
Alaska 1 2
Arizona 2 8 17 1 9 3 2 42
Arkansas 3 6 1 4 3 1 1 3 22
California 6 15 8 150 29 2 21 22 15 8 278
Colorado 3 10 6 2 2 1 24
Connecticut 3 1 1 1 1 2 1 1 11
Delaware 2 1 2 2 1 8
Florida 1 8 7 1 38 4 9 2 9 81
Georgia 1 5 15 11 2 11 1 5 6 2 60
Hawaii 1 26 200 11 39 1 2 19 2 302
Idaho 2 3 8 6 4 23
Iilinois 3 7 1 7 1 1 2 2 2 26
Indiana 3 11 4 2 2 1 1 24
fowa 3 2 3 1 2 1 1 2 15
Kansas 4 1 4 | 2 1 13
Kentucky 7 22 1 9 5 1 3 48
Louisiana 6 3 2 1 2 2 7 23
Maine 3 | 2 2 2 12
Maryland 2 1 4 2 2 3 2 1 17
Massachusetts 4 1 1 3 2 2 2 15
Michigan 3 2 4 1 4 3 3 1 21
Minnesota 2 2 2 1 i 2 2 12
Mississippi 1 6 9 2 i 3 3 7 32
Missouri 3 6 1 7 7 1 2 2 1 30
Montana 4 2 5 3 14
Nebraska 4 1 2 2 1 1 i 12
Nevada 3 7 15 1 1 27
New Hampshire 1 1 1 1 1 1 6
New Jersey 3 2 1 2 3 1 12
New Mexico 1 7 2 11 13 5 5 1 45
New York 3 1 4 1 1 1 1 2 1 1 16
North Carolina 1 5 8 20 4 1 6 5 5 56
North Dakota 4 1 | 6
Ohio 2 6 4 1 4 2 2 2 23
Oklahoma 7 2 4 1 3 2 19
Oregon 5 1 11 22 2 1 1 43
Pennsylvania 2 2 2 2 1 9
Rhode Island 1 1 1 1 1 1 6
South Carolina 1 5 1 12 1 1 7 6 5 40
South Dakota 4 2 1 1 1 9
Tennessee 1 4 37 1 17 1 15 3 3 2 85
Texas 4 10 13 1 9 1 9 5 3 6 61
Utah 3 19 8 2 2 1 35
Vermont 1 1 1 1 1 5
Virginia 1 3 21 2 12 7 1 3 6 4 1 61
Washington 5 7 18 5 25
West Virginia 1 1 3 4 1 4 15
Wisconsin 4 2 4 2 2 2 16
Wyoming ) 1 2 1 4 9
gl‘;:::eg“"‘“e 8 | 12| 64 | 73 0 [ s8] 17| 13| 11| a4 64 | 59 | 28 1147

4.3 Description of Assumptions, Limitations, and Data Gaps
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4.3.1 Assumptions and Limitations Related to Exposure for All Taxa

This screening-level risk assessment relies on proposed labeled statements of the maximum rate
of prothioconazole application, the maximum number of applications, and the shortest interval
between applications. The frequency at which actual uses approach these maxima is dependant
on agricultural conditions (presence of fungi) and market forces. Moreover, conditions can
change from year to year as fungicide resistance changes through time. It is important to realize
that while a certain use pattern may prevail at present; these patterns can change as a result of
changing conditions. In addition, rates of application less than the maximum rate are also
considered for characterization.

4.3.2 Assumptions and Limitations of Aquatic Exposure Estimates

Although there are uncertainties associated with using the standard PRZM/EXAMS runoff
scenario (10-ha field draining into a 20,000-m> pond with no outlet) for an aquatic exposure
assessment, it is designed to represent pesticide exposure from an agricultural watershed
impacting a vulnerable aquatic environment. Extrapolating the risk conclusions from this
standard pond scenario may either underestimate or overestimate the potential risks.

Major uncertainties associated with the standard runoff scenario include the physical construct of
the watershed and representation of vulnerable aquatic environments for different geographic
regions. The physicochemical properties (pH, redox conditions, etc.) of the standard farm pond
are based on a Georgia farm pond. These properties are likely to be regionally specific because
of local hydrogeological conditions. Any alteration in water quality parameters may impact the
environmental behavior of a pesticide. The farm pond represents a well mixed, static water
body. Because the farm pond is a static water body (no flow through), it does not account for
pesticide removal through flow through or water releases. The lack of flow through the farm
pond provides an environmental condition for accumulation of persistent pesticides. The
assumption of uniform mixing does not account for stratification due to thermoclines (e.g.,
seasonal stratification in deep water bodies). Additionally, the dimensions of the standard runoff
scenario assumes a watershed area to water body volume ratio of 10 ha: 20,000m’>. This ratio is
recommended to maintain a sustainable constructed pond in the Southeastern United States.
Different ratios will result in different relative loadings to the pond. Higher watershed area to
water body volume ratios (as recommended for sustainable ponds in drier regions of the United
States) may lead to higher pesticide concentrations when compared to the standard watershed
area to water body volume ratio. However, larger watershed become increasingly likely to have
multiple land uses and thus, no longer may be reasonably assumed to be 100% cropped with one
crop and all treated with the pesticide.

The standard runoff scenario assumes uniform soils and agronomic management practices across
the standard 10 hectare field. Soils can vary substantially across even small areas; this variation
is not reflected in the model simulations. Additionally, the impact of unique soil characteristics
and soil management practices (e.g., tile drainage) are not considered in the standard runoff
scenario. The assumption of uniform site and management conditions is not expected to
represent some site-specific conditions. Extrapolating the risk conclusions from the standard
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pond scenario to other aquatic habitats (e.g., marshes, streams, creeks, and shallow rivers,
intermittent aquatic areas) may either underestimate or overestimate the potential risks in those
habitats.

Estimated environmental concentrations as a result of the proposed rice use of prothioconazole
were determined using EFED’s rice model. The model estimates EECs by applying the total
annual application to the paddy and partitioning the pesticide between the water and the paddy
sediment according to a linear or K, partitioning model. The resulting EEC represents the
dissolved concentration occurring in the water column and the concentration in water released
from the paddy. Importantly, for ecological risk assessment purposes, exposure to aquatic
species is assumed to occur once the paddy water is released. The EECs are expected to exceed
the true values found in the environment the great majority of the time because the model does
not consider degradation or dilution processes. The EECs estimated in this assessment resulted
in RQs that exceed the acute risk LOC for freshwater fish and invertebrates and the chronic risk
LOC for freshwater invertebrates. These RQs were based on the maximum possible level of
prothioconazole present in paddy water. However, the label specifies that the chemical should
be applied when the rice plant is nearly mature and is likely to cover much of the paddy water;
one estimate indicated 70-90% cover at this stage in the rice plant development (J. Breithaupt,
pers comm., 2006). However, prothioconazole-desthio is somewhat persistent and may lay intact
on plants or in water eventually resulting in EECs higher than those calculated with 70-90%
cover. Foliar dissipation half-lives were estimated to be on the order of 6 days, which suggests
that prothioconazole and degradates are unlikely to remain on rice plants although they may
remain in the paddy since degradation rates cannot be estimated from foliar dissipation rates. To
reduce uncertainties associated with rice paddy EECs would require further study into the
longevity of prothioconazole and metabolites on plants and in rice paddy water. Lastly, it is
important to acknowledge that some rice paddies are used to raise crawfish as well and
consideration should be given concerning the possible exposure of crawfish to residual
prothioconazole and/or prothioconazole metabolites. However, given the apparently moderate
toxicity to freshwater invertebrates and the conservative nature of rice paddy EECs, it is unlikely
that the use of prothioconazole on rice would pose significant risk to crawfish, although the
possibility cannot be completed excluded.

4.3.3 Assumptions and Limitations of Terrestrial Exposure Estimates

4.3.3.1 Location of wildlife species

For screening terrestrial risk assessments for listed species, a generic bird or mammal is assumed
to occupy either the treated field or adjacent areas receiving pesticide at a rate similar to the
proposed treatment rate on the field. This assumption leads to an overestimation of exposure to
species that do not occupy the treated field. For screening risk assessment purposes, the actual
habitat requirements of any particular terrestrial species are not considered, and it assumed that
species occupy, exclusively and permanently, the treated area being modeled. This assumption
leads to an overestimate of exposure in the risk estimates for a proportion of individuals of the
exposed population. Although this estimate represents higher levels of exposure, it is within the
range of possibility as some species may occupy habitats near the proposed use site and utilize
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the site to forage. Gorging can be a common opportunistic behavior in some animals whereby
food items are consumed in excess of the daily requirement due to availability. This example is
more likely to support an acute exposure scenario. Chronic exposure is more difficult to
ascertain since it occurs over a longer duration providing more opportunity for animals to move
and seek forage elsewhere. Nonetheless, many animals do forage over a range that would be
included in agricultural fields; all prey items for these species may come from agricultural use
areas.

4.3.3.2 Routes of exposure

Screening-level risk assessments for spray applications of pesticides consider dietary exposure
alone. Other routes of exposure, not considered in this assessment, are discussed below:

(a) Incidental soil ingestion exposure

This risk assessment does not consider incidental soil ingestion. Available data suggests that up
to 15% of the diet can consist of incidentally ingested soil depending on the species and feeding
strategy (Beyer et al., 1994). Given the low acute toxicity of prothioconazole to birds and
mammals, incidental soil ingestion is unlikely to pose additional acute risks to these species.

Alternatively, for estimates of chronic exposure to mammalian species, the effect of a15%
incidental soil ingestions is estimated from the following:

Assuming a maximum application rate of 0.178 1b prothioconazole/A (0.2 kg/ha) to a bare, very
low density soil (1 g/cm’) incorporated to 1-cm depth (actual incorporation depths may range
from 5 to 20 cm), the following soil concentrations can be calculated for a depth of 1 cm:

soil concentration =
{((0.2 kg/ha)(1,000,000 mg/kg))/(100,000,000 cm3/ha))}x (1 cm’/0.001 kg) =2 mg/kg

Including this concentration into the standard screening-level method and assumptions for food
item pesticide residues (e.g., 82 ppm residue assumption for short grass) shows that ingestion of
soil at an incidental rate of up to 15% of the diet would not significantly increase dietary
exposure. For example a 15 g mammal consumes approximately 7.2 g food daily. The amount
of prothioconazole ingested from short grass is approximately 0.6 mg (7.2 g food consumed x 82
ppm in food). The amount of prothioconazole ingested as a result of incidental soil ingestion is
approximately 0.002 mg (0.15 x 7.2 g x 2 mg/kg), which represents about 3% of the total
exposure due to eating prothioconazole-contaminated food-items. Basically, this brief analysis
indicates that incorporating incidental soil ingestion as an exposure route is not likely to alter risk
conclusions associated with chronic exposures to mammals.

(b) Inhalation exposure
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The screening risk assessment does not consider inhalation exposure. Such exposure may occur
through three potential sources: (1) spray material in droplet form at the time of application (2)
vapor phase pesticide volatilizing from treated surfaces, and (3) airborne particulate (soil,
vegetative material, and pesticide dusts).

Available data suggest that inhalation exposure at the time of application is not an appreciable
route of exposure for birds. According to research on mallards and bobwhite quail, respirable
particle size in birds (particles reaching the lung) is limited to a maximum diameter of 2 to 5
microns (EPA, 1990). The spray droplet spectra covering the majority of pesticide application
situations (AgDrift model scenarios for very-fine to coarse droplet applications) suggests that
less than 1% of the applied material is within the respirable particle size. However, the particles
still may be ingested, and the model does not address this.

Theoretically, inhalation of pesticide active ingredient in the vapor phase may be another source
of exposure for some pesticides under some exposure situations. Considering prothioconazole’s
low vapor pressure, it is unlikely that prothioconazole will exist in the gaseous phase at any
appreciable amount to cause adverse effects via inhalation.

The impact from exposure to dusts contaminated with the pesticide cannot be assessed
generically as partitioning issues related to application site soils and chemical properties render
the exposure potential from this route highly situation specific.

(©) Dermal exposure

The screening assessment does not consider dermal exposure, except as it is indirectly included
in calculations of RQs based on lethal doses per unit of pesticide treated area. Dermal exposure
may occur through three potential sources: (1) direct application of spray to terrestrial wildlife in
the treated area or within the drift footprint, (2) incidental contact with contaminated vegetation,
or (3) contact with contaminated water or soil.

The available measured data related to wildlife dermal contact with pesticides are extremely
limited. The Agency is actively pursuing modeling techniques to account for dermal exposure
via direct application of spray and by incidental contact with vegetation.

4.3.3.3 Incidental Pesticide Releases Associated with Use

This risk assessment is based on the assumption that the entire treatment area is subject to
prothioconazole application at the proposed application rates. In reality, there is the potential for
uneven application of prothioconazole through such plausible incidents as changes in calibration
of application equipment, spillage, and localized releases at specific areas of the treated field that
are associated with specifics of the type of application equipment used (e.g., increased
application at turnabouts when using older ground application equipment).

4.3.3.4 Residue Level Selection
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As discussed earlier in the exposure section of this document, the Agency relies on the work of
Hoerger and Kenaga (1972) as modified by Fletcher et al. (1994) for setting the assumed
pesticide residues in wildlife dietary items. The Agency believes that these residue assumptions
reflect a realistic upper-bound residue estimate, although the degree to which this assumption
reflects a specific percentile estimate is difficult to accurately quantify. It is important to note
that the field measurement efforts used to develop the Fletcher estimates of exposure involve
highly varied sampling techniques. It is entirely possible that much of these data reflect residues
averaged over entire above ground plants in the case of grass and forage sampling. Depending
upon a specific wildlife species’ foraging habits, whole aboveground plant samples may either
underestimate or overestimate actual exposure. In addition, the data that represent residue levels
on insects are not based on insect-specific data; plant residue data are used to represent insect
residue data and is a source of uncertainty regarding insect residue levels.

4.3.3.5 Dietary Intake—The Difference Between Laboratory and Field
Conditions

The acute and chronic dietary-based characterizations of risk rely on comparisons of wildlife
dietary residues with LCsy or NOAEC values expressed in concentrations of pesticides in
laboratory feed. These comparisons assume that ingestion of food items in the field occurs at
rates similar to those in the laboratory. Although the screening assessment process adjusts dry-
weight estimates of food intake to reflect the increased mass in fresh-weight wildlife food intake
estimates, it does not allow for gross energy and assimilative efficiency differences between
wildlife food items and laboratory feed.

On gross energy content alone, direct comparison of a laboratory dietary concentration- based
effects threshold to a fresh-weight pesticide residue estimate would result in an underestimation
of field exposure by food consumption by a factor of 1.25 - 2.5 for most food items. Only for
seeds would the direct comparison of dietary threshold to residue estimate lead to an
overestimate of exposure.

Differences in assimilative efficiency between laboratory and wild diets suggest that current
screening assessment methods do not account for a potentially important aspect of food
requirements. Depending upon species and its dietary matrix, bird assimilation of wild diet
energy ranges from 23 - 80%, and mammal assimilation of diet ranges from 41 - 85% (EPA,
1993). Ifit is assumed that laboratory chow is formulated to maximize assimilative efficiency
(e.g., a value of 85%), a potential for underestimation of exposure may exist by assuming that
consumption of food in the wild is comparable with consumption during laboratory testing. In
the screening process, exposure may be underestimated because metabolic rates are not related to
food consumption.

Finally, the screening procedure does not account for situations where the feeding rate may be
above or below requirements to meet free living metabolic requirements. Gorging behavior is a
possibility under some specific wildlife scenarios (e.g., bird migration) where the food intake
rate may be greatly increased. Kirkwood (1983) has suggested that an upper-bound limit to this
behavior might be the typical intake rate multiplied by a factor of 5.
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In contrast, there is the potential for avoidance, operationally defined as animals responding to
the presence of noxious chemicals in their food by reducing consumption of treated dietary
clements. This response is seen in nature where herbivores avoid plant secondary compounds.
However, reduced food intake, particularly over an extended period, could result in reduced
survival or reproductive output.

4.3.4 Effects Assessment Assumptions and Limitation

4.3.4.1 Age Class and sensitivity of effects thresholds

It is generally recognized that test organism age may have a significant impact on the observed
sensitivity to a toxicant. The screening risk assessment acute toxicity data for fish are collected
on juvenile fish between 0.1 and 5 grams. Aquatic invertebrate acute testing is performed on
recommended immature age classes (e.g., first instar for daphnids, second instar for amphipods,
stoneflies and mayflies, and third instar for midges). Similarly, acute dietary testing with birds is
also performed on juveniles, with mallard being 5-10 days old and quail 10-14 days old. The
screening risk assessment has no current provisions for a generally applied method that accounts
for uncertainty associated with study organism age. In so far as the available toxicity data may
provide ranges of sensitivity information with respect to age class, the risk assessment uses the
most sensitive life-stage information as the screening endpoint.

4.3.4.2 Lack of Effects Data for Amphibians and Reptiles

Currently, toxicity studies on amphibians and reptiles are not required for pesticide registration.
Since these data are lacking, the Agency uses fish as surrogates for aquatic phase amphibians and
birds as surrogates for terrestrial phase amphibians and reptiles. These surrogates are thought to
be reflective of or protective (more sensitive) of herpetofauna. Amphibians are characterized by
a permeable skin. The most important route of exposure for aquatic amphibians would likely be
the dermal route. Using freshwater fish may be suitable surrogates since exposure would likely
be surface area dependent and the gill surface of many fish is a fairly large surface area. Also,
both fish and amphibians are ectothermic so metabolic rates and demands would likely be
similar. For terrestrial species, however, the difference between amphibians and birds and
reptiles and birds is quite large. Terrestrial amphibians and reptiles are both ectothermic while
birds are endothermic; birds have a higher basal metabolic rate required to maintain constant
body temperature. The higher metabolic demands of birds may predispose birds to higher
relative exposures. However, this does not address any potential differences in toxicity. To date,
there are few controlled studies on reptile species that could be used to compare to similar
studies on birds. A priori, there is no strong reason suggesting that one taxon is more or less
sensitive than another. Further research is required to determine whether reptiles and terrestrial-
phase amphibians are suitably represented by bird species in assessing risks.

4.3.4.3 Use of the Most Sensitive Species Tested

87



Although the screening risk assessment relies on a selected toxicity endpoint from the most
sensitive species tested, it does not necessarily mean that the selected toxicity endpoints reflect
sensitivity of the most sensitive species existing in a given environment. The relative position of
the most sensitive species tested in the distribution of all possible species is a function of the
overall variability among species to a particular chemical. The relationship between the
sensitivity of the most tested species versus wild species (including listed species) is unknown
and a source of significant uncertainty. The use of laboratory species has historically been
driven by availability and ease of maintenance. A widespread comparison of species is lacking,
however, even variation within a species can be quite high. For example, in this assessment,
acute studies on water fleas yielded three different values. Granted these were within an order of
magnitude but examples exist where differences have been more extreme.

4.3.4.4 Data Gaps

The dataset for prothioconazole is mostly complete although there are several uncertainties that
could potentially be reduced by conducting or repeating toxicity studies. For example, there is
some uncertainty associated with the life-cycle toxicity study on an estuarine/marine invertebrate
(mysid shrimp). The acute study, which was conducted using prothioconazole-desthio, was
classified as ACCEPTABLE with no major deviations. However, when comparing the results
from the acute study to the chronic study (also conducted using prothioconazole-desthio and
classified ACCEPTABLE), the LCsq is more or less equivalent to the chronic NOAEC
suggesting that mortality and sub-lethal effects occur at or near the same concentration. It
appears that there is considerable variability in the mysid population concerning the response to
prothioconazole-desthio and that for whatever reason; the acute tests have captured some of this
variability. Since there is no reason to exclude the results from the submitted acute toxicity test
(again, classified ACCEPTABLE), an acute-to-chronic ratio using daphnid acute and chronic
data is used to estimate a chronic mysid toxicity endpoint from the LCso. Although repeating the
mysid life-cycle test may reduce some uncertainty associated with the toxicity value, unless the
value from a repeated test is lower than the current value, it is unlikely to alter the current
approach or conclusions since there is no reason to discount the results from the acute mysid test.

In addition, the sediment toxicity study using chironomids was classified as SUPPLEMENTAL
because it did not follow Agency guidelines and because not all exposure levels were
analytically verified. Repeating the study following Agency guidelines in which the chemical is
first added to the sediment would reduce some uncertainty associated with assessing risks to
sediment dwelling invertebrates.

On source of considerable uncertainty in this assessment (and all conazole assessments) is the
lack of toxicity and fate data for the common conazole degradate, 1,2,4-triazole. The triazole
degradate has been shown to be a major degradate (>10% of degradates) in an aerobic aquatic
metabolism study (MRID# 46246515) where concentrations rose above 10% of the total
degradate mixture between days 29 and 59 and by day 121 comprised 41% of the total degradate
mixture. Furthermore, the study indicated that 1,2,4-triazole is mostly in the aquatic phase.
These data indicate that the triazole degradate may reach fairly high concentrations associated
with use of prothioconazole. Although this appears to be an important degradate, especially

88



considering that it is a degradate in common with other conazole fungicides, there are basically
no fate or toxicity data available to generate a robust assessment of the potential risks. However,
data may be forthcoming in support of a cumulative 1,2,4-triazole risk assessment currently
assigned to EFED); to date, little progress has been made on this assessment. To provide some
perspective on the potential risks to aquatic species associated with the 1,2,4-triazole degradate, a
structure activity relationship (SAR) was used to estimate acute and chronic toxicity values for
aquatic species. EPA’s SAR program, ECOSAR
(http://www.epa.gov/oppt/newchems/tools/2 1 ecosar.htm), was used in estimating aquatic
toxicity data. ECOSAR uses SARs to predict aquatic toxicity data for a given chemical based on
the structural similarity of that chemical to other chemicals for which toxicity data are available.
For 1,2,4-triazole, the only inputs needed were the octanol/water partitioning coefficient (Koy = -
0.29), the molecular weight (69.07), and the Simplified Molecular Input Line Entry System
notation (SMILES) that is a description of the chemical structure. ECOSAR generates aquatic
toxicity estimates for fish, invertebrates, and algae. The most sensitive taxa, based on acute
toxicity estimates were freshwater invertebrates (daphnia) with an estimated ECsp of 645 mg/L
(645000 pg/L). Comparing this value to the highest estimated aquatic EEC, which was 139 pg/L
(rice), yields an RQ well below 0.01 indicating that the potential for adverse effects to freshwater
invertebrates associated with proposed prothioconazole uses is low. Moreover, since the
endpoint for freshwater invertebrates was the lowest, this analysis indicates a low potential for
adverse effects for fish and green algae as well. Similarly, the chronic values were 648, 125, and
97 mg/L for fish, invertebrates and green algae; risk estimates generated using these toxicity
endpoints resulted in RQs that were all well below 0.01, indicating a low potential for adverse
effects. Although the risk estimates based on ECOSAR outputs for the 1,2,4-triazole degradate
suggest that risks to aquatic species are unlikely, there is still considerable uncertainty regarding
the actual toxicity of the triazole degradate. To conduct a thorough, robust risk assessment on
1,2,4-triazole, a complete data set (fate and toxicity) would be optimal.

4.3.5 Assumptions Associated with the Acute LOCs

The risk characterization section of the assessment document includes an evaluation of the
potential for individual effects to listed species at an exposure level equivalent to the LOC. This
evaluation is based on the median lethal dose estimate and dose/response relationship established
for the effects study corresponding to each taxonomic group for which the LOCs are exceeded.
The slope of the probit-dose response is used to generate a probability of individual effects near
the low end tail of the curve. Predictions based on low probability events are by nature highly
uncertain. Moreover, for this assessment the dose-response curve representing a given taxa is
generated from one study using one species. It is likely that the resulting dose-response
relationship does not represent the response of all species within a taxon. Calculating the
probability of individual effects at the lower and upper bounds of the slope is designed to address
this source of uncertainty but the extent to which this captures the variability within a taxon is
unknown. In some cases, a probit dose-response relationship cannot be calculated; as was the
case with mammals in this assessment (data was unavailable). Here, event probabilities for
mammalian species were calculated based on a default slope assumption of 4.5 with upper and
lower confidence intervals of 2 and 9 (Urban and Cook, 1986). Given the large uncertainty

89



associated with the probability estimates, it is not possible to accurately predict the chance of an
individual mortality event for listed mammalian species
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APPENDIX A. Preliminary Data Screen.

& ”"%,\ 'TED STATES ENVIRONMENTAL PROTECTION AGENCY

s &5 WASHINGTON, D.C. 20460
‘ < OFFICE OF
Dy e Sussranes
DP Barcodes: 303488,
303495
PC Code: 113961
Date: November 9, 2004
MEMORANDUM:

SUBJECT: EFED Preliminary Screen of Environmental Fate and Ecological
Effect Studies of Prothioconazole

To: Bob Tomerlin, Product Manager
Registration Division

FROM: John Ravenscroft, Biologist
Roxolana Kashuba, Environmental Scientist
Christopher Salice, Biologist
Environmental Fate and Effects Division (7507C)

THRU: Kevin Costello, Geologist, RAPL
Elizabeth Behl, Branch Chief
Environmental Risk Branch IV
Environmental Fate and Effects Division (7507C)

The Environmental Fate and Effects Division (EFED) has completed its review of
the preliminary screen of both environmental fate and ecological effect studies on
prothioconazole. There were a total of 33 environmental fate studies, including eight
non-guideline supplementary studies, (Table A) and 51 ecological effect studies (Table
B) submitted for prothioconazole. Both tables list each of the studies and whether there
were any issues associated with the study that may limit its utility in ecological risk
assessment. In general, the studies appeared to contain sufficient information on the
fate and effects of prothioconazole for EFED to complete data evaluation records and
an ecological risk assessment of the chemical; however, there were some gross
deficiencies that call in to question the validity of a few of the submitted studies.

Environmental fate studies submitted to the Agency in support of the new
chemical registration of prothioconazole are summarized in Table A and include the
required degradation, metabolism, and mobility tests using technical grade active
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ingredient (JAU6476) and terrestrial field dissipation tests using the formulated end
product 250 EC and 250 SC (~250 g a.i./L). There is one required environmental fate
guideline study which was not submitted: Accumulation in Laboratory Fish (165-4).
There are two submitted studies which do not appear to be scientifically valid and/or do
not meet data requirements. The parent hydrolysis study did not sample long enough to
establish the degradation pattern of the parent (less than 10% degradation in 7 days),
despite the additional submitted 30-day hydrolysis study of one of degradates. The
terrestrial field dissipation study in Saskatchewan reported 6 out of 7 recoveries >110%
(with an average of 113.1%) for JAU6476-S-methyl and 3 out of 7 recoveries >110% for
JAU- thiazocine (with an average of 109.3%) during method validation at 10 ug/kg
fortification level. Recoveries in experimental soil cores were at 115% for JAU6476-
desthio, 114% for JAU6476-S-methyl, and 112-113% for JAU6476-thiazocine. The
repeated recovery of excess mass calls the validity of the data into question. However,
the terrestrial field dissipation data requirement is met, due to the submission of three
additional terrestrial field dissipation studies conducted in the United States.

There were several other important guideline deviations which merit closer
scrutiny during full review of these studies. The first aerobic soil metabolism study did
not identify diffuse radioactivity measured at 11.8%, 12.4%, and 16.3%, while the last
aerobic soil metabolism study did not identify degradates at 11% and 27%. Three
aerobic metabolism studies sampled for less than the required 365 days (120, 120, and
125 days, respectively). The Manitoba terrestrial field dissipation study pretreatment
samples and deepest samples contained concentrations of one degradate above the
minimum detection level. Other minor guideline deviations are noted, such as no
LOQ/LOD reporting.

Ecological effect studies submitted to the Agency in support of the new use
registration of prothioconazole are summarized in Table B and included the required
acute and chronic toxicity tests using the technical grade active ingredient (JAU6476)
and formulation 480SC, plus three degradates, SXX0665, S-methyl, and desthio. Not
all combinations of parent, formulation, and degradates were tested in each toxicity
category; however, almost all guideline studies were tested with the parent and at least
one of the degradates. Common problems with the studies included insufficient
organism size in the fish toxicity studies, solubility problems with the chemical and
issues with verifying actual test concentrations in the aquatic studies.

The array of studies provided by the registrant in support of this chemical's
registration, including two chironomus life cycle tests with the parent and the SXX0665
degradate, is impressive and commendable.

Table A. Summary of preliminary screen on environmental fate studies for
rothioconazole. (N/A = not applicable).

Guideline Description MRID Title Does this study have
a “fatal flaw”?
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Guideline Description MRID Title Does this study have
a “fatal flaw”?
161-1 Hydrolysis 46246505 | Hydrolysis of [Phenyl-UL-"*C] JAU6476 in Sterile Yes; only sampled
Aqueous Buffer Solutions. for 7 days (30
required).
161-1 Hydrolysis 46246506 SXX0665: Hydrolysis in Buffers. No; one material
balance at 118.7%;
no LOD.
161-2 Photodegradation | 46246507 Photolysis of JAU6476 in Sterile Aqueous No; one material
in Water Buffer. balance at 87.1%; no
LOD/LOQ.
None Photodegradation | 46246508 Determination of the Quantum Yield and Non-guideline
in Water Assessment of the Environmental Half-life of the supplementary
Direct Photodegradation in Water of JAU6476. study.
None Photodegradation | 46246509 Determination of the Quantum Yield and Non-guideline
in Water Assessment of the Environmental Half-life of the suppiementary
Direct Photodegradation of SXX0665 in Water. study; no LOD/LOQ.
161-3 Photodegradation | 46246510 Photolysis of JAU6476 on Soil Surface. No.
on Soil
162-1 Aerobic Soil 46246511 | Proazolthion (proposed) [JAU6476): Degradation No; unidentified
Metabolism and Metabolism of JAU6476 in Aerobic Soils. diffuse radioactivity
at 11.8, 12.4, 16.3%.
162-1 Aerobic Soil 46246512 Aerobic Degradation of JAU6476 in Two Soils No;
Metabolism only sampled for 120
days; no LOD/LOQ.
162-1 Aerobic Soil 46246513 Degradation of JAU6476-desthio (SXX0665) in No; only sampled for
Metabolism Four Soils under Aerobic Conditions. 120 days; no
LOD/LOQ.
162-1 Aerobic Soil 46246514 | Degradation of JAU6476-S-methyl (WAK7861) in No;only sampled for
Metabolism Four Soils Under Aerobic Conditions. 125 days; degradates
at 11 and 27% not
identified; material
balances at 89.6 and
117.1%; no
LOD/LOQ.
None Aerobic Soil 46246546 Calculation of Degradation Rates of JAU6476 Non-guideline
Metabolism Rates Based on Aerobic Soil Degradation Studies. supplementary
study/calculations.
162-3 Anaerobic 46246516 Anaerobic Aquatic Metabolism of JAU6476. No.
Aquatic
Metabolism
162-4 Aerobic Aquatic 46246515 Aerobic Degradation and Metabolism of the No; foreign (German)
Metabolism Active Ingredient JAU6476 in the soil was used.
Water/Sediment System
162-4 Aerobic Aquatic 46246540 Degradation of JAU6476 and its Major Non-guideline
Metabolism Metabolites in Two Sediment-Water Systems supplementary
Kinetics under Aerobic Conditions: Kinetics Modeling. study/calculations.
163-1 Mobility 46246449 | Estimation of the Adsorption Coefficient (Koc) of Non-guideline

JAU6476 on Soil Using High Performance Liquid
Chromatography (HPLC).
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Guideline Description MRID Title Does this study have
a “fatal flaw”?
163-1 Mobility 46246450 Adsorption/Desorption of [phenyl-UL-"*C] No; one material
$XX0665 on Four Different Soils balance at
110.6+4.6%; bulk
density not provided;
no LOD/LOQ.
163-1 Mobility 46246501 | Adsorption/Desorption of S-methyl-JAU6476 on No; bulk density not
Four Different Soils. provided; no
LOD/LOQ.
163-1 Mobility 46246502 | Estimation of the Adsorption Coefficient (Koc) of Non-guidetine
JAU6476-thiazocine on Soil Using High supplementary
Performance Liquid Chromatography (HPLC). study/calculations.
163-1 Mobility 46246504 Aged Soil Column Leaching of JAU6476. No; bulk density not
provided; only one
soil tested.
163-1 Mobility 46246534 Soil Adsorption Value (Koc) for JAU6476. Non-guideline
supplementary
study/calculations.
163-1 Mobility 46246539 Leaching behaviour of JAU6476 formulated as No; bulk density not
250 EC in soil (parent leaching). provided.
164-1 Terrestrial Field 46246517 Terrestrial Field Dissipation of JAU6476 in No; storage stability
Dissipation California Soil, 1999. samples not
analyzed at time zero
164-1 Terrestrial Field 46246518 Terrestrial Field Dissipation of JAU6476 in No; storage stability
Dissipation Georgia Soil, 1999. samples not
analyzed at time
zero.
164-1 Terrestrial Field 46246519 | Terrestrial Field Dissipation of JAU6476 in New No; storage stability
Dissipation York Soil, 1999. samples not
analyzed at time
zero.
164-1 Terrestrial Field 46246520 Terrestrial Field Dissipation of JAU6476 in Yes; recoveries over
Dissipation Saskatchewan Soil, 1999. 110%; use of
additional pesticide.
164-1 Terrestrial Field 46246521 Terrestrial Field Dissipation of JAU6476 in No; application rate
Dissipation Manitoba Soil, 1999, uncertain; sampling
not done to sufficient
depths; pretreatment
samples
contaminated;use of
additional pesticides.
164-1 Terrestrial Field 46246525 Determination of the Storage Stability of No; one >10%

Dissipation

JAU6476 and the Metabolites JAU6476-desthio
and JAU6476-methy! in Soil.
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Guideline Description MRID Title Does this study have
a “fatal flaw”?
164-1 Terrestrial Field 46246526 Dissipation of JAU6476 (250 EC) in Soil Under No; two >10%
Dissipation Field Conditions (France, Germany, Great metabolites
Britain, Italy). (JAUB476 thiazocine
and 1,2,4-triazol) not
tested; slopes of test
sites not reported.
164-1 Terrestrial Field 46246538 | Freezer Storage Stability of 1H4-1,2,4-Triazole[3,5- No; one >10%
Dissipation “C]in Soil. metabolite (JAU6476
thiazocine) not
tested.; used soil
different from field
studies.
164-2 Aquatic Field 46246522 | Aquatic Field Dissipation of JAU6476 in a No; poor recoveries
Dissipation California Rice Field, 2000. in frozen storage.
46246523 | Aquatic Field Dissipation of JAU6476 in an No; poor recoveries
Arkansas Rice Field, 2000. in frozen storage.
46246524 | Aquatic Field Dissipation of JAU6476 in a No; poor recoveries
cropped Arkansas Rice Field, 2000. in frozen storage.
165-4 Accumulation in N/A N/A Not provided.
Laboratory Fish (Required because
Kow at env. pH is >
1000.)
166-1 Prospective 46246535 Analytical Method for the Determination of Non-guideline
Ground Water JAU6476, Desthio, S-methyl and JAU6476- suppliementary
Monitoring thiazocine in Water. analytical method

development.

Table B. Summary of preliminary screen for ecological effects tests on

prothioconazole.
Guideline MRID Study Title Does this study have a “fatal flaw”?
Number
711 462460-36 Acute oral toxicity study with | TGAI. No.
the Bobwhite
462460-37 S$XX0665. No.
71-2 462460-38 A dietary LC50 study with the | TGAL No.
Northern Bobwhite
462460-39 Desthio. No.
712 462460-40 A dietary LC50 study with the | TGAI. No.
Mallard
71-4a 462460-42 Avian reproduction study in TGAL No. Additional info required for upgrading to
Northern Bobwhite core status.
462460-43
Desthio. No.
71-4b 462460-44 Avian reproduction study in TGAl. No.
Mallard
462460-45 Desthio. No.
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Guideline MRID Study Title Does this study have a “fatal flaw”?
Number
72-1 462460-18 An acute toxicity study with TGAL No.
the Rainbow trout
462460-19 480SC formulation. Fish weights below acceptable
range.
462460-20
S$XX0665. No.
462460-21
S-methyl. Invalid study. Measured concentration
problems.
72-1 462460-22 Acute toxicity to Bluegill TGAI. Fish weights too low. Solubility issues.
sunfish
462460-23 480SC formulation. Fish weights below acceptable
range.
72-1 462460-25 Acute toxicity to common TGAI No.
carp
72-1a 462460-26 Acute toxicity to Fathead Desthio. Fish size below acceptable range.
minnow
72-1a 462460-24 Acute toxicity to Golden orfe S$XX0665. Test concentrations not verified.
Upgradable?
72-2 462460-09 An acute toxicity study with TGAI. No.
the daphnid
462460-10 480SC formulation. No.
462460-11 SXX0665. Test concentrations not verified.
462460-12 S-methyl. No.
72-2 462460-13 Acute toxicity study with Desthio. No
crayfish
72-3a 462460-27 Acute toxicity study with the TGAI; fish size below acceptable range
Sheepshead minnow
72-3b 462460-14 Acute toxicity to Eastern TGAI. No.
Oyster
72-3c 462460-16 Acute toxicity to Mysids TGAI. No.
462460-17 Desthio. No.
72-4a 462460-31 Toxicity to the early life TGAI Invalid study. Low hatchling success in all
stages of the Rainbow trout treatments.
462460-32
Desthio. Invalid study. Low hatchling success in all
treatments.
72-4b 462460-28 21-d chronic toxicity with the TGAI. Sample solutions not verified.
Daphnid
462460-29 Desthio. Sample solutions not verified.
72-4¢ 462460-30 Life cycle toxicity test with Desthio. No.
the Mysid
72-5 462460-33 Life-cycle toxicity test with Desthio. Post-hatch period too short ( 4 wks. vs. 8

the Fathead minnow
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Guideline MRID Study Title Does this study have a “fatal flaw”?
Number
122-1 462460-49 Tier | seedling 480SC formulation. No.
emergence/vegetative vigor
123-2a 462460-50 Tier Il seedling emergence 480SC formulation. No.
123-2 462461-01 Toxicity to duckweed TGAI. No.
462461-02 480SC formulation. No.
462461-04 Desthio. No.
123-2 462461-09 Acute toxicity to the TGAI No.
freshwater diatom
123-2 462461-10 Growth inhibition test with TGAI No.
the marine diatom
123-2 462461-05 Growth inhibition test with TGAIL No.
freshwater blue-green alga
462461-07 S-methyi. Nominal vs. measured test concentration
issue. Additional info. needed?
462461-08 SXX0665. No.
123-3 462461-03 Toxicity to the freshwater TGAL No.
green alga
462461-06 480SC formulation. No.
14141 462460-46 Acute oral and contact 480SC formulation. No.
toxicity tests with the
462460-48 honeybee TGAIl. No.
N/A 462461-23 acute toxicity to the
462461-24 earthworm
N/A 462461-31 Development and emergence | TGAL. Non-guideline, but major QC issues with mean
of Chironomus larvae measured vs. nominal test concentrations.
462461-32 S§XX0665. Non-guideline, but major issues with

measured test concentrations.
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APPENDIX B. Environmental Fate Data.

Abiotic Degradation
Hydrolysis

Prothioconazole is stable to hydrolysis at environmentally relevant pH’s and temperatures. In a
study conducted in darkness for 7 days at 50°C, [phenyl-UL-MC]prothioconazole (at 3.6-3.9 mg
a.i./L) did not hydrolyze in sterile pH 7 and 9 aqueous buffer solutions (degradation rate was not
statistically different from zero), and hydrolyzed with a half-life of 120 days in sterile pH 4
aqueous buffer solution (MRID: 46246505). The half-life of prothioconaole at 250C at pH 4
was extrapolated by the study author from the S0UC data to between 679 days and >10 years.
No major transformation products were detected in any pH solution. The minor transformation
products were JAU6476-desthio (SXX0665; 2-[2-(1-chlorocyclopropyl)-3-(2-chlorophenyl)-2-
hydroxypropyl]-1,2-dihydro-3H-1,2,4-triazole), formed at a maximum of 5.3%, 2.7%, and 2.4%
of the applied at pH 4, pH 7, and pH9, respectively, and an unidentified transformation product
(M1) formed at a maximum of 2.5%, 1.9%, and 1.9% of the applied at pH 4, pH 7, and pH9,
respectively. The submitted study was classified as acceptable and provides adequate data for
the risk assessment.

Prothioconazole-desthio is stable to hydrolysis at environmentally relevant pH’s and
temperatures. In a study conducted in darkness for 30 days at 25°C, [phenyl-UL-
'Cprothioconazole-desthio (at 5.00 mg/L (pH 5), 3.67 mg/L (pH 7) and 3.72 mg/L (pH 9)) did
not hydrolyze in sterile pH 5, 7 and 9 aqueous buffer solutions (MRID: 46246506). The
submitted study was classified as supplemental because multiple replicates were not analyzed via
the same method (either TLC or HPLC) for each sampling interval, not allowing for knowledge
of the precision of the data. However, this study provides useful data for the risk assessment.

Aqueous Photolysis

Prothioconazole is rapidly photodegraded to prothioconazole-desthio in water under favorable
light conditions, however, prothioconazole-desthio persists under further irradiation. In the
guideline study submitted, [phenyl-UL-'*C] and [triazole-3,5-"*C]prothioconazole, at 4.09 - 4.47
mg a.i./L, photodegrades with a half-life of approximately 9.7 days (corrected for continuous
irradiation conditions and natural sunlight; uncorrected laboratory-measured half-live of 1.9
days) in sterile pH 7 aqueous buffered solution maintained at 25°C and irradiated with a xenon
lamp for 18 days (the equivalent of 93 days of summer sunlight at 40 °N latitude) (MRID
46246507). Prothioconazole and prothioconazole-desthio together, however, photodegrade with
a half-life of 101.9 days (corrected for continuous irradiation conditions and natural sunlight;
uncorrected laboratory-measured half-live of 19.9 days). In addition to prothioconazole-desthio,
there are two other major degradates identified: prothioconazole-thiazocine and 1,2,4-triazole.
The three major degradates have maximum concentrations of 55.7%, 14.1%, and 11.9% of the
applied observed on the 11", 5™ and 18" day of incubation from the phenyl, phenyl, and triazole
labelled parent, respectively. The six minor transformation products in the irradiated samples
were characterized but not identified and were formed at a maximum of 4.6-7.0% of the applied
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amount in both phenyl and triazole labelled treatments. From seven to nine additional unassigned
peaks were detected in both labelled treatments, together representing 13.0-19.2% of the applied
radioactivity on day 18, with the largest single peak at 3.1% of the applied radioactivity (2.9%
HPLC peak area ratio) in either treatment. At test termination, in the irradiated samples, the
evolved CO; and volatile organic compounds amounted to 3.0% and 1.7% of the applied
radioactivity, respectively, for the phenyl label, and 0.5% and 0.1% of the applied radioactivity,
respectively, for the triazole label. Based on the results of the study, photodegradation is
expected to be a potential route of dissipation for prothioconaozle and prothioconazole-desthio
together in the environment when the compounds are present in clear, shallow surface water.
This aqueous photodegradation study was classified as supplemental because single replicates
from a bulk sample were used (multiple replicates per sampling interval from separate vessels
are prefered), all dark control data were not reported, and 13.0-19.2% of applied radioactivity
(“unassigned metabolites™) were not separately reported. However, this study still provides
useful data for the risk assessment.

Soil Photolysis

Prothioconazole photodegradation on soil is insignificant compared to metabolism, as evidenced
by similar degradation rates in both irradiated and dark samples. In the guideline study
submitted, [phenyl-UL-"*C]prothioconazole (applied at 1.4 mg a.i./kg soil) together with
prothioconazole-desthio are considered stable to photodegradation on loamy sand soil
maintained at 20°C and 75% of 1/3 bar moisture content, and continuously irradiated with a
xenon lamp for 15 days (the equivalent of 77 days of summer sunlight at 40 ° N latitude) (MRID
46246510). Correction for soil metabolism lead to a negative (impossible) soil photolysis half-
life because dark samples actually degraded slightly faster than irradiated samples (experimental
half-life of 8.6 days for irradiated samples compared to 7.8 days for dark controls) and, therefore,
degradation could not have been due to photolysis. Correction for natural sunlight was, then, not
necessary. The major transformation product detected in both dark and irradiated samples is
prothioconazole-desthio, which is formed quickly and in large amounts (maximum of 38.5% of
the applied radioactivity on day 7). Due to this and to the fact that it has similar toxicity to that
of parent prothioconazole, prothioconazole-desthio is added to parent in half-life calculations,
resulting in the same stable to soil photolysis conclusion (experimental half-life of 33.6 days for
irradiated samples compared to 21.8 days for dark controls). The minor transformation products
in the irradiated samples are JAU6476-triazolinone, JAU6476-sulfonic acid, and two
unidentified products (Unknown 1 and Unknown 3) detected at a maximum of 2.5%, 3.0%, 1.4%
and 3.1% of the applied radioactivity, respectively. The minor transformation products in the
dark samples are JAU6476-triazolinone and one unidentified products (Unknown 2) detected at a
maximum of 3.2% and 1.1% of the applied radioactivity, respectively. Unknown2 was detected
only in a dark sample, and not detected in irradiated sample. JAU6476-sulfonic acid, Unknownl
and Unknown3 were detected only in irradiated samples (albeit in small amounts). It appears
that no significant transformation products are speciﬁcallz' generated by phototransformation on
a soil surface. In the irradiated samples, non-extracted ['*C]residues increased from 8.4% of the
applied radioactivity at day 0 to 25.5% of the applied radioactivity by study termination. Non-
extracted [*C]residues in the dark samples increased from 8.4% of the applied radioactivity at
day O to a maximum of 36.5% of the applied radioactivity on day 7 and decreased to 26.4% of
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the applied radioactivity at study termination. A maximum of 9% (irradiated soils) and 12%
(dark controls) of the applied radioactivity was unidentified in the study (origin and diffuse
radioactivity). Based on the results of the study, photodegradation on soil is not expected to be a
potential route of dissipation for prothioconaozle and prothioconazole-desthio together in the
environment. This study was classified as acceptable and provides adequate data for the risk
assessment.

Metabolism
Aerobic Soil Metabolism

Two aerobic soil metabolism studies conducted on four soils total are submitted and useable for
quantitative estimates of aerobic biotic degradation of prothioconazole and prothioconazole-
desthio together. Prothioconazole rapidly dissipates from aerobic soil systems (down to 7.9-52.1
% applied by 1 day post-treatment and <2.0-23.2 % of applied by 7 days post-treatment).
However, high amounts of prothioconazole-desthio (11.7-39.8% of applied at 1 day post-
treatment and 19.2-41.3 % of applied at 3 days post-treatment) and unextracted material (20.6-
30.7% of applied at 1 day post-treatment and 29.7-39.5 % of applied at 3 days post-treatment)
are reported simultaneously. Both chemicals are similarly toxic and unextracted material is
poorly extracted, so these three components do not have to be separated in estimates of aerobic
soil degradation. Half-lives and empirical DTsos and DTgs of reported parent and
prothioconazole-desthio alone may substantially underestimate degradation rates. Unextracted
residues are, therefore, assumed to consist of toxic material which has just not been extracted
harshly enough (ie., may become bioavailable in the environment), and their amounts are added
to parent concentration in half-life calculation. In silt, loamy sand, silty loam, and silty clay
loam soils, calculated aerobic biotic degradation of both compounds together was very slow
(MRID 46246511: t;,; = 578 days (silt, phenyl label), t;» = 1155 days (silt, triazole label), t1, =
1155 days (loamy sand, phenyl label), t;» = 1386 days (loamy sand, triazole label); MRID
46246512: t1, = 990 days (sandy loam, phenyl label), t1, = 533 days (silty clay loam, phenyl
label)). When incubated in darkness for up to one year at 20 ©C, maintained at 75% of 1/3 bar
moisture, prothioconazole degraded to prothioconazole-desthio, prothioconazole-S-methyl,
1,2,4-triazole, prothioconazole-sulfonic acid, prothioconazole-triazolinone, prothioconazole-3, 4,
5, and 6-hydroxy-desthio, 2-chlorobenzoic acid, and CO,. Non-extractable residues comprised
2.7-10.9% of applied at time zero and 20.6-52.7 % of applied from 1 DAT through study
termination in all soils with both labels.

High uncertainty surrounds the estimate of the aerobic soil metabolism half-life given the large
assumption about the unextracted residues. Studies using more extensive and appropriate
extraction procedures would help reduce this uncertainty. Because the aerobic soil metabolism
half-lives are calculated in this conservative fashion, the persistence of prothioconazole and
prothioconazole-desthio together may be slightly overestimated in this assessment. Additionally,
these half-life values are likely imprecise due to extrapolation beyond the time limits of the
sampling period (120-day and 365-day study durations). These studies were classified as
acceptable.

100



Aerobic Aquatic Metabolism

As prothioconazole degraded relatively quickly to prothioconazole-desthio, unextracted material
is poorly extracted and both chemicals are similarly toxic, aerobic aquatic metabolism cannot be
quantitatively evaluated for prothioconazole alone. Prothioconazole and prothioconazole-desthio
together degraded at a moderate pace in two aerobic water/sediment systems incubated in the
dark at 20 °C for 121 days (total system: t;» = 75.3 days, pond/loam, phenyl label; t;,, = 66.6
days, pond/loam, triazole label; t,» = 44.4 days, lake/loamy sand, phenyl label; t;» = 41.0 days,
lake/loamy sand, triazole label; water layer: t;, = 17.4 days, pond/loam, phenyl label; t;» = 16.3
days, pond/loam, triazole label; t;, = 23.7 days, lake/loamy sand, phenyl label; ti, = 21.9 days,
lake/loamy sand, triazole label; MRID: 46246515). Prothioconazole degraded to
prothioconazole-desthio, prothioconazole-S-methyl, 1,2,4-triazole (triazole label only),
prothioconazole-triazolinone, prothioconazole-triazolylketone, and CO,. Prothioconazole-
desthio appears to degrade more quickly in aerobic water/sediment systems than in aerobic soil
alone. Similar to but slightly less than in aerobic soil degradation studies, non-extractable
residues compose 19.6-19.9% of applied at 1 DAT and 21.1-46.7% of applied from 3 DAT
through study termination in one (pond/loam) aerobic water/sediment system with both labels,
and 6.7-7.3% of applied at 1 DAT and 9.6-30.3% of applied from 3 DAT through study
termination in the other (lake/loamy sand) aerobic water/sediment system with both labels.
These data suggest the formation of a degradate and the subsequent sorption of the degradate to
sediment. Due to this large amount of claimed unextracted material and the mild extraction
procedures utilized in this study, unextracted residues are assumed to consist of parent which had
just not been extracted harshly enough and may actually be bioavailable in the environment).
Therefore, unextracted amounts were included with parent residues in half-life calculations.

Uncertainty surrounds the estimate of the aerobic aquatic metabolism half-life given the
assumption regarding unextracted residues. Studies using more extensive and appropriate
extraction procedures could help reduce this uncertainty. Since the anaerobic aquatic
metabolism half-lives were calculated in this conservative fashion, the persistence of
prothioconazole and prothioconazole-desthio may be overestimated in this assessment. This
study is classified as supplemental because multiple samples were not used per interval,
exclusively foreign soils were used without reporting taxonomic classifications, and
water/sediment characterization of actual samples used in the study was lacking.

Anaerobic Aquatic Metabolism

Prothioconazole degraded to prothioconazole-desthio while in storage and, therefore, reported
amounts of prothioconazole-desthio are considered parent. Prothioconazole and
prothioconazole-desthio together degraded slowly (ti, = 231 days, total system; t,, = 61.9 days,
water layer; MRID: 46246516) in an anaerobic pond and flooded sandy clay loam sediment
system incubated in the dark at 20.3 °C for 360 days. Prothioconazole degraded extensively to
prothioconazole-S-methyl (maximum of 78.2% of applied radioactivity in total system). The
1,2,4-triazole degradate was not tracked as the study was conducted using only the phenyl label.
Non-extractable residues compose only 3.4-3.5% of applied at 1 DAT and 3.0-26.5% of applied
from 3 DAT through study termination. However, due to the mild extraction procedures
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implemented in this study, unextracted residues were assumed to consist of parent which had just
not been extracted harshly enough (ie., may become bioavailable in the environment), and their
amounts were added to parent concentration in half-life calculation.

Mobility and Persistence
Adsorption/Desorption

Prothioconazole adsorption coefficients could not be calculated due to instability (rapid
degradation) in the test system and lack of resolution in column, as characterized by two column
leaching studies on prothioconazole (MRIDs: 46246539 and 46246504). Prothioconazole-
desthio is expected to have some mobility in most soils, but may be expected to bind to some
benthic sediments in the aquatic environments based on laboratory sorption coefficients derived
from a batch equilibrium study on prothioconazole-desthio on four types of soil (Kd of 4.13-
13.38 mg/L, Koc of 523-678 mL/goc; MRID: 46246450). The soil binding is strongly
correlated to organic carbon content of soil (r*= 0.996). An additional degradate
prothioconazole-S-methyl is also expected to have low to slight mobility, predicted from high to
very high laboratory sorption coefficients derived from a batch equilibrium study on four types
of soil (Kd of 15.6-64.1 mg/L, Koc of 1973-2995 mL/goc; MRID: 46246501). Mobility may
vary slightly relative to the rate of drainage of soil, increasing in coarse-grained, well-drained
soils and decreasing in fine-grained, poorly-drained soils. However, in general, prothioconazole-
desthio may be mobile in some soils where agriculture is typically conducted. Two of these
studies (MRIDs: 46246504 and 46246450) are classified as acceptable; one study (MRID:
46246539) is classified as supplemental and does not satisfy Subdivision N Guideline §163-1
data requirements for a mobility study using unaged soil because the soil columns were leached
with an insufficient volume of 0.01M CaCl, solution.

Terrestrial Field Dissipation

There were three submitted U.S. terrestrial field dissipation guideline studies (MRIDs:
46246517, 46246518, 46246519). Prothioconazole was applied in total concentrations [in soil]
of 800 ug/kg, 400 ug/kg, and 1000 ug/kg in terrestrial California, Georgia, and New York fields,
respectively, over the course of 6, 2, and 6 applications, respectively. Prothioconazole and
degradates prothioconazole-desthio, prothioconazole-S-methyl, prothioconazole-thiazocine, and
1,2,4-triazole were measured.

Prothioconazole alone dissipated from the top layer of soil with a DT of less than 2 or 3 days,
but prothioconazole-desthio dissipated from the top layer of soil with extremely variable DTso of
28-422 days. Moderate amounts of prothioconazole-S-methyl were detected above the level of
quantitation (LOQ) in 0-15 cm soil, and 1,2,4-triazole was detected at all soil depths, albeit not
above the LOQ. Prothioconazole-thiazocine was not detected above the MDL.

Prothioconazole was not detected below 15 cm in any of the three fields in California, Georgia or
New York. Prothioconazole-desthio was detected at levels above the LOQ down to 30 cm and at
levels above the minimum detection limit [MDL] but below the LOQ down to 45 c¢m in one
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replicate in the California field study, and at levels below the LOQ at one to two sampling times
in the Georgia and New York field studies. Prothioconazole-S-methyl was detected below 15
cm only in a single replicate (below LOQ) in the field study in California.

Uncertainties in the terrestrial field studies include uneven application, temporally variable
concentrations, and questionably adequate sampling schedules. In the California, Georgia, and
New York fields, there was a range of 17.2-44.7 ug/kg, 56.9-67.7 ug/kg, and 57.6-78.2 ug/kg soil
of parent prothioconazole measured at time zero (post sixth, second, and sixth application),
respectively, and a 64.8-100.4%, 63-113%, and 47.3-121.1% recovery, respectively, in
application rate verification procedures across all six applications. These terrestrial field
dissipation studies are classified supplemental because prothioconazole was not stable in frozen
storage.

Agquatic Field Dissipation

There were three submitted U.S. aquatic field dissipation guideline studies (MRIDs: 46246522,
46246523, 46246524). Prothioconazole was applied at rates of 220.7 g a.i./ha (two applications
in California), 220.7 g a.i./ha and 287.0 g a.i./ha (two applications in Arizona) and 287.0 g a.i./ha
(one application in Arizonia-cropped) in aquatic fields. Prothioconazole and degradates
prothioconazole-desthio, prothioconazole-S-methyl, prothioconazole-thiazocine, and 1,2,4-
triazole were measured.

Prothioconazole and prothiconazole-desthio dissipated with long half-lives in sediment (203.9
days, 121.6 days, and 90.0 days in California, Arkansas, and Arkansas cropped aquatic fields,
respectively). Dissipation half-lives in paddy water were extremely short (1.7 days, 0.9 days,
and 0.6 days in California, Arkansas, and Arkansas cropped aquatic fields, respectively), likely
more due to adsorption than degradation.

Prothioconazole was detected in only three sampling intervals below LOQ but above the MDL in
sediment below 3 inches. Prothioconazole-desthio was detected at 3-6 inch deep sediment
through 28 DAT in the Arkansas flooded field and through 60 DAT in the Arkansas flooded and
cropped field. Prothioconazole-S-methyl was detected below 3 inches in sediment only in three
sampling intervals in the Arkansas flooded and cropped field.

Uncertainties in the aquatic field studies include instability of prothioconazole and some
degradates in storage. Recovery of prothioconazole in soil and water ranged from 9.9-39.0%
after 650-822 days in storage in all three studies. These aquatic field dissipation studies are
classified supplemental because prothioconazole was not stable in frozen storage, and the
laboratory storage stability study was inadequate to demonstrate stability of any of the analytes
during storage because samples were not analyzed at time 0, and sampling intervals were
inadequate to determine stability of the analytes over time.
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APPENDIX C. Aquatic Exposure Model and Results.

Table C.1. Soil partition coefficients used to calculate PRZM/EXAMS input parameter.

Soil MRID KOC (mL/g.) %0C
Prothioconazole-desthio

Laacher hof sandy loam 46246450 616.8 2.02
Hofchen am Hohenseh silt 46246450 6253 2.14
Stanley silty clay loam 46246450 5364 1.66
Byromville loamy sand 46246450 5234 0.79
Prothioconazole-S-methyl

Laacher hof sandy loam 46246501 2772 2.02
Hofchen am Hohenseh silt 46246501 2995 2.14
Stanley silty clay loam 46246501 2484 1.66
Byromville loamy sand 46246501 1973 0.79

Table C.2. Aerobic soil metabolism half-lives used to calculate PRZM/EXAMS input

parameter.
Soil (1abel) MRID t,, (days) t,, (days)
with unextracted without unextracted

Hofchen silt (phenyl) 46246511 533.2 123.8

Hofchen silt (triazole) 46246511 866.4 157.5

Byromville loamy sand (phenyl) 46246511 990.2 346.6

Byromville loamy sand (triazole) 46246511 1386.3 364.8

Laacher hof sandy loam (phenyl) 46246512 866.4 231.0

Stanley silty clay loam (phenyl) 46246512 462.1 462.1

Table C.3. Aerobic aquatic metabolism half-lives used to calculate PRZM/EXAMS input

parameter.
Soil (label) MRID t,, (days) t,, (days)
with unextracted without unextracted
Hoénniger Weiher loam/pond (phenyl) 46246515 4332 83.5
Hoénniger Weiher loam/pond (triazole) 46246515 346.6 73.7
Anglerweiher loamy sand/lake (phenyl) 46246515 106.6 46.2
Anglerweiher loamy sand/lake (triazole) 46246515 67.3 42.5

Table C4. Surface water concentration differences.
Baseline Prothioconazole total tox surface water (ppb)-- aerial, low Koc, with unextracted

Peak 96 hr 21 Day 60 Day 90 Day Yearly Annual Avr.
Wheat 20.564 20.482 20.171 19.765 19.560 18.456 14.190
Canola 12.778 12.706 12.474 12.012 11.758 11.012 8.052
Bean 33.189 33.079 32.737 32.162 31.925 30.498 22.817
Peanut 34.355 34.102 33.318 32.172 31.820 29.135 24.442

Prothioconazole total tox benthic pore water (p

b)-- aerial, low Ko¢, with unextracted

Peak 96 hr 21 Day 60 Day 90 Day Yearly Annual Avr.
Wheat 19.008 19.008 19.007 18.984 18.917 18.338 14.025
Canola 11.453 11.453 11.452 11.440 11.411 10.960 7.960
Bean 31.329 31.329 31.327 31.302 31.269 30.450 22.668
Peanut 30.571 30.560 30.536 30.447 30.353 29.070 24.236
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Prothioconazole total tox surface water (ppb)-- aerial, high Koc, with unextracted

Peak 96 hr 21 Day 60 Day 90 Day Yearly Annual Avr.
Wheat 16.561 16.407 15.779 15.323 15.143 14.917 10.118
Canola 10.622 10.536 10.181 9.718 9.684 9.408 6.184
Bean 31.494 31.254 30.924 30.682 30.433 29.740 19.576
Peanut 32.642 32.385 31.594 30.704 30.449 29.039 22.882
Prothioconazole total tox surface water (ppb)-- aerial, low Koc, without unextracted
Peak 96 hr 21 Day 60 Day 90 Day Yearly Annual Avr.
Wheat 7.289 7.139 6.545 5.641 5.321 4.042 3.244
Canola 4.926 4.815 4.408 3.803 3.610 2.658 1.901
Bean 11.149 10.984 10.595 9.359 8.748 7.049 5.430
Peanut 14.790 14.381 12.969 11.743 10.863 6.981 5.590
Prothioconazole total tox surface water (ppb)-- ground, low Ko, with unextracted
Peak 96 hr 21 Day 60 Day 90 Day Yearly Annual Avt.
Wheat 18.382 18.300 17.997 17.598 17.403 16.284 12.307
Canola 9.660 9.607 9.437 9.095 9.019 8.342 5.869
Bean 30.078 29.969 29.653 29.100 28.878 27.414 20.193
Peanut 31.318 31.078 30.496 29.499 28.848 26.314 21.867
Percent decrease from baseline with high Koc,
Peak 96 hr 21 Day 60 Day 90 Day Yearly Annual Avr.
Wheat 19.5 19.9 21.8 225 22.6 19.2 28.7
Canola 16.9 17.1 18.4 19.1 17.6 14.6 23.2
Bean 5.1 ‘5.5 5.5 4.6 4.7 2.5 14.2
Peanut 5.0 5.0 5.2 46 4.3 0.3 6.4
Percent decrease from baseline without unextracted,
Peak 96 hr 21 Day 60 Day 90 Day Yearly Annual Avr.
Wheat 64.6 65.1 67.6 71.5 72.8 78.1 771
Canola 61.4 62.1 64.7 68.3 69.3 75.9 76.4
Bean 66.4 66.8 67.6 70.9 72.6 76.9 76.2
Peanut 56.9 57.8 61.1 63.5 65.9 76.0 771
Percent decrease from baseline with ground application,
Peak 96 hr 21 Day 60 Day 90 Day Yearly Annual Avr.
Wheat 10.6 10.7 10.8 11.0 11.0 11.8 13.3
Canola 24.4 24.4 24.3 24.3 23.3 24.3 271
Bean 9.4 9.4 9.4 9.5 9.5 10.1 11.5
Peanut 8.8 8.9 8.5 8.3 9.3 9.7 10.5

105




North Dakota Wheat

stored as WEcCoOA.out

Chemical: Prothioconazole

PRZM environment: NDwheatC.txt modified Satday, 12 October 2002 at 16:15:08
EXAMS environment: pond298.exv modified Thuday, 29 August 2002 at 16:33:30
Metfile: wl4914.dvf modified Wedday, 3 July 2002 at 09:05:52
Water segment concentrations (ppb)
Year Peak 96 hr 21 Day 60 Day 90 Day Yearly
1961 3.024 2.978 2.841 2.671 2.569 1.035
1962 5.319 5.279 5.106 4.944 4.885 3.484
1963 8.265 8.174 7.916 7.455 7.211 5.453
1964 10.24 10.17 9.933 9.63 9.478 7.958
1965 10.37 10.33 10.24 10.18 10.16 9.629
1966 11.36 11.31 11.14 10.9 10.8 10.1le
1967 10.93 10.89 10.74 10.5 10.39 10.18
1968 11 10.95 10.85 10.63 10.49 10.18
1969 14.24 14.14 13.73 13.21 12.94 11.27
1970 15.67 15.56 15.19 14.67 14.43 12.55
1971 14.98 14.94 14.85 14.74 14.66 13.85
1972 14.69 14.64 14.53 14.48 14.41 14.17
1973 15.65 15.59 15.43 15.18 15.1 14.2
1974 19.2 19.08 18.62 17.94 17.68 15.74
1975 21.99 21.88 21.3 20.35 19.95 17.97
1976 18.4 18.39 18.36 18.3 18.26 17.33
1977 21.97 21.82 21.27 20.44 20.16 18.46
1978 19.59 19.54 19.28 19.08 19.02 18.66
1979 19.72 19.64 19.37 19.05 18.87 18.42
1980 20.58 20.5 20.19 19.79 19.62 18.49
1981 19.16 19.09 18.93 18.85 18.79 18.34
1982 19.49 19.44 19.19 18.82 18.57 17.63
1983 19.29 19.2 18.92 18.62 18.51 17.98
1984 20.42 20.32 20 19.54 18.96 17.55
1985 19.41 19.34 19.15 19 18.83 18.41
1986 18.49 18.45 18.31 18.14 18.1 17.91
1987 17.72 17.67 17.57 17.51 17.46 17.1
1988 18.49 18.41 18.15 17.76 17.58 16.62
1989 19.6 19.51 19.24 18.83 18.61 17.54
1990 18.53 18.49 18.27 17.84 17.78 17.42

Sorted results

Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly
0.032258064516129 21.99 21.88 21.3 20.44 20.16 18.66
.064516129032258 21.97 21.82 21.27 20.35 19.95 18.49
.096774193548387 20.58 20.5 20.19 19.79 19.62 18.46
.129032258064516 20.42 20.32 20 19.54 19.02 18.42
.161290322580645 19.72 19.64 19.37 19.08 18.96 18.41
.193548387096774 19.6 19.54 19.28 19.05 18.87 18.34
.225806451612903 19.59 19.51 19.24 19 18.83 17.98
.258064516129032 19.49 19.44 19.19 18.85 18.79 17.97
.290322580645161 19.41 19.34 19.15 18.83 18.61 17.91
.32258064516129 19.29 19.2 18.93 18.82 18.57 17.63
.354838709677419 19.2 19.09 18.92 18.62 18.51 17.55
.387096774193548 19.16 19.08 18.62 18.3 18.26 17.54
.419354838709677 18.53 18.49 18.36 18.14 18.1 17.42
.451612903225806 18.49 18.45 18.31 17.94 17.78 17.33
.483870967741936 18.49 18.41 18.27 17.84 17.68 17.1
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.516129032258065 18.4 18.39 18.15 17.76 17.58 16.62

.548387096774194 17.72 17.67 17.57 17.51 17.46 15.74

.580645161290323 15.67 15.59 15.43 15.18 15.1 14.2

.612903225806452 15.65 15.56 15.19 14.74 14.66 14.17

.645161290322581 14.98 14.94 14.85 14.67 14.43 13.85

.67741935483871 14.69 14.64 14.53 14.48 14.41 12.55

.709677419354839 14.24 14.14 13.73 13.21 12.94 11.27

.741935483870968 11.36 11.31 11.14 10.9 10.8 10.18

.774193548387097 11 10.95 10.85 10.63 10.49 10.18

.806451612903226 10.93 10.89 10.74 10.5 10.39 10.16

.838709677419355 10.37 10.33 10.24 10.18 10.16 9.629

.870967741935484 10.24 10.17 9.933 9.63 9.478 .958

.903225806451613 8.265 8.174 7.916 7.455 7.211 .453

.935483870967742 5.319 5.279 5.106 4.944 4.885 .484

.967741935483871 3.024 2.978 2.841 2.671 2.569 .035

Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly
0.1 20.564 20.482 20.171 19.765 19.56 18.456
Average of yvearly averages: 14.1896333333333

OO OO O OO OOOOOO OO0

P W U

Benthic segment concentrations (ppb)
Year Peak 96 hr 21 Day 60 Day 90 Day Yearly
1961 2.092 2.09 2.069 1.986 1.865 0.6298
1962 4.411 4.411 4.41 4.395 4.36 3.046
1963 6.425 6.425 6.423 6.403 6.354 5.059
1964 8.977 8.977 8.976 8.958 8.916 7.467
1965 9.951 9.951 9.95 9.944 9.934 9.405
1966 10.47 10.47 10.46 10.46 10.45 10.01
1967 10.44 10.43 10.42 10.39 10.37 10.23
1968 10.36 10.36 10.36 10.34 10.32 10.09
1969 12.07 12.07 12.07 12.06 12.05 10.87
1970 13.55 13.55 13.53 13.4 13.2 12.2
1971 14.3 14.3 14.29 14.22 14.1 13.65
1972 14.3 14.3 14.3 14.28 14.26 14.15
1973 14.67 14.67 14.67 14.64 14.57 14.03
1974 16.84 16.84 16.84 16.8 16.74 15.26
1975 18.8 18.8 18.8 18.77 18.75 17.6
1976 18.55 18.54 18.51 18.45 18.4 17.65
1977 19.32 19.32 19.31 19.31 19.29 17.85
1978 19.26 19.26 19.24 19.19 19.14 18.76
1979 18.64 18.64 18.63 18.59 18.54 18.32
1980 19.01 19.01 19.01 18.99 18.92 18.31
1981 18.99 18.99 18.98 18.93 18.89 18.48
1982 18.01 18.01 17.98 17.86 17.73 17.53
1983 18.15 18.15 18.15 18.13 18.12 17.94
1984 18.25% 18.24 18.18 17.9 17.73 17.39
1985 18.58 18.58 18.58 18.56 18.53 18.34
1986 18.23 18.22 18.19 18.13 18.08 17.93
1987 17.74 17.73 17.71 17.65 17.6 17.21
1988 17.02 17.02 17.02 16.99 16.9 16.52
1989 18.03 18.03 18.03 18.02 17.99 17.29
1990 17.99°17.99 17.97 17.92 17.88 17.54

Sorted results

Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly
0.032258064516129 19.32 19.32 19.31 19.31 19.29 18.76
0.064516129032258 19.26 19.26 19.24 19.19 19.14 18.48
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.096774193548387 19.01 19.01 19.01 18.99 18.92 18.34
.129032258064516 18.99 18.99 18.98 18.93 18.89 18.32
.161290322580645 18.8 18.8 18.8 18.77 18.75 18.31
.193548387096774 18.64 18.64 18.63 18.59 18.54 17.94
.225806451612903 18.58 18.58 18.58 18.56 18.53 17.93
.258064516129032 18.55 18.54 18.51 18.45 18.4 17.85
.290322580645161 18.25 18.24 18.19 18.13 18.12 17.65
.32258064516129 18.23 18.22 18.18 18.13 18.08 17.6

.354838709677419 18.15 18.15 18.15 18.02 17.99 17.54
.387096774193548 18.03 18.03 18.03 17.92 17.88 17.53
.419354838709677 18.01 18.01 17.98 17.9 17.73 17.39
.451612903225806 17.99 17.99 17.97 17.86 17.73 17.29
.483870967741936 17.74 17.73 17.71 17.65 17.6 17.21
.516129032258065 17.02 17.02 17.02 16.99 16.9 16.52
.548387096774194 16.84 16.84 16.84 16.8 16.74 15.26
.580645161290323 14.67 14.67 14.67 14.64 14.57 14.15
.612903225806452 14.3 14.3 14.3 14.28 14.26 14.03
.645161290322581 14.3 14.3 14.29 14.22 14.1 13.65
.67741935483871 13.55 13.55 13.53 13.4 13.2 12.2

.709677419354839 12.07 12.07 12.07 12.06 12.05 10.87
.741935483870968 10.47 10.47 10.46 10.46 10.45 10.23
.774193548387097 10.44 10.43 10.42 10.39 10.37 10.09
.806451612903226 10.36 10.36 10.36 10.34 10.32 10.01
.838709677419355 9.951 9.951 9.95 9.944 9.934 9.405

eNoNoNoNoNoNeNeoNoNolNeNolNoRoNoNoNolNolNelNe e Nol ol ool ol o]

.870967741935484 8.977 8.977 8.976 8.958 8.916 7.467
.903225806451613 6.425 6.425 6.423 6.403 6.354 5.059
.935483870967742 4.411 4.411 4.41 4.395 4.36 3.046
.967741935483871 2.092 2.09 2.069 1.986 1.865 0.6298

Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly

0.1 19.008 19.008 19.007 18.984 18.917 18.338

Average of yearly averages: 14.0252266666667

Inputs generated by ped.pl - 8-August-2003

Data used for this run:

Output File: WEcCoOA

Metfile: wl4914.dvf

PRZM scenario: NDwheatC.txt

EXAMS environment file: pond298.exv

Chemical Name: Prothioconazole

Description Variable Name Value Units Comments

Molecular weight mwt 344 .264 g/mol

Henry's Law Const. henry 2.96E-10 atm-m"3/mol

Vapor Pressure vapr 3E-9 torr

Solubility sol 300 mg/L

Xd Kd ng/L

Koc Koc 523 mg/L

Photolysis half-1life kdp 101.9 days Half-life

Aerobic Aquatic Metabolism kbacw 385.2 days Halfife

Anaerobic Aquatic Metabolism kbacs 0 days Halfife

Aerobic Soil Metabolism asm 1052.2 days Halfife

Hydrolysis: pH 4 0 days Half-life

Hydrolysis: pH 7 0 days Half-life

Hydrolysis: pH 9 0 days Half-life

Method: CAM 2 integer See PRZM manual

Incorporation Depth: DEPI 0 cm

Application Rate: TAPP 0.2 kg/ha

Application Efficiency: APPEFF 0.95 fraction

Spray Drift DRFT 0.05 fraction of application rate applied to pond

Application Date Date 18-06 dd/mm or dd/mmm or dd-mm or dd-mmm

Interval 1 interval 7 days Set to 0 or delete line for single app.

Flag for Index Res. Run IR Pond

Flag for runoff calc. RUNOFF none none, monthly or total(average of entire run)
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North Dakota Canola

stored as CEcoA.out

Chemical: Prothioconazole

PRZM environment: NDcanolaC.txt modified Tueday, 24 September 2002 at 07:20:06
EXAMS environment: pond298.exv modified Thuday, 29 August 2002 at 16:33:30
Metfile: w24013.dvf modified Wedday, 3 July 2002 at 09:05:54

Water segment concentrations (ppb)
Year Peak 96 hr 21 Day 60 Day 90 Day Yearly

1961 0.9686 0.9477 0.872 0.7564 0.6998 0.3313
1962 1.954 1.929 1.89 1.823 1.749 1.119
1963 3.217 3.19 3.069 2.981 2.912 2.137
1964 5.684 5.633 5.46 5.223 5.101 3.727
1965 5.637 5.608 5.499 5.39 5.336 4.949
1966 5.822 5.799 5.715 5.537 5.553 5.235
1967 6.272 6.243 6.124 5.914 5.795 5.471
1968 7.061 7.021 6.885 6.664 6.559 5.875
1969 7.501 7.466 7.334 7.072 6.911 6.405
1970 8.54 8.481 8.306 7.962 7.8 6.985
1971 11.73 11.66 11.4 11.09 10.93 8.914
1972 10.66 10.63 10.48 10.31 10.28 9.97
1973 10.35 10.31 10.22 10.12 10.06 9.651
1974 10.11 10.07 9.93 9.693 9.576 9.39
1975 9.926 9.888 9.735 9.673 9.638 9.335
1976 10.07 10.03 9.886 9.611 9.448 9.222
1977 9.835 9.794 9.628 9.358 9.249 9.008
1978 11.56 11.49 11.3 10.85 10.67 9.711

1979 13.21 13.12 12.78 12.21 11.92 10.7

1980 11.96 11.91 11.74 11.55 11.46 11.01
1981 11.49 11.45 11.29 11.2 11.07 10.81
1982 12.73 12.66 12.44 11.99 11.74 11.03
1983 12.25 12.2 12.02 11.67 11.47 11.31
1984 11.57 11.53 11.37 11.08 11.04 10.77
1985 11.38 11.34 11.15 10.93 10.92 10.5

1986 10.91 10.88 10.79 10.65 10.51 10.27
1987 13.39 13.3 12.96 12.43 12.19 10.7

1988 11.54 11.49 11.44 11.33 11.3 10.91

Sorted results

Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly
.034482758620689 13.39 13.3- 12.96 12.43 12.19 11.31
.068965517241379 13.21 13.12 12.78 12.21 11.92 11.03
.103448275862069 12.73 12.66 12.44 11.99 11.74 11.01
.137931034482759 12.25 12.2 12.02 11.67 11.47 10.91
.172413793103448 11.96 11.91 11.74 11.55 11.46 10.81
.206896551724138 11.73 11.66 11.44 11.33 11.3 10.77
.241379310344828 11.57 11.53 11.4 11.2 11.07 10.7
.275862068965517 11.56 11.49 11.37 11.09 11.04 10.7
.310344827586207 11.54 11.49 11.3 11.08 10.93 10.5
.344827586206897 11.49 11.45 11.29 10.93 10.92 10.27
.379310344827586 11.38 11.34 11.15 10.85 10.67 9.97
.413793103448276 10.91 10.88 10.79 10.65 10.51 9.711
.448275862068966 10.66 10.63 10.48 10.31 10.28 9.651
.482758620689655 10.35 10.31 10.22 10.12 10.06 9.39
.517241379310345 10.11 10.07 9.93 9.693 9.638 9.335
.551724137931034 10.07 10.03 9.886 9.673 9.576 9.222
.586206896551724 9.926 9.888 9.735 9.611 9.448 9.008
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0.620689655172414 9.835 9.794 9.628 9.358 9.249 8.914

0.655172413793103 8.54 8.481 8.306 7.962 7.8 6.985

0.689655172413793 7.501 7.466 7.334 7.072 6.911 6.405

0.724137931034483 7.061 7.021 6.885 6.664 6.559 5.875

0.758620689655172 6.272 6.243 6.124 5.914 5.795 5.471

0.793103448275862 5.822 5.799 5.715 5.537 5.553 5.235

0.827586206896552 5.684 5.633 5.499 5.39 5.336 4.949

0.862068965517241 5.637 5.608 5.46 5.223 5.101 3.727

0.896551724137931 3.217 3.19 3.069 2.981 2.912 2.137

0.931034482758621 1.954 1.929 1.89 1.823 1.749 1.119

0.96551724137931 0.9686 0.9477 0.872 0.7564 0.6998
0.3313

Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly

0.1 12.778 12,706 12.474 12.012 11.758 11.012

Average of yearly averages: 8.05161785714286

Benthic segment concentrations (ppb)

Year Peak 96 hr 21 Day 60 Day 90 Day Yearly

1961 0.5204 0.5204 0.5202 0.5183 0.514z2 0.2291

1962 1.46 1.46 1.46 1.459 1.455 0.9479

1963 2.616 2.616 2.616 2.612 2.599 1.915

1964 4.662 4.661 4.654 4.619 4.558 3.366

1965 5.137 5.137 5.136 5.131 5.124 4.848

1966 5.389 5.389 5.388 5.383 5.376 5.167

1967 5.642 5.642 5.641 5.627 5.61 5.431

1968 6.244 6.244 6.243 6.239 6.221 5.692

1969 6.651 6.651 6.649 6.632 6.613 6.357

1970 7.394 7.394 7.393 7.387 7.378 6.797

1971 10.33 10.33 10.33 10.28 10.18 8.346

1972 10.33 10.33 10.33 10.32 10.3 10.06

1973 9.839 9.839 9.838 9.828 9.816 9.616

1974 9.712 9.708 9.694 9.659 9.633 9.462

1975 9.514 9.514 9.514 9.508 9.486 9.228

1976 9.503 9.501 9.493 9.469 9.45 9.295

1977 9.125 9.125 9.124 9.119 9.106 8.936

1978 10.18 10.18 10.18 10.17 10.16 9.554

1979 11.31 11.31 11.31 11.29 11.27 10.53
1580 11.18 11.18 11.18 11.18 11.17 10.95
1981 11.14 11.14 11.12 11.09 11.06 10.88
1982 11.5 11.5 11.5 11.49 11.45 10.86
1983 11.48 11.48 11.47 11.44 11.42 11.33
1984 11.21 11.21 11.19 11.15 11.12 10.88
1985 10.69 10.69 10.69 10.68 10.67 10.44
1986 10.58 10.58 10.56 10.53 10.5 10.33
1987 11.45 11.45 11.45 11.44 11.41 10.39
1988 11.43 11.43 11.42 11.39 11.36 11.05

Sorted results

Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly
0.034482758620689 11.5 11.5 11.5 11.49 11.45 11.33 "
.068965517241379 11.48 11.48 11.47 11.44 11.42 11.05

.103448275862069 11.45 11.45 11.45 11.44 11.41 10.95

.137931034482759 11.43 11.43 11.42 11.39 11.36 10.88

.172413793103448 11.31 11.31 11.31 11.29 11.27 10.88

.206896551724138 11.21 11.21 11.19 11.18 11.17 10.86

.241379310344828 11.18 11.18 11.18 11.15 11.12 10.53
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0.275862068965517 11.14 11.14 11.12 11.09 11.06 10.44

0.310344827586207 10.69 10.69 10.69 10.68 10.67 10.39

0.344827586206897 10.58 10.58 10.56 10.53 10.5 10.33

0.379310344827586 10.33 10.33 210.33 10.32 10.3 10.06

0.413793103448276 10.33 10.33 10.33 10.28 10.18 9.616

0.448275862068966 10.18 10.18 10.18 10.17 10.16 9.554

0.482758620689655 9.839 9.839 9.838 9.828 9.816 9.462

0.517241379310345 9.712 9.708 9.694 9.659 9.633 9.295

0.551724137931034 9.514 9.514 9.514 9.508 9.486 9.228

0.586206896551724 9.503 9.501 9.493 9.469 9.45 8.936

0.620689655172414 9.125 9.125 9.124 9.119 9.106 8.346

0.655172413793103 7.394 7.394 7.393 7.387 7.378 6.797

0.689655172413793 6.651 6.651 6.649 6.632 6.613 6.357

0.724137931034483 6.244 6.244 6.243 6.239 6.221 5.692

0.758620689655172 5.642 5.642 5.641 5.627 5.61 5.431

0.793103448275862 5.389 5.389 5.388 5.383 5.376 5.167

0.827586206896552 5.137 5.137 5.136 5.131 5.124 4.848

0.862068965517241 4.662 4.661 4.654 4.619 4.558 3.366

0.896551724137931 2.616 2.616 2.616 2.612 2.599 1.915

0.931034482758621 1.46 1.46 1.46 1.459 1.455 0.9479

0.96551724137931 0.5204 0.5204 0.5202 0.5183 0.5142
0.2291

Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly

0.1 11.453 11.453 11.452 11.44 11.411 10.96

Average of yearly averages: 7.96025

Inputs generated by ped.pl - 8-August-2003

Data used for this run:

Output File: CEcoA

Metfile: w24013.dvf

PRZM scenario: NDcanolaC.txt

EXAMS environment file: pond298.exv

Chemical Name: Prothioconazole

Description Variable Name Value Units Comments

Molecular weight mwt 344 .264 g/mol

Henry's Law Const. henry 2.96E-10 atm-m™3/mol

Vapor Pressure vapr = 3E-9 torr

Solubility sol 300 mg/L

Kd Xd mg/L

Koc Koc 523 mg/L

Photolysis half-life kdp 101.9 days Half-life

Aerobic Aguatic Metabolism kbacw 385.2 days Halfife

Anaerobic Aquatic Metabolism kbacs 0 days Halfife

Aerobic Soil Metabolism asm 1052.2 days Halfife

Hydrolysis: pH 4 0 days Half-life

Hydrolysis: pH 7 0 days Half-life

Hydrolysis: pH 9 0 days Half-life

Method: CAM 2 integer See PRZM manual

Incorporation Depth: DEPI 0 cm

Application Rate: TAPP 0.2 kg/ha

Application Efficiency: APPEFF 0.95 fraction

Spray Drift DRFT 0.05 fraction of application rate applied to pond

Application Date Date 17-06 dd/mm or dd/mmm or dd-mm or dd-mmm

Interval 1 interval 5 days Set to 0 or delete line for single app.

Record 17: FILTRA IPSCND 1 UPTKF

Record 18: PLVKRT PLDKRT FEXTRC 0.5

Flag for Index Res. Run IR Pond

Flag for runoff calc. RUNOFF none none, monthly or total (average of entire run)
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Michigan Bean

stored as BEcoOA.out

Chemical: Prothioconazole

PRZM environment: MIbeansC.txt modified Monday, 10 May 2004 at 06:24:24
EXAMS environment: pond298.exv modified Thuday, 29 August 2002 at 16:33:30
Metfile: wld826.dvf modified Wedday, 3 July 2002 at 09:05:38
Water segment concentrations (ppb)
Year Peak 96 hr 21 Day 60 Day 90 Day Yearly
1961 6.823 6.713 6.381 6.046 5.883 2.341
1962 7.224 7.179 7.09 7.013 6.991 5.988
1963 8.661 8.619 8.537 8.47 8.375 7.471
1964 12.39 12.31 12 11.69 11.65 9.757
1965 15.5 15.39 15.01 14.76 14.52 12.54
1966 14.7 14.64 14.45 14.29 14.27 13.97
1967 16.1 16.08 15.99 15.92 15.81 14.78
1968 24.37 24.18 23.46 22.36 21.84 18
1969 24.8 24.68 24.37 23.71 23.34 21.59
1970 25.84 25.72 25.52 25.37 25.28 23.42
1971 26.69 26.59 26.34 25.74 25.48 24.71
1972 29.08 28.93 28.38 27.9 27.81 26
1973 27.33 27.32 27.25% 27.11 27 26.3
1974 27 26.97 26.88 26.8 26.74 25.89
1975 34.32 34.19 33.7 32.72 32.07 27.16
1976 30.19 30.11 30.03 29.89 29.79 29.21
1977 29.03 29.01 28.95 28.84 28.79 28.02
1978 27.5 27.44 27.25 27.14 27.08 26.56
1979 27.83 27.72 27.34 27.03 26.75 26.03
1980 28.88 28.75 28.45 28.03 27.96 26.39
1981 29.69 29.62 29.36 28.95 28.79 27.31
1982 28.36 28.26 28.1 27.98 27.91 27.44
1983 28.34 28.26 28.01 27.87 27.77 27.03
1984 28.19 28.09 27.84 27.53 27.35 26.86
1985 32.8 32.62 32 31.14 30.71 27.48
1986 34.51 34.37 34 33.3 32.98 29.94
1987 33.18 33.07 32.74 32.17 31.93 31.05
1988 31.64 31.53 31.28 31.14 31.04 30.6
1989 33.19 33.08 32.71 32.09 31.88 30.54
1990 31.15 31.14 31.07 30.95 30.87 30.12

Sorted results

Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly
.032258064516129 34.51 34.37 34 33.3 32.98 31.05
.064516129032258 34.32 34.19 33.7 32.72 32.07 30.6
.096774193548387 33.19 33.08 32.74 32.17 31.93 30.54
.129032258064516 33.18 33.07 32.71 32.09 31.88 30.12
.161290322580645 32.8 32.62 32 31.14 31.04 29.94
.193548387096774 31.64 31.53 31.28 31.14 30.87 29.21
.225806451612903 31.15 31.14 31.07 30.95 30.71 28.02
.258064516129032 30.19 30.11 30.03 29.89 29.79 27.48
.290322580645161 29.69 29.62 29.36 28.95 28.79 27.44
.32258064516129 29.08 29.01 28.95 28.84 28.79 27.31
.354838709677419 29.03 28.93 28.45 28.03 27.96 27.16
.387096774193548 28.88 28.75 28.38 27.98 27.91 27.03
.419354838709677 28.36 28.26 28.1 27.9 27.81 26.86
.451612903225806 28.34 28.26 28.01 27.87 27.77 26.56
.483870967741936 28.19 28.09 27.84 27.53 27.35 26.39
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.516129032258065
.548387096774194
.580645161290323
.612903225806452
.645161290322581
.67741935483871

.709677419354839
.741935483870968
.774193548387097
.806451612903226
.838709677419355
.870967741935484
.903225806451613
.935483870967742

.967741935483871
Prob.
0.1

Peak
33.189

27.83
27.5
27.33
27
26.69
25.84
24.8
24.37
16.1
15.5
14.7
12.39
8.661
7.224
6.823
96 hr
33.079

27.
.44
.32

27
27

26.
26.
25.
24.
.18

24

16.
15.
.64
.31

14
12

72

97
59
72
68

08
39

8.619
7.179
6.713

Average of yearly averages:

27
27
27.
26.
26
25.
24.
23
15.
15.
14
12

.34
.25

25
88

.34

52
37

.46

99
01

.45

8.537
7.09
6.381

21 Day
32.737

27.
11
27.
26.
.74
.37
.71
.36
.92
14.

27

25
25
23
22
15

14
11

.29
.69
8.47

7.013
6.046

08 26.3
26.03
26
25.89
24.71
23.42
21.59
18
14.78
13.97
12.54
9.757
7.471
5.988
2.341

14 27.
27
03 26.75
8 26.74
25.48
25.28
23.34
21.84
15.81
14.52
14.27
11.65
8.375
6.991
5.883
60 Day
32.162
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22.8165666666667

Benthic segment concentrations (ppb)
21 Day 60 Day 90 Day Yearly

4.708 4.486
6.752 6.692
8.076 8.059

Year Peak 96 hr
1961 4.932 4.928
1962 6.791 6.791
1963 8.092 8.092
1964 11.25 11.25
1965 13.83 13.82
1966 14.12 14.12
1967 15.61 15.61
1968 20.49 20.48
1969 22.75 22.75
1970 24.88 24.88
1971 25.41 25.41
1972 27.2 27.2

1973 27.18 27.18
1974 26.52 26.52
1975 29.89 29.89
1976 29.9 29.9

1977 29.08 29.08
1978 27.47 27.46
1979 26.74 26.74
1980 27.43 27.43
1981 28.19 28.19
1982 28.17 28.16
1983 27.52 27.52
1984 27.45 27.44
1985 29.23 29.23
1986 31.72 31.72
1987 31.72 31.72
1988 31.32 31.32
1989 31.33 31.33
1990 31.2 31.19

Sorted results
Prob.

0.
0.

032258064516129
064516129032258

4.883
6.786
8.091
11.23
13.79
14.11
15.57
20.45
22.75
24.88
25.41
27.2

27.17
26.51
29.86
29.89
29.05
27.42
26.74
27.43
28.18
28.15
27.52
27.41
29.23
31.7

31.71
31.3

31.33
31.16

Peak
31.72
31.72

11.
.72

13

14.
.49
.31
.7

15
20
22

24.
.36

25

27.
.13
26.
29.
29.
28.
.34
26.
27.
28.
28.
.51
.34

27

27

27
27

29.
31.
31.
31.
31.
31.

96
31
31

2

09

86

18

5

76
86
97

68
41
15
08

13
58
66
23
31
09

hr

.72
.72

11.

13.
14
15
20
22
24.
25
27.
27
26
29.
29
28.
217

27.
28.
28.
27
27
28.
31.
31
31.
31
31.

21
31.
31.

17
65

.08
.41
.19
.65

78

.3

12

.08
.49

54

.82

92

.27
26.

61
38
03
03

.49
.28

93
33

.6

17

.28

02

1.521
5.702
7.245
9.39

12

17
21
23
24

26
26
29

26
26
26

27
27

26.
.44
31.
30.
30.
30.

29

Day 60

71 31.66 31.6

7

31

.09
13.
14.

9
56

.22
.42
.2

.81
25.
26.

66
38

.02
.29
.38
28.

25

.75
.21
.23
27.
27.

16
58

11

94

08
77
47
27

Day 90 Day Yearly
31.08

.58 31.33 30.77
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.096774193548387 31.33 31.33 31.33 31.31 31.28 30.47
.129032258064516 31.32 31.32 31.3 31.23 31.17 30.27
.161290322580645 31.2 31.19 31.16 31.09 31.02 29.44
.193548387096774 29.9 29.9 29.89 29.86 29.82 29.38
.225806451612903 29.89 29.89 29.86 29.76 29.54 28.25
.258064516129032 29.23 29.23 29.23 29.13 28.93 27.58
.290322580645161 29.08 29.08 29.05 28.97 28.92 27.16
.32258064516129 28.19 28.19 28.18 28.15 28.03 27.11
.354838709677419 28.17 28.16 28.15 28.08 28.03 27
.387096774193548 27.52 27.52 27.52 27.51 27.49 26.94
.419354838709677 27.47 27.46 27.43 27.41 27.38 26.75
.451612903225806 27.45 27.44 27.42 27.34 27.28 26.38
.483870967741936 27.43 27.43 27.41 27.34 27.27 26.29
.516129032258065 27.2 27.2 27.2 27.18 27.12 26.23
.548387096774194 27.18 27.18 27.17 27.13 27.08 26.21
.580645161290323 26.74 26.74 26.74 26.68 26.61 26.02
.612903225806452 26.52 26.52 26.51 26.5 26.49 25.66
.645161290322581 25.41 25.41 25.41 25.36 25.3 24.81
.67741935483871 24.88 24.88 24.88 24.86 24.78 23.2
.709677419354839 22.75 22.75 22.75 22.7 22.65 21.42
.741935483870968 20.49 20.48 20.45 20.31 20.19 17.22
.774193548387097 15.61 15.61 15.57 15.49 15.41 14.56
.806451612903226 14.12 14.12 14.11 14.09 14.08 13.9
.838709677419355 13.83 13.82 13.79 13.72 13.65 12.09
.870967741935484 11.25 11.25 11.23 11.2 11.17 9.39
.903225806451613 8.092 8.092 8.091 8.076 8.059 7.245
.935483870967742 6.791 6.791 6.786 6.752 6.692 5.702
0.967741935483871 4.932 4.928 4.883 4.708 4.486 1.521
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Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly
0.1 31.329 31.329 31.327 31.302 31.269 30.45
Average of yearly averages: 22.6682666666667

Inputs generated by ped.pl - 8-August-2003
Data used for this run:
Output File: BEcCOA

Metfile: wld826.dveE

PRZM scenario: MIbeansC.txt

EXAMS environment file: pond298.exv

Chemical Name: Prothioconazole

Description Variable Name Value Units Comments

Molecular weight mwt 344.264 g/mol

Henry's Law Const. henry 2.96E-10 atm-m~3/mol

Vapor Pressure vapr 3E-9 torr

Solubility sol 300 mg/L

Kd Ka mg/L

Koc Koc 523 mg/L

Photolysis half-1life kdp 101.9 days Half-1life

Aerocobic Aquatic Metabolism kbacw 385.2 days Halfife

Anaerobic Aguatic Metabolism kbacs 0 days Halfife

Aerobic Soil Metabolism asm 1052.2 days Halfife

Hydrolysis: pH 4 0 days Half-life

Hydrolysis: pH 7 0 days Half-life

Hydrolysis: pH 9 0 days Half-life

Method: CAM 2 integer See PRZM manual

Incorporation Depth: DEPI 0 cm

Application Rate: TAPP 0.2 kg/ha

Application Efficiency: APPEFF (.95 fraction

Spray Drift DRFT 0.05 fraction of application rate applied to pond
Application Date Date 29-06 dd/mm or dd/mmm or dd-mm or dd-mmm

Interval 1 interval 5 days Set to 0 or delete line for single app.
Interval 2 interval 5 days Set to 0 or delete line for single app.
Flag for Index Res. Run IR Pond

Flag for runoff calc. RUNOFF none none, monthly or total (average of entire run)
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North Carolina Peanut

stored as PECoOA.out

Chemical: Prothioconazole

PRZM environment: NCpeanutC.txt modified Satday, 12 October 2002 at 16:12:46
EXAMS environment: pond298.exv modified Thuday, 29 August 2002 at 16:33:30
Metfile: wl3737.dvf modified Wedday, 3 July 2002 at 09:06:30

Water segment concentrations (ppb)
Year Peak 96 hr 21 Day 60 Day 90 Day Yearly
1961 8.477 8.295 7.823 7.116 6.811 2.674
1962 12.24 12.15 11.8 11.28 11.05 7.553
1963 17.61 17.42 16.73 15.76 15.45 11.53
1964 36.53 36.05 35.19 33.18 31.85 19.45
1965 27.41 27.37 27.23 26.97 26.79 25.25
1966 28.42 28.25 27.8 27.11 26.68 24.28
1967 34.59 34.29 33.36 32.01 31.26 26.49
1968 28.85 28.84 28.77 28.62 28.47 26.92
1969 33.45 33.2 32.59 31.75 31.46 27.52
1970 29.44 29.42 29.35 29.19 29.05 27.53
1971 33.41 33.28 32.68 31.82 31.55 27.25
1972 30.73 30.58 30.15 29.6 29.26 28.25
1973 30.54 30.42 29.84 28.97 28.56 27.34
1974 34.41 34.15 33.65 33.21 32.63 28.37
1975 31.54 31.41 31.09 30.32 30.17 29.22
1976 30.19 30.03 29.69 29.18 28.95 27.77
1977 30.46 30.25 29.66 28.93 28.8 27
1978 27.61 27.59 27.52 27.38 27.25 25.99
1979 32.95 32.81 32.2 31.41 30.83 26.16
1980 33.15 32.9 32.3 30.86 30.66 28.37
1981  33.86 33.67 32.94 32.19 31.93 29.34
1982 32.62 32.44 32.18 31.41 31.3 29.82
1983 30.06 30.04 29.95 29.77 29.61 28.18
1984 27.2 27.19 27.14 26.98 26.84 25.64
1985 32.9 32.63 31.84 30.62 30.01 25.51
1986 28.36 28.33 28.22 27.99 27.81 26.07
1987 26.04 25.9 25.4 24.8 24.66 23.8
1988 24.77 24.63 24.3 23.66 23.36 22.58
1989 27.23 27.03 26.48 25.86 25.47 22.65
1990 33.22 32.91 31.78 30.05 29.34 24.75

Sorted results

Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly
0.032258064516129 36.53 36.05 35.19 33.21 32.63 29.82
.064516129032258 34.59 34.29 33.65 33.18 31.93 29.34
.096774193548387 34.41 34.15 33.36 32.19 31.85 29.22
.129032258064516 33.86 33.67 32.94 32.01 31.55 28.37
.161290322580645 33.45 33.28 32.68 31.82 31.46 28.37
.193548387096774 33.41 33.2 32.59 31.75 31.3 28.25
.225806451612903 33.22 32.91 32.3 31.41 31.26 28.18
.258064516129032 33.15 32.9 32.2 31.41 30.83 27.77
.290322580645161 32.95 32.81 32.18 30.86 30.66 27.53
.32258064516129 32.9 32.63 31.84 30.62 30.17 27.52
.354838709677419 32.62 32.44 31.78 30.32 30.01 27.34
.387096774193548 31.54 31.41 31.09 30.05 29.61 27.25
.419354838709677 30.73 30.58 30.15 29.77 29.34 27
.451612903225806 30.54 30.42 29.95 29.6 29.26 26.92
.483870967741936 30.46 30.25 29.84 29.19 29.05 26.49
.516129032258065 30.19 30.04 29.69 29.18 28.95 26.16
.548387096774194 30.06 30.03 29.66 28.97 28.8 26.07
.580645161290323 29.44 29.42 29.35 28.93 28.56 25.99
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.612903225806452
.645161290322581
.67741935483871

.709677419354839
.741935483870968
.774193548387097
.806451612903226
.838709677419355
.870967741935484
.903225806451613
.935483870967742
.967741935483871
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Benthic segment concentrations (ppb)
96 hr 21 Day 60 Day 90 Day Yearly

Year Peak
1961 5.393 5.389
1962 10.07 10.06
1963 13.88 13.87
1964 26.71 26.7
1965 26.83 26.83
1966 25.42 25.42
1967 29 29
1968 28.96 28.96
1969 29.61 29.61
1970 29.55 29.54
1971 29.72 29.72
1972 29.7 29.69
1973 28.4 28.39
1974 30.73 30.73
1975 30.49 30.47
1976 29.21 29.19
1977 27.88 27.86
1978 27.74 27.73
1979 28.69 28.69
1980 29.61 29.61
1981 30.59 30.59
1982 30.58 30.57
1983 30.34 30.32
1984 27.54 27.53
1985 28.01 28.01
1986 28.03 28.03
1987 24.92 24.91
1988 23.73 23.72
1989 24 24
1990 27.14 27.14
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.193548387096774
.225806451612903
.258064516129032
.290322580645161
.32258064516129
.354838709677419
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.419354838709677
.451612903225806
.483870967741936
.516129032258065
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.580645161290323
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.709677419354839
.741935483870968
.774193548387097
.806451612903226
.838709677419355
.870967741935484
.903225806451613
.935483870967742
0.
Prob.
0.1

967741935483871
Peak
30.571

29
29
29.
29
29.
29
29
28.
28.
28.
28.
28.
27.
27
27.
27.
26.
26
25.
24.
24

23.
13.
10.
5.3

.72
L7

61

.61

55

.21

96
69
4

03
01
88

.74

54
14
83

.71

42
92

73
88
07
93

96 hr
30.56
Average of yearly averages:

29
29

29
29

28.
28.
28.
28.
28.
27.
.73
27.
27.
26.
26.
.42
24.

27

25

24

23.
13.
10.

.72
.69
29.
29.
29.
.19

61
61
54

96
69
39
03
01
86

53
14
83

91

72

87
06

5.389

28.2

28.06
27.99
27.92
27.51
27.32
26.97
26.89
26.62
26.58
26.39
26.06
25.74
25.67
25.45
24.87
24.18
24.11
23.96
22.78
22.35
16.98
10.75
6.699
1.681

90 Day
30.353

29.72
29.66
29.61
29.6

29.51
29.12
29

28.
28.
28.
28.03
27.96
27.81
27.69
27.48
27.14
26.82
26.6

25.41
24.9

24

23.
13.79
10.01
5.346

29.6
29.58
29.53
29.49
29.41
28.97
28.96
28.83
28.55
28.21
28
27.73
27.68
27.6
27.35
27.1
26.8
26.1
25.37
24.85
23.98
23.57
13.47
9.784
5.194

29.48
29.42
29.32
29.3
29.26
28.82
28.82
28.74
28.2
28.1
27.93
27.61
27.51
27.23
27.14
26.96
26.76
25.33
25.23
24.8
23.91
23.48
13.07
9.452
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Inputs generdted by ped.pl - 8-August-2003
Data used for this run:

Output File:
Metfile:
PRZM scenario:

PEcoA

wl3737.dvE
NCpeanutC. txt

EXAMS environment file:

Chemical Name:
Description

Molecular weight
Henry's Law Const.
Vapor Pressure vapr

Solubility

Kd

Koc

sol
Ra

Koc 523

Photolysis half-1life
Aerobic Aquatic Metabolism
Anaerobic Aquatic Metabolism
Aerobic Soil Metabolism

Hydrolysis:
Hydrolysis:
Hydrolysis:

pH 4
pH 7
pH 9

Method: CAM 2
Incorporation Depth:

Application
Application
Spray Drift
Application
Interval 1
Interval 2
Interval 3
Flag for Index Res.

Rate:

DRFT
Date

Flag for runoff calc.

mwt

Variable Name

henry

3E-9
300

mg/L
ng/L

kdp

0
0
0

integer

DEPI
TAPP

Efficiency:

0.05
Date

interval
interval
interval
Run
RUNOFF none

pond298.exv

Prothioconazole

Value
344.264 g/mol

2.96E-10

torr
ng/L

101.9
kbacw
kbacs

asm
days
days
days

Units Comments

atm-m”~3/mol

days Half-life
385.2 days Halfife
0 days Halfife
1052.2 days Halfife
Half-life

Half-life

Half-life

See PRZM manual

0

0.2
APPEFF 0.95

cm
kg/ha
fraction

fraction of application rate applied to pond
09-07

14
14
14
IR

dd/mm or dd/mmm or dd-mm or dd-mmm

days Set to 0 or delete line for single app.
days Set to 0 or delete line for single app.
days Set to 0 or delete line for single app.
Pond

none, monthly or total (average of entire run)
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APPENDIX D: Example T-Rex Input and Output for Prothioconazole.

T-Rex can be found at:
http://www.epa.gov/oppefed1/models/terrestrial/trex_usersguide.htm

| ResstModel

: Quﬂns?
| Comments?
Click here
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Upper Bound Kenaga Residues For RQ Calculation

Endpoints

Acute and Chronic RQs are based on the Upper Bound
Kenaga Residues.

The maximum single day residue ectimation is used for
both the acute and reproduction RQs

ROS teportad 36 “0.947 I the RD Yalles helow shoudd ha notes as
<81 in your This is due to iy aved sigati
figan ¢ lssues in Excal,

Questions?
Comments?
Click here

Avian Results

Chranic

5.01
0.01
0.00

0.12
0.06
0.07
.01

Note: To provide risk management with the maximum possible information,
it is recommended that both the dose-based and concentration-based

RQs be calculated when data are available

119



120



Piothioconazole (& metabolit

wheat leaf and stem

Uyper Lound Kenaga Residuss

M lian Results

Acute Chaonic Acute Lhronic Acute Chioni¢
AL L. RELLLLN
0.0 251 041 2,15 0.0t 115
X 000 0.9 0.00 053
0.01 12 0.00 0.65
0.0 (A% 000 o007
909 083 0.00 002

Note. To provide risk managsment with the maximum possible information,
it is recommended that both the dose-based and cancentration-based
RQs be caleutated when data are availabla

wheat leat and stem

18 metabolit

. Upper hound Kengga Residues

Terrestrial Residues Graph

50

40

20

Soncentration img avkg dietary tem)

a

Terrestrlal Application Residues

For Risk Discussion Purpases

SEEIL P RPAE R R HP

e
ST b 7

Days

PFTEAACR PRSP

r

Shont Grags —a— Tall Grass

Broatiea planissm hsects

Fruits/pods/seedsilg insects - - - - 1 year|
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Example Terrplant (v. 1.2.1) Input and Output for

Prothioconazole.

APPENDIX E

Terrestrial Plant EECs and Acute Non Endangered RQs

version 1.2.1)

{November 9, 2005
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APPENDIX F: Ecological Effects Assessment.

Toxicity to Terrestrial Animals
Acute and Subacute Toxicity to Birds
JAU6476 techn. a.i.: Acute Oral Toxicity to Bobwhite Quail (MRID 462460-36)

The acute oral toxicity of JAU6476 Technical (98.4% prothioconozole) to 39-week old Northern
Bobwhite quail was assessed over 14 days (MRID 462460-36). The compound was administered to birds
via gelatin capsule at nominal concentrations of 0 (vehicle control), 200, 650, and 2000 mg a.i./kg bw.
The 14-day LD50 was > 2000 mg a.i./kg bw since no mortality was observed. There were no significant
effects on body weights although there was an apparent treatment related effect on feed consumption in
birds from the 2000 mg a.i./kg bw treatment between days 0-3; the NOEL for food consumption was 650
mg a.i./kg bw. No treatment related abnormalities were observed at necropsy. Based on these results,
prothioconozole can be classified as practically non-toxic to Northern Bobwhite quail under acute oral
exposure conditions. This study is classified as ACCEPTABLE and satisfies Guideline 71-1 for Avian
Oral LD50.

SXX 0665 techn. a.i. (prothioconazole — desthio): Acute Oral Toxicity to Bobwhite Quail (MRID
462460-37)

The acute oral toxicity of SXX 0665 Technical (93.7% prothioconazole - desthio) to 30- to 35-week old
Northern Bobwhite quail (Colinus virginianus) was assessed over 14 days (MRID 462460-37). SXX
0665 Technical was administered to the birds via gelatin capsule at nominal concentrations of 0 (negative
control), 125, 250, 500, 1000, and 2000 mg a.i./kg bw. Mortality was 30% (one male and two females) at
the 2000 mg a.i./kg bw level. The mortality observed was delayed, with two birds found dead on Day 6,
and one bird found dead on Day 12. The 14_day LD, was >2000 mg a.i./kg bw, which categorizes SXX
0665 Technical (prothioconazole - desthio) as practically non-toxic to Northern Bobwhite quail on an
acute oral basis. The NOAEL for body weight data was 250 mg a.i’kg bw, based on reductions in weight
gain for the females during the exposure period; body weight differences between control and the 500 mg
a.1./kg bw treatment were on the order of 5%. This study is classified as ACCEPTABLE and satisfies
Guideline 71-1 for Avian Oral LDs,.

Table F1. Summary of avian acute toxicity test on Bobwhite Quail (Colinus virginianus) Exposed to
prothioconozole and the desthio metabolite
T SwmdyType | %actve | LDSO |

Colinus virginianus |  Acute Oral Ja‘g‘g‘f‘% © 52000 462460-36 Practically non-toxic Yes
SXX 0665
Colinus virginianus Acute Oral (desthio) >2000 462460-37 Practically non-toxic Yes
93.7

JAU6476 techn: 5-Day-Dietary LCs) for Bobwhite Quail (MRID 462460-38)

The acute dietary toxicity of JAU6476 Technical (98.4% prothioconozole) to 10-day old Northern
Bobwhite quail was assessed over 8 days (MRID 462460-38). The compound was administered to the
chicks via the diet at nominal concentrations of 0 (negative control), 313, 625, 1250, 2500, and 5000 ppm
which corresponded to n/a(control not reported), 299, 622, 1215, 2380, and 4983 ppm a.i., respectively
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(MRID 46246038). There were no apparent treatment related effects on survival, clinical signs, body
weight, or feed consumption. The 8-day acute dietary LCso was > 4983 ppm a.i., which was the highest
concentration tested. There was, however, a concentration-dependent increase in intestinal inflammation
observed in some birds at necropsy; the NOEC and LOEC were 622 and 1215, respectively. Based on
these results, JAU6476 (prothioconozole) can be categorized as practically non-toxic to Northern
Bobwhite quail when administered via the diet. This study is classified as ACCEPTABLE and satisfies
Guideline 71-2a for Avian Dietary LCs.

SXX 0665 techn. a.i. (prothioconazole-desthio): 5-Day Dietary LCs, for Bobwhite Quail (MRID
462460-39)

The acute dietary toxicity of JAU 6476 - Desthio (96.8% prothioconazole - desthio) to 10-day old
Northern Bobwhite quail (Colinus virginianus) was assessed over 8 days (MRID 462460-39). JAU 6476
- Desthio was administered to the birds in the diet at nominal concentrations of 0 (negative control), 313,
625, 1250, 2500, and 5000 ppm. Mean-measured toxicant concentrations were 321, 639, 1243, 2577, and
5215 ppm a.i., respectively (control results not provided). Cumulative mortality was 0% in the control and
#1243 ppm a.i. groups, 10% in the 2577 ppm a.i. group, and 70% in the 5215 ppm a.i. group. The 8-day
LCsp was 4252 ppm (3161-6501 ppm), which categorizes JAU 6476 - Desthio (prothioconazole - desthio)
as slightly toxic to the Northern Bobwhite quail on an acute dietary basis. In addition to mortality,
treatment-related effects were observed in clinical effects (reduced vigilance), body weight, and food
consumption parameters at the 2577 and 5215 ppm a.i. test levels. Calculated mean test substance intakes
were 3.0, 5.3, 10.4, 10.7, and 15.2 mg/bird/day for the nominal 313, 625, 1250, 2500, and 5000 ppm a.i.
treatment groups, respectively. This study is scientifically sound and fulfills the guideline requirements
for an avian dietary toxicity study using JAU 6476 - Desthio and the Northern Bobwhite quail (§71-2a).
This study is classified as ACCEPTABLE.

JAU 6476 techn.: 5-Day Dietary L.CS0 to Mallard Duck (MRID 4624960-40)

Ten-day-old mallard ducks were used to study the acute dietary toxicity of JAU 6476 Technical (98.7%
prothioconazole; MRID 462460-40). Birds were exposed for 8 days to prothioconozole in feed at the
following measured concentrations 0, 256, 555, 1180, 2532, and 5567 ppm a.i. There were no treatment
related effects of dietary exposure to prothioconazole in Mallards under these exposure conditions. The
LC50 was >5567 ppm a.i., the highest concentration tested which classifies JAU6476 technical as
practically nontoxic to Mallards on an acute dietary exposure basis. The NOEC and LOEC were 5567
and >5567 ppm a.i., respectively. The study is classified as CORE and meets the requirements for an
avian dietary toxicity study using the Mallard duck (71-2b).

Table F2. Summary of avian subacute dietary toxicity test on Bobwhite Quail (Colinus virginianus)
Exposed to prothioconozole and the desthio metabolite
~ Specles . |

JAU 6476 | .

Colinus virginianus | Acute Dietary 98.4 >4893 462460-38 Practically non-toxic | Yes
Colinus virginianus Acute Dietary g())(;( 0665 4252 462460-39 Slightly toxic Yes
Anas platyrhynchos | Acute Dietary 3)/217} 6476 >5567 462460-40 Practically non-toxic Yes

Chronic Toxicity to Birds

JAU6476 techn: Reproductive Toxicity in Bobwhite Quail (MRID 462460-42)
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The one-generation reproductive toxicity of JAU 6476 Technical (prothioconazole) to groups (16
pens/treatment level) of 1 male and 1 female of 24-week-old Northern Bobwhite quail was assessed over
approximately 22 weeks (MRID 462460-42). JAU 6476 Technical was administered to the birds in the
diet at mean-measured concentrations of <LOD (negative control), 60, 251, and 982 ppm a.i. diet.
Nominal concentrations were 0, 60, 245, and 1000 ppm diet. There were no significant treatment-related
effects on any adult or offspring parameter. The NOAEC and LOAEC levels were 982 and >982 ppm a.i.
diet, respectively. This toxicity study is scientifically sound. The maximum expected field residue level
was not provided, however, the highest level tested was at an appropriate level to approximate field
exposure for this species based on currently proposed uses. This study fulfills guideline requirements for
an avian reproduction study using the Northern Bobwhite quail (§71-4a) and is classified as
ACCEPTABLE.

SXX0665 techn (prothioconazole-desthio): Reproductive Toxicity in Bobwhite Quail (MRID
462460-43)

The one-generation reproductive toxicity of JAU 6476 - Desthio (prothioconazole - desthio) to groups (20
pens/treatment level) of 1 male and 1 female of >16-week old Northern Bobwhite guail (exact age not
known) was assessed over approximately 22 weeks (MRID 462460-43). JAU 6476 - Desthio was
administered to the birds in the diet at nominal concentrations of 0 (negative control), 60, 173, and 500
ppm. Mean-measured concentrations were 59.5, 173.0, and 506.7 ppm a:i.(control feed was not analyzed
for a.i. content). There were no significant treatment-related effects on any adult parameter. In addition,
no treatment-related effects were observed on egg production or quality, fertility, embryonic
development, hatchability, or clinical effects, food consumption, or body weights of chicks during the 14-
day observation period. Although study-author reported significant effects on some reproductive
endpoints, reviewer-conducted statistical analyses indicated that there were no significant, treatment-
related effects on any reproductive endpoints. The difference in conclusions between the reviewer and
the original study author is likely the result of different statistical tests, as described below. The reviewer
determined NOAEC was 506. 7 ppm a.i. This study is scientifically sound, fulfills guideline requirements
for the reproductive toxicity of JAU 6476 - Desthio (prothioconazole - desthio) to Northern Bobwhite
quail (§71-4a), and is classified as ACCEPTABLE.

JAUG6476 techn: Reproductive Toxicity in Mallard Duck (MRID 462460-44)

The one-generation reproductive toxicity of JAU 6476 Technical (prothioconazole) to groups (16
pens/treatment level) of 1 male and 1 female of 7-month old Mallard duck was assessed over
approximately 21 weeks (MRID 462460-44). JAU 6476 Technical was administered to the birds in the
diet at mean-measured concentrations of <LOD (negative control), 248, 698, and 1978 ppm a.i. diet.
Nominal concentrations were 0, 245, 700, and 2000 ppm diet.

There were no significant treatment-related effects on any adult parameter. In addition, no treatment-
related effects were observed on egg production or quality, fertility, early embryonic development,
hatching success, or clinical effects or body weights of chicks during the 14-day observation period.
Although study-author reported results showed significant effects on chick survival, reviewer calculated
statistics indicate no significant effects of JAU 6476 on hatchling survival at any treatment level. This
study is scientifically sound, fulfills guideline requirements for the reproductive toxicity of JAU 6476
Technical (prothioconazole) to Mallard duck (§71-4b), and is classified as ACCEPTABLE.

SXX0665 techn (prothioconazole-desthio): Reproductive Toxicity in Mallard Duck (MRID 462460-45)
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The one-generation reproductive toxicity of JAU 6476 - Desthio (prothioconazole - desthio) to groups (16
pens/treatment level) of 1 male and 1 female, 20-week-old Mallard duck was assessed over approximately
20 weeks (MRID 462460-45). JAU 6476 - Desthio was administered to the birds in the diet nominal
concentrations of 0 (solvent control), 60, 120, and 500 ppm. Mean-measured concentrations were <6.0
(<LOD, control), 56.7, 120, and 499 ppm a.i., respectively. However, stability experiments indicated that
the test substance likely degraded slightly (approximately 20-25%) during the duration of open feeder
storage (7 days). Taking into account this degradation, the modified, mean-measured concentrations
would be 50.2, 105, and 449 ppm a.i. There were no significant treatment-related effects on any adult or
offspring parameter. As a result, the NOAEC and LOAEC levels were 449 and >449 ppm a.i.,
respectively.

This toxicity study is scientifically sound. However, due to the apparent degredation of JAU 6476 -
Desthio in feed, this study does not satisfy the guideline requirements for the reproductive toxicity of JAU
6476 - Desthio (prothioconazole - desthio) to Mallard duck (§71-4b). The study is, therefore, classified as
SUPPLEMENTAL although it does not need to be repeated and the values may be useful for risk
assessment purposes. Since the test substance likely degraded during open feeder storage, this study is
not upgradable.

Table F3. S

ummary of

az I and metabolites

: : - . . m uire
Colinus Reproductive 462460-42 Yes
virginianus
Colinus Reproductive 96.8-97.6 506.7 462460-43 None Yes
virginianus
Anas Reproductive 98.7 & 1978 462460-44 None Yes
platyrhynchos 96.1
Anas Reproductive 96.4 449 462460-45 None Yes
platyrhynchos

Acute toxicity to mammals
JAU6476 techn.: Acute oral toxicity in the laboratory rat (MRID 462462-30)

In an acute oral toxicity study (MRID 46246230), three male and three female SPF-bred Wistar rats of the
strain HsdCpb:Wu (Age: 7 weeks male; 10 weeks female; Weight: 186-194 g males; 178-184 g females;
Source: Harlan Winkelmann GmbH, Borchen, District of Paderborn, Germany) were administered 5000
mg/kg b.w. of JAU 6476 (Prothioconazole; Purity 99.8%) in a single dose by stomach tube. The test
substance was formulated in water with the aid of Cremophor EL 2% (v/v) before administration. The
applied formulations were well mixed by stirring on a magnetic mixer before and during administration,
and by pumping the syringe several times. Individual animal body weights were recorded on day 1 before
dosing and again on Days 8 and 15 after dosing. Clinical signs of toxicity were made several times on the
day of dosing and at least once daily thereafter. A gross necropsy examination was performed on all
animals. The oral LD50 for males, females and combined => 6200 mg/kg bw. All animals survived and
gained weight during the study. Clinical signs observed included decreased motility and diarrhea. The
observed clinical signs occurred within 1 and 2 hours after dosing and lasted up to 6 hours. No gross
pathological findings were observed. This acute oral study is classified as Acceptable.
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SXX0665 techn. (prothioconazole-desthio): Acute oral toxicity in laboratory rats (MRID 462462-31)

In an acute oral toxicity study (MRID 46246231), groups of SPF-bred Wistar rats of the strain
Bor:WISW (SPF-Cpb), 5/sex/group (Age: 7 weeks males; 10 weeks female; Weight: 167-184 g males;
167-184 g female; Source: Winkelmann Experimental Animal Breeders, Borchen, Kreis Paderborn,
Germany) were given a single oral dose of SXX 0665 (Purity: 93.7%) at doses of 100, 500 (males only),
1000 (females only), 2000, 2500 (males only), 3150 and 4000 mg/kg b.w. The test material was
formulated with 1% v/v Cremophor EL in deionized water immediately (less than one hour) prior to
treatment. Body weights were obtained before dosing, on days 4, 8 and 15 and in cases where the
recovery period was extended to 21 days, on day 22. Animals were observed for clinical signs of toxicity
and mortality several times on the day of dosing and at least once daily thereafter. A gross necropsy
examination was performed on all animals at scheduled euthanasia. The study was performed in
accordance with OECD - Guideline for Testing of Chemicals, Section 4: Health Effects, No. 401, “Acute
Oral Toxicity”, adopted February 24, 1987.

Mortality was observed in the 2000, 2500, 3150 and 4000 mg/kg b.w. treatments. Results for these doses
are provided here.

2500 mg/kg b.w. (males only) - Two animals died on day 9 and 10, respectively. Decreased body weights
were observed in males at the 4 and 8 day weighing intervals. Final weights of the surviving animals
exceeded initial body weights. Observed clinical signs included piloerection, pallor, emaciation, apathy,
decreased motility, poor reflexes, staggering and spastic gait, atony, labored breathing, increased
excretion of urine, soft feces, lightly colored feces, narrowed palpebral fissure and bloody snout.

Gross pathological findings included patchy, distended lungs, liver slightly enlarged and somewhat
swollen, partly with scattered or multiple light zones, light cut surface, dark spleen, kidneys slightly pale
and red mucid contents in stomach and small intestine.

3150 mg/kg b.w. - Three males died between days 9-10 and four females died between days 9-13. Body
weights were decreased in males and females. The surviving male’s final weight exceeded their initial
weight but the one surviving female’s final weight was less than its initial body weight. Observed clinical
signs included piloerection, pallor, emaciation, apathy, decreased motility, poor reflexes, staggering and
spastic gait, atony, labored breathing, increased excretion of urine, narrowed palpebral fissure and bloody
snout.

Gross pathological findings included slightly patchy lungs, distended lungs, patchy spleen and kidneys,
glandular stomach reddened, stomach and intestinal tract distended and stomach filled with food.

4000 mg/kg b.w. - All male animals were dead by day 9 and all females by day 12. All animals had
decreased body weights at the time of death. Observed clinical signs included piloerection, pallor,
emaciation, apathy, decreased motility, poor reflexes, staggering and spastic gait, atony, labored
breathing, increased salivation, lacrimation, narrowed palpebral fissure, redly incrusted eyelids, lying on
side and bloody snout.

Gross pathological findings included lungs patchy to dark red, distended, slightly pale liver, lobulated,
with multiple light zones, forestomach engorged with food, glandular stomach severely reddened, empty,
intestinal tract empty and pale spleen.

Oral LDsy Males = 2806 mg/kg b.w. (approximate)
Oral LDs, Females = 2506 mg/kg b.w. (approximate)
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This acute oral study is classified as Acceptable.

JAUG6476 480SC (formulation): Acute oral toxicity in the laboratory rat (MRID 462462-32)

In an acute oral toxicity study (MRID 462462-32)-Up and Down Method, female Wistar rats (Wt. 122-
164 g, Source Charles River Labs, Raleigh, NC) were treated with Proline 480 SC (a.i. Prothioconazole
40.6%, Batch No. 02GJS038) at doses of 175, 550, 2000 and 5000 mg/kg body weight. Evaluation
parameters included signs of gross toxicity and mortality for a subsequent period of 14 days. Initial and
weekly body weights and necropsy findings were recorded on all animals. All animals died at 5000
mg/kg. Clinical signs (2000-5000 mg/kg) were loose stools, greenish stain perianal area, decreased
activity, lying on the side, labored respiration, yellow wet urisogenital and perianal area, thinning of hair,
and laceration at hind quarters. Oral LDs, for female rats was > 2000 and < 5000 mg/kg bw.

All but one surviving animals gained weight during the study. This acute oral study is classified as
Acceptable.

Table F4. Summary of mammalian acute toxicity studies
B StudyType .| %active | IDS0 |  MRIDNo.

9938

Laboraiory rat‘ - Practically non-

Rattus norvegicus Oral acute JAU6476 >6200 462462-30 toxic

Laboratory rat 93.7 Practically non-

Rattus norvegicus Oral acute SXX0665 2506 462462-31 toxic Yes
Laboratory rat Oral acute 406ai 540 462462-32 Practically non- Yes
Rattus norvegicus formulation toxic

Chronic toxicity to mammals
JAU6476 techn.: Multigeneration reproduction study in rats (MRID 462463-34)

In a 2-generation reproduction study (MRID 462463-34) prothioconazole was administered by gavage to
30 Wistar rats/sex/dose in aqueous 0.5% methylcellulose/0.4% Tween 80 suspension. Doses were 0
(control), 10, 100, and 750 mg/kg bw/day in a dosing volum of 10 mg/kg. There were no treatment-ralted
mortalities or clinical finding throughout the study in any generation in either adults or pups. The
parental LOAEL is 750 mg/kg bw/day based on decreased body weights, body weight gains and increased
food consumption, increased liver weights and kidney weights. The NOAEL is 100 mg/kg bw/day. For
reproductive effects, the LOAEL is 750 mg/kg bw/day based on decrased number of estrous cycles in
both generation and increased duration of estrous cycle in the P generation. The corresponding NOAEL
is 100 mg/kg bw/day. The LOAEL for offspring effects is 750 mg/kg bw/day based on decreased body
weight and reduced spleen weight. The NOAEL is 100 mg/kg bw/day. For ecological risk assessment
purposes, effects on body weight can be most clearly linked to effects on higher levels of biological
organization (population-level effects). Regardless, the NOAEL for all effects, including reduced body
weight, was 100 mg/kg bw/day. The study is scientifically sound and is classified ACCEPTABLE.

SXX0665 techn. (prothioconazole-desthio): Multigeneration reproduction study in rats (MRID
462463-33)

In a 2-generation reproduction study, SXX0665 (prothioconazole-desthio) was administered to 30
Sprague-Dawley rats/sex/dose in the diet. Exposure levels were 0 (control), 40, 160, and 640 mg/kg diet.
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In the parental animals, one control and one high-dose female died due to dystocia; three high-dose
females were euthanized prematurely due to signs of dystocia; one high-dose female was euthanized
prematurely due to complete litter loss on lactation day 1. In F1 parental animals, three high-dose
females died due to dystocia, one mid-dose female and one high-dose female were euthanized
prematurely due to complete litter loss on lactation day 2. The increased incidence of dystocia was
considered treatment-related. The LOAEL for parental effects is 640 ppm (equivalent to 40-46 or 41-73
mg/kg bw/day [M/F]) based on increased liver weight, liver histopathology and decrased food
consumption during lactation (females only). The NOAEL is 160 ppm (9.5-11 or 10-19 mg/kg bw/day
[M/F]). For reproductive effects, the LOAEL is 640 ppm based on increased incidence of dystocia,
decrased viability and decreased pup weight. The NOAEL is 160 ppm (9.5-11 or 10-19 mg/kg bw/day
[M/F]). The LOAEL for offspring effects is 640 ppm based on decreased pup body weight. The
corresponding NOAEL is 160 ppm (9.5-11 or 10-19 mg/kg bw/day [M/F]). For ecological risk
assessment purposes, the reproductive effects relate directly to assessment endpoints for mammals. This
study is scientifically sound and classified ACCEPTABLE.

of mammalian chronic toxicity studies

Table F5. Summa

i

' Laboratofy rat

Multigeneration

Reduced body

. . 98.1-98.4 462463-34 :
Rattus norvegicus reproduction weight
Laboratory rat Multigeneration | 92.8-95.6 95 462463-33 Reduced pup Yes
Rattus norvegicus reproduction SXX0665 ) viability

Toxicity to Insects (Terrestrial Invertebrates)
JAUG6476 a.i.: Acute Effects on the Honeybee Apis mellifera (MRID 462460-48)

The honeybee, Apis mellifera L., was exposed to prothioconazole for 48 hours in both an oral and a
contact test (MRID 462460-48). Negative and solvent (vehicle) controls were used in both tests and the
nominal concentrations of prothioconozole for both tests were 12.5, 25, 50, 100, and 200 pg a.i./bee. The
actual intake of prothioconozole in the oral study was 107, 22.0, 31.9, 47.3, and 71.0 pg a.i./bee. By 48
hours in the oral test there was nor mortality in the negative control, 7% mortality in the vehicle control,
3% mortality in the 31.9 and 71.0 pg a.i./bee treatment groups and no mortality in the other treatment
groups. One bee was observed lying on its back in 71.0 |g a.i./bee treatment group. By 48 hours in the
contact test, there was 10% in negative control, 7% in vehicle (acetone) control, and 23, 30, 30, 13, and
27% mortality in the 12.5, 25, 50, 100, and 200 g a.i./bee treatment groups, respectively. The
corresponding solvent-control corrected mortality was 17, 25, 25, 6, and 22% in the 12.5, 25, 50, 100, and
200 ug a.i/bee treatment groups, respectively. The estimated LC50 for the oral test was > 71.0 ug
a.i/bee. The estimated LDS0 for the contact test was > 200 ug a.i./bee. Given that less than 50%
mortality occurred at highest exposure levels in both studies, prothioconozole is classified as practically
non-toxic to honeybees via both oral and contact routes of exposure. These studies are scientifically
sounds and satisfy the guideline requirements; the contact study classified as ACCEPTABLE and the oral
study classified as SUPPLEMENTAL.

JAU6476 480 SC a.i. (formulation): Acute Effects on Honeybee, Apis mellifera (4624690-46)

The honey bee, Apis mellifera L., was exposed to Prothioconazole formulation for 48 hours in the oral
and the contact test (MRID 462460-46). The oral and contact nominal concentrations were 3.1, 7.1, 16.0,
38.0, 87.0, and 200.0 pg/bee. The actual intake concentrations of Prothioconazole formulation in the oral
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toxicity test were 3.6, 6.6, 18.1, 44.0, 97.9, and 232.0 pg/bee. By 48 hours in the oral test, 3.3% mortality
was observed in the 3.6, 6.6, 44.0, and 232.0 ug a.i./bee treatment groups. No mortality was observed in
the control, 18.1, or 97.9 pg/bee treatment groups. By 48 hours in the contact test, 3.3% mortality was
observed in the control, and no mortalities were observed in the treatment groups. No sublethal effects
were observed in any treatment group during the test. The LCs, value for the oral test was estimated as
>232.0 ug/bee, the highest concentration of intake. The LDs, value for the contact test was >200.0
pg/bee. As a result, JAU6476 480 SC formulation is categorized as relatively nontoxic to honeybees on
both an acute oral and contact basis. The NOAELSs for the oral and contact tests were 232.0 and 200.0

ng/bee, respectively.

Tabvle F6. Summary of terrestrial invertebrate acute t

icity tests with the hone bee
1%}3@“ ] 2 A el ara Al

Apis mellifera Acute oral JAU 6476 46246048 Practically non- Yes
Techn.98.6 :g/bee toxic

Apis mellifera Acute JAU 6476 >200 46246048 Practically non- Yes
contact Techn. 98.6 .g/bee toxic

Apis mellifera Acute oral JAU 6476 480 >232 46246046 Practically non- Yes
SC :g/bee toxic

Apis mellifera Acute JAU 6476 480 >200 46246046 Practically non- Yes
contact SC :g/bee toxic

Toxicity to Soil Invertebrates (Non-Guideline Studies)
JAU6476 techn.: Acute toxicity to Earthworms (Eisenia fetida) (MRID 462461-22)

Adult earthworms, Eisenia fetida (4 x 10 animal per concentration) were exposed to nominal
concentrations of 0 (control), 100, 178, 316, 562, and 1000 mg prothioconazole/kd soil (dry) in artificial
soil for 14 days. There was 3% mortality in both the control and 1000 mg/kg soil treatment, which
resulted in an LC50 > 1000 mg/kg soil, the highest treatment. There was, however, a significant
reduction in earthworm weights in the highest treatment compared to the control; controls had about a 7%
decrease in weight whereas worms in the 1000 mg/kg treatment showed a 16% decrease in weight. This
study has not been formally reviewed by EFED but are used for risk characterization purposes only; RQs
for soil-dwelling terrestrial invertebrates are not calculated.

JAU6476 S-methyl (prothioconazole-S-methyl): Acute toxicity to Earthworms (Eisenia fetida)
(MRID 462461-26)

Adult earthworms, Eisenia fetida (4 x 10 animal per concentration) were exposed to nominal
concentrations of 0 (control), 10, 32, 100, 316, and 1000 mg prothioconazole-S-methyl/kd soil (dry) in
artificial soil for 14 days. There was 3% mortality in the control and the 10, 32, and 316 mg/kg soil
treatments and 5% mortality in the 1000 mg/kg soil treatment, which resulted in an LC50 > 1000 mg/kg
soil, the highest treatment. There was, however, a significant reduction in earthworm weights in the two
highest treatments compared to the control; controls had about a 6% decrease in weight whereas worms in
the 316 and 1000 mg/kg treatment showed 12% and 39% decrease in weight, respectively. This study has
not been formally reviewed by EFED.

JAU6476 480 SC (formulation): Acute toxicity to earthworms (Eisenia fetida) (MRID 462461-24)

Adult earthworms, Eisenia fetida (4 x 10 animal per concentration) were exposed to nominal
concentrations of 0 (control), 100, 178, 316, 562, and 1000 mg prothioconazole 480SC/kd soil (dry) in
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artificial soil for 14 days. There was no mortality in controls or treatments, which resulted in an LC50 >
1000 mg/kg soil, the highest treatment. There was also no reduction in earthworm weights in controls
and treatment groups. This study has not been formally reviewed by EFED.

SXX0665 (prothioconazole-desthio): Acute toxicity to earthworms (Eisenia fetida) (MRID 462461-
Xx)

JAU6476-S-methyl (prothioconazole-S-methyl): Acute and reproduction toxicity to collembolan
(Folsomia candida) (MRID 462461-21)

Ten to twelve-day old springtails (Folsomia candida) were exposed to nominal concentrations of 0, 0.32,
1.0, 3.16, 10, and 31.6 mg prothioconazole-S-methyl/kg soil (dry). There were S replicates of 10
individuals for each treatment and controls. Springtails were fed yeast at the beginning and at 14 days.
Mortality and reproduction were determined after 28 days. Mortality across controls and all treatments
ranged from 12 (1.0 mg/kg soil) to 20% (10 and 31.6 mg/kg soil) with no significant differences between
any treatments and the control. There was a significant reduction (27%) in the number of juvenile
produced in the 10 mg/kg soil treatment compared to controls; no effects on juvenile production were
significant. The authors concluded that the NOAEC = 31.6 mg/kg soil, the highest tested concentration.
This study was not formally reviewed by EFED.

SXX0665 (prothioconazole-desthio): Acute and reproduction toxicity to collembolan (Folsomia
candida) (MRID 462461-19)

Ten to twelve-day old springtails (Folsomia candida) were exposed to nominal concentrations of 0, 62.5,
125, 250, 500, and 1000 mg prothioconazole-desthio/kg soil (dry). There were 5 replicates of 10
individuals for each treatment and controls. Springtails were fed granulated yeast weekly. Mortality and
reproduction were determined after 28 days. Mortality ranged from 2 to 8%; no statistical analyses were
conducted, however, the author-reported LC50 was > 1000 mg/kg soil. There was a significant reduction
in the number of juvenile produced in the 1000, 500, and 125 mg/kg soil treatments compared to controls;
although the reduction in juveniles observed in the 250 mg/kg soil treatment was not statistically
significant, the study authors considered in biologically significant. The study-author reported NOAEC
was 62.5 mg/kg soil. This study was not formally reviewed by EFED.

SXX0665 (prothioconazole-desthio): Reproduction toxicity study in earthworms (Eisenia fetida)
(MRID 462461-28)

Adult earthworms, Fisenia fetida, (4 x 10 animals per treatment) were exposed to nominal soil
concentrations of 0, 0.1, 0.32, 1.0, 3.2, 10, and 32 mg prothioconazole-desthio/kg dry weight soil. After
28 days, the number of surviving animal and their weight alteration was determined. They were then
removed from the artificial soil and after a further 28 days, the number of offspring were determined.
There was little adult mortality in the experiment, however, there were significant effects of
prothioconazole-desthio on the number of offspring produced. There was significant reduction in the
number of offspring produced compared to the controls in the nominal 3.2, 10.0 and 32.0 mg
pothioconazole-desthio/kg soil. The study author reported NOAEC is nominal 1.0 mg/kg dry soil based
on reduced number of offspring in the 3.2 mg/kg soil treatment group. This study was not formally
reviewed by EFED.

JAU6476-S-methyl (prothioconazole-S-methyl): Reproduction toxicity study in earthworms
(Eisenia fetida) (MRID 462461-29)

131



Adult earthworms, Eisenia fetida, (4 x 10 animals per treatment) were exposed to nominal soil
concentrations of 0, 10, 32, 100, 316, and 1000 mg prothioconazole-S-methyl/kg dry weight soil. After
28 days, the number of surviving animal and their weight alteration was determined. They were then
removed from the artificial soil and after a further 28 days, the number of offspring were determined.
There was little adult mortality in the experiment, however, there were significant effects of
prothioconazole-S-methyl on weight increase with less weight gained in the nominal 316 and 1000 mg
prothioconazole-S-methyl treatments compared to control. In addition, there was a significant reduction
in the number of offspring produced in the 1000 mg/kg soil treatment compared to the control. The study
author reported NOAEC is nominal 316 mg/kg dry soil based on reduced number of offspring in the 1000
mg/kg soil treatment group and 100 mg/kg dry soil based on reduced weight gain in the 316 mg/kg soil
treatment group. This study was not formally reviewed by EFED.

JAUG6476 techn.: Reproduction toxicity study in the collembolan, Folsomia candida (MRID 462461-
18)

Nine to twelve-day-old collembolans, Folsomia candida, were exposed to nominal concentrations of 0
(solven and negative control), 0.125, 0.25, 0.5, 1.0, 2.0, 4.0, 8.0, 16.0, 32.0, and 64.0 mg
prothioconazole/kg dry soil in artificial soil. Five replicates of each treatment were used and mortality
and reproduction was assessed at the end of the study (28 days). There were no statistically significant
effects of prothioconazole on mortality or reproduction so the study-author reported NOAEC is 64 mg/kg
soil. This study was not formally reviewed by EFED.

SXX0665 (prothioconazole-desthio): Reproduction toxicity study in the collembolan, Folsomia
candida (MRID 462461-20)

Ten to twelve-day-old collembolans, Folsomia candida, were exposed to nominal concentrations of 0
(solven and negative control), 0.125, 0.25, 0.5, 1.0, 2.0, 4.0, 8.0, 16.0, 32.0, and 64.0 mg
prothioconazole-desthio/kg dry soil in artificial soil. Five replicates of each treatment were used and
mortality and reproduction was assessed at the end of the study (28 days). There were no statistically
significant effects of prothioconazole on mortality or reproduction so the study-author reported NOAEC
is 64 mg/kg soil. This study was not formally reviewed by EFED.

“Eisenia fetida | Soil - acute JAU 6476 462461-22

Techn.98.6

Eisenia fetida Soil - acute JAU 6476 S- >1000 N/A 462461-26 No
methyl

Eisenia fetida Soil - acute JAU 6476 480 >1000 N/A 462461-24 No

SC
Eisenia fetida Soil - acute JAU 6476 - >1000 N/A No MRID No
desthio assigned

Folsomia candida Soil — acute, JAU 6476-S- >31.6 31.6 462461-21 No
reproductive methyl

Folsomia candida Soil - acute, JAU 6476- >1000 62.5 462461-19 No
reproductive desthio

Eisenia fetida Soil- JAU 6476~ N/A 1.0 462461-28 No
reproduction desthio

Eisenia fetida Soil — JAU 6476-S- N/A 100 462461-29 No
reproduction methyl

Folsomia candida Sail- JAU 6476 N/A 64 462461-18 No
reproduction Techn.
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Folsomia candida Soil- JAU 6476- N/A 64 462461-20 No
reproduction desthio

Toxicity to Terrestrial Plants
JAU6476 480 SC a.i. (formulation): Tier I plant study (MRID 462460-49)

Seedling emergence and vegetative vigor were studied on 10 plant species after application of
Prothioconazole formulation at 0.272 Ibs ai/A. Test species included buckwheat, corn, cucumber,
soybean, sunflower, tomato, onion, ryegrass, turnip, and wheat. By 21 days, cucumber was the only test
species in the seedling emergence test which experienced inhibition greater than 25%; shoot height and
dry weight were reduced 26% and 31%. While inhibition did not exceed 25%, sunflower emergence,
turnip height, and soybean dry weight exhibited significant reductions from control, as well. By 21 days,
none of the test species in the vegetative vigor test experienced >25% inhibition for any of the endpoints.
However, there were significant reductions in cucumber height (22%) and tomato dry weight (11%). The
phytoxicity percentage rating ranged from 0-1.3%. Based on cucumber shoot height and dry weight, the
EC,s was <0.272 lbs ai/A in the seedling emergence test; the NOAEC was <0.272 Ibs ai/A for sunflower
emergence, cucumber and turnip height, and cucumber and soybean weight, and was 0.272 Ibs ai/A for all
other species and endpoints. The ECys for all test species in the vegetative vigor test was >0.272 Ibs ai/A;
the NOAEC for cucumber and tomato was <0.272 lbs ai/A and 0.272 lbs ai/A for all other species and
endpoints. This study was classified as acceptable.

JAU6476 480 SC a.i. (formulation): Tier II plant stuady (MRID 462460-50)

Seedling emergence was studied on cucumber after application of JAU 6476 480SC typical end use
formulation (Prothioconazole) at 19, 38, 76, 153, and 305 g a.i./ha. By 21 days, the percent inhibitions
for emergence were 0, 0, 2, 0, 0, and 2% for the pooled control, 19, 38, 76, 153, and 305 g a.i./ha
treatment groups, respectively. Minor phytotoxic effects of distortion and/or stunting were observed at all
treatment levels, as well as in the pooled control group. No parameter showed sensitivity (i.e., inhibition
equal to or exceeding 25%), but shoot height and dry weight were significantly reduced as a result of
treatment. The NOAEC for shoot height and dry weight were 0.03 and 0.272 Ibs ai/A. The EC»;s for all
parameters was >0.272 Ibs ai/A  This study is classified as acceptable. The single species tested in this
study was the only species to display sensitivity in a previously conducted Tier I study (MRID 46246049)
This study is scientifically sound and it fulfills the guideline requirements for a seedling emergence study
(Subdivision J, §123-1 (TIER II)).

Tier I Results (0.272 lbs ai/A)
MRID 462460-49
Monocots Buckwheat -- 5.2 20.9 -- -~
Corn 5.0 1.1 4.7 0.2 6.3
Onion 2.1 -- - - -
Ryegrass 8.0 4.5 -~ -= -
Wheat 2.0 5.1 - 1.9 7.1
Dicots Cucumber -- 25.6 31.1 22.0 10.3
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Soybean -- 9.2 11.1 1.2 6.6

Sunflower 7.0 1.8 8.1 -- 5.3

Tomato -- 12.7 16.1 - 11.2

Turnip - 8.1 7.1 8.1 4.8
Tier II Results

MRID 462460-50

“Monocot Cucumber 0.03 0.08 0272 0.03

Table F9. Summary of terrestrial plant toxicity endpoints us in this assessment

462460-50
Sabbert, 2004

JAU 6476
Phytotox 480 SC

Cucumber
Cucumus sativa

Shoot length
study Acceptable

Toxicity to Freshwater Aquatic Animals
Freshwater Fish, Acute

JAU 6476 techn.: Acute toxicity (96 hours) to Rainbow Trout (Oncorhynchus mykiss) in a Static
Test (MRID 462460-18)

To assess the acute toxicity of prothioconazole to freshwater fish, Rainbow trout were exposed to
prothioconazole (JAU 6476) under static conditions for 96-hours (MRID 462460-18). The measured
exposure concentrations were (< 0.13 ppm a.i., <LOD), 0.99, 1.70, 3.08, 5.26, and 8.02 ppm a.i. There
was no mortality in the control or the 0.99 ppm a.i. treatment, however, % mortality was 40, 100, 100,
and 100% in the 1.70, 3.08, 5.26, and 8.02 ppm a.i. treatments. The 96-h LC50 was 1.83 (C.1. 0.99-
3.08), which categorizes prothioconazole as moderately toxic to rainbow trout under acute exposure
conditions. No sub-lethal effects were observed in the control or the lowest exposure (0.99 ppm a.i.),
however, by 96-hours surviving fish in the 1.70 ppm a.i. treatment were darkened and quiescent. The
NOEC and LOECs were 0.99 and 1.70 ppm a.i., respectively. This study is classified as ACCEPTABLE
and satisfies requirements for an acute freshwater fish study, guideline 72-1c.

JAU 6476 techn.:-Acute toxicity (96 hours) to Bluegill Sunfish (Lepomis macrochirus) in a Static
Test (MRID 462460-22)

The 96-hour acute toxicity of JAU 6476 (Prothioconazole) to Bluegill (Lepomis macrochirus) was studied
under static conditions (MRID 462460-22). Fish were exposed to JAU 6476 (Prothioconazole) at mean-
measured concentrations of <0.11 (<LOQ, controls), 1.69, 2.81, 4.81, 6.65, and 8.88 ppm a.i. After 96
hours of exposure, there was 5, 45, 100, and 100% mortality in the mean-measured 2.81, 4.81, 6.65, and
8.88 ppm a.i. treament groups, respectively. There were no mortalities in the controls, or in the 1.69 ppm
a.i. treatment group. The calculated 96-hour LCs, (with 95% C.1.) was 4.59 (4.02-5.09) ppm a.i., which
categorizes JAU 6476 (Prothioconazole) as moderately toxic to Bluegill (Lepomis macrochirus) on an
acute toxicity basis. Sub-lethal effects observed during the exposure period included loss of equilibrium,
quiescent, lying on the aquarium bottom, and/or vertical oriented. After 96 hours of exposure, sub-lethal
effects were observed in surviving fish from the mean-measured 2.81and 4.81 ppm a.i. treatment groups.
The NOAEC and LOAEC values for mortality and sub-lethal effects were 1.69 and 2.81 ppm a.i.,
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respectively. This study is scientifically sound and satisfies the guideline requirements for an acute
toxicity study with freshwater fish (§72-1). This study is classified as ACCEPTABLE.

JAU 6476 techn.: Acute toxicity (96 hours) to Common Carp(Cyprinus carpio) in a Static Test
(MRID 462460-25)

In a 96-hour acute toxicity study, Common Carp (Cyprinus carpio) were exposed to JAU6476
(Prothioconazole) at mean-measured concentrations of <0.02 (<LOQ; pooled control), 0.91, 1.83, 3.66,
7.38, and 16.6 ppm a.i (MRID 462460-25). After 96 hours of exposure, mortality was 0% in the pooled
control and the 0.91, and 1.83 ppm a.i. treatment groups, and 10, 60, and 100% in the 3.66, 7.38, and 16.6
ppm a.i. treatment groups, respectively. The LCs, was 6.42 ppm a.i., which categorizes JAU6476
(Prothioconazole) as moderately toxic to juvenile Common Carp (Cyprinus carpio) on an acute toxicity
basis. The NOAEC and LOAEC values for mortality were 3.66 and 7.38 ppm a.i., respectively. Sub-
lethal effects were observed in surviving fish from the mean-measured 1.83, 3.66, and 7.38 ppm a.i.
treatment groups and included quiescence and fish lying on the bottom. No sub-lethal effects were
observed in the pooled contro! or the 0.91 ppm a.i. treatment group. The NOAEC and LOAEC values for
sub-lethal effects were 0.91 and 1.83 ppm a.i., respectively. This study is scientifically sound, but does
not fulfill U.S. EPA guideline §72-1a because the test species, Common Carp (Cyprinus carpio) is not
one of the preferred US EPA species. Consequently this study is classified as SUPPLEMENTAL.

JAU 6476 480 SC (formulation): Acute toxicity (96 hours) to Rainbow Trout (Oncorhynchus
mykiss) in a Static Test (MRID 462460-19)

The 96-hour acute toxicity of JAU 6476 480 SC (Prothioconazole formulation) to Rainbow trout
(Oncorhynchus mykiss) was studied under static conditions (MRID 462460-19). Fish were exposed to
Prothioconazole at mean-measured concentrations of <0.03 (<LOQ, controls), 0.32, 0.64, 1.29, 2.56, and
5.77 ppm a.i. After 96 hours of exposure, there was 10, 100, and 100% mortality in the mean-measured
1.29, 2.56, and 5.77 ppm a.i. treament groups, respectively. There were no mortalities in the controls, or
in the 0.32 and 0.64 ppm a.i. treatment groups. The 96-hour LCjs, (with 95% C.1.) was 1.69 (1.29 to 2.56)
ppm a.i., which categorizes JAU 6476 480 SC (Prothioconazole formulation) as moderately toxic to
Rainbow trout (Oncorhynchus mykiss) on an acute toxicity basis. The NOAEC and LOAEC values based
on mortality and sub-lethal effects were 1.29 and 2.56 ppm a.i., respectively. This study is scientifically
sound and satisfies the guideline requirements for an acute toxicity study with freshwater fish (§72-1c¢).
This study is classified ACCEPTABLE and provides information that may be useful for future risk
assessment purposes.

JAU 6476 480 SC (formulation): Acute toxicity (96 hours) to Bluegill Sunfish (Lepomis
macrochirus) in a Static Test (MRID 462460-23)

The 96-hour acute toxicity of JAU 6476 480 SC ( Prothioconazole Formulation) to Bluegill (Lepomis
macrochirus) was studied under static-renewal conditions (MRID 462460-23). Fish were exposed to
prothioconazole at mean-measured concentrations of <0.03 (<LOQ, controls), 0.33, 0.68, 1.41, 2.81, and
5.80 ppm a.i. After 96 hours of exposure, there was 55% mortality in the 5.80 ppm a.i. treament group.
There were no mortalities in the controls, or in the 0.33, 0.68, 1.41, and 2.81 ppm a.i. treatmént groups.
The 96-hour LCs, (with 95% C.I.) was 5.53 (2.81->5.80) ppm a.i., which categorizes JAU 6476 480 SC (
Prothioconazole Formulation) as moderately toxic to Bluegill (Lepomis macrochirus) on an acute toxicity
basis. The sub-lethal effects included fish at the surface and on bottom of test vessel in surviving fish
from the 5.80 ppm a.i. treatment group. No sub-lethal effects were observed in the controls or the 0.33
through 2.81 ppm a.i. The NOAEC and LOAEC values for mortality and sub-lethal effects were 2.81 and
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5.80 ppm a.i., respectively. This study is scientifically sound and satisfies the guideline requirements for
an acute toxicity study with freshwater fish [§72-1]. This study is classified as ACCEPTABLE.

SXX 0665 (prothioconazole -desthio): Acute toxicity (96 hours) to Rainbow Trout (Oncorhynchus
mpykiss) in a Static Test (MRID 462460-20)

The 96-hour acute toxicity of SXX 0665 Technical (JAU6476-desthio) to Rainbow trout (Oncorhynchus
mykiss) was studied under static conditions (MRID 462460-20). Fish were exposed to SXX 0665
Technical at mean-measured concentrations of 2.22, 4.20, 8.40, and 14.9 ppm a.i. for the nominal 2.34,
4.69, 9.37, and 18.7 ppm a.i. treatment groups, respectively. After 96 hours of exposure, there was 100%
mortality in the 9.37 and 18.74 ppm a.i. treament groups, compared to 10% mortality in the control.
There were no mortalities in the 1.17, 2.34, and 4.69 ppm a.i. treatment groups. The calculated 96-hour
LCsq (with 95% C.1.) was 5.94 (4.20-8.40) ppm a.i., which categorizes SXX 0665 Technical as
moderately toxic to Rainbow trout (Oncorhynchus mykiss) on an acute toxicity basis. The NOAEC and
LOAEC values based on sub-lethal effects (on bottom, convulsions, lying on side/back, tumbling) were
2.22 and 4.20 ppm a.i., respectively. This study is scientifically sound and satisfies the guideline
requirements for an acute toxicity study with Rainbow trout [§72-1(c)]. This study is classified as
ACCEPTABLE.

SXX 0665 (prtothioconazole-desthio): Acute toxicity (96 hours) to Golden Orfe (Leuciscus idas
melanotus) in a Static Test (MRID 462460-24)

In a 96-hour acute toxicity study, Golden Orfe (Leuciscus idus melanotus) were exposed to SXX 0665
(JAU6476-desthio) at mean-measured treatment concentrations of <0.01 (<LOQ); negative controls), 0.44,
0.91, 2.02, 3.45, and 6.80 ppm a.i for Part 1 of the experiment and 17.2 ppm a.i. for the nominal 18.9 ppm
a.i. treatment concentration in Part 2 of the experiment (MRID 462460-24). The nominal 37.8, and 75.6
ppm a.i. (Part 2) treatment concentrations were not analytically verified because their respective
biological results were identical to those of the nominal 18.9 ppm a.i. treatment group. By 96-hours, no
mortalities were observed in either the control or the mean-measured 0.44, 0.91, 2.02, 3.45, and 6.80 ppm
a.i. treatment groups (Part 1). By 4 hours, 100% mortality was observed in the mean-measured 17.2 ppm
a.l. and nominal 37.8 and 75.6 ppm a.i. all treatment groups (Part 2). By 96-hours, 100% of surviving
fish in the 3.45 ppm a.i. treatment group were swimming irregularly, while surviving fish from the 6.80
were observed swimming at the bottom, apathetic, lying on their side or back, and tumbling. No sub-
lethal effects were observed in either control group (Parts 1 & 2) or in the mean-measured 0.44 through
2.02 ppm a.i. treatment groups. This study is not scientifically sound and does not fulfill U.S. EPA
guideline §72-1a because the reported results and toxicity values are based on a combination of two
separate experiments performed approximately three months apart with no overlap in test concentrations.
Consequently, this study is classified as INVALID.

SXX 0665 (prothioconazole-desthio)-Acute toxicity (96 hours) to Fathead Minnow (Pimephales
promelas) in a Static Test (MRID 462460-26)

In a 96-hour acute toxicity study, Fathead Minnow (Pimephales promelas) were exposed under static-
renewal conditions (renewed at 48 hours) to JAU6476-Desthio at mean-measured concentrations of <0.08
(<LOQ, controls), 0.96, 2.06, 3.85, 7.99, and 16.3 ppm a.i (MRID 462460-26). After 96 hours of
exposure, mortality was 0% in the controls and mean-measured 0.96 through 2.06 and 7.99 ppm a.i.
treatment groups. Mortality was 5 and 100% in the 3.85 and 16.3 ppm a.i. treatment groups, respectively.
The 96-hour L.Cs (with 95% C.1.) was 11.41 (7.99-16.30) ppm a.i., which classifies JAU6476-Desthio as
slightly toxic to Fathead Minnow (Pimephales promelas) on an acute toxicity basis. The NOAEC and
LOAEC, based on mortality, were 7.99 and 16.3 ppm a.i., respectively. Sub-lethal effects observed
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during the exposure period included fish at the surface and on the bottom of the test vessel, loss of
equilibrium, quiescence, darkened coloration, and erratic behavior. Treatment related effects were
observed in 15% of surviving fish from the mean-measured 7.99 ppm a.i. treatment group. No sub-lethal
effects were observed in the controls or the 0.96 through 3.85 ppm a.i. treatment groups. The NOAEC
and LOAEC, based on sub-lethal effects, were 3.85 and 7.99 ppm a.i., respectively. This study is
scientifically sound, and satisfies the guideline requirements for an acute toxicity study with freshwater
fish, warm water species (§72-1a). The study is classified as ACCEPTABLE.

Table F10. Summary of freshwater fish acute toxicity studies

L

Onchorynchus

JAU 6476 8 | -
mykiss Acute 08 4 (0.99-3.08) 462460-18 Moderately Toxic Yes
Lepomis JAU 6476 4.59 . .
macrochirus Acute 98.4 (4.02-5.09) 46240-22 Moderately Toxic Yes
Cyprinus JAU 6476 6.42 .
Carpio Acute 08.4 (4.79-8.91) 46240-25 Moderately Toxic No
JAU 6476
Onchorynchus Acute 480 SC 169 462460-19 | Moderately Toxic Yes
mykiss 414 (1.29-2.56)
Lepomis JAU 6476 5.53
pon Acute 480 SC ' 462460-23 Moderately Toxic Yes
macrochirus 414 (2.81->5.8)
Onchorynchus SXX 0665 5.94 .
mykiss Acute 937 (4.20-8.40) 462460-20 Moderately Toxic Yes
Leuciscus idus SXX 0665 N/A
melanotus Acute 93.7 (Invalid) 46240-24 A No
Pimephales SXX 0665 11.41 . .
promelas Acute 96.5 (7.99-16.3) 46240-26 Slightly Toxic Yes

Freshwater Fish, Chronic

JAU 6476 techn.: Toxicity to Early Life Stage Rainbow Trout (Oncorhynchus mykiss)
(MRID: 462460-31)

The chronic toxicity of JAU 6476 Technical (98.3% prothioconazole) to the early life-stage of Rainbow
Trout (Oncorhynchus mykiss) was studied under flow-through conditions for 97 days (37-day hatching
period and 60_day post-hatch period). Fertilized embryos (140/treatment), <24 hours old, were exposed
to JAU 6476 Technical at nominal concentrations of () (negative and solvent controls), 36.9, 73.7, 147,
295, and 590 ppb (adjusted for purity). Mean-measured concentrations were <6.37 (<LOQ, controls),
35.6, 74.9, 140, 308, and 553 ppb a.i. (94 to 104% of adjusted nominal concentrations); however,
excessive analytical variability was observed at all toxicant levels (high-low ratios 31.5). No treatment-
related effects on hatching success or time-to-hatch were observed. Hatching commenced on Day 34 and
continued until Day 40 in all treatment and control levels. Mean percent hatch ranged from 30 to 42% for
all treatment and control groups. This study is not scientifically sound. Hatching success was below 50%
in both control groups, and test concentrations were highly variable in the test media at all toxicant levels.
This study does not fulfill guideline requirements for an early life-stage toxicity test using the Rainbow
trout (§72-4a). Consequently, this study is classified as INVALID.

SXX 0665 (prothioconazole-desthio) —Toxicity to Early Life Stage Rainbow Trout (Oncorhynchus
mykiss) (MRID: 462460-32)
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The chronic toxicity of JAU 6476 - Desthio (96.8% prothioconazole - desthio) to the early life-stage of
Rainbow Trout (Oncorhynchus mykiss) was studied under flow-through conditions for 96 days (35-day
hatching period and 61_day post-hatch period; MRID 462460-32). Fertilized embryos (400/treatment),
<24 hours old, were exposed to JAU 6476 - Desthio at mean-measured concentrations of <1.83 (<LOQ,
control), 1.90, 3.34, 7.52, 14.1, 27.5, and 53.0 ppb a.i. (85.5-98.2% of nominal concentrations). No
treatment-related effects on time to first hatch, time-to-completion of hatch, or hatching success (on Day
35) were observed. Hatching commenced at all test levels within 3 days of each other, with the first
alevins observed on Day 26 at the 3.34 ppb a.i. level. Mean percent hatch on Day 35 ranged from 28 to
36% for all treatment and control groups. This study is not scientifically sound because hatching success
was below 50% in the control group, and a high level of (hatching success) variability was observed
between the two control replicates. Consequently, this study does not fulfill guideline requirements for an
early life-stage toxicity test using the Rainbow trout (§72-4a). This study is classified as INVALID.

SXX0665 (prothioconazole-desthio): Fish Life cycle toxicity test on fathead minnows (Pimephales
promelas) (MRID 462460-33)

The chronic toxicity of Desthio JAU 6476-Desthio (Prothioconazole metabolite) to the full life stage of
Fathead Minnow (Pimephales promelas) was studied under flow-through conditions for approximately 9
months (MRID 462460-33). Fertilized eggs (200 embryos/treatment, <24 hours old) were exposed to the
test material at nominal concentrations of 0 (negative and solvent controls), 19, 38, 75, 150, and 300 ppb. -
Mean-measured concentrations of the parent generation were <2.00 (<LOQ, controls), 19, 37, 74, 148,
and 296 ppb a.i. Mean-measured concentrations of the second-generation were <2.00 (<LOQ, controls),
19, 37,75, 150, and 295 ppb a.i. Reproduction of fathead minnow was assessed by spawning frequency
and the mean number of eggs produced per female per reproductive day. There were statistical differences
from the pooled control at the 19, 37, 148, and 296 ppb a.i. treatment levels. The study authors and
reviewer concluded that the lack of spawning in the 296 ppb a.i. group was biologically significant.
Consequently, the NOAEC for spawning frequency was 148 ppb a.i. Egg production was not
significantly reduced in any treatment group compared to pooled control. The NOAEC for egg
production was 148 ppb a.i., the highest treatment level at which eggs were produced. The NOAEC for
first-generation (P) growth was 148 ppb a.i. Based on adverse effects on first-generation larval/juvenile
survival, juvenile (8-weeks post-hatch) and male growth, spawning frequency, and morphological
deformities, the NOAEC and LOAEC are 148 and 296 ppb a.i., respectively. This study did not fulfill the
guideline requirements for a fish life-cycle toxicity test because the F, generation was only maintained for
4 weeks post-hatch rather than 8 weeks as required. This study is classified SUPPLEMENTAL and
although results do not meet guideline requirements; the information may be useful for future risk
assessment purposes.

Table F11. Summa

of freshwater fish chronic toxicity studies

Oncorhynchus | Early ife | JAU 6476 3 N

mykiss stage 98.4 462460-31 N/A

Oncorhynchus Early life SXX 0665

mykiss stage 96.5 N/A 462460-32 N/A No
. . Larval juvenile

Pimephales Fulllife | SXX 0665 LV Juven

promelas cycle 6.4 0.148 462460-33 survival, spawning Yes

frequency, growth

Freshwater Invertebrates, Acute

JAU 6476 techn.: Acute Toxicity to Waterfleas (Daphnia magna) Under Static Exposure
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(MRID 462460-09)

A 48-hour study on the acute toxicity of prothioconazole (JAU 6476 (tech.)) to waterfleas, Daphnia
magna, was conducted under static exposure conditions (MRID 462460-09). Daphnids were exposed to
control (< 0.13 ppm a.i., <LOD), 0.48, 0.93, 1.63, 2.99, 5.12, and 9.24 ppm a.i mean-measured
concentrations. There was no mortality in the control or the 0.48 ppm a.i. treatment group; % mortality
was 7, 97, 100, 100, and 100% for the 0.93, 1.63, 2.99, 5.12, and 9.24 ppm a.i. levels, respectively. The
48-hour L.Csy was 1.20 (C.1. 1.09-1.32) ppm a.i. which categorizes prothioconazole as moderately toxic to
Daphnia magna on an acute toxicity basis. The corresponding NOEC for mortality was 0.93 ppm a.i. No
sub-lethal effects were observed. The study is classified as ACCEPTABLE and satisfies the requirements
for an acute toxicity study with freshwater invertebrates, guideline 72-2.

JAU 6476 480 SC (formulation): Acute Toxicity to Waterfleas (Daphnia magna) Under Static
Exposure (MRID 462460-10)

The 48-hour acute toxicity of JAU 6476 480 SC (Prothioconazole Formulation) to the water flea,
Daphnia magna, was studied under static renewal conditions (MRID 462460-10). Daphnids were
exposed to the test material mean-measured concentrations of <0.03 (<LOQ, controls), 0.14, 0.34, 0.81,
2.20, and 5.47 ppm a.i. After 48-hours of exposure, mortality was 0% in the negative and formulation
controls and mean-measured 0.34, 0.81, and 2.20 ppm a.i. treatment groups; and 10 and 80% in the 0.14
and 5.47 ppm a.i. treatment groups, respectively. The 10% mortality observed in the 0.14 ppm a.i.
treatment group was not considered to be treatment related by the study authors or the reviewer. The 48-
hour LCjs, (with 95% C.1.) was 4.1 (2.2-5.47) ppm a.i., which categorizes JAU 6476 480 SC
(Prothioconazole Formulation) as moderately toxic to the water flea (Daphnia magna) on an acute
toxicity basis. Surviving daphnids from the 2.20 (45%) and 5.47 (80%) ppm a.i. treatment groups were
reported to be lying on the bottom test vessels and /or lethargic. The NOAEC and LOAEC values based
on sub-lethal effects were 0.81 and 2.20 ppm a.i., respectively. This study is scientifically sound and
satisfies the guideline requirements for an acute toxicity study with freshwater invertebrates (§72-2). This
study 1s classified as ACCEPTABLE.

SXX 0665 (prothioconazole-desthio): Acute Toxicity to Waterfleas (Daphnia magna) Under Static
Exposure (MRID 462460-11)

The 48-hour acute toxicity of SXX0665 Technical (JAU6476-desthio) to the water flea, Daphnia magna,
was studied under static conditions (MRID 462460-11). Daphnids were exposed to the test material at
nominal concentrations of 0 (negative control), 1.0, 1.8, 3.2, 5.6, 10, and 32 ppm a.i. Due to the solubility
of the chemical, higher concentrations could not be tested. Measured zero-hour concentrations were 0.96,
1.8,3.2,5.5, 10, and 25 ppm a.i. The nominal 3.2 ppm a.i. test solutions was the only treatment
concentration to be analytically verified at 48-hours (test termination) and had a 100% of nominal
recovery. After 48-hours of exposure, mortality was 0% in the negative control and nominal 3.2, and 5.6
ppm a.i. treatment groups; and 3, 3, 7, and 27% in the nominal 1.0, 1.8, 10, and 32 ppm a.i. treatment
groups, respectively. Surviving daphnids from the 10 and 32 ppm a.i. treatment groups were reported to
be lying on the bottom test vessels and /or lacking any perceivable movement. The ECs is > 5.5 ppm
based on mortality and sub-lethal effects. This study is not scientifically sound and does not fulfill U.S.
EPA guideline §72-2a because not all treatment levels were analytically verified at test termination.
However, measurement of the day-4 3.2 ppm nominal treatment level showed 100% recovery. The
NOAEC is based on mortality and observations of sublethal effects. This study is classified as
SUPPLEMENTAL.
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JAU 6476-S-methyl (prothioconazole-S-methyl): Acute Toxicity to Waterfleas (Daphnia magna)
Under Static Exposure (MRID 462460-12)

The 48-hour acute toxicity of the metabolite JAU6476-S-Methyl (Prothioconazole) to the water flea,
Daphnia magna, was studied under static conditions (MRID 462460-12). Daphnids were exposed to the
test material at mean-measured concentrations of <0.0504 (<LOQ, controls), 0.7, 1.1, 2.3,3.9, and 7.0
ppm a.i. After 48-hours of exposure, mortality was 0% in the negative control and mean-measured 0.7
ppm a.i. treatment group; and 3, 3, 10, 90, and 100% in the solvent control, 1.1, 2.3, 3.9 and 7.0 ppm a.i.
treatment groups, respectively. The 48_hour ECs, (with 95% C.1.:) was 2.7 (2.4-3.2) ppm a.i., which
categorizes the JAU6476-S-Methyl (Prothioconazole) as moderately toxic to the water flea (Daphnia
magna) on an acute toxicity basis. All surviving daphnids from the negative and solvent controls and
mean-measured 0.7 ppm a.i. treatment level were reported to be normal. Surviving daphnids from thel.1,
2.3, and 3.9 ppm a.i. treatment groups were reported to be lying on the bottom test vessels and /or lacking
any perceivable movement. Sub-lethal effects were not quantified in the study report. The NOAEC and
LOAEC values based on the reported sub-lethal effects were 0.7 and 1.1 ppm a.i., respectively. This study
is scientifically sound and satisfies the guideline requirements for an acute toxicity study with freshwater
invertebrates (§72-2a). This study is classified as ACCEPTABLE.

SXX0665 techn. (prothioconazole-desthio): Acute toxicity to crayfish, Procambarus clarkia, under
static renewal conditions (MRID 462460-13)

The 96-hour acute toxicity of JAU6476-Desthio to the Crayfish, Procambarus clarkii, was studied under
static-renewal conditions renewed at 48 hours (MRID 462460-13). Crayfish were exposed to the test
material at nominal concentrations of 0 (negative and solvent controls), 1.6, 3.1, 6.3, 13, and 25 ppm a.i.
Mean-measured concentrations were <0.61-0.68 (LOQ, negative and solvent controls), 1.9, 3.3, 6.8, 13,
and 26 ppm a.i. This study is not scientifically sound due to excessive mortality in controls and issues
with molting and cannibalization. As a consequence, this study is classified as INVALID. In addition,
the test species, Crayfish (Procambarus clarkii), is not a US EPA-recommended species for an acute
toxicity test with freshwater invertebrates ( §72-2).

Table F12. Summary of freshwater invertebrate acute toxcit

studies
actiye X

- ‘ JAU 6476 1.20 T .
Daphnia magna Acute 08 4 (1.09-1.32) 462460-09 Moderately Toxic Yes
JAU 6476 41
Daphnia magna Acute 480 SC : 462460-10 Moderately Toxic Yes
414 (2.2-5.47)
Daphnia magna Acute SX())(3()7665 ECs> 5.5 462460-11 Moderately Toxic Yes
JAU 6476 27
Daphnia magna Acute S-methyl ) 462460-12 Moderately Toxic Yes
98.6 (2.4-3.2)
Procambarus SXX 0665
clakii Acute 08.5 N/A 462460-13 N/A No

Freshwater Invertebrates, Chronic

Jau6476 techn.: Chronic Toxicity to Water Fleas (Daphnia magna) (MRID 462460-28)
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A 21-day chronic toxicity study in Daphnia magna was conducted using 98.8% pure prothioconozole in a
static-renewal design (MRID 462460-28). Ten daphnids per treatment were exposed to nominal
concentrations of 0 (negative and solvent controls), 0.56, 1.0, 1.8, 3.2, 5.6, 10.0 and 18.0 ppm
prothioconozole. Eight media renewals were performed. Newly prepared media was sampled from all
treatment levels a day 0, 9 and 19 while 72-hour old media was sampled from the control and 0,56, 1.8
and 5.6 ppm on day 2, 12 and 21. Not all 72-hour old solutions were analyzed which deviates from EPA
guidelines, however, all measurements were near nominal suggesting that solutions were prepared
carefully and that the compound was stable in solution. Mortality after 21 days was 0% in both controls,
10% at 1.0 ppm, 60% at 1.8 ppm and 100% at 3.2 ppm and above. The LCs and associated 95%
confidence interval was 1.59 (1.25-2.02) and the NOEC for mortality was 1.0 ppm. Length of surviving
daphnids was significantly affected by prothioconozole. Average length of surviving daphnids was 4.13,
4.06, 3.99, 3.81, and 3.70 mm for the negative control, solvent control, 0.56, 1.0, and 1.8 ppm treatment
groups; the corresponding NOEC was 0.56 ppm.

No offspring were produced at levels above 3.2 ppm. The sum of offspring per parent averaged 73.8,
80.3, 67.2, 64.3, and 51.3 for the negative control, solvent control, 0.56, 1.0, 1.8, and 3.2 ppm treatment
groups, respectively. The number of offspring per parent and reproduction day averaged 5.84, 6.70, 5.62,
4.67, 3.99, and 0.96 for the negative control, solvent control, 0.56, 1.0, 1.8, and 3.2 ppm treatment groups,
respectively. The mean first day of reproduction was 9.3, 10.0, 10.1, 9.6, 9.9, and 11.0 for the negative
control, solvent control, nominal 0.56, 1.0, 1.8, and 3.2 treatment groups, respectively. For all three
endpoints, differences from control were significant at concentration > 1.0 ppm with a corresponding
NOEC of 0.56 ppm.

The study is scientifically sound and fulfills the guideline requirements for an aquatic invertebrate life
cycle test with the Daphnia magna (§72-4b). Although not all “old” treatment solutions were analytically
verified in this static-renewal design during the exposure period, analyzed treatment solutions indicated
compound stability. Furthermore, the solvent was neither identified or quantified in the test media
although there were no statistical effects of the solvent. Consequently, this study is classified as
ACCEPTABLE.

SXX 0665 (prothioconazole-desthio): Chronic Toxicity to Water Fleas (Daphnia magna)
(MRID 462460-29)

The 21-day-chronic toxicity of SXX 0665 (JAU 6476 — Desthio; 96.5% Prothioconazole - desthio) to
Daphnia magna was studied under static renewal conditions (MRID 462460-29). Mean-measured
concentrations were 0 (controls), 0.025, 0.052, 0.103, 0.206, 0.408, and 0.830 ppm. Eight media
renewals were performed. “New” test media was sampled from all test levels at 0, 9, and 19 Days, and
“old” test media (after 48 or 72 hours) was sampled from the negative control, 0.025, 0.103, and 0.830
ppm levels on Days 2, 12, and 21. Recoveries for all samples ranged from 96 to 109% of nominal
concentrations indicating precision and stability. Since “old” treatment solutions were not sampled for all
toxicant levels and recoveries were high for those “new and old” treatment solutions sampled, mean-
measured concentrations were based on all available data. After 21 days of exposure, mortality was

#10% for all test and control groups. The 21-day LCsy was >0.830 ppm, and the NOAEC for mortality
was 0.830 ppm.

The mean first day of reproduction (time to first brood release) was 9.9, 10.0, 9.6, 9.8, 10.1, 10.3,
10.4, and 11.4 for the negative control, solvent control, 0.025, 0.052, 0.103, 0.206, 0.408, and 0.830
ppm test groups, respectively, and the NOAEC was 0.408 ppm. Offspring production was adversely
affected by treatment at the 30.2 ppm test levels. The sum of offspring per parent and the number of
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offspring per parent per reproduction day averaged were significantly different from the solvent control at
concentrations 30.206 ppm. The subsequent NOAEC was 0.103 ppm. A statistically-significant
reduction compared to the solvent control in terminal lengths was not observed.

This study fulfills the guideline requirements for an aquatic invertebrate life-cycle study using Daphnia
magna (§72-4b). This study is classified as ACCEPTABLE.

Table F13. Summa of freshwater 1nvertebrate chromc tox101t studies

JAUG476 | 056 | 462460-28 Reproductive | Yes

Daphnia magna Chronic,
life-cycle 98.4 effects, adult
length
Daphnia magna Chronic, SXX 0665 0.103 462460-29 Reproductive Yes
life-cycle 96.5 Effects

Toxicity to Estuarine and Marine Animals
Estuarine/Marine Fish, Acute

JAU 6476 techn.: Acute toxicity (96 hours) to Sheepshead Minnow (Cyprinidon variegatus) in a
Static Test (MRID 462460-27)

The 96-hour acute toxicity of JAU 6476 Technical (Prothioconazole) to Sheepshead minnow (Cyprinodon
variegatus) was studied under static-renewal conditions (MRID 462460-27). Fish were exposed at mean-
measured concentrations of <0.075 (LOQ, controls), 0.69, 1.34, 2.51, 5.42, and 10.30 ppm a.i. This study
was performed at the practical limit of solubility (0.3 g/L in distilled water at 20EC and approximately pH
8.0; practical limit in saltwater approximately 12 mg a.i./L) and no undissolved test material was observed
in any of the test vessels. After 96 hours of exposure, there were no mortalities or sub-lethal effects in the
controls or treatment groups. The 96-hour LCs, was estimated as >10.3 ppm a.i. and the NOAEC and
LOAEC values were 10.3 and >10.3 ppm a.i., respectively. Based on the results of this study (LCs:
>10.3 ppm a.i.), JAU 6476 Technical (Prothioconazole) is classified as slightly toxic to the Sheepshead
Minnow (Cyprinodon variegatus) on an acute toxicity basis. This study is scientifically sound, and
satisfies the guideline requirements for an acute toxicity study with an estuarine/marine fish [§72-3a].
This study is classified ACCEPTABLE.

Cyprinidon . - Slightly Toxivc
variegates 97.8

Estuarine/Marine Invertebrates, Acute

JAU 6476 techn.: A 96-Hour Shell Deposition Test with the Eastern Oyster (Crassostrea viginica)
(MRID 462460-14)

The Eastern Oyster (Crassostrea virginica) was exposed to JAU 6476 Technical (Prothioconazole) at
mean measured concentrations of <0.100 (<LOD, controls), 0.37, 0.76, 1.4, 2,85, and 5.4 ppm a.i under
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flow-through conditions to establish the 96-hour acute toxicity (MRID 462460-14). At 96 hours, there
were no mortalities but shell deposition was reduced 10, 22, 29, 47, and 98% in the 0.37, 0.76, 1.4, 2,85,
and 5,4 ppm a.i. treatment groups, respectively when compared to pooled controls. The NOEC and
LOEC for reduced shell deposition were 0.37 and 0.76 ppm a.i., respectively; the corresponding ECs, was
3.0 (C.I 2.6-3.5) ppm a.i. This study is classified as CORE and satisfies the requirements for an acute
toxicity study with estuarine/marine mollusks (72-3b).

JAU 6476 techn.: A 96-Hour Flow Through Acute Toxicity Test with the Saltwater Mysid
(Americamysis bahia, formerly Mysidopsis bahia) (MRID 462460-16)

Saltwater mysid shrimp, Americamysis bahia (formerly Mysidopsis bahia), were exposed to JAU 6476
Technical (prothioconazole) for 96-hours under flow-through conditions (MRID 462460-16). Mysids
were exposed to mean measured concentrations of prothioconazole of <0.100 (LOQ, negative and DMF
controls), 0.25, 0.51, 0.99, 2.0, and 4.0 ppm a.i. Mortality at 96 hours was 5, 25, and 100% in the 0.25,
2.0, and 4.1 ppm a.i. treatments; there were no mortalities in the other treatments. Erratic swimming and
lethargy were also observed in only the 0.25, 2.0 and 4.1 ppm a.i. treatments. The 96-hour LC50 was 2.4
(C.I1. 2.0-4.1) ppm a.i., which categorizes JAU 6476 Technical as moderately toxic to the saltwater mysid
on an acute toxicity basis. The NOEC and LOEC for mortality and sub-lethal effects were 0.99 and 2.0
ppm a.i., respectively. This study is classified as CORE and satisfies the requirements for an acute
toxicity test with an estuarine/marine invertebrate, guideline 72-3c.

SXX0665 (prothioconazole-desthio): A 96-Hour Flow Through Acute Toxicity Test with the
Saltwater Mysid (Admericamysis bahia, formerly Mysidopsis bahia) (MRID: 462460-17)

The 96-hour acute toxicity of JAU 6476-Desthio to the saltwater mysid, Americamysis bahia, was studied
under flow-through conditions (MRID 462460-17). Mysids were exposed to the test material at mean-
measured concentrations of <0.0025 (LOQ; controls), 0.013, 0.026, 0.050, 0.099, and 0.20 ppm a.i. After
96 hours, mortality was 10, 5, 15, 95, and 100% in the 0.013, 0.026, 0.050, 0.099, and 0.20 ppm a.i.
treatment levels, respectively. No mortalities were observed in the controls. Erratic swimming and/or
lethargy were observed in surviving mysids from the solvent control (1 mysid; only at 72-hours), and the
0.013 (1 mysid; 24-48 hours), 0.050 (1-3 mysids; 24-72 hours), 0.099, and 0.20 ppm a.i. treatment levels
during the test. No sub-lethal effects were observed in the negative control and 0.026 ppm a.i. treatment
level. The 96-hour LCs, value (with 95% C.1.) was 0.060 (0.046-0.079) ppm a.i., which categorizes
JAU 6476-Desthio (Prothioconazole) as very highly toxic to the saltwater mysid, Americamysis bahia,
on an acute toxicity basis. Based on mortality and sub-lethal effects, the NOAEC and LOAEC values
were 0.026 and 0.050 ppm a.i., respectively. This study is scientifically valid and fulfills the
requirements of an acute LCs test with an estuarine/marine organism (Subdivision E, §72-3(c) [mysid
shrimp]). This study is classified as ACCEPTABLE.

toxicity studies

i '2‘9
Crassonstrea JAU 6476 . 462460-14 | Moderately Toxic
viginica 98.4 (2.6-3.5)
Americamysiss Acute JAU 6476 24 462460-16 | Moderately Toxic Yes
bahia 98.4 (2.0-4.1)
Americamysis Acute SXX0665 0.06 462460-17 | Very Highly Toxic Yes
bahia 96.5 (0.046-0.079)

Estuarine/Marine Invertebrates, Chronic
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SXX0665 (prothioconazole-desthio): A Flow Through Life-cycle Toxicity Test with the Saltwater
Mysid (4dmericamysis bahia, formerly Mysidopsis bahia) (MRID: 462460-30)

In a 29-day life cycle test, Americamysis bahia neonates were exposed under flow-through conditions to
JAU 6476 - Desthio (prothioconazole - desthio) at nominal concentrations of 0 (negative and solvent
controls), 16, 32, 63, 125, and 250 ppb (MRID 462460-30). Mean-measured concentrations were <10
(<LOQ, controls), 16, 32, 64, 128, and 252 ppb a.i., respectively. Prior to sexual maturity and pairing,
there were 60 mysids/level. At Day 14, up to 20 pair/level were isolated for individual matings. First-
generation mysids were observed for mortality and signs of abnormal behavior once daily throughout the
study. Data endpoints included percent survival of first-generation mysids on Days 14 (at pairing) and 29
(study termination; combined sexes), the number of offspring per reproductive day, and total length and
dry weight of surviving first-generation mysids (Day 29; combined sexes). No treatment-related effect on
survival was observed, either prior to or after pairing for reproduction. The day of first brood release was
Day 17, and the median time of the first brood release for the negative and solvent controls was Day 22.
There were no significant effects on young produced per reproductive day. The mean number of young
produced per reproductive day averaged 0.592 and 0.573 for the negative and solvent control groups,
respectively, and 0.527, 0.610, 0.615, 0.398, and 0.407 for the 16, 32, 64, 128, and 252 ppb a.i. test levels,
respectively. Consequently, the NOAEC for reproduction was 64 ppb a.i. since there was an apparent
30% reduction in the number of offspring produced per reproductive day at 128 ppb a.i, the LOAEC.
Although not statistically significant, a reproductive effect of this magnitude is likely to be biologically
significant. No treatment-related effects on growth were observed.

This study fulfills the guideline requirements for an aquatic invertebrate life-cycle toxicity test using
Americamysis bahia (§72-4¢), and is classified as ACCEPTABLE.

of estuanne/marme mvertebrate chromc tox101t studles

Table F16. ’Summa y

Americamysis bahia Life cycle SXX0665 . 462460-30 | young/reproductive

96.
3 day

Toxicity to Aquatic Plants

JAUG6476 techn.: Toxicity to Duckweed (Lemna gibba G3) Under Static-Renewal Conditions
(MRID 462461-01)

In a 7-day acute toxicity study, freshwater aquatic vascular plants Duckweed, Lemna gibba G3, were
exposed to Prothioconazole at nominal concentrations of 0 (negative and solvent controls), 0.97, 3.24,
10.8, 36.0, 120, and 400 ppb a.i. under static renewal conditions (MRID 462461-01). The measured
concentrations were #0.5 (<LOQ, negative and solvent controls), 1.01, 3.34, 10.4, 35.1, 106 .4, and 404.0
ppb a.i.. Frond number was the most sensitive endpoint tested; the percent inhibitions for mean frond
numbers were 0, 0, 10, 39, 64, and 71% in the 1.01, 3.34, 10.4, 35.1, 106.4, and 404.0 ppb a.i. treatment
groups, respectively, compared to the pooled control. The ECs, for frond number was 73 ppb a.i.; the
NOAEC and ECys were 3.34 and 1.6 ppb a.i.. This toxicity study is scientifically sound and satisfies the
U.S. EPA Guideline Subdivision J, §123-2 for an aquatic vascular plant study with Lemna gibba. As a
result, this study is classified as ACCEPTABLE.
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JAU 6476 480 SC (formulation): Toxicity to Duckweed (Lemna gibba G3) Under Static-Renewal

Conditions
(MRID 462461-02)

In a 7-day acute toxicity study, freshwater aquatic vascular plants Duckweed, Lemna gibba G3, were
exposed to the formulation JAU 6476 480 SC (42.1% Prothioconazole) at nominal concentrations of 0
(negative and formulation blank controls), 2.0, 6.7, 22.2, 74.1, 247, and 823 ppb a.i. under static renewal
conditions (MRID 462461-02). The measured concentrations were #0.98 (<LOD, negative and
formulation blank controls), 2.3, 7.5, 28.8, 88.6, 289, and 963 ppb a.i.. The percent inhibitions for mean
live frond numbers were -5, 1, 19, 62, 60, and 67% in the 2.3, 7.5, 28.8, 88.6, 289, and 963 ppb a.i.
treatment groups, respectively, compared to the formulation blank control. The NOAEC for dry weight
could not be determined (i.e., <2.3 ppb a.i.); the NOAEC for all other endpoints was 7.5 ppb a.i.. Frond
number was the most sensitive endpoint tested with an ECs, of 110 ppb a.i.. This toxicity study is
scientifically sound and satisfies the U.S. EPA Guideline Subdivision J, §123-2 for an aquatic vascular
plant study with Lemna gibba. As a result, this study is classified as Acceptable.

SXX0665 (prothioconazole-desthio: Toxicity to Duckweed (Lemna gibba G3) Under Static-Renewal
Conditions (MRID 46241-04)

In a 7-day acute toxicity study, freshwater aquatic vascular plants Duckweed, Lemna gibba G3, were
exposed to prothioconazole metabolite, JAU 6476-desthio, at nominal concentrations of O (negative and
solvent controls), 2.56, 6.4, 16.0, 40.0, and 100 ppb under static renewal conditions (MRID 462461-04).
The measured concentrations were #0.5 (<LOQ, negative and solvent controls), 2.42, 5.78, 14.3, 35.6,
and 89.77 ppb. The percent inhibitions for mean frond numbers were -4, 0, 14, 52, and 73% in the 2.42,
5.78, 14.30, 65.60, and 89.77 ppb treatment groups, respectively, compared to the solvent control. The
percent inhibitions for dry weights were 4, 7, 26, 57, and 61% in the 2.42, 5.78, 14.30, 65.60, and 89.77
ppb treatment groups, respectively, compared to the pooled control. The percent inhibitions for growth
rates were -2, 0, 6, 30, and 53% in the 2.42, 5.78, 14.30, 65.60, and 89.77 ppb treatment groups,
respectively, compared to the solvent control. The percent inhibitions for areas under the growth curve
were -9, -3, 9, 41, and 62% in the 2.42, 5.78, 14.30, 65.60, and 89.77 ppb treatment groups, respectively,
compared to the solvent control. The NOAEC for all endpoints was 5.8 ppb. Frond number was the most
sensitive endpoint tested, with an ECs, of 35 ppb. This toxicity study is scientifically sound and satisfies
the U.S. EPA Guideline Subdivision J, §123-2 for an aquatic vascular plant study with Lemna gibba. As
a result, this study is classified as Acceptable.

JAUG6476 techn.: Influence on the Growth of the Green Alga, Selenastrum capricornutum
(MRID 462461-05)

In a 96-hour acute toxicity study, cultures of Selenastrum capricornutum were exposed to
Prothioconazole (JAU 6476 Technical) under static conditions at nominal concentrations of 0.098, 0.197,
0.393,0.786, 1.57, and 3.15 ppm a.i.(MRID 462461-05). The 0-hour measured concentrations were
0.086, 0.182,0.371, 0.747, 1.52, and 3.03 ppm a.i.. The 96-hour cell density percent inhibitions were -
24.80, -18.09, -3.78, 35.03, 81.21, and 97.02% in the 0.086, 0.182, 0.371, 0.747, 1.52, and 3.03 ppm a.i.
treatment groups, respectively. The NOAEC was 0.371 ppm a.i. for cell density, area under the growth
curve, and growth rate. Cell density was the most sensitive endpoint tested; the 96-hour ECsy was 0.88
ppm a.i.. The study is scientifically sound and satisfies the U.S. EPA Guideline §123-2 for an aquatic
nonvascular plant study with Selenastrum capricornutum. This study is classified as ACCEPTABLE.

JAU6476 techn.: Toxicity to the Blue-green Alga Anabaena flos-aquae
(MRID 462461-03)
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In a 96-hour acute toxicity study, cultures of Anabaena flos-aquae were exposed to Prothioconazole (JAU
6476 Technical) under static conditions at nominal concentrations of 0 (negative and solvent controls),
0.02, 0.08, 0.27, 0.90, 3.0, and 10.0 ppm a.i. (MRID 462461-03). The 0-hour measured concentrations
were <0.5 (< LOQ, controls), 0.02, 0.08, 0.22, 0.82, 2.97, and 9.12 ppm a.i.; the 0-hour measured
concentrations were used for toxicity estimates. The 96-hour cell density percent inhibitions were -6.2, -
18.5,-17.3, 5.8, 35.8, and 91.4% in the 0.02, 0.08, 0.22, 0.82, 2.97, and 9.12 ppm a.i. treatment groups,
respectively. The area under the growth curve (0 to 96 hours) percent inhibitions were 9.1, 10.1, -21.3,
17.5, 41.5, and 83.2% in the 0.02, 0.08, 0.22, 0.82, 2.97, and 9.12 ppm a.i. treatment groups, respectively.
The growth rate (0 to 96 hours) percent inhibitions were -1.6, -3.9, -3.6, 1.1, 10.0, and 60.2% in the 0.02,
0.08, 0.22, 0.82,2.97, and 9.12 ppm a.i. treatment groups, respectively. The NOAEC was 0.82 ppm a.i.
for cell density and the NOAEC for growth rate and biomass was 2.97 ppm a.i.. Cell density and biomass
(area under the growth curve) both had an ECs of 3.5 ppm a.i.. The study is scientifically sound and
satisfies the U.S. EPA Guideline §123-2 for an aquatic nonvascular plant study with Anabaena flos-
aquae. This study is classified as ACCEPTABLE.

JAU6476 480 SC (formulation): Toxicity to the Green Alga Pseudokirchneriella subcapitata (a.k.a
Selenastrum capricornutum) (MRID 462461-06)

In a 96-hour acute toxicity study, cultures of Pseudokirchneriella subcapitata were exposed to
Prothioconazole formulation (JAU 6476 480 SC) under static conditions at nominal concentrations of O
(negative and formulation blank controls), 0.063, 0.125, 0.25, 0.5, and 1.0 and 2.0 ppm a.i. (MRID
462461-06). The 0-hour measured concentrations were <0.021 (< LOQ, controls), 0.053,0.111, 0.24,
0.48, 0.92, and 1.97 ppm a.i.; the 0-hour measured concentrations were used for toxicity estimates. The
NOAEC for cell density, biomass (area under the growth curve), and growth rate was 0.48 ppm a.i.
Biomass (area under the growth curve) was the most sensitive endpoint tested with an ECsy 0of 0.92 ppm
a.i. The area under the growth curve (0 to 96 hours) percent inhibitions were 0, 2, 16, 10, 52, and 95% in
the 0.053, 0.11, 0.24, 0.48, 0.92, and 1.97 ppm a.i. treatment groups, respectively. The study is
scientifically sound and satisfies the U.S. EPA Guideline §123-2 for an aquatic nonvascular plant study
with Pseudokirchneriella subcapitata. This study is classified as ACCEPTABLE.

JAU6476-S-Methyl (prothioconazole-S-methyl): Influence on the Growth of the Green Alga,
Selenastrum capricornutum (MRID 462461-07)

In a 96-hour acute toxicity study, cultures of Selenastrum capricornutum were exposed to
Prothioconazole metabolite (JAU 6476-S-Methyl) under static conditions at nominal concentrations of
1.54,3.09, 6.16, 12.3,24.7, 49.3, and 98.6 mg a.s./L. (MRId 462461-07). The 0-hour measured
concentrations were 1.03, 1.60, 2.84, 4.91, 8.74, 15.4, and 55.5 mg a.s./L; the 0-hour measured
concentrations were <70% of nominal for all test concentrations and the poor recovery of the test material
was not discussed. The NOAEC was <1.03 mg a.s./L for cell density, biomass (area under the growth
curve), and growth rate. Cell density was the most sensitive endpoint tested (and the only endpoint for
which replicate data were provided), based on an ECs, of 2.8 mg a.s./L. The 96-hour cell density percent
inhibitions were 18.91, 31.09, 52.01, 70.80, 79.23, 81.09, and 87.56% in the 1.03, 1.60, 2.84, 491, 8.74,
15.4, and 55.5 mg a.s./L treatment groups, respectively. The study is scientifically sound, but it does not
satisfy the U.S. EPA Guideline §123-2 for an aquatic nonvascular plant study with Selenastrum
capricornutum because the analytical recovery of the test material at test initiation was less than 70% of
nominal for all test levels and this issue was not addressed in the study report. As a result, this study is
classified as Supplemental. Results from this study may be useful for future risk assessments.
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SXX 0665 techn. (prothioconazole-desthio): Growth Inhibition of Green Algae (Scenedesmus
subspicatus) (MRID 462461-08)

In a 96-hour acute toxicity study, cultures of Scenedesmus subspicatus were exposed to JAU6476-desthio
(SXX 0665 Technical) under static conditions at nominal concentrations of 0 (negative control), 0.0094,
0.030, 0.052, 0.094, 0.17, 0.30, 0.52, 0.94, 1.7, and 3.0 ppm a.i. (corresponding to 0.01, 0.032, 0.056, 0.1,
0.18, 0.32, 0.56, 1.0, 1.8, and 3.2 mg/L) (MRID 462461-08). The 0-hour measured concentrations were
not detected (control), 0.011, 0.030, 0.050, 0.085, 0.17, 0.28, 0.48, 0.87, 1.6, and 2.9 ppm a.i. Cell
density was the most sensitive endpoint tested, based on an ECs, 0of 0.074 ppm a.i.; the NOAEC was
<0.011 ppm a.i. and the ECys was 0.011 ppm a.i. The 96-hour cell density percent inhibitions were 15, 8,
13,52, 82,97, 96, 98, 97, and 98% in the 0.011, 0.030, 0.050, 0.085, 0.17, 0.28, 0.48, 0.87, 1.6, and 2.9
ppm a.i. treatment groups, respectively. The study is scientifically sound and satisfies the U.S. EPA
Guideline §123-2 for an aquatic nonvascular plant study with Scenedesmus subspicatus. This study is
classified as ACCEPTABLE.

Table F17. Summar ‘of freshwa;cr ag

Lemna gibba JAU 6476 334/16 462461-01 Frond

Kem et al., Number

2003
Lemna gibba JAU 6476 42.1 110 7.5/0.64 462461-02 Frond Yes

480 SC Kern et al., Number

2003

Lemna gibba JAU 6476 — 97 35 58/39 462461-04 Frond Yes
desthio Kem et al., Number

2003
Anabaena flos- JAU 6476 98.2 35 0.82/1.1 462461-03 Cell density Yes
aquae Kemetal,

2003
Selenastrum JAU 6476 98.3 0.88 0.37/0.32 462461-05 Cell density Yes
capricornutum Dorgerloh,

2000
Pseudokirchneriella | JAU 6476 43 0.92 0.48/043 462461-06 Biomass Yes
Subspicata 480 SC Kern and Lam,

2004
Selenastrum JAU 6476 -S- 98.6 2.8 <1.03/0.092 462461-07 Cell density No
capricornutum methyl Dorgerloh and

Sommer, 2001
Scenedesmus JAU 6476 — 93.7 0.074 <0.011/0.011 462461-08 Cell density Yes
subspicatus desthio Heimbach,

1990

Toxicity to Estuarine and Marine Plants

JAU6476 techn.: Toxicity to the Saltwater Algae, Navicula pelliculosa
(MRID 462461-09)

In a 96-hour acute toxicity study, cultures of Navicula pelliculosa were exposed to Prothioconazole (JAU
6476 Technical) under static conditions at nominal concentrations of 0 (negative and solvent controls),
26.0, 64.0, 160.0, 400.0, and 1000.0 ppb a.i. (MRID 462461-09). The 0-hour measured concentrations
were <2.6 (< LOQ, controls), 23.5, 56.6, 146.3, 356.4, and 889.5 ppb a.i.; the 0-hour measured
concentrations were used for toxicity estimates. The NOAEC was <23.5 ppb a.i., the lowest test
concentration, for cell density and biomass. Biomass (area under the growth curve) was the most
sensitive endpoint tested, with an ECso of 180 ppb a.i. The biomass (area under the growth curve) (0 to
96 hours) percent inhibitions were 16, 17, 43, 83, and 101% in the 23.5, 56.6, 146.3, 356.4, and 889.5 ppb
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a.i. treatment groups, respectively. The study is scientifically sound and satisfies the U.S. EPA Guideline
§123-2 for an aquatic nonvascular plant study with Navicula pelliculosa. This study is classified as
Acceptable.

JAUG6476 techn.: Toxicity to the Saltwater Diatom, Skeletonema costatum
(MRID 462461-09)

In a 96-hour acute toxicity study, cultures of Skeletonema costatum were exposed to Prothioconazole
(JAU 6476 Technical) under static conditions at nominal concentrations of 0 (negative and solvent
controls), 3.10, 7.70, 19.2, 48.0, and 120 ng/L (MRId 462461-09). The 0-hour measured concentrations
were <0.5 (< LOQ, controls), 3.00, 7.30, 17.5, 46.8, and 117 ppb a.i. Biomass (area under the growth
curve) was the most sensitive endpoint tested, based on an ECs, of 21 ppb a.i.; the NOAEC was 7.3 ppb
a.i. The biomass (area under the growth curve) (0 to 96 hours) percent inhibitions were 4, 1, 40, 92, and
100% in the 3.0, 7.3, 17.5, 46.8, and 117.0 ppb a.i. treatment groups, respectively. The study is
scientifically sound and satisfies the U.S. EPA Guideline §123-2 for an aquatic nonvascular plant study
with Skeletonema costatum. This study is classified as Acceptable.

le F18.

Tab Su of saltwater aquatic plant toxicit tests

Ye

Navicula JAU 6476 462461-09 Biomass es

pelliculosa Ker and Lam, Acceptable
2004

Skeletonema JAU 6476 98.2 21 73777 462461-10 Biomass Yes

Costatum Kern and Acceptable
DeHaan, 2004
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APPENDIX G: Additional Calculations
(4 sections)

G.1. Example calculation for EECs associated with use on rice

Estimating prothioconazole water concentration in flooded rice paddy:
Maximum seasonal application of prothioconazole to rice paddies = 0.286 1bs ai/A

EEC = 10° * My / (V1 + mgeq * Kq)

M- = total mass of pesticide in kg/ha (0.321 kg/ha from 0.286 1bs ai/A)
Vr = water volume assuming 4 inches deep = 1.067 x 10°L ha'!

K4 prothioconazole = 10.46

Mseq = mass sediment in top 1 cm = 130000 kg ha!

10° — conversion from kg to mg fro estimate of ppm

EEC = 10° * 0.286 kg/ha / (1.067 x 106 + 130000 kg ha™ * 10.46) = 132 ppm
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APPENDIX G Continued:
G.2. Estimating foliar dissipation half-life from magnitude of residue studies

Requirements fulfilled? Half-life (days
MRID Residue study type 1 2 3 4{Study Par Des Par+Des
46246133|Wheat forage YES |YES |YES |YES [J6118 .41 5.0 44
J6119 3.7 3.3 3.6
J6120 22 2.5 2.4
J6121 2.2 2.5 24
J6122 2.8 3.1 3.0
J6123 24 2.5 2.4
46246134|Turf grass YES |YES |YES |YES [J6040 2.6 35 2.9
J6041 25 3.9 3.5
J6042 3.5 8.7 6.5
J6043 4.0 6.9 6.4
46246135|Peanut forage YES |YES |YES |YES |J6062 4.1 5.3 4.8
J6063 24 6.7 5.3
J6064 4.0 5.7 4.9
J6065 43 75 5.5
st dev 0.81992 2.057057 1.461218
90th % 4192191 7.896168 6.440709

Requirements:
1time zero sample
2 at least 3 samples at 3 different times
3 HED approved
4 whole plant or leaves

WHEAT FORAGE - Detailed
JAUB476 JAUB476 -desthio -desthio Par+Des Par+Des
(DAT) (ppm) log{ppm) (ppm) log(ppm) (ppm) log(ppm)
Trial 6118 0 1.676 0.51641 0.174 -1.7487 1.86789 0.62481
0 2.095 0.739554 0.199 -1.61445 2.314461 0.839177
1 1.362 0.308954 0.418 -0.87227 1.822978 0.600472
1 2.444 0.893636 0.403 -0.90882 2.888436 1.060715
3 0.506 -0.68122 0.34 -1.07881 0.880958 -0.12674
3
7

0.628 -0.46522 0.267 -1.32051 0.922453 -0.08072

0.31 -1.17118 0.154 -1.8708 0.479834 -0.73431

7 0.235 -1.44817 0.159 -1.83885 0.410348 -0.89075
16 0.075 -2.59027 0.031 -3.47377 0.109187 -2.21469
16 0.088 -2.43042 0.046 -3.07911  0.13873 -1.97523
21 0.03 -3.50656 0.018 -4.01738 0.049851 -2.99872
21 0.033 -3.41125 0.024 -3.7297 0.059468 -2.82232
28 0.023 -3.77226 0.013 -4.34281 0.037337 -3.28778
28 0.015 -4.19971 0.01 -4.60517 0.026028 -3.64858
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JAUB476 Wheat forage: magnitude of residue | ¢ Parent 8118
® Desthio, 6118
Par+Des, 6118
2 7 ——Linear (Parent, 6118)
S 1L, : Linear (Desthio, 6118)
% o B | . —Linear (Par+Des, 6118)
© \ 10 20 30 Parent:
5 -1 P y=-0.1672x+ 0.2996
= - \\ R?=0.9488
= -
- Desthio:
8 -3 - y=-0.1374x- 0.8549
2 R?=0.9795
= 4
=
-5 Parent+Desthio:
y=-0.15866x+0.5819
DAT R?=0.9653
Slopes significantly different from zero.
J6118 Par Des Par+Des
k 0.1672 0.1374  0.1566days-1
half-life 4.15 5.04 4.43days
Requirements fulfilled for use in foliar dissipation half-life calculation?
1YES time zero sample
2YES at least 3 samples at 3 different times
3YES HED approved
4YES whole plant or leaves
*Wheat forage
Parent, 6118
SUMMARY QUTPUT
Regression Statistics
Multiple R 0.974084
R Square 0.94884
Adjusted R Square 0.944577
Standard Error 0.423743
Observations 14
ANOVA
df SS MS F Significance F
Regression 1 39.96231 39.96231 222.5595 4.14E-09
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Residual 12 2.154695 0.179558
Total 13 42117
CoefficientsStandard Error _ t Stat P-value Lower 95% Upper 95%

Intercept 0.299616 0.166222 1.802504 0.09662 -0.06255 0.661783
X Variable 1 -0.16719 0.011207 -14.9184 4.14E-09 -0.1916 -0.14277
Significant
Desthio, 6118
SUMMARY OUTPUT
Regression Stalistics
Multiple R 0.969749
R Square 0.940414
Adjusted R Square 0.935448
Standard Error 0.34292
QObservations 14
ANOVA :
df SS MS F Significance F

Regression 1 22.27098 22.27098 189.3889 1.04E-08
Residual 12 1.411127 0.117594
Total 13 23.68211

CoefficientsStandard Error _ t Stat P-value Lower 95% Upper 95%

Intercept -1.1093 0.134518 -8.24652 2.75E-06 -1.40239 -0.81621
X Variable 1 -0.12481 0.009069 -13.7619 . 1.04E-08 -0.14457 -0.10505
Significant
Parent+Desthio, 6118
SUMMARY OUTPUT
Regression Statistics
Multiple R 0.982472
R Square 0.965251
Adjusted R Square 0.962355
Standard Error 0.324289
Observations 14
ANOVA
af SS MS F Significance F

Regression 1 35.05447 35.05447 333.3344 4.03E-10
Residual 12 1.261957 0.105163
Total 13 36.31642

CoefficientsStandard Error  t Stat P-value  Lower 95% Upper 95%

Intercept 0.581863 0.127209
X Variable 1 -0.15658 0.008576

4.574063 0.000639
-18.2574 4.03E:10

0.304698 0.859027

-0.17527

-0.1379
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APPENDIX G Continued:
G.3. Benchmark Dose Calculation

Polynomial Model. Revision: 2.2 Date: 9/12/2002
Input Data File: C:\BMDS\UNSAVED1.(d)
Gnuplot Plotting File: C:\BMDS\UNSAVEDI .plt
Wed May 10 08:49:04 2006

BMDS MODEL RUN

s P ot ot P o bt P ek P Pt ot (e e oo P o o e ! P P P e o o P e o o o o Pl o e (ot e P o) £ ot o £l o et ot o) (! Pt o) P o o o P o o o) o

The form of the response function is:
Y[dose] = beta_0 + beta_1*dose + beta_2*dose”2 + ...

Dependent variable = MEAN

Independent variable = COLUMNI1

rho is set to 0

Signs of the polynomial coefficients are not restricted
A constant variance model is fit

Total number of dose groups = 4

Total number of records with missing values = 0
Maximum number of iterations = 250

Relative Function Convergence has been set to: 1e-008
Parameter Convergence has been set to: 1e-008

Default Initial Parameter Values
alpha= 314.649
rho = 0 Specified
beta 0=  98.0949
beta_ 1= 0.381018
beta 2= -0.029586

Parameter Estimates

95.0% Wald Confidence Interval
Variable Estimate Std. Err. Lower Conf. Limit Upper Conf. Limit

alpha 299.119 47.0019 206.997 391.241
beta_0 98.0977 3.13378 91.9556 104.24

beta 1 0.38084 0.703773 -0.998529 1.76021
beta_2 -0.0295837 0.0166058 -0.0621303 0.00296303
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Asymptotic Correlation Matrix of Parameter Estimates

alpha beta_0 beta_1 beta 2

alpha 1 -2.3e-007 5.7e-007 -5e-007
beta 0 -2.3e-007 1 -0.71 0.64
beta_1 5.7e-007 -0.71 1 -0.98
beta 2 -5e-007 0.64 -0.98 1

Table of Data and Estimated Values of Interest

Dose N ObsMean Obs Std Dev Est Mean Est Std Dev Chi™2
Res.

0 21 98 6 98.1 17.3 -0.0259
25 22 99 2 98.9 17.3 0.0366
9.5 21 99 4 99 17.3 -0.0121
40 17 66 38 66 17.3 0.000594

Model Descriptions for likelihoods calculated

Model Al: Yij = Mu(i) + e(ij)
Var{e(ij)} = Sigma"2

Model A2: Yij = Mu(i) + e(ij)
Var{e(ij)} = Sigma(i)"2

Model R: Yi=Mu + e(i)
Var{e(i)} = Sigma”2

Likelihoods of Interest

Model  Log(likelihood) DF AIC
Al -271.383012 5 552.766024
A2 -182.275710 8 380.551420
fitted  -271.384092 3 548.768184
R -290.227971 2 584.455941

Test 1: Does response and/or variances differ among dose
levels
(A2 vs.R)
Test 2: Are Variances Homogeneous (Al vs A2)
Test 3: Does the Model for the Mean Fit (A1 vs. fitted)
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Tests of Interest

Test -2*log(Likelihood Ratio) Testdf p-value

Test 1 215.905 6 <.0001
Test 2 178.215 3 <.0001
Test 3 0.00215989 1 0.9629

The p-value for Test 1 is less than .05. There appears

to be a

difference between response and/or variances among the
dose levels.

It seems appropriate to model the data

The p-value for Test 2 is less than .05. Consider
running a
non-homogeneous variance model

The p-value for Test 3 is greater than .05. The model

chosen appears
to adequately describe the data

Benchmark Dose Computation

Specified effect = 0.1
Risk Type = Relative risk
Confidence level = 0.95

BMD = 25.7505

BMDL = 12.4238
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Polynomial Model with 0.95 Confidence Level
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APPENDIX G Continued:
G.4. Analysis of Prothiconazole BCF

Calculations for determining Risk Quotients based on bioconcentration of prothioconazole in
fish.

The maximum BCF, for all residues, as determined in a prothioconazole-desthio
bioconcentration study is 94.3. An analysis was conducted to evaluate whether piscivorous birds
and mammals may be at risk if they consume fish from waters contaminated with
prothioconazole-desthio. The basic approach involved determining prothioconazole-desthio
levels in fish by applying the BCF to aquatic EECs. Avian and mammalian food ingestion rate
was determined using allometric equations found in U.S. EPA (1993, Exposure Factors
Handbook). A sample calculation for mammals is provided below.

BCF =94.3
Concentration of total toxic residues = 33.32 ppb = 0.033 ppm (mg/l) (NC peanuts)

Conc. of prothioconazole+degradates in fish (mg/kg) = 94.3 * 0.033 =3.11 mg/kg
Mammalian Food Ingestion Rate (FIR; g dry weight/d) = 0.235 * BW*0.822
BW = body weight (g), assume 35 g for this exercise

Assume fish are comprised of 75% water

FIR (100 g bird) = 0.235 * (35)"0.822 = 4.37g dry
In wet weight 4.37 g is equivalent to 4.37 / (1-0.75)=17.48 g

Total prothioconazole+degradates consumed = BCF * prothio in water * FIR

=3.11 mg/kg * (17.48 g /1000g/kg) = 0.054 mg prothio consumed
Dose (mg/kg bw) = 0.054 mg / (35 g * 1 kg/1000 g) = 1.43 mg/kg bw
Chronic RQ = 1.43 mg/kg/9.5 mg/kg = 0.15

For birds the calculation is simpler since the NOAEC is dietary based. For prothioconazole this
entails comparing the levels in feed (3.11 mg/kg) to the toxicity value 449 mg /kg feed.

RQ = 3.11mg/kg food / 449 mg/kg food = <0.01
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APPENDIX H:
Federally Listed Species Associated with Prothioconazole Use Areas

Species Listing by State
barley for grain, canola, flaxseed, mustard seed, rapeseed (see text), rice,
crambe, wheat for grain, all, dry edible peas, dry lima beans, dry southern
peas (cowpeas), lentils, peanuts for nuts, green lima beans, dry edible
beans, excluding limas, guar, guar (irrigated), dry edible beans, excluding
limas (irrigated), dry edible peas (irrigated), dry lima beans (irrigated),
dry southern peas (cowpeas) (irrigated), lentils (irrigated), mungbeans for
beans, peas, green southern (cowpeas) - blackeyed, crowder, etc. (see text),
peas, green (excluding southern)

No species were excluded
Minimum of 1 Acre.

Alabama ( 18) species affected Taxa  Critical Habitat
Shrimp, Alabama Cave Endangered Crustacean No
(Palaemonias alabamae)

Amphianthus, Little Threatened Dicot No
(Amphianthus pusillus)

Barbara's Buttons, Mohr's Threatened Dicot No
(Marshallia mohrii)

Bladderpod, Lyrate Threatened Dicot No
(Lesquerella lyrata)

Clover, Leafy Prairie Endangered Dicot No
(Dalea foliosa)

Harperella Endangered Dicot No
(Ptilimnium nodosum)

Leather-flower, Alabama Endangered Dicot No
(Clematis socialis)

Leather-flower, Morefield's Endangered Dicot No
(Clematis morefieldii)

Pitcher-plant, Alabama Canebrake Endangered Dicot No
(Sarracenia rubra alabamensis)

Pitcher-plant, Green Endangered Dicot No
(Sarracenia oreophila)

Potato-bean, Price's Threatened Dicot No
(Apios priceana)

Bat, Gray Endangered Mammal No
(Myolis grisescens)

3/2/2006 11:50:57 AM  Ver. 2.9.11 Page 1 of 54
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Bat, Indiana Endangered
(Myotis sodalis)

Mouse, Alabama Beach Endangered
(Peromyscus polionotus ammobates)

Mouse, Perdido Key Beach Endangered
(Peromyscus polionotus trissyllepsis)

Grass, Tennessee Yellow-eyed Endangered
(Xyris tennesseensis)

Trillium, Relict Endangered
(Trillium reliquum)

Water-plantain, Kral's Threatened
(Sagittaria secundifolia)

Alaska ( 1) species affected

Otter, Northern Sea Threatened
(Enhydra lutris kenyoni)

Arizona ( 28) species affected

Blue-star, Kearney's Endangered
(Amsonia kearneyana)

Cactus, Arizona Hedgehog Endangered
(Echinocereus triglochidiatus var. arizonicus)

Cactus, Brady Pincushion Endangered
(Pediocactus bradyi)

Cactus, Cochise Pincushion Threatened
(Coryphantha robbinsorum)

Cactus, Nichol's Turk's Head Endangered
(Echinocactus horizonthalonius var. nicholii)

Cactus, Peebles Navajo Endangered
(Pediocactus peeblesianus peeblesianus)

Cactus, Pima Pineapple Endangered
(Coryphantha scheeri var. robustispina)

Cactus, Siler Pincushion Threatened
(Pediocactus (=Echinocactus,=Utahia) sileri)

Cliffrose, Arizona Endangered
(Purshia (=cowania) subintegra)

Cycladenia, Jones Threatened

(Cycladenia jonesii (=humilis))

3/2/2006 11:50:57 AM  Ver. 2.9.11
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Fleabane, Zuni Threatened Dicot No
(Erigeron rhizomatus)

Groundsel, San Francisco Peaks Threatened Dicot No
(Senecio franciscanus)

Milk-vetch, Holmgren Endangered Dicot No
(Astragalus holmgreniorum)

Milk-vetch, Sentry Endangered Dicot No
(Astragalus cremnophylax var. cremnophylax)

Milkweed, Welsh's Threatened Dicot Yes
(Asclepias welshi)

Umbel, Huachuca Water Endangered Dicot Yes
(Lilaeopsis schaffneriana var. recurva)

Bat, Lesser (=Sanborn's) Long-nosed Endangered Mammal No
(Leptonycteris curasoae yerbabuenae)

Ferret, Black-footed Endangered Mammal No
(Mustela nigripes)

Jaguar Endangered Mammal No

(Panthera onca)

Jaguarundi, Sinaloan Endangered Mammal No
(Herpailurus (=Felis) yagouaroundi tolteca)

Ocelot Endangered Mammal No
(Leopardus (=Felis) pardalis)

Pronghorn, Sonoran Endangered Mammal No
(Antilocapra americana sonoriensis)

Squirrel, Mount Graham Red Endangered Mammal Yes
(Tamiasciurus hudsonicus grahamensis)

Vole, Hualapai Mexican Endangered Mammat No
(Microtus mexicanus hualpaiensis)

Wolf, Gray Endangered Mammal Yes
(Canis lupus)

Arizona Agave Endangered Monocot No
(Agave arizonica)

Ladies'-Tresses, Canelo Hills Endangered Monocot No
(Spiranthes delitescens)

Sedge, Navajo Threatened Monocot Yes
(Carex specuicola)

Arkansas ( 8) species affected Taxa  Critical Habitat

3722006 11:50:57 AM  Ver. 2.9.11 Page 3 of 54
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Crayfish, Cave (Cambarus aculabrum) Endangered
(Cambarus aculabrum)

Bladderpod, Missouri Threatened
(Lesquerella filiformis)

Fruit, Earth (=geocarpon) Threatened
(Geocarpon minimum)

Harperelia Endangered
(Ptilimnium nodosum)

Pondberry Endangered
(Lindera melissifolia)

Bat, Gray Endangered
(Myotis grisescens)

Bat, Indiana Endangered
(Myotis sodalis)

Bat, Ozark Big-eared Endangered
(Corynorhinus (=Plecotus) townsendii ingens)

California ( 195) species affected

Crayfish, Shasta Endangered
(Pacifastacus fortis)

Fairy Shrimp, Conservancy Fairy Endangered
(Branchinecta conservatio)

Fairy Shrimp, Longhorn Endangered
(Branchinecta longiantenna)

Fairy Shrimp, Riverside Endangered
(Streptocephalus woottoni)

Fairy Shrimp, San Diego Endangered
(Branchinecta sandiegonensis) :

Fairy Shrimp, Vernal Pool Threatened
(Branchinecta lynchi)

Shrimp, California Freshwater Endangered
(Syncaris pacifica)

Tadpole Shrimp, Vernal Pool Endangered
(Lepidurus packardi)

Adobe Sunburst, San Joaquin Threatened
(Pseudobahia peirsonii)

Allocarya, Calistoga Endangered
(Plagiobothrys strictus)
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Ambrosia, San Diego

(Ambrosia pumila)
Baccharis, Encinitas

(Baccharis vanessae)
Barberry, Island

(Berberis pinnata ssp. insularis)
Barberry, Nevin's

(Berberis nevinii)
Bedstraw, El Dorado

(Galiumn californicum ssp. sierrae)
Bedstraw, Island

(Galium buxifolium)
Bird's-Beak, Palmate-bracted

(Cordylanthus palmatus)
Bird's-Beak, Pennell's

(Cordylanthus tenuis ssp. capillaris)
Bird's-Beak, Salt Marsh

(Cordylanthus maritimus ssp. maritimus)
Bird's-beak, Soft

(Cordylanthus mollis ssp. mollis)
Bladderpod, San Bernardino Mountains

(Lesquerella kingii ssp. bernardina)
Bluecurls, Hidden Lake

(Trichostema austromontanum ssp. compactum)
Broom, San Clemente Island

(Lotus dendroideus ssp. traskiae)
Buckwheat, Cushenbury

(Eriogonum ovalifolium var. vineum)
Buckwheat, Southern Mountain Wild

(Eriogonum kennedyi var. austromontanum)
Bush-mallow, San Clemente Island

(Malacothamnus clementinus)
Bushmallow, Santa Cruz Island

(Malacothamnus fasciculatus var. nesioticus)
Butterweed, Layne's

(Senecio layneae)
Button-celery, San Diego

(Eryngium aristulatum var. parishii)
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Cactus, Bakersfield
(Opuntia treleasei)

Ceanothus, Coyote

(Ceanothus ferrisae)
Ceanothus, Pine Hill

(Ceanothus roderickii)
Ceanothus, Vail Lake

(Ceanothus ophiochilus)
Checker-mallow, Keck's

(Sidalcea keckii)
Checker-mallow, Kenwood Marsh

(Sidalcea oregana ssp. valida)
Checker-mallow, Pedate

(Sidalcea pedata)
Clarkia, Pismo

(Clarkia speciosa ssp. immaculata)
Clarkia, Presidio

(Clarkia franciscana)
Clarkia, Springville

(Clarkia springvillensis)
Clarkia, Vine Hill

(Clarkia imbricata)
Clover, Fleshy Owl's

(Castilleja campestris ssp. succulenta)
Clover, Monterey

(Trifolium trichocalyx)
Clover, Showy Indian

(Trifolium amoenum)
Crown-beard, Big-leaved

(Verbesina dissita)
Crownscale, San Jacinto Valley

(Atriplex coronata var. notatior)
Daisy, Parish's

(Erigeron parishii)
Dudleya, Conejo

(Dudleya abramsii ssp. parva)
Dudleya, Marcescent

(Dudleya cymosa ssp. marcescens)
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Dudleya, Santa Clara Valley
(Dudleya setchellii)

Dudleya, Santa Cruz Island
(Dudleya nesiotica)
Dudleya, Santa Monica Mountains
(Dudleya cymosa ssp. ovatifolia)
Dudleya, Verity's
(Dudleya verityi)
Dwarf-flax, Marin
(Hesperolinon congestum)
Evening-primrose, Antioch Dunes
(Oenothera deltoides ssp. howellii)
Evening-primrose, San Benito
(Camissonia benitensis)
Fiddleneck, Large-flowered
(Amsinckia grandiflora)
Flannelbush, Mexican
(Fremontodendron mexicanum)
Flannelbush, Pine Hill
(Fremontodendron californicum ssp. decumbens)
Fringepod, Santa Cruz Island
(Thysanocarpus conchuliferus)
Gilia, Hoffmann's Slender-flowered
(Gilia tenuiflora ssp. hoffmannii)
Gilia, Monterey
(Gilia tenuiflora ssp. arenaria)
Golden Sunburst, Hartweg's
(Pseudobahia bahiifolia)
Goldfields, Burke's
(Lasthenia burkei)
Goldfields, Contra Costa
(Lasthenia conjugens)
Grass, Hairy Orcutt
(Orcuttia pilosa)
Grass, Sacramento Orcutt
(Orcuttia viscida)
Grass, Slender Orcutt
(Orcuttia tenuis)
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Jewelflower, California
(Caulanthus californicus)
Jewelflower, Tiburon
(Streptanthus niger)
Larkspur, Baker's
(Delphinium bakeri)
Larkspur, San Clemente Island
(Delphinium variegatum ssp. kinkiense)
Larkspur, Yellow
(Delphinium luteum)
Layia, Beach
(Layia carmosa)
Lessingia, San Francisco
(Lessingia germanorum (=L.g. var. germanorum))
Liveforever, Laguna Beach
(Dudleya stolonifera)
Liveforever, Santa Barbara Island
(Dudleya traskiae)
Lupine, Clover
(Lupinus tidestromii)
Lupine, Nipomo Mesa
(Lupinus nipomensis)
Malacothrix, Island
(Malacothrix squalida)
Malacothrix, Santa Cruz island
(Malacothrix indecora)
Mallow, Kern
(Eremalche kernensis)
Manzanita, Del Mar
(Arctostaphylos glandulosa ssp. crassifolia)
Manzanita, Morro
(Arctostaphylos morroensis)
Manzanita, Pallid
(Arctostaphylos pallida)
Manzanita, Santa Rosa Island
(Arctostaphylos confertiflora)
Meadowfoam, Butte County
(Limnanthes floccosa ssp. californica)
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Meadowfoam, Sebastopol Endangered Dicot No
(Limnanthes vinculans)

Milk-vetch, Braunton's Endangered Dicot No
(Astragalus brauntonit)

Milk-vetch, Clara Hunt's Endangered Dicot No
(Astragalus clarianus)

Milk-vetch, Coachella Valley Endangered Dicot No
{Astragalus lentiginosus var. coacheliae)

Milk-vetch, Coastal Dunes Endangered Dicot No
{Astragalus tener var. titi)

Milk-vetch, Cushenbury Endangered Dicot Yes
(Astragalus albens)

Milk-vetch, Fish Slough Threatened Dicot No
(Astragalus lentiginosus var. piscinensis)

Milk-vetch, Lane Mountain Endangered Dicot No
(Astragalus jaegerianus)

Milk-vetch, Pierson's Threatened Dicot No
(Astragalus magdalenae var. peirsonii)

Milk-vetch, Triple-Ribbed Endangered Dicot No
(Astragalus tricarinatus)

Milk-vetch, Ventura Marsh Endangered Dicot Yes
(Astragalus pycnostachyus var. lanosissimus)

Mint, Otay Mesa Endangered Dicot No
(Pogogyne nudiuscula)

Mint, San Diego Mesa Endangered Dicot No
(Pogogyne abramsii)

Monardella, Willowy Endangered Dicot No
(Monardella linoides ssp. viminea)

Mormning-glory, Stebbins Endangered Dicot No
(Calystegia stebbinsii)

Mountainbaim, Indian Knob Endangered Dicot No
(Eriodictyon altissimum)

Mountain-mahogany, Catalina Island Endangered Dicot No
(Cercocarpus traskiae)

Mustard, Stender-petaled Endangered Dicot No
(Thelypodium stenopetalum)

Navarretia, Few-flowered Endangered Dicot No
(Navarretia leucocephala ssp. pauciffora (=N. paucifiora))
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Navarretia, Many-flowered Endangered Dicot No
(Navarretia leucocephala ssp. plieantha)

Navarretia, Spreading Threatened Dicot No
(Navarretia fossalis)

Oxytheca, Cushenbury Endangered Dicot Yes
(Oxytheca parishii var. goodmaniana)

Paintbrush, Ash-grey Indian Threatened Dicot No
(Castilleja cinerea)

Paintbrush, San Clemente Island Indian Endangered Dicot No
(Castilleja grisea)

Paintbrush, Soft-leaved Endangered Dicot No
(Castilleja mollis)

Paintbrush, Tiburon Endangered Dicot No
(Castilleja affinis ssp. neglecta)

Penny-cress, Kneeland Prairie Endangered Dicot Yes
(Thiaspi californicum)

Pentachaeta, Lyon's Endangered Dicot No
(Pentachaeta lyonii)

Pentachaeta, White-rayed Endangered Dicot No
(Pentachaeta bellidiflora)

Phacelia, Island Endangered Dicot No
(Phacelia insularis ssp. insularis)

Phlox, Yreka Endangered Dicot No
(Phlox hirsuta)

Polygonum, Scott's Valley Endangered Dicot Yes

{Polygonum hickmanii)

Potentilla, Hickman's Endangered Dicot No
(Potentilla hickmanii)

Pussypaws, Mariposa Threatened Dicot No
(Calyptridium pulchellum)

Rock-cress, Hoffmann's Endangered Dicot Yes
(Arabis hoffmannii)

Rock-cress, McDonald's Endangered Dicot No
(Arabis mecdonaldiana)

Rock-cress, Santa Cruz Island Endangered Dicot No
(Sibara filifolia)

Rush-rose, Island Threatened Dicot No
(Helianthemum greenei)

3/2/2006 11:50:58 AM  Ver. 2.9.11 Page 10 of 54

167



Sandwort, Bear Valley
(Arenaria ursina)

Sandwort, Marsh
(Arenaria paludicola)

Sea-blite, California
(Suaeda californica)

Spineflower, Ben Lomond

(Chorizanthe pungens var. hartwegiana)

Spineflower, Howell's
(Chorizanthe howellii)

Spineflower, Monterey

(Chorizanthe pungens var. pungens)
Spineflower, Orcutt's

(Chorizanthe orcuttiana)
Spineflower, Robust

(Chorizanthe robusta var. robusta)

Spineflower, Scotts Valley
(Chorizanthe robusta var. hartwegii)

Spineflower, Slender-horned
(Dodecahema leptoceras)

Spineflower, Sonoma
(Chorizanthe valida)

Spurge, Hoover's
(Chamaesyce hooveri)

Stickyseed, Baker's
(Blennosperma bakeri)

Stonecrop, Lake County
(Parvisedum leiocarpum)

Sunflower, San Mateo Woolly
(Eriophylium latilobum)

Taraxacum, California
(Taraxacum californicum)
Tarplant, Gaviota
(Deinandra increscens ssp. villosa)
Tarplant, Otay
(Deinandra (=Hemizonia) conjugens)
Tarplant, Santa Cruz
(Holocarpha macradenia)
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Thistle, Chorro creek Bog
(Cirsium fontinale var. obispoense)

Thistle, Fountain

(Cirsium fontinale var. fontinale)
Thistle, La Graciosa

(Cirsium loncholepis)
Thistle, Suisun

(Cirsium hydrophilum var. hydrophilum)
Thornmint, San Diego

(Acanthomintha ilicifolia)
Thornmint, San Mateo

(Acanthomintha obovata ssp. duttonii)
Tuctoria, Green's

(Tuctoria greenei)
Wallflower, Ben Lomond

(Erysimum teretifolium)
Wallflower, Contra Costa

(Erysimum capitatum var. angustatum)
Waliflower, Menzie's

(Erysimum menziesii)
Watercress, Gambel's

(Rorippa gambellii)
Woodland-star, San Clemente Island

(Lithophragma maximum)
Woolly-star, Santa Ana River

(Eriastrum densifolium ssp. sanctorum)
Woolly-threads, San Joaquin

(Monolopia (=Lembertia) congdonii)
Yerba Santa, Lompoc

(Eriodictyon capitatum)
Fox, San Joaquin Kit

(Vulpes macrotis mutica)
Fox, San Miguel island

(Urocyon littoralis littoralis)
Fox, Santa Catalina Island

(Urocyon littoralis catalinae)
Fox, Santa Cruz Island

(Urocyon littoralis santacruzae)
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Fox, Santa Rosa Island

(Urocyon littoralis santarosae)
Kangaroo Rat, Fresno

(Dipodomys nitratoides exilis)
Kangaroo Rat, Giant

(Dipodomys ingens)
Kangaroo Rat, Morro Bay

(Dipodomys heermanni morroensis)
Kangaroo Rat, San Bernardino Merriam's

(Dipodomys merriami parvus)
Kangaroo Rat, Stephens'

(Dipodomys stephensi (incl. D. cascus))
Kangaroo Rat, Tipton

(Dipodomys nitratoides nitratoides)
Mountain Beaver, Point Arena

(Aplodontia rufa nigra)
Mouse, Pacific Pocket

(Perognathus longimemobris pacificus)
Mouse, Salt Marsh Harvest

(Reithrodontomys raviventris)
Otter, Southern Sea

(Enhydra lutris nereis)
Rabbit, Riparian Brush

(Sylvilagus bachmani riparius)
Seal, Guadalupe Fur

(Arctocephalus townsendi)
Sheep, Peninsular Bighorn

(Ovis canadensis)
Sheep, Sierra Nevada Bighorn

(Ovis canadensis californiana)
Shrew, Buena Vista Lake Ornate

(Sorex ornatus relictus)
Vole, Amargosa

(Microtus calffornicus scirpensis)
Woodrat, Riparian

(Neotoma fuscipes riparia)
Alopecurus, Sonoma

(Alopecurus aequalis var. sonomensis)
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Amole, Cammatta Canyon Threatened Monocot Yes
(Chlorogalum purpureum var. reductum)

Amole, Purple Threatened Monocot Yes
(Chlorogalum purpureum var. purpureum)

Bluegrass, Napa Endangered Monocot No
(Poa napensis)

Bluegrass, San Bernardino Endangered Monocot No
(Poa atropurpurea)

Brodiaea, Thread-leaved Threatened Monocot Yes
(Brodiaea filifolia)

Grass, California Orcutt Endangered Monocot No
(Orcuttia californica) ’

Grass, Colusa Threatened Monocot Yes
(Neostapfia colusana)

Grass, San Joaquin Valley Orcutt Threatened Monocot Yes
(Orcuttia inaequalis)

Grass, Solano Endangered Monocot Yes
(Tuctoria mucronata)

Lily, Pitkin Marsh Endangered Monocot No
(Lilium pardalinum ssp. pitkinense)

Lily, Western Endangered Monocot No
(Lilium occidentale)

Onion, Munz's Endangered Monocot Yes
(Allium munzii)

Piperia, Yadon's Endangered Monocot No
(Piperia yadonii)

Sedge, White Endangered Monocot No
(Carex albida)

Colorado ( 13) species affected Taxa  Critical Habitat

Beardtongue, Penland Endangered Dicot No
(Penstemon penlandii)

Bladderpod, Dudley Bluffs Threatened Dicot No

(Lesquerella congesta)

Butterfly Plant, Colorado Threatened Dicot Yes
(Gaura neomexicana var. coloradensis)

Cactus, Knowlton Endangered Dicot No
(Pediocactus knowltonii)
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Cactus, Mesa Verde

Threatened

(Sclerocactus mesae-verdae)

Cactus, Uinta Basin Hookless
(Sclerocactus glaucus)

Milk-vetch, Mancos

(Astragalus humillimus)

Milk-vetch, Osterhout

(Astragalus osterhoutii)

Twinpod, Dudley Biuffs

(Physaria obcordata)
Wild-buckwheat, Clay-loving

Threatened

Endangered

Endangered

Threatened

Endangered

(Eriogonum pelinophilum)

Ferret, Black-footed

(Mustela nigripes)

Mouse, Preble'S Meadow Jumping

Endangered

Threatened

(Zapus hudsonius preblei)

Ladies'-tresses, Ute

(Spiranthes diluvialis)

Connecticut
Gerardia, Sandplain
(Agalinis acuta)

Bat, Indiana
(Myotis sodalis)

Whale, northern right

Threatened

( 4) species affected

Endangered
Endangered

Endangered

(Eubalaena glacialis (incl. australis))

Pogonia, Small Whorled

(Isotria medeoloides)

Delaware

Squirrel, Delmarva Peninsula Fox
(Sciurus niger cinereus)

Whale, northern right

Threatened

( 4) species affected
Endangered

Endangered

(Eubalaena glacialis (incl. australis))

Pink, Swamp

(Helonias bullata)

Pogonia, Small Whorled

(Isotria medeoloides)
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Florida ( 50) species affected Taxa  Critical Habitat

Shrimp, Squirrel Chimney Cave Threatened Crustacean No
(Palaemonetes cummingi)

Aster, Florida Golden Endangered Dicot No
(Chrysopsis floridana)

Bellflower, Brooksville Endangered Dicot No
(Campanula robinsiae)

Birds-in-a-nest, White Threatened Dicot No
(Macbridea alba)

Blazing Star, Scrub Endangered Dicot No

(Liatris ohlingerae)

Bonamia, Florida Threatened Dicot No
(Bonamia grandifiora)

Buckwheat, Scrub Threatened Dicot No
(Eriogonum longifolium var. gnaphalifolium)

Butterwort, Godfrey's Threatened Dicot No
(Pinguicula ionantha)

Campion, Fringed Ehdangered Dicot No
(Silene polypetala)

Chaffseed, American Endangered Dicot No
(Schwalbea americana)

Fringe Tree, Pygmy Endangered Dicot No
(Chionanthus pygmaeus)

Gooseberry, Miccosukee Threatened Dicot No

(Ribes echinellum)

Gourd, Okeechobee Endangered Dicot No
(Cucurbita okeechobeensis ssp. okeechobeensis)

Harebells, Avon Park Endangered Dicot No
(Crotalaria avonensis)

Hypericum, Highlands Scrub Endangered- Dicot No
(Hypericum cumulicola)

Jacquemontia, Beach Endangered Dicot No
(Jacquemontia reclinata)

Lupine, Scrub Endangered Dicot No
(Lupinus aridorum)

Meadowrue, Cooley's Endangered Dicot No
(Thalictrum cooleyi)
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Mint, Garrett's

(Dicerandra christmanii)
Mint, Longspurred

(Dicerandra cornutissima)
Mint, Scrub

(Dicerandra frutescens)
Mustard, Carter's

(Warea carteri)
Pawpaw, Four-petal

(Asimina tetramera)
Pinkroot, Gentian

(Spigelia gentianoides)
Plum, Scrub

(Prunus geniculata)
Polygala, Lewton's

(Polygala lewtonii)
Polygala, Tiny

(Polygala smallii)
Rhododendron, Chapman

(Rhododendron chapmanii)
Rosemary, Etonia

(Conradina etonia)
Rosemary, Short-leaved

(Conradina brevifolia)
Sandlace

(Polygonella myriophylla)
Snakeroot

(Eryngium cuneifolium)
Spurge, Telephus

(Euphorbia telephioides)
Warea, Wide-leaf

(Warea amplexifolia)
Water-willow, Cooley's

{Justicia cooleyi)
Whitlow-wort, Papery

(Paronychia chartacea)
Wings, Pigeon

(Clitoria fragrans)
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Wireweed Endangered
(Polygonelia basiramia)

Ziziphus, Florida Endangered
(Ziziphus celata)

Bat, Gray Endangered
(Myotis grisescens)

Bat, Indiana Endangered
(Myotis sodalis)

Manatee, West Indian Endangered
(Trichechus manatus)

Mouse, Choctawhatchee Beach Endangered
(Peromyscus polionotus allophrys)

Mouse, Perdido Key Beach Endangered
(Peromyscus polionotus trissyllepsis)

Mouse, Southeastern Beach Threatened
(Peromyscus polionotus niveiventris)

Panther, Florida Endangered
(Puma (=Felis) concolor coryi)

Vole, Florida Salt Marsh Endangered
(Microtus pennsylvanicus dukecampbelli)

Whale, northern right Endangered
(Eubalaena glacialis (incl. australis))

Beargrass, Britton's Endangered
(Nolina brittoniana)

Seagrass, Johnson's Threatened
(Halophila johnsonii)

Georgia ( 22) species affected

Amphianthus, Little Threatened
(Amphianthus pusillus)

Barbara's Buttons, Mohr's Threatened
(Marshallia mohrii)

Campion, Fringed Endangered
(Silene polypetala)

Dropwort, Canby's Endangered
(Oxypolis canbyi)

Harperella Endangered

(Ptilimnium nodosum)
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Pitcher-plant, Green Endangered Dicot No
(Sarracenia oreophila)

Pondberry Endangered Dicot No
(Lindera melissifolia)

Rattleweed, Hairy Endangered Dicot No
(Baptisia arachnifera)

Skullcap, Large-flowered Threatened Dicot No
(Scutellaria montana)

Spiraea, Virginia Threatened Dicot No
(Spiraea virginiana)

Sumac, Michaux's Endangered Dicot No
(Rhus michauxii)

Bat, Gray Endangered Mammal No
(Myotis grisescens)

Bat, Indiana Endangered Mammal Yes
(Myotis sodalis)

Bat, Virginia Big-eared Endangered Mammal Yes

(Corynorhinus (=Plecotus) townsendii virginianus)

Manatee, West Indian Endangered Mammal Yes
(Trichechus manatus)

Whale, northern right Endangered Mammal Yes
(Eubalaena glacialis (incl. australis))

Grass, Tennessee Yellow-eyed Endangered Monocot No
(Xyris tennesseensis)

Pink, Swamp Threatened Monocot No
(Helonias bullata)

Pogonia, Small Whorled Threatened Monocot No
(Isotria medeoloides)

Trillium, Persistent Endangered Monocot No
(Trillium persistens)

Trillium, Relict Endangered Monocot No
(Trillium reliquum)

Water-plantain, Kral's Threatened Monocot No
(Sagittaria secundifolia)

Hawaii ( 223) species affected Taxa  Critical Habitat

Amphipod, Kauai Cave Endangered Crustacean Yes

(Spelaeorchestia koloana)
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Abutilon eremitopetalum (ncn}
(Abutilon eremitopetalum)

Abutilon sandwicense (ncn)
(Abutilon sandwicense)

Achyranthes splendens var. rotundata (ncn)
(Achyranthes splendens var. rotundata)

A'e (Zanthoxylum hawaiiense)
(Zanthoxylum hawaiiense)

'Aiea (Nothocestrum peltatum})
(Nothocestrum peltatum)

'Akoko (Chamaesyce celastroides var. kaenana)
(Chamaesyce celastroides var. kaenana)

‘Akoko (Chamaesyce deppeana)
(Chamaesyce deppeana)

'‘Akoko (Chamaesyce herbstii}
(Chamaesyce herbstii)

'Akoko (Chamaesyce kuwaleana)
(Chamaesyce kuwaleana)

'‘Akoko (Chamaesyce rockii)
(Chamaesyce rockii)

'Akoko (Chamaesyce skottsbergii var. skottsbe
(Chamaesyce skottsbergii var. kalaeloana)

'Akoko (Euphorbia haeleeleana)
(Euphorbia haeleeleana)
Alani (Melicope adscendens)
(Melicope adscendens)
Alani (Melicope balloui)
(Melicope balloui)
Alani (Melicope haupuensis)
(Melicope haupuensis)
Alani (Melicope knudsenii)
(Melicope knudsenii)
Alani (Melicope lydgatei)
(Melicope lydgatei)
Alani (Melicope mucronulata)
(Melicope mucronulata)
Alani (Melicope munroi)
(Melicope munroi)
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Alani (Melicope ovalis)
(Melicope ovalis)
Alani (Melicope pallida)
(Melicope pallida)
Alani (Melicope quadrangularis)
(Melicope quadrangularis)
Alani (Melicope reflexa)
(Melicope reflexa)
Alani (Melicope saint-johnii)
(Melicope saint-johnii)
Alsinidendron obovatum (ncn)
(Alsinidendron obovatum)
Alsinidendron trinerve (ncn)
(Alsinidendron trinerve)
Alsinidendron viscosum (ncn})
(Alsinidendron viscosum)
Amaranthus brownii (ncn)
(Amaranthus brownii)
'‘Anaunau (Lepidium arbuscula)
(Lepidium arbuscula)
Aupaka (Isodendrion laurifolium)
(Isodendrion laurifolium)
Aupaka (Isodendrion longifolium)
(Isodendrion longifolium)
'Awikiwiki (Canavalia molokaiensis)
(Canavalia molokaiensis)
‘Awiwi (Centaurium sebaeoides)
(Centaurium sebaeoides)
'‘Awiwi (Hedyotis cookiana)
(Hedyotis cookiana)
Bonamia menziesii (ncn)
(Bonamia menziesii)
Chamaesyce Halemanui
(Chamaesyce halemanui)
Cyanea undulata (ncn)
(Cyanea undulata)
Delissea rhytodisperma (ncn)
(Delissea rhytidosperma)
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Diellia pallida (ncn) Endangered Dicot No

(Diellia pallida)

Dubautia latifolia (ncn) Endangered Dicot No
(Dubautia latifolia)

Dubautia pauciflorula (ncn) Endangered Dicot No
(Dubautia pauciflorula)

Geranium, Hawaiian Red-flowered Endangered Dicot No
(Geranium arboreum)

Gouania hillebrandii (ncn) Endangered Dicot Yes
(Gouania hillebrandii)

Gouania meyenii (ncn) Endangered Dicot No
(Gouania meyenii)

Gouania vitifolia (ncn) Endangered Dicot No
(Gouania vitifolia)

Haha (Cyanea acuminata) Endangered Dicot No
(Cyanea acuminata)

Haha (Cyanea asarifolia) Endangered Dicot No
{Cyanea asarifolia)

Haha (Cyanea copelandii ssp. haleakalaensis) Endangered Dicot No
(Cyanea copelandii ssp. haleakalaensis)

Haha (Cyanea Crispa) (=Rollandia crispa) Endangered Dicot No
(Cyanea (=Rollandia) crispa)

Haha (Cyanea dunbarii) Endangered Dicot No
(Cyanea dunbarii)

Haha (Cyanea glabra) Endangered Dicot No
(Cyanea glabra)

Haha (Cyanea grimesiana ssp. grimesiana) Endangered Dicot No
(Cyanea grimesiana ssp. grimesiana)

Habha (Cyanea grimesiana ssp. obatae) Endangered Dicot No
(Cyanea grimesiana ssp. obatae)

Haha (Cyanea hamatiflora ssp. hamatiflora) Endangered Dicot No
(Cyanea hamatifiora ssp. hamatiflora)

Haha (Cyanea humboldtiana) Endangered Dicot No
(Cyanea humboldtiana)

Haha (Cyanea koolauensis) Endangered Dicot No
(Cyanea koolauensis)

Haha (Cyanea longiftora) Endangered Dicot No
(Cyanea longiflora)
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Haha (Cyanea Macrostegia var. gibsonii)
(Cyanea macrostegia ssp. gibsonii)
Haha (Cyanea mannii)
(Cyanea mannii)
Haha (Cyanea mceldowneyi)
(Cyanea mceldowneyi)
Haha (Cyanea pinnatifida)
(Cyanea pinnatifida)
Haha (Cyanea procera)
(Cyanea procera)
Haha (Cyanea recta)
(Cyanea recta)
Haha (Cyanea remyi)
(Cyanea remyi)

Haha (Cyanea St-Johnii) (=Rollandia St-Johnii)

(Cyanea st-johnii)
Haha (Cyanea superba)
(Cyanea superba)

Ha'lwale (Cyrtandra crenata)
(Cyrtandra crenata)
Ha'lwale (Cyrtandra dentata)
(Cyrtandra dentata)
Ha'lwale (Cyrtandra limahuliensis)
(Cyrtandra limahuliensis)
Ha'lwale (Cyrtandra munroi)
(Cyrtandra munroi)

Ha'lwale (Cyrtandra polyantha)
(Cyrtandra polyantha)

Ha'lwale (Cyrtandra subumbeliata)
(Cyrtandra subumbelfata)

Ha'lwale (Cyrtandra tintinnabula)
{Cyrtandra tintinnabula)

Ha'lwale (Cyrtandra viridiflora)
(Cyrtandra viridiflora)

Hau Kauhiwi (Hibiscadeiphus woodi)
(Hibiscadelphus woodii)

Hau Kuahiwi (Hibiscadelphus distans)
(Hibiscadelphus distans)
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Heau (Exocarpos luteolus)
(Exocarpos luteolus)
Hedyotis degeneri (ncn)
(Hedyotis degeneri)
Hedyotis parvula (ncn)
(Hedyotis parvula)
Hedyotis St.-Johnii (ncn)
(Hedyotis st.-johnii)
Hesperomannia arborescens (ncn)
(Hesperomannia arborescens)
Hesperomannia arbuscula (ncn)
(Hesperomannia arbuscula)
Hesperomannia lydgatei (ncn)
(Hesperomannia lydgatei)
Hibiscus, Clay's
{Hibiscus clayi)
lliau (Wilkesia hobdyi)
(Wilkesia hobdyi)
Kamakahala (Labordia cyrtandrae)
(Labordia cyrtandrae)
Kamakahala (Labordia lydgatei)
(Labordia lydgatei)
Kamakahala (Labordia tinifolia var. lanaiensis)
(Labordia tinifolia var. lanaiensis)
Kamakahala (Labordia tinifolia var. wahiawaen)
(Labordia tinifolia var. wahiawaensis)
Kamakahala (Labordia triflora)
(Labordia triflora)
Kanaloa kahoolawensis (ncn)
(Kanaloa kahoolawensis)
Kaulu (Pteralyxia kauaiensis)
(Pteralyxia kauaiensis)
Kio'Ele (Hedyotis coriacea)
(Hedyotis coriacea)
Koki'o (Kokia kauaiensis)
(Kokia kauaiensis)

Koki'o Ke'Oke'O (Hibiscus arnottianus ssp. immaculatus)

(Hibiscus arnoftianus ssp. immaculatus)
3/2/2006 11:50:59 AM  Ver. 2.9.11
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Koki'o Ke'Oke'O (Hibiscus waimeae ssp. hannerag)
(Hibiscus waimeae ssp. hannerae)
Kolea (Myrsine juddii)
(Myrsine juddii)
Kolea (Myrsine linearifolia) N
(Myrsine linearifolia)
Ko'Oko'Olau (Bidens micrantha ssp. kalealaha)
(Bidens micrantha ssp. kalealaha)
Ko'Oko'Olau (Bidens wiebkei)
(Bidens wiebkei)
Ko'Oloa'Ula (Abutilon menziesii)
(Abutilon menziesii)
Kopa (Hedyotis schlechtendahliana var. remyi)
(Hedyotis schlechtendahliana var. remyi)
Kuawawaenohu (Alsinidendron lychnoides)
(Alsinidendron lychnoides)
Kulu'l (Nototrichium humite)
(Nototrichium humile)
Laukahi Kuahiwi (Plantago princeps)
(Plantago princeps)
Laulihilini (Schiedea stellarioides)
(Schiedea stellarioides)
Lobelia monostachya (ncn)
(Lobelia monostachya)
Lobelia niihauensis (ncn)
(Lobelia nithauensis)
Lobelia oahuensis (ncn)
(Lobelia oahuensis)
Lysimachia filifolia (ncn)
(Lysimachia filifolia)
Lysimachia lydgatei (ncn)
(Lysimachia lydgatei)
Lysimachia maxima (ncn)
(Lysimachia maxima)
Mahoe (Alectryon macrococcus)
(Alectryon macrococcus)
Makou (Peucedanum sandwicense)
(Peucedanum sandwicense)
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Ma'O Hau Hele (Hibiscus brackenridgei)
(Hibiscus brackenridgei)
Ma'Oli'Oli (Schiedea apokremnos)
(Schiedea apokremnos)
Ma'Oli'Oli (Schiedea kealiae)
(Schiedea kealiae)
Mapele (Cyrtandra cyaneoides)
(Cyrtandra cyaneoides)
Mehamehame (Flueggea neowawraea)
(Flueggea neowawraea)
Munroidendron racemosum (ncn)
(Munroidendron racemosum)
Na'ena'e (Dubautia herbstobatae)
(Dubautia herbstobatae)
Na'ena'e (Dubautia plantaginea ssp. humilis)
(Dubautia plantaginea ssp. humilis)
Nani Wai'ale'ale (Viola kauaensis var. wahiawaensis)
(Viola kauaiensis var. wahiawaensis)
Nanu (Gardenia mannii)
(Gardenia mannii)
Na'u (Gardenia brighamii)
(Gardenia brighamii)
Naupaka, Dwarf (Scaevola coriacea)
(Scaevola coriacea)
Nehe (Lipochaeta fauriei)
(Lipochaeta fauriei)
Nehe (Lipochaeta kamolensis)
(Lipochaeta kamolensis)
Nehe (Lipochaeta lobata var. leptophylia)
(Lipochaeta lobata var. leptophyiia)
Nehe (Lipochaeta micrantha)
(Lipochaeta micrantha)
Nehe (Lipochaeta tenuifolia)
(Lipochaeta tenuifolia)
Nehe (Lipochaeta waimeaensis)
(Lipochaeta waimeaensis)
Neraudia angulata (ncn)
(Neraudia angulata)
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Neraudia sericea (ncn)
(Neraudia sericea)

Nioi (Eugenia koolauensis)
(Eugenia koolauensis)
Nohoanu (Geranium multiflorum)
(Geranium multiflorum)
'Oha (Delissea rivularis)
(Delissea rivularis)
‘Oha (Delissea subcordata)
(Delissea subcordata)
‘Oha (Lobelia gaudichaudii koolauensis)
(Lobelia gaudichaudii ssp. koolauensis)
‘Oha Wai {Clermontia lindseyana)
(Clermontia lindseyana)
‘Oha Wai (Clermontia oblongifolia ssp. brevipes)
(Clermontia oblongifolia ssp. brevipes)
‘Oha Wai (Clermontia oblongifolia ssp. mauiensis)
(Clermontia oblongifolia ssp. mauiensis)
'‘Oha Wai (Clermontia samuelii}
(Clermontia samuelii)
‘Ohai (Sesbania tomentosa)
(Sesbania tomentosa)
'‘Ohe'Ohe (Tetraplasandra gymnocarpa)
(Tetraplasandra gymnocarpa)
'Olulu (Brighamia insignis)
(Brighamia insignis)
Opuhe (Urera kaalae)
(Urera kaalae)
Pamakani (Viola chamissoniana ssp. chamissoniana)
(Viola chamissoniana ssp. chamissoniana)
Phyllostegia hirsuta (ncn)
(Phyliostegia hirsuta)
Phyllostegia kaalaensis (ncn)
(Phyliostegia kaalaensis)
Phyllostegia knudsenii (ncn)
(Phyllostegia knudsenii)
Phyllostegia mannii (ncn)
(Phyllostegia mannii)
3/2/2006 11:50:59 AM  Ver. 2.9.11

Endangered

Endangered
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Phyllostegia mollis (ncn)
(Phyllostegia mollis)

Phyllostegia parviflora (ncn)
(Phyllostegia parvifiora)

Phyllostegia waimeae (ncn)
(Phyllostegia waimeae)

Phyllostegia wawrana (ncn)
(Phyllostegia wawrana)

Pilo (Hedyotis mannii)
(Hedyotis mannii)

Po'E (Portulaca sclerocarpa)
(Portulaca sclerocarpa)

Paopolo 'Ajakeakua (Solanum sandwicense)
(Solanum sandwicense)

Pua‘ala (Brighamia rockii)
(Brighamia rockii)

Remya kauaiensis (ncn)
(Remya kauaiensis)

Ren‘iya montgomeryi (ncn)
(Remya montgomeryi)

Remya, Maui
(Remya mauiensis)

Sandalwood, Lanai (='lliahi)

(Santalum freycinetianum var. lanaiense)

Sanicula mariversa (ncn)
(Sanicula mariversa)

Sanicula purpurea (ncn)
(Sanicula purpurea)

Schiedea haleakalensis (ncn)
(Schiedea haleakalensis)

Schiedea helleri (ncn)
(Schiedea helleri)

Schiedea hookeri (ncn)
(Schiedea hookeri)

Schiedea kaalae (ncn)
(Schiedea kaalae)

Schiedea kauaiensis (ncn)
(Schiedea kauaiensis)
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Schiedea lydgatei (ncn) Endangered Dicot No
(Schiedea lydgatei)

Schiedea membranacea (ncn) Endangered Dicot No
(Schiedea membranacea)

Schiedea nuttallii (ncn) Endangered Dicot No
(Schiedea nuttallii)

Schiedea sarmentosa (ncn) Endangered Dicot No
(Schiedea sarmentosa)

Schiedea spergulina var. leiopoda (ncn) Endangered Dicot No
(Schiedea spergulina var. leiopoda)

Schiedea spergulina var. spergulina (ncn) Threatened Dicot No
(Schiedea spergulina var. spergulina)

Schiedea verticillata (ncn) Endangered Dicot No
(Schiedea verticillata)

Schiedea, Diamond Head (Schiedea adamantis) Endangered Dicot No
(Schiedea adamantis)

Silene alexandri (ncn) Endangered Dicot No
(Silene alexandri)

Silene lanceolata (ncn) Endangered Dicot No
(Silene lanceolata) '

Silene perimanii (ncn) Endangered Dicot No
(Silene perimanii)

Silversword, Haleakala ('Ahinahina) Threatened Dicot No
(Argyroxiphium sandwicense ssp. macrocephalum)

Silversword, Mauna Kea (‘Ahinahina) Endangered Dicot No
(Argyroxiphium sandwicense ssp. sandwicense)

Spermolepis hawaiiensis (ncn) Endangered Dicot No
(Spermolepis hawaiiensis)

Stenogyne bifida (ncn) Endangered Dicot No
(Stenogyne bifida)

Stenogyne campanulata (ncn) Endangered Dicot No
(Stenogyne campanulata)

Stenogyne kanehoana (ncn) Endangered Dicot No
(Stenogyne kanehoana)

Tetramolopium capillare (ncn) - Endangered Dicot No
(Tetramolopium capillare)

Tetramolopium filiforme (ncn) Endangered Dicot No
(Tetramolopium filiforme)
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Tetramolopium lepidotum ssp. lepidotum (ncn)
(Tetramolopium lepidotum ssp. lepidotum)

Tetramolopium remyi (ncn)
(Tetramolopium remyi)

Tetramolopium rockii (ncn)
(Tetramolopium rockii)
Trematolobelia singularis (ncn)
(Trematolobelia singularis)
Uhiuhi (Caesalpinia kavaiensis)
(Caesalpinia kavaiense)
Ulihi (Phyliostegia glabra var. janaiensis)
(Phyllostegia glabra var. lanaiensis)
Vigna o-wahuensis (ncn)
(Vigna o-wahuensis)
Viola helenae (ncn)
(Viola helenae)
Viola lanaiensis (ncn)
(Viola lanaiensis)
Viola oahuensis (ncn)
(Viola oahuensis)
Xylosma crenatum (ncn)
(Xylosma crenatum)
Bat, Hawaiian Hoary
(Lasiurus cinereus semotus)
Seal, Hawaiian Monk
(Monachus schauinslandi)
Bluegrass, Hawaiian
(Poa sandvicensis)
Bluegrass, Mann's (Poa mannii)
(Poa mannii)
Gahnia Lanaiensis (ncn)
(Gahnia lanaiensis)
Grass, Fosberg's Love
(Eragrostis fosbergii)
Hilo Ischaemum (lschaemum byrone)
(Ischaemum byrone)
Kamanomano (Cenchrus agrimonioides)
(Cenchrus agrimonioides)
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Lau'ehu (Panicum niihauense)
(Panicum niihauense)

Lo ulu (Pritchardia kaalae)
(Pritchardia kaalae)

Lo’ ulu (Pritchardia munroi)
(Pritchardia munroi)

Lo  ulu (Pritchardia napaliensis)
(Pritchardia napaliensis)

Lo ulu (Pritchardia remota)
(Pritchardia remota)

Lo ulu (Pritchardia viscosa)
(Pritchardia viscosa)

Mariscus fauriei (ncn)
(Mariscus fauriei)

Mariscus pennatiformis (ncn)
(Mariscus pennatiformis)

Panicgrass, Carter's (Panicum fauriei var.carteri)
(Panicum fauriei var. carteri)

Platanthera holochila (ncn)
(Platanthera holochila)

Poa siphonoglossa (ncn)
(Poa siphonoglossa)

Pu'uka'a (Cyperus trachysanthos)

(Cyperus trachysanthos)

Wahane (Pritchardia aylmer-robinsonii)
(Pritchardia aylmer-robinsoni)

( 7) species affected

Idaho
Catchfly, Spalding's
(Silene spaldingii)
Four-o'clock, Macfarlane's
(Mirabilis macfarlanei)

Howellia, Water
(Howellia aquatilis)

Bear, Grizzly
(Ursus arctos horribilis)

Caribou, Woodland

(Rangifer tarandus caribou)
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Squirrel, Northern Idaho Ground Threatened
(Spermophilus brunneus brunneus)

Wolf, Gray Endangered
(Canis lupus)

lllinois ( 12) species affected

Amphipod, lllinois Cave Endangered

(Gammarus acherondytes)

Aster, Decurrent False Threatened
(Boltonia decurrens)

Clover, Leafy Prairie Endangered
(Dalea foliosa)

Clover, Prairie Bush Threatened
(Lespedeza leptostachya)

Daisy, Lakeside Threatened
(Hymenoxys herbacea)

Milkweed, Mead's Threatened
(Asclepias meadii)

Potato-bean, Price's Threatened
(Apios priceana)

Thistle, Pitcher's Threatened
(Cirsium pitcheri)

Bat, Gray Endangered
(Myotis grisescens)

Bat, Indiana Endangered
(Myotis sodalis)

Orchid, Eastern Prairie Fringed Threatened
(Platanthera leucophaea)

Pogonia, Small Whorled Threatened
(Isotria medeoloides) ]

Indiana ( 7) species affected

Clover, Running Buffalo Endangered

(Trifolium stoloniferum)

Goldenrod, Short's Endangered
(Solidago shortii)

Milkweed, Mead's Threatened
(Asclepias meadii)

3/2/2006 11:51:00 AM  Ver.2.9.11
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Thistle, Pitcher's Threatened Dicot No

(Cirsium pitcheri}

Bat, Gray Endangered Mammal No
{Myotis grisescens)

Bat, Indiana Endangered Mammal Yes
(Myotis sodalis)

Orchid, Eastern Prairie Fringed Threatened Monocot No
(Platanthera leucophaea)

lowa ( 8) species affected Taxa  Critical Habitat

Clover, Prairie Bush Threatened Dicot No
(Lespedeza leptostachya)

Milkweed, Mead's Threatened Dicot No
(Asclepias meadii)

Monkshood, Northern Wild Threatened Dicot No
(Aconitum noveboracense)

Bat, Indiana Endangered Mammal Yes
(Myotis sodalis)

Orchid, Eastern Prairie Fringed Threatened Monocot No
(Platanthera leucophaea)

Orchid, Western Prairie Fringed Threatened Monocot No
(Platanthera praeclara)

Kansas ( 4) species affected Taxa  Critical Habitat

Milkweed, Mead's Threatened Dicot No
(Asclepias meadii)

Bat, Gray Endangered Mammal No
(Myotis grisescens)

Ferret, Black-footed Endangered Mammal No
(Mustela nigripes)

Orchid, Western Prairie Fringed Threatened Monocot No
(Platanthera praeclara)

Kentucky ( 13) species affected Taxa  Critical Habitat

Shrimp, Kentucky Cave Endangered Crustacean Yes

(Palaemonias ganteri)

Clover, Running Buffalo Endangered Dicot No
(Trifolium stoloniferum)
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Goldenrod, Short's
(Solidago shortii)

Goldenrod, White-haired
(Solidago albopilosa)
Potato-bean, Price's
(Apios priceana)
Rock-cress, Large (=Braun's)
(Arabis perstellata E. L. Braun var. ampla Rollins)
Rock-cress, Small
(Arabis perstellata E. L. Braun var. perstellata Fernald)

Rosemary, Cumberland
(Conradina verticillata)

Sandwort, Cumberland
(Arenaria cumberlandensis)
Spiraea, Virginia
(Spiraea virginiana)
Bat, Gray
(Myotis grisescens)
Bat, Indiana
(Myotis sodalis)
Bat, Virginia Big-eared
(Corynorhinus (=Plecotus) townsendi virginianus)

Louisiana ( 4) species affected

Chaffseed, American

(Schwalbea americana)
Fruit, Earth (=geocarpon)

(Geocarpon minimum)
Bear, Louisiana Black

(Ursus americanus luteolus)

Manatee, West indian
(Trichechus manatus)

Maine ( 5) species affected

Lousewort, Furbish
(Pedicularis furbishiae)

Lynx, Canada
(Lynx canadensis)
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Whale, northern right Endangered
(Eubalaena glacialis (incl. australis))

Orchid, Eastern Prairie Fringed Threatened
(Platanthera leucophaea)

Pogonia, Small Whorled Threatened
(Isotria medeoloides)

Maryland ( 9) species affected

Dropwort, Canby's Endangered
(Oxypolis canbyi)

Gerardia, Sandplain Endangered
(Agalinis acuta)

Harperelia Endangered
(Ptilimnium nodosum)

Joint-vetch, Sensitive Threatened
(Aeschynomene virginica)

Bat, Indiana Endangered
(Myotis sodalis)

Squirrel, Delmarva Peninsula Fox Endangered
(Sciurus niger cinereus)

Whale, northern right Endangered
(Eubalaena glacialis (incl. australis))

Bulrush, Northeastern (=Barbed Bristle) Endangered
(Scirpus ancistrochaetus)

Pink, Swamp Threatened
(Helonias bullata)

Massachusetts ( 5) species affected

Gerardia, Sandplain Endangered
(Agalinis acuta)

Bat, Indiana Endangered
(Myotis sodalis)

Whale, northern right Endangered
(Eubalaena glacialis (incl. australis))

Bulrush, Northeastern (=Barbed Bristle) Endangered
(Scirpus ancistrochaetus)

Pogonia, Small Whorled Threatened

(Isotria medeoloides)
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Michigan ( 10) species affected Taxa  Critical Habitat

Daisy, Lakeside Threatened Dicot No
(Hymenoxys herbacea)

Goldenrod, Houghton's Threatened Dicot No
(Solidago houghtonii)

Monkey-flower, Michigan Endangered Dicot No
(Mimulus glabratus var. michiganensis)

Thistle, Pitcher's Threatened Dicot No
(Cirsium pitcheri)

Bat, Indiana Endangered Mammal Yes
(Myotis sodalis)

Lynx, Canada Threatened Mammal No
(Lynx canadensis)

Wolf, Gray Endangered Mammal Yes
(Canis lupus)

Iris, Dwarf Lake Threatened Monocot No

(Iris lacustris)

Orchid, Eastern Prairie Fringed Threatened Monocot No
(Platanthera leucophaea)

Pogonia, Small Whorled Threatened Monocot No

(Isotria medeoloides)
Minnesota ( 6) species affected Taxa  Critical Habitat
Clover, Prairie Bush Threatened Dicot No

(Lespedeza leptostachya)

Roseroot, Leedy's Threatened Dicot No
(Sedum integrifolium ssp. leedyi)

Lynx, Canada Threatened Mammal No
(Lynx canadensis)

Wolf, Gray Threatened Mammal No
(Canis lupus)

Lily, Minnesota Trout Endangered Monocot No
(Erythronium propullans)

Orchid, Western Prairie Fringed Threatened Monocot No
(Platanthera praeclara)

Mississippi ( 5) species affected Taxa  Critical Habitat
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Pondberry
(Lindera melissifolia)

Potato-bean, Price’s

(Apios priceana)
Bat, Gray

(Myotis grisescens)
Bat, Indiana

(Myotis sodalis)

Bear, Louisiana Black

(Ursus americanus luteolus)

( 11) species affected

Crayfish, Cave (Cambarus aculabrum)

Missouri

(Cambarus aculabrum)

Aster, Decurrent False
(Boltonia decurrens)

Bladderpod, Missouri
(Lesquerella filiformis)

Clover, Running Buffalo
(Trifolium stoloniferum)

Fruit, Earth (=geocarpon)
(Geocarpon minimum)

Milkweed, Mead's
(Asclepias meadii)

Pondberry
(Lindera melissifolia)

Sneezeweed, Virginia
(Helenium virginicum)
Bat, Gray
(Myotis grisescens)

Bat, Indiana
(Myotis sodalis)

Orchid, Western Prairie Fringed
(Platanthera praeclara)

Montana

Catchfly, Spalding's
(Silene spaldingii)
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Endangered

Endangered
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Endangered
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Endangered
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Endangered

Threatened
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Howellia, Water Threatened
(Howellia aquatilis)

Bear, Grizzly Threatened
(Ursus arctos horribilis)

Ferret, Black-footed Endangered
(Mustela nigripes)

Wolf, Gray Endangered
(Canis lupus)

Nebraska ( 4) species affected

Butterfly Plant, Colorado Threatened

(Gaura neomexicana var. coloradensis)

Penstemon, Blowout Endangered
(Penstemon haydenii)

Ferret, Black-footed Endangered .
(Mustela nigripes)

Orchid, Western Prairie Fringed Threatened
(Platanthera praeclara)

Nevada ( 8) species affected

Blazing Star, Ash Meadows Threatened

(Mentzelia leucophylla)

Centaury, Spring-loving Threatened
(Centaurium namophilum)

Gumplant, Ash Meadows Threatened
(Grindelia fraxino-pratensis)

lvesia, Ash Meadows Threatened
(Ivesia kingii var. eremica)

Milk-vetch, Ash Meadows ) Threatened
(Astragalus phoenix)

Niterwort, Amargosa Endangered
(Nitrophila mohavensis)

Poolfish, Pahrump (= Pahrump Killifish) Endangered
(Empetrichthys latos)

Sunray, Ash Meadows Threatened

(Enceliopsis nudicaulis var. corrugata)

New Hampshire ( 3) species affected
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Milk-vetch, Jesup's Endangered Dicot No
(Astragalus robbinsii var. jesupi)

Bat, indiana Endangered Mammal Yes
(Myotis sodalis)
Pogonia, Smalt Whorled Threatened Monocot No
(Isotria medeoloides)
New Jersey ( 7) species affected ; Taxa  Critical Habitat
Chaffseed, American Endangered Dicot No

(Schwalbea americana)

Joint-vetch, Sensitive Threatened Dicot No
(Aeschynomene virginica)

Bat, Indiana Endangered Mammal Yes
(Myotis sodalis)
Whale, northern right Endangered Mammal Yes

(Eubalaena glacialis (incl. australis))

Beaked-rush, Knieskern's Threatened Monocot No
(Rhynchospora knieskernii)

Pink, Swamp Threatened Monocot No
(Helonias bullata)

Pogonia, Small Whorled Threatened Monocot No

(Isotria medeoloides)
New Mexico ( 18) species affected Taxa  Critical Habitat
Amphipod, Noel's Endangered Crustacean Yes

(Gammarus desperatus)

Isopod, Socorro Endangered Crustacean No
(Thermosphaeroma thermophilus)

Cactus, Knowlton Endangered Dicot No
(Pediocactus knowltonii)

Cactus, Kuenzler Hedgehog Endangered Dicot No
(Echinocereus fendleri var. kuenzleri)

Cactus, Lee Pincushion Threatened Dicot No
(Coryphantha sneedii var. leei)

Cactus, Mesa Verde Threatened Dicot No
(Sclerocactus mesae-verdae)

Cactus, Sneed Pincushion Endangered Dicot No
(Coryphantha sneedii var. sneedii)
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Fleabane, Zuni

(Erigeron rhizomatus)
ipomopsis, Holy Ghost

(lpomopsis sancti-spiritus)
Milk-vetch, Mancos

(Astragalus humillimus)
Pennyroyal, Todsen's

(Hedeoma todsenii)
Sunflower, Pecos

(Helianthus paradoxus)

Wild-buckwheat, Gypsum
(Eriogonum gypsophilum)

Bat, Lesser (=Sanborn's) Long-nosed
(Leptonycteris curasoae yerbabuenae)

Bat, Mexican Long-nosed

(Leptonycteris nivalis)
Ferret, Black-footed

(Mustela nigripes)
Jaguar

(Panthera onca)
Wolf, Gray

(Canis lupus)

Threatened

Endangered
Endangered
Endangered
Threatened

Threatened

Endangered
Endangered
Endangered
Endangered

Endangered

New York ( 7) species affected

Amaranth, Seabeach
(Amaranthus pumilus)

Gerardia, Sandplain
(Agalinis acuta)

Monkshood, Northern Wild

(Aconitum noveboracense)

Roseroot, Leedy's

(Sedum integrifolium ssp. leedyi)

Bat, Indiana
(Myotis sodalis)

Whale, northern right

(Eubalaena glacialis (incl. australis))

Pogonia, Small Whorled
(Isotria medeoloides)
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North Carolina ( 31) species affected Taxa  Critical Habitat

Amaranth, Seabeach Threatened Dicot No
(Amaranthus pumilus)

Avens, Spreading Endangered Dicot No
(Geum radiatum)

Bittercress, Small-anthered Endangered Dicot No
(Cardamine micranthera)

Blazing Star, Heller's Threatened Dicot No
(Liatris helleri)

Bluet, Roan Mountain Endangered Dicot No
(Hedyotis purpurea var. montana)

Chaffseed, American Endangered Dicot No
(Schwalbea americana)

Coneflower, Smooth Endangered Dicot No
(Echinacea laevigata)

Dropwort, Canby's Endangered Dicot No
(Oxypolis canbyi)

Goldenrod, Blue Ridge Threatened Dicot No
(Solidago spithamaea)

Harperella Endangered Dicot No

(Ptilimnium nodosum)

Heartleaf, Dwarf-flowered Threatened Dicot No
(Hexastylis naniflora)

Heather, Mountain Golden Threatened Dicot Yes
(Hudsonia montana)

Joint-vetch, Sensitive Threatened Dicot No
(Aeschynomene virginica)

Loosestrife, Rough-leaved Endangered Dicot No
(Lysimachia asperulaefolia)

Meadowrue, Cooley's Endangered Dicot No
(Thalictrum cooleyi)

Pitcher-plant, Mountain Sweet Endangered Dicot No
(Sarracenia rubra ssp. jonesii)

Pondberry Endangered Dicot No
(Lindera melissifolia)

Spiraea, Virginia Threatened Dicot No
(Spiraea virginiana)
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Sumac, Michaux's Endangered Dicot No
(Rhus michauxii)

Sunflower, Schweinitz's Endangered Dicot No
(Helianthus schweinitzii)

Bat, Gray Endangered Mammal No
(Myotis grisescens)

Bat, Indiana Endangered Mammal Yes
(Myotis sodalis)

Bat, Virginia Big-eared Endangered Mammal Yes

(Corynorhinus (=Plecotus) townsendii virginianus)

Manatee, West Indian Endangered Mammal Yes
(Trichechus manatus)

Squirrel, Carolina Northern Flying Endangered Mammal No
(Glaucomys sabrinus coloratus)

Whale, northern right Endangered Mammal Yes
(Eubalaena glacialis (incl. australis))

Arrowhead, Bunched Endangered Monocot No
(Sagittaria fasciculata)

Irisette, White Endangered Monocot No
(Sisyrinchium dichotomum)

Pink, Swamp Threatened Monocot No
(Helonias bullata)

Pogonia, Small Whorled Threatened Monocot No
(Isotria medeoloides)

Sedge, Golden Endangered Monocot No
(Carex lutea)
North Dakota ( 1) species affected Taxa  Critical Habitat
Orchid, Western Prairie Fringed Threatened Monocot No
(Platanthera praeclara)
Ohio ( 8) species affected Taxa  Critical Habitat
Clover, Running Buffalo Endangered Dicot No

(Trifolium stoloniferum)

Daisy, Lakeside Threatened Dicot No
(Hymenoxys herbacea)

Monkshood, Northern Wild Threatened Dicot No
(Aconitum noveboracense)

3/212006 11:51:01 AM  Ver. 29.11 Page 42 of 54

199



Spiraea, Virginia Threatened
(Spiraea virginiana)

Bat, Gray Endangered
(Myotis grisescens)

Bat, Indiana Endangered
(Myotis sodalis)

Orchid, Eastern Prairie Fringed Threatened
(Platanthera leucophaea)

Pogonia, Small Whorled Threatened
(Isotria medeoloides)

Oklahoma ( 5) species affected

Bat, Gray Endangered
(Myotis grisescens)

Bat, Indiana Endangered
(Myotis sodalis)

Bat, Ozark Big-eared Endangered
(Corynorhinus (=Plecotus) townsendii ingens)

Orchid, Eastern Prairie Fringed Threatened
(Platanthera leucophaea)

Orchid, Western Prairie Fringed Threatened

(Platanthera praeclara)
Oregon
Fairy Shrimp, Vernal Pool
(Branchinecta lynchi)
Catchfly, Spalding's
(Silene spaldingii)
Checker-mallow, Nelson's
(Sidalcea nelsoniana)

Daisy, Willamette
(Erigeron decumbens var. decumbens)

Four-o'clock, Macfarlane's
(Mirabilis macfarlanei)

Lomatium, Bradshaw's
(Lomatium bradshawii)

Lomatium, Cook's
(Lomatium cookii)
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Lupine, Kincaid's Threatened
(Lupinus sulphureus (=oreganus) ssp. kincaidii (=var. kincaidii))

Meadowfoam, Large-flowered Woolly Endangered
(Limnanthes floccosa grandiflora)
Milk-vetch, Applegate's Endangered
(Astragalus applegatei)
Popcornfiower, Rough Endangered
(Plagiobothrys hirtus)
Thelypody, Howell's Spectacular Threatened
(Thelypodium howellii spectabilis)
Deer, Columbian White-tailed Endangered
(Odocoileus virginianus leucurus)
Fritilary, Gentner's Endangered
(Fritillaria gentneri)
Pennsylvania ( 4) species affected
_Bat, Indiana Endangered
(Myotis sodalis)
Squirrel, Delmarva Peninsula Fox Endangered
(Sciurus niger cinereus)
Bulrush, Northeastern (=Barbed Bristle) Endangered
(Scirpus ancistrochaetus)
Pogonia, Small Whorled Threatened
(Isotria medeoloides)
Rhode Island ( 3) species affected
Gerardia, Sandplain Endangered
(Agalinis acuta)
Bat, Indiana Endangered
{Myotis sodalis)
Pogonia, Small Whorled Threatened
(Isotria medeoloides)
South Carolina ( 25) species affected
Amaranth, Seabeach Threatened

(Amaranthus pumilus)

Amphianthus, Little Threatened
(Amphianthus pusillus)
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Chaffseed, American
(Schwalbea americana)

Coneflower, Smooth

(Echinacea laevigata)
Dropwort, Canby's

(Oxypolis canbyi)
Gooseberry, Miccosukee

(Ribes echinellum)
Harperella

(Ptilimnium nodosum)
Heartleaf, Dwarf-flowered

(Hexastylis naniflora)
Loosestrife, Rough-leaved

(Lysimachia asperulaefolia)
Pitcher-plant, Mountain Sweet

(Sarracenia rubra ssp. jonesii)
Pondberry

(Lindera melissifolia)
Sunflower, Schweinitz's

(Helianthus schweinitzii)
Bat, Indiana

(Myotis sodalis}
Manatee, West Indian

(Trichechus manatus)
Whale, Finback

(Balaenoptera physalus)
Whale, Humpback

(Megaptera novaeangliae)

Whale, northern right

(Eubalaena glacialis (incl. australis))

Whale, Sei
(Balaenoptera borealis)

Whale, Sperm

(Physeter catodon (=macrocephalus))

Arrowhead, Bunched
(Sagittaria fasciculata)

Irisette, White
(Sisyrinchium dichotomum)
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Pink, Swamp
(Helonias bullata)

Pogonia, Small Whorled
(Isotria medeoloides)

Trillium, Persistent
(Trillium persistens)

Trillium, Relict
(Trillium reliquum)

South Dakota
Ferret, Black-footed
(Mustela nigripes)
Orchid, Western Prairie Fringed
(Platanthera praeclara)
Tennessee
Crayfish, Nashville
(Orconectes shoupi)
Aster, Ruth's Golden
(Pityopsis ruthii)
Avens, Spreading
(Geum radiatum)

Bladderpod, Spring Creek
(Lesquerella perforata)

Bluet, Roan Mountain

( 2) species affected

( 23) species affected

(Hedyotis purpurea var. montana)

Chaffseed, American
(Schwalbea americana)

Clover, Leafy Prairie
(Dalea foliosa)

Conetlower, Tennessee Purple

(Echinacea tennesseensis)

Goldenrod, Blue Ridge
(Solidago spithamaea)

Ground-plum, Guthrie's
(Astragalus bibullatus)

Pitcher-plant, Green
(Sarracenia oreophila)
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Potato-bean, Price's Threatened Dicot No
(Apios priceana)

Rock-cress, Large (=Braun's) Endangered Dicot Yes
(Arabis perstellata E. L. Braun var. ampla Rollins)

Rock-cress, Small Endangered Dicot No
(Arabis perstellata E. L. Braun var. perstellata Fernald)

Rosemary, Cumberiand Threatened Dicot No
(Conradina verticillata)

Sandwort, Cumberland Endangered Dicot No
(Arenaria cumberlandensis)

Skullcap, Large-flowered Threatened Dicot No
(Scutellaria montana)

Spiraea, Virginia Threatened Dicot No
(Spiraea virginiana)

Bat, Gray Endangered Mammal No
(Myotis grisescens)

Bat, Indiana Endangered Mammal Yes
(Myotis sodalis)

Squirrel, Carolina Northern Flying Endangered Mammal No
(Glaucomys sabrinus coloratus)

Grass, Tennessee Yellow-eyed Endangered Monocot No
(Xyris tennesseensis)

Pogonia, Small Whorled Threatened Monocot No
(Isotria medeoloides)

Texas ( 35) species affected Taxa  Critical Habitat

Amphipod, Peck's Cave Endangered Crustacean No
(Stygobromus (=Stygonectes) pecki)

Ambrosia, South Texas Endangered Dicot No
(Ambrosia cheiranthifolia)

Ayenia, Texas Endangered Dicot No
(Ayenia limitaris)

Biadderpod, White Endangered Dicot No
(Lesquerella pallida)

Cactus, Black Lace Endangered Dicot No

(Echinocereus reichenbachii var. albertii)

Cactus, Bunched Cory Threatened Dicot No
(Coryphantha ramillosa)
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Cactus, Chisos Mountain Hedgehog

(Echinocereus chisoensis var. chisoensis)

Cactus, Lloyd's Mariposa
(Echinomastus mariposensis)

Cactus, Nellie Cory
(Coryphantha minima)
Cactus, Sneed Pincushion
(Coryphantha sneedii var. sneedii}
Cactus, Star
(Astrophytum asterias)
Cactus, Tobusch Fishhook
(Ancistrocactus tobuschii)
Cat's-eye, Terlingua Creek
(Cryptantha crassipes)
Dawn-flower, Texas Prairie (=Texas Bitterweed)
(Hymenoxys texana)
Dogweed, Ashy
{Thymophylla tephroleuca)
Frankenia, Johnston's
(Frankenia johnstonii)
Fruit, Earth (=geocarpon)
(Geocarpon minimum)
Manioc, Walker's
(Manihot walkerae)
Qak, Hinckley
{Quercus hinckleyi)
Phlox, Texas Trailing
(Phiox nivalis ssp. texensis)
Pitaya, Davis' Green
(Echinocereus viridiflorus var. davisii)
Poppy-mallow, Texas
(Callirhoe scabriuscula)
Rush-pea, Slender
(Hoffmannseggia tenella)
Sand-verbena, Large-fruited
(Abronia macrocarpa)
Snowbells, Texas
(Styrax texanus)
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Sunflower, Pecos Threatened
(Helianthus paradoxus)

Wild-buckwheat, Gypsum Threatened
(Eriogonum gypsophilum)

Bat, Mexican Long-nosed Endangered
(Leptonycteris nivalis)

Bear, Louisiana Black Threatened
(Ursus americanus luteolus)

Jaguarundi, Gulf Coast Endangered
(Herpailurus (=Felis) yagouaroundi cacomitli)

Jaguarundi, Sinaloan Endangered
(Herpailurus (=Felis) yagouaroundi tolteca)

Ocelot Endangered
(Leopardus (=Felis) pardalis)

Ladies'-tresses, Navasota Endangered
(Spiranthes parksii)

Pondweed, Little Aguja Creek Endangered
(Potamogeton clystocarpus)

Wild-rice, Texas Endangered
(Zizania texana)

Utah ( 23) species affected

Bear-poppy, Dwarf Endangered
(Arctomecon humilis)

Cactus, San Rafael Endangered
(Pediocactus despainii)

Cactus, Siler Pincushion Threatened
(Pediocactus (=Echinocactus,=Utahia) sileri)

Cactus, Uinta Basin Hookless Threatened
(Sclerocactus glaucus)

Cactus, Winkler Threatened
(Pediocactus winkleri)

Cactus, Wright Fishhook Endangered
(Sclerocactus wrightiae)

Cycladenia, Jones Threatened
(Cycladenia jonesii (=humilis))

Daisy, Maguire Threatened

(Erigeron maguirei)
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Milk-vetch, Deseret
(Astragalus desereticus)

Milk-vetch, Heliotrope

(Astragalus montii)
Milk-vetch, Holmgren

(Astragalus holmgreniorum)
Milk-vetch, Shivwits

(Astragalus ampullarioides)
Phacelia, Clay

(Phacelia argillacea)
Primrose, Maguire

(Primula maguirei)
Reed-mustard, Barneby

(Schoenocrambe barnebyi)
Reed-mustard, Clay

(Schoenocrambe argillacea)
Reed-mustard, Shrubby

(Schoenocrambe suffrutescens)
Ridge-cress (=Pepper-cress), Barneby

(Lepidium barnebyanum)
Townsendia, Last Chance

(Townsendia aprica)
Ferret, Black-footed

(Mustela nigripes)
Prairie Dog, Utah

(Cynomys parvidens)
Ladies'-tresses, Ute

(Spiranthes diluvialis)
Sedge, Navajo

(Carex specuicola)

Threatened

Threatened

Endangered

Endangered

Endangered

Threatened

Endangered

Threatened

Endangered

Endangered

Threatened

Endangered

Threatened

Threatened

Threatened

Vermont ( 3) species affected

Milk-vetch, Jesup's
(Astragalus robbinsii var. jesupi)

Bat, Indiana
(Myotis sodalis)

Bulrush, Northeastern (=Barbed Bristle)
(Scirpus ancistrochaetus)
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Virginia ( 24) species affected

Isopod, Lee County Cave
(Lirceus usdagalun)

Isopod, Madison Cave
(Antrolana lira)

Amaranth, Seabeach
(Amaranthus pumilus)

Birch, Virginia Round-leaf
(Betula uber)

Bittercress, Small-anthered
(Cardamine micranthera)

Chaffseed, American
(Schwalbea americana)

Coneflower, Smooth
(Echinacea laevigata)

Harperella
(Ptilimnium nodosum)

Joint-vetch, Sensitive
(Aeschynomene virginica)

Rock-cress, Shale Barren
(Arabis serotina)

Sneezeweed, Virginia

(Helenium virginicum)
Spiraea, Virginia

(Spiraea virginiana)
Sumac, Michaux's

(Rhus michauxii}

Sunflower, Schweinitz's
(Helianthus schweinitzii)

Bat, Gray

(Myotis grisescens)
Bat, Indiana

(Myotis sodalis)
Bat, Virginia Big-eared

(Corynorhinus (=Plecotus) townsendii virginianus)

Squirrel, Delmarva Peninsula Fox
(Sciurus niger cinereus)
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Endangered

Endangered
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Taxa

Crustacean
Crustacean
Dicot
Dicot
Dicot
Dicot
Dicot
Dicot
Dicot
Dicot
Dicot
Dicot
Dicot
Dicot
Mammal
Mammal
Mammal

Mammal

Critical Habitat

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

Yes

No
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Squirrel, Virginia Northern Flying
(Glaucomys sabrinus fuscus)

Whale, northern right
(Eubalaena glacialis (incl. australis))

Bulrush, Northeastern (=Barbed Bristle)
(Scirpus ancistrochaetus)

Orchid, Eastern Prairie Fringed
(Platanthera leucophaea)

Pink, Swamp
(Helonias bullata)

Pogonia, Smail Whorled
(Isotria medeoloides)
Washington
Catchfly, Spalding's
(Silene spaldingii)
Checker-maliow, Nelson's
(Sidalcea nelsoniana)

Checker-maliow, Wenatchee Mountains
{Sidalcea oregana var. calva)

Howellia, Water
(Howellia aquatilis)

Lupine, Kincaid's

Endangered

Endangered

Endangered

Threatened

Threatened

Threatened

( 12) species affected

Threatened

Threatened

Endangered

Threatened

Threatened

(Lupinus sulphureus (=oreganus) ssp. kincaidii (=var. kincaidii))

Paintbrush, Golden
(Castilleja levisecta)

Stickseed, Showy

(Hackelia venusta)
Bear, Grizzly

(Ursus arctos horribilis)
Caribou, Woodland

(Rangifer tarandus caribou)
Deer, Columbian White-tailed

(Odocoileus virginianus leucurus)
Rabbit, Pygmy

(Brachylagus idahoensis)
Wolf, Gray

(Canis lupus)
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Mammal No
Mammal Yes
Monocot No
Monocot No
Monocot No
Monocot No
Taxa  Critical Habitat
Dicot No
Dicot No
Dicot Yes
Dicot No
Dicot Yes
Dicot No
Dicot No
Mammal No
Mammal No
Mammal No
Mammal No
Mammal Yes
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West Virginia ( 9) species affected Taxa  Critical Habitat

Clover, Running Buffalo Endangered Dicot No
(Trifolium stoloniferum)

Harperella Endangered Dicot No
(Ptilimnium nodosum)

Rock-cress, Shale Barren Endangered Dicot No
(Arabis serotina)}

Spiraea, Virginia Threatened Dicot No
(Spiraea virginiana)

Bat, Gray Endangered Mammal No
(Myotis grisescens)

Bat, Indiana Endangered Mammal Yes
(Myotis sodalis)

Bat, Virginia Big-eared Endangered Mammal Yes
(Corynorhinus (=Plecotus) fownsendii virginianus)

Squirrel, Virginia Northern Flying Endangered Mammal No
(Glaucomys sabrinus fuscus)

Bulrush, Northeastern (=Barbed Bristle) Endangered Monocot No
(Scirpus ancistrochaetus)

Wisconsin ( 8) species affected Taxa  Critical Habitat
Clover, Prairie Bush Threatened Dicot No

(Lespedeza leptostachya)

Locoweed, Fassett's Threatened Dicot No
(Oxytropis campestris var. chartacea)

Monkshood, Northerm Wild Threatened Dicot No
(Aconitum noveboracense)

Thistle, Pitcher's Threatened Dicot No
(Cirsium pitcheri)

Lynx, Canada Threatened Mammal No
(Lynx canadensis)

Wolf, Gray Endangered Mammal Yes

(Canis lupus)

Iris, Dwart Lake Threatened Monocot No
(Iris lacustris)

Orchid, Eastern Prairie Fringed Threatened Monocot No
(Platanthera leucophaea)
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Wyoming ( 6) species affected

Butterfly Plant, Colorado
(Gaura neomexicana var. coloradensis)

Yellowhead, Desert
(Yermo xanthocephalus)

Bear, Grizzly
(Ursus arctos horribilis)

Ferret, Black-footed
(Mustela nigripes)

Mouse, Preble'S Meadow Jumping
(Zapus hudsonius preblei)
Wolf, Gray
(Canis lupus)

No species were excluded.
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APPENDIX I. Data Requirements.

Table I-1. Status of environmental fate data adequacy for prothioconazole.

Guideline Description MRID Title Substrate Study
Classification
161-1 835212 Hydrolysis 46246505 Hydrolysis of [Phenyl-UL-'*C] JAU6476 | Prothioconazole; Acceptable
in Sterile Aqueous Buffer Solutions. phenyl label
161-1 835212 Hydrolysis 46246506 SXX0665: Hydrolysis in Buffers. Prothioconazole- Supplemental
desthio; phenyl
label
161-2 835224 | Photolysis in 46246507 Photolysis of JAU6476 in Sterile Prothioconazole; Supplemental
Water Aqueous Buffer. phenyl and
triazole labels
161-3 835.241 Photolysis on 46246510 Photolysis of JAU6476 on Soil Surface. Prothioconazole; Acceptable
Soil phenyl label
161-4 835.237 Photolysis in - - Not required
Air
162-1 83542 Aerobic Soil 46246511 Proazolthion (proposed) [JAU6476]: prothioconazole Acceptable
Metabolism Degradation and Metabolism of
JAU6476 in Aerobic Soils.
162-1 835.42 Aerobic Soil 46246512 Aerobic Degradation of JAU6476 in Two prothioconazole Acceptable
Metabolism Soils
162-1 835.42 Aerobic Soil 46246513 Degradation of JAU6476-desthio prothioconazole- Supplemental
Metabolism (SXX0665) in Four Soils under Aerobic desthio
Conditions.
162-1 83542 Aerobic Soil 46246514 Degradation of JAU6476-S-methyl prothioconazole- Supplemental
Metabolism (WAK7861) in Four Soils Under Aerobic S-methyl
Conditions.
162-2 835.42 Anaerobic - -~ Not required
Soil
Metabolism
162-3 83544 Anaerobic 46246516 Anaerobic Aquatic Metabolism of prothioconazole Acceptable
Aquatic JAU6476.
Metabolism
162-4 835.43 Aerobic 46246515 Aerobic Degradation and Metabolism of prothioconazole Supplemental
Aquatic the Active Ingredient JAU6476 in the
Metabolism Water/Sediment System
835.1230 - ]
163-1 Mobility 46246450 Adsorption/Desorption of [phenyl-UL- prothioconazole- Acceptable
835.1240 14C] $XX0665 on Four Different Soils desthio
835.1230 . ]
163-1 Mobility 46246501 Adsorption/Desorption of S-methyl- prothioconazole- Acceptable
835.1240 JAU6476 on Four Different Soils. S-methyl
835.1230 . .
163-1 Mobility 46246504 Aged Soil Column Leaching of prothioconazole Acceptable
835.1240 JAU6476.
835.1230 . ] ]
163-1 Mobility 46246539 Leaching behaviour of JAU6476 prothioconazole Supplemental
835.1240 formulated as 250 EC in soil (parent (formulated
leaching). product)
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Guideline Description MRID Title Substrate Study
Classification
163-2 835.141 | Laboratory Not required
Volatility
164-1 835.61 Terrestrial 46246517 Terrestrial Field Dissipation of JAU6476 prothioconazole Supplemental
Field in California Soil, 1999. (formulated Supol !
Dissipation 46246518 | Terrestrial Field Dissipation of JAU6476 product) upplementa
in Georgia Sf)il, 1999: ) Supplemental
46246519 Terrestrial Field Dissipation of JAU6476
in New York Soil, 1999.
164-2 835.62 Aquatic Field 46246522 Aquatic Field Dissipation of JAU6476 in . ) Supplemental
Dissipation a California Rice Field, 2000. prot‘hjoconazo ¢
Aquatic Field Dissipation of JAU6476 in (formulated
46246523 | an Arkansas Rice Field, 2000. . product) Supplemental
Aquatic Field Dissipation of JAU6476 in
a cropped Arkansas Rice Field, 2000.
46246524 Supplemental
165-4 850.173 | Accumulation 46246034 (Carbon 14)-JAU6476-Bioconcentration prothioconazole Supplemental
in Laboratory and Biotransformation in Bluegill
Fish (Lepomis macrochirus) Under Flow-
Through Conditions.
165-4 850.173 | Accumulation 46246035 (Carbon 14)-JAU6476-Desthio - prothioconazole- Acceptable
in Laboratory Bioconcentration and Biotransformation desthio
Fish in Bluegill (Lepomis macrochirus) Under
Flow-Through Conditions.
Table I-2. Status of ecological effects data adequacy for prothioconazole.
Guideline Description MRID Title Substrate Study
Classification
71-1 Avian acute 462460-36 Acute oral toxicity study with the TGAL Acceptable
850.2100 oral Bobwhite
462460-37 SXX0665. Acceptable
OECD . .
712 205 Avian acute 462460-38 A dietary LC50 study with the TGAL Acceptable
dietary Northern Bobwhite
462460-39 Desthio..
OECD . . .
71-2 205 Avian acute 462460-40 A dietary LC50 study with the TGAL Acceptable
) dietary Mallard
71-4a h Avian repro 462460-42 Avian reproduction study in Northern | TGAL Acceptable
Bobwhite
462460-43 Desthio. No. Acceptable
71-4b - Avian repro 462460-44 Avian reproduction study in Mallard TGAL No. Acceptable
462460-45 Desthio. No. Supplemental
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Guideline Description MRID Title Substrate Study
Classification
72-1 Freshwater 462460-18 An. acute toxicity study with the TGAI No. Acceptable
fish acute Rainbow trout
462460-19 480SC Acceptable
462460-20 $XX0665. No. Acceptable
462460-21 S-methyl. Acceptable
72-1 Freshwater 462460-22 Acute toxicity to Bluegill sunfish TGAL Acceptable
fish acute
462460-23 480SC Acceptable
Non- Non- Freshwater 462460-25 Acute toxicity to common carp TGAL No. Supplemental
guideline guideline fish acute
72-1a Freshwater 462460-26 Acute toxicity to Fathead minnow Desthio. Acceptable
fish acute
72-1a Freshwater 462460-24 Acute toxicity to Golden orfe SXX0665. Invalid
fish acute
OECD .. .
72-2 202 Freshwater 462460-09 An acute toxicity study with the TGAL No. Acceptable
invertebrate daphnid
acute 462460-10 480SC. Acceptable
Suppl {
462460-11 SXX0665. upplementa
Acceptable
462460-12 S-methyl.
Non- Non- 462460-13 Acute toxicity study with crayfish Desthio. No Invalid
guideline guideline
72-3a Estuarine/ 462460-27 Acute toxicity study with the TGAI Acceptable
marine fish Sheepshead minnow :
acute
72-3b Opyster shell 462460-14 Acute toxicity to Eastern Oyster TGAI Acceptable
deposition
Estuarine/ . i
72-3¢ marine 462460-16 Acute toxicity to Mysids TGAL No. Acceptable
invertebrate
acute 462460-17 Desthio. No. Acceptable
72-4a Fish early life 462460-31 Toxicity to the early life stages of the | TGAI Invalid
stage Rainbow trout .
462460-32 Desthio lnvalid
72-4b Freshwater 462460-28 21-d chronic toxicity with the TGAI Acceptable
invertebrate Daphnid
life cycle 462460-29 Desthio Acceptable
T2-4¢ Estuarine/ 462460-30 Life cycle toxicity test with the Mysid | Desthio. No. Acceptable
marine
invertebrate
life cycle
. i 1
72-5 Estuarine/ 462460-33 Life-cycle toxicity test with the Desthio Supplementa
marine fish Fathead minnow
life cycle
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Guideline Description MRID Title Substrate Study
Classification
122-1 Non-target 462460-49 Tier I seedling emergence/vegetative 480SC Acceptable
plants seedling vigor
emergence/veg
etative vigor
123-2a Non-target 462460-50 Tier 11 seedling emergence 480SC Acceptable
plants, Tier i
seedling
emergence
123-2 Non-target 462461-01 Toxicity to duckweed TGAI Acceptable
plants; aquatic
vascular plant 462461-02 4808C. Acceptable
toxicity test Acceptabl
462461-04 Desthio coepravie
123-2 Non-target 462461-09 Acute toxicity to the freshwater TGAI Acceptable
plants; diatom
freshwater non-
vascular plant
toxicity test
123-2 Non-target 462461-10 Growth inhibition test with the marine | TGAI Acceptable
plants; marine diatom
non-vascular
plant toxicity
test
123-2 Non-target 462461-05 Growth inhibition test with freshwater | TGAI Acceptable
plants; blue-green alga
freshwater non- | 462461-07 S-methyl. Supplemental
vascular plant A tabl
toxicity test 462461-08 SXX0665. No. ceeptanie
123-3 Non-target 462461-03 Toxicity to the freshwater green alga TGAI Acceptable
plants;
freshwater non- | 462461-06 480SC Acceptable
vascular plant
toxicity test
141-1 Non-target 462460-46 Acute oral and contact toxicity tests 480SC Acceptable
insect contact with the honeybee
toxicity test 462460-48 TGAl Acceptable
N/A Sediment- 462461-23 acute toxicity to the earthworm
dwelling 462461-24
invertebrate
toxicity test
N/A 462461-31 Development and emergence of TGAI Supplemental
Chironomus larvae
462461-32 SXX0665 Supplemental
462461-22 Eisenia fetida JAU 6476
N/A Earthworm S Techn.98.6 Not reviewed
acute
462461-26 Eisenia fetida JAU 6476 S-
N/A Earthworm f methyl Not reviewed
acute
462461-24 Eisenia feti
N/A Earthworm isenia fetida JAU 6476 480 SC Not reviewed
acute

215




Guideline Description MRID Title Substrate Study
Classification
No MRID Eisenia fetida JAU 6476 - .
N/A Earthworm assigned desthio Not reviewed
acute
. . 462461-21 Folsomia candida JAU 6476-S- .
N/A Springtail methyl Not reviewed
acute/repro
. X 462461-19 Folsomia candida JAU 6476-desthio .
N/A Springtail Not reviewed
acute/reprod
462461-28 Eisenia fetida JAU 6476~
N/A Earthworm s desthio Not reviewed
reproductive
462461-29 FEisenia fetida JAU 6476-S-
N/A Earthworm f methyl Not reviewed
reproductive
, . 462461-18 Folsomia candida JAU 6476 Techn. .
N/A Springtail Not reviewed
reproductive
L. 462461-20 Folsomia candida JAU 6476-desthio .
N/A Springtial Not reviewed
reproductive
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