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- Subject! Enwronmenta.l Fate, Eﬁ‘ects and Ecologlcal Risk Assessment for a Secnon 3

i Reglstrzmon of Qumc]orac on Wheat and Sorghum

5

EFED has conducted an assessment of'the enwronmental fate and eﬁ‘ects of the herblcxde

" guinclorac and:the potential ecological risks associated with its _proposed tise onwheatand . -

sorghum (see attached risk assessment document and asSocnated DERs).

L ~R5sk Conglhsion .

EFED s assessment conc]udes the follo'mng w1th respect to ecologtcal risks:

. ‘I‘he proposed uses of qu mclorac on. wheat and sorghum may result in oﬁ‘ site |

environmental. levels of the herblcxde that trigger EFED CONGEITS for dlrect toxle risks to
non—target crops as well as wdd plants, - . - S
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detax!ed explanat:on of these routes of exposure)

. Groundwmer Stua_'y , ’ ‘_ o . : s

- prospecttve ground water study be conducted. -

, Non—targer Plam Toxchy product Study

L _‘-The proposed uses of qumc]orac on wheat and sorghum are not ltkely to result in - -
enwronmental levels of the herbicide that trigger EFED concerns for-direct toxic: nsks to
- -mammal:an and avian wrldhfe beneficial insects, aquatrc ammals and aquattc plants

‘EFED ] eoncems ‘for non-target plants are based on, both the st andard exposuremethods
-emp!oyed in‘the Dwxsxon ‘as well a5 supplemental information cencerning off-site dn& of the .
" herbicide. Furthermore plant families known to be sensitive.to qumclorac are well represented in- -

whieat and sorghur‘-n -growing counties. by both economically important crop species as well as wxld :

plant spécies (mcltrdmg ahumber of cndangered plants)... Quinclorac exposures. for offsite plants
rhay result from a‘combxnatton of run-off, primary spray drift, secondary transport.(i.e., soil -

. particle transport by wind), and rmganon with contaminated surface or groundwater (the reader is

encouraged to consult the executive summary-and body of the attached document fora more,

" _____d_t:onal Dat_Needs '

a Gmdelme Leachmg Adstorptxon/Desorpnon Stud:es of Metabohtes

_EFED has ident :ﬁed two qmnclorac metabolltes present both in the, aerobtc soxl metaboltsm

studies and terrestrial field dissipation studies (BH514-2-OH and BHS514-Me ester). Data are " - -
fieeded to confirmy the mobility of’ thesé metabolites in soil, Thersfore EFED requests that
guxdelme (163-1) leaching adsorptxon/desorptxon studies be performed on these two metabohtes

S

The environmental persxstence of qutnclorac its potenttal to.enter groundwater as modeled by’

“SCI-GROW and indicated.in terrestrial field studies, and the potential for groundwater impacts to
' non-target crops via cont atinated groundwater all suggest the rieed for additional data to  asgess

the potential for grou! ndwater contamination: EFED therefore requests that a- small-scale

: an-gma’elme Dr(fl/T ran.sport S tuafv

Ttbe results of the nsk assessment and al]egattons of non-target crop damage from qutnclorac use -

" onrice in three states (Arkansas, Louisiarra,’and Texas) suggest the need for a ‘non-guideline .

sbudy to mvest;gatte the potential for off-site transport of quinclorac.to cause non-target-crop and

_wild plant damag both near to and at distange from the-treated fields. ‘Because of quinclorac’s

pérsistence’in soils, these' mvestrgattons should a.ddress m. addxtlon to/ pnmary drift, - secondary

trSansport of the compbund :
l ' ~
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-Avallable data concermng the mechamsm of acnon for qumclorac suggcsts that. accumulatlon of
"endogenousfy produced cyanide may. ‘contribute to hcrblcldal acimty ‘The present risk. .
assessment cannot assess the implications. of accumulatidn of ¢yanide in off-site plants to
herbivorous wildlife because there are not availablé data to allow a characterization of cyanide

- residues. EFED recommends that the registrant investigate the ma gmtud;: of cyamdc
accumulatxon in plant spccws serisitive to qumclorac
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T erresmal and Aquaizc PIant Toxzc:ty Gmdelme Smdy for anclorac ertures with 2, 4—D
The ParamountTM BW formulatlon ‘contains 60% 2 4.D. This herblcldc 11ke qumclorac is an ",

- - auxin mimic by meéchanism of action. EFED has no toxicity data regardmg this miixture of

"~ quinclorac and 2,4-D. This represents a considerable uncertainty in the risk assessment for the

. “product mixture. The present lack:of tox1c1ty data precludes an assessment of the potential for

" additive or synergistic-effects when-organisms are ‘exposed to quinclorac and 2,4-D combined.
EFED recommends aguatic and terrestnal plant toxicity testing for the’ Paramount ™BwW
forrulation. :
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. EXECUTIVE SUMMARY

-, This risk assessment eva]uates the potennal nsks to terrestnal wrldhfe ﬂsh aquatlc 1nvertebrates g
_beneficial i msects and non-targct plants (mdudlng non-target crops) associated vmh the use of
" quinclorac’ as a post-harvest pre-plant and emergent herblclde on whcat and sorghum

- Qumclorac labo ratory fate data suggcst that the compound is stable to hydrolysrs so11 photolysns,

and. mrcroblally médiated metabolism.- Information regarding the Jengthy 1ntervals requ1red

between qumclorac use and’ the: plantmg of sensatlvc crops: furthcr suggests environmental -

stabrhty The' compound is of relatively high aqueous solubility and has a low affinity for so11
organic carbor; factors suggesting that quinclorac is mobﬂc in the environment. Movemerit of

‘qumclorac residues by surfacc runoff may be a si gmﬂcant mode of dissipation under terrestrial use. - ’

condmons especx ally if excess preci ipitation- occurs 1mmed1ately followmg a qumclorac applncanon

o Thrs risk assessment mdlcates that under the use 5cenanos 1nvcst1gated qQu 1nclorac posés no -
“acute or chronic risks above Environmental Fate and. Effects Division (EFED) levels of concern.

for.birds, freshwater fish, freshvater invertebrates, and aquatic plarits (both unicellular'and. -
vascular) No acute risk quotlents to manimals exceed EFED levels.of concern. The chroic risk.
quotient For small mammals consuming short grass vcgctanon, under the maximum use scenano’
for Parumountm slrghtly exceeds the EFED level of concern.- However, upon considération of
the conservative assumpuons associated with the ‘srhall mammal risk assessiient performéd- for
this document, EFED concludes that this sllght excurswn beyond thc lcvel of concem is not

o Mgmﬁcant

- EFED has conoems for qumclorac rlsks to terrestrial (upland)and semx-aquanc vascular plams
" EFED concerns encompass effects on eridarigered plants, non-endangered wild plants, and fion-

target. crops,” The registrant has identified a number of sefisitive plant families. ‘These plant -
families.are well represented by non~targct crops that are co-located at. the county level with -
wheat and sofghum cultivation areas; In addition-to laboratory toxicity data showing eﬁ‘ccts in-

" noretarget crops; data ar¢ available that show that qumclorac drift as far as 1,980 feet from the!
" . edge of fields aérially treated with quinclorac at rate equwalcnt to those proposed for wheat and

sorghum, produces characteristic foliar damage in non-target crop plants In-addition, a sunulated
drift study on cotton showed that drift resulting in non-target crop exposures as low as 2% of the

o proposed applrcatron rate for wheat and sorghum could produce Stanst:cally s1gmﬁcant reduchons
" .in the yield of cotton crops © . 4 : :

v

In addition to the concem for non-target crops, EFED has concerns for risks to endangcred and

) non-endangeted vascular plant species. Over 60 endangered plants are co-located in the same
- . counties as- wheéat and sorghum culfivation, - Of these endangered spécies, a number are also

identified as being members of plant families prcscnted by the registrant on qumclorac product

labels as being espec(ally sensitive tothe herbicide. Furthermore; the sensitive plant famifies listed
. by'the registrant’on product labels are highly represented. by the assemblages of non-endangered

wild plant communities in the states proposed for qumclorac use. Damago to thcse communmcs

EWO2enkichen Cieument proj forse\quintiorpd /17799 1
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- viould. redu ce local brodrversrty and have 1ndrrect eﬁ'ects on the erdlr fe that uses these
. communrtres as sources of food and shelter .

N

Qumclorac contamrnatron of surface and groimd water resources, though not presentrng a drrect
-toxic risk to aquatrc plants-or animals, does pose 1mportant risks to ngn-target crops should: those

water resources be nsed“for agriculture. Assumrng 2.2 acre inch overhead irrigation effort,
qurncIorae residuesin surface water and groundwater exceed plant. toxicity thresholds and suggest

. that irfigation with ‘rhese contamrnated waters poses nsks for non-target crop damage v

~,

o The proposed 1abeis for qurnclorac products prohibit oﬁ‘-srte drift ontu sensrtrve crop famrlres
" However EFED belreves that su ch statements aloné aré not effective mitigation. Drift is-an’

N

unavoidable conseqr.rence of sprdy applications: and prohrbrtron of drift-onto non-target areas is’
not-a realistic expectatron EFED believes that there are some mitigation options that would *

" reduce, but not necessarrly elrmrnate pnmary drift’ 1mpacts to non-target plants First, extendrng
- the label prohrbrtrons for aenal spraying in selected states to all labeled states. proposed for-use.

would reduce the diift-level as groundspray’ applreatrons can be expected to produce lower Levels

‘of oﬁ'-srte primary drift. Second, labels could specify the.use of spray nozzles with course droplet
' spectra, whrch wouId further reduce the level of" off-site-primary drift, Third, buffer zones couId
' berncorporated ohto the label. Available data suggest ‘that avoidance of fohar damage on non-

target plants, at. qurnlorac use rates equrvalent to those for wheat and sorghum would requrre -

e buﬁ'ers of at least 11980 feet.

The perSrstence of. qurnclorac in sorls suggests that consecutrve years of applrcatron may resuIt in. "
".,accumulation of qurnclorae on treated fields. EFED‘oelreves that Such accumalation may,

contrrbute to off-field exposures-to qumclorac as'aresult of secondary transport mechanisms

' (e.g.; soil parucle transport with' wrnd) EFED believes- that concerns regardrng secondary _
) transport of quin¢lorac off the site of applrcatron may be. pamcularly 1mportant in ‘areas of wheat -

and sorghum cultivation involving large contrnuous qumclorac-treated tracts of cultivated Iand
To mitigate for the possrb1e increased exposures from secondary transport off of treated ‘fields,.
EFED recommends that prohrbrtron ‘of treatments in consecutrve years be consrdered

EFED belrevesthat ~rmtrgat ion measures should also be consrdered to avord damage to non-target',
crops from irrigatioh with quinclorac-contaminated surface or ground ‘water.; These measures
c‘ould include fabel prohibition.of quinclorac use on wheat and sorghum in areas where surface or
groundwater is used for irrigation. ‘

K The results:of thé risk assessment and aJIegatrons of non-target crop damage from qurnclorac use
" onrice in three statés (Arkansas Louisiana, and Texas) indicates thé need for additional - - -
‘ mvesugatron into the potential for off-site transport of quiriclorac to catise nori-target. crop
. damage both near td and af drstance from the-treated fields.  Because of quinclorac’s persistence

rn s0ils, these rnvestrgatrons should address, in: addrtron toT pnmary drrﬁ secondary transport of

' tl?re compound

P '
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, Although qumclorac is commonly considered to achleve herbicidal actmty through the mlmrcry of -
" the plant hormone auxin, 1hcre exist data to suggest that another mechanism may be operat:onal
“for this compound There are data to'suggest that the toxic effects of quinclorac on plants may ! be -
" due, in part or in whole, to stimulition of selected plant metabolrc processes that-result in S
- -acconiulation of; endogenous]y produced:cyanide. The present risk assessment’ cannot asséss the
xmphcataons of accul'nulatxon of cyanide in off-site plants to herbivorous ‘wildlife because there are
" not available dafa to allow.a charactenzatron of cyanide residues. EFED rccommends that the ~
-registrant investi gate the magmtude of cyamde accumulanon in plant specres sensitive to

umclorac \

Y

 EFED has xdent:f‘ ed two qu mclorac metabol ites present bothin the aeroblc soil metabolism ,
studies. and terrestrial field dissipation studies (BHS14-2-OH and' BH514-Me ester). Data are.

~ needed to confirm the mobility of these metabolites in scil. Therefore EFED requests that
guxdel ine (163 -ul) leachmg adsorptlon/desorptron studres be performed on these two metabolltes

* " Finally, the cnwronmental persrstence of qumclorac, its- potentxa] to erter groundwater as ‘modeled
by-SCI- GROW and indicated in terrestrial field studies,-and the potenual for groundwater impacts’,
to non-target crops via contaminatéd groundwater all suggest the need for a small scale '

- proSpectwe groundwater contamrnanon study for the compound under the expected conditions of
: use in wheat and sorghum .

* USE PROFILE - _

‘Chemical Id entif‘ 'cation

The subject chemxcal of this’ nsk assessment is identified by the chemrcal name 3 7~dxchloro 8-
quinolinecarboxylic acid. - The trade name for thxs compound is qumclorac .Thé chemxcal
identification number is 128974 . oo
/Typeoste ' S Lo p . ' o
Qumclorac isa prc- and post‘emergent herbrcxde -
Slte of Use

Tbe proposed use site is fallow or preplant wheat and sorghum as well as postemergence
.sorghurn The ptoposed: geograplucal areas subject to treatment include Colorado, 1dahs, .
Kansas Montana, Nebraskd, New Mexxco North Dakota, Oklahoma, South Dakota, ’I‘exas,
_Utah Washxngton and Wyommg '

Targef Pests

‘ - - - ’ X .
‘ Qumc‘lorac—-ls applfed to‘contr'ol broadleaf weeds and annual grasses. Tables 1-and 2:present the/ -

R I
t

q
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targct weeds lxstcd on: the proposed Iabels for the Paramount“" and Pa,ra.n'lountTM BW.

. fon;nulations

<Tablc 1. T arget’ Wecd SpeClCS for Qumxlorac (Paramount“‘ Herbncxde Product) Use on

N

A
b

Wheat and Sorghum PRCIE

Weeds Controiled e TR ;W@E’ﬂg‘“s»upﬁ‘ré‘s'se :
‘ bamyardgmss AT . N Canadé]l)jstlsi
field and hedge bindweed | aandétion . S
: broadlwf.slgnalgrass kochla
oedstraw lambsquarters
large grz_;bgrass Pig\Ve;d. ,
green fo?ttail common :_A,hld'gia‘nt ragw;ed
yellow foxtail - Russfén thistle .
giant foxtail - _commpn »s{mﬁo'wcg-
momingglory spc'cie‘s‘“' ' vci_vcilcqf' .
vo]un!ccrﬂax -watcrhcrr-tp -

Table 2. Targct Weed Specxes for. Qumc]orac

1Paramount“‘ BW Herblcxde product) Use on Wheat and Sorghum- :

s cld bindweed ficld pcnnycrcss ‘
|crim sqn,.red. and white clovers. - plgwecd .
pon;moﬁ cocklcbur p]e_xintz'ain‘s

| dandelion’ common and giant ragwed .
curly dock -, B e sthcr&spursc Lo F

N .wild'gar_]ic' ' . . annual sow’dustIc -
iromieed < - oo o | spesdwiel:

|| koehia iwild sunflower-
commott lambsquartérs ) R'qksli‘an thistle .

| prickly lettuce. - | wild pustard
‘énnual'momingg_l'gg- | witd oniorr *_ L e

| EWOAmichen Ciewrent projecti\quiricloraciquinelorwpd 21799
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g Formulatton Type

A

i L Two 1ab eIed formulan ons bf qutnclorac are proposed for reg1stratxon on whcat and sorghum .
; IR - ) Paramounth a dry: ﬂowable product composed 75% qumclorac and 25% mcrt
- ingredients - : o

2. . Paramount™ BW 2 dry ﬂowablc product composcd of 15% qumclorac 60% 2 4-

dlchIorophenoxyacetxc acid 2, 4—D) and 25% inert mgrcdlcnts .

N
r . - 4 f [

Mcthod Rate, and Ttmmg of Apphcatlon

The recomménded- applrcatton methods for ParamountN and’ Patramount"'M BW are ground o
(broadcast) and aerial (Note the labe[s prohlblt the use of aerial applrcatxon in Idaho, Oregon and . .

Washmgton) Co

il

e Paramountw )

CrmanL O

. :
T T R

R The mammum annual apphcatxon rate for Paramount":M is'1 Ib/acre (0 75 1b a.i. /acre)
Paramount“‘ can be.applied: fallow-or preplant in whmt or sorghum at 0.17 to 0.33 Ib/acre
(O 125 to 0.245 1b at/acfe) for, control of annua] grasses-and broadléaf weeds. For bindweed
. control, Paramount .can be applied followmg harvest of crop and before first frost, with . -
" maximum efficacy associated with application to. acttvely growmg bmdwced at least 4 inches i in
. length The labe] recommends a three-year bindweed control | program with first year application - .
at 0.33 lb/acre (O 245 lb al. /acre) and subsequent year applrcatrons at (0. 125 to 0 24571b- al/acre) ,

Paramountm can be applled to postemergcnt sorghum at 0. 17 to 035 [b/acre (0 125 to 0. 375 lb
.-~ . ialfacre). Applications should be made from sorghum cmergence to 12 mches for control of
' . iannual grasses and broadleaf weeds.- Bindweed control apphcanons are at 0.33 Ib/acre (0. 245 b-
Al /acre) and bmdweed maintenance:is- recommcnded at 0.17 Ib/acre (0 !25 Ib a.i. /acrc) -

3

1
iy, X, .,
TR e R

R

[ N I

s iR

’l‘hc label does not prowde mformatlon relanvc to the mtervals betwccn the multlple apphcat:ons -
.that are possrble under comphance W1th a 1 lb/acre (0. 75 1b ai./acre) annual cap. :

. ‘Parambuntm’BW‘ oL S K T

The maximum annual applrcatlon rate for Peu'amot.tnt'M BW.i 1s 1.66 Ib/acre (0. 245 bai /acre) :
M Apphcahons are to actively growing weeds as broadcast (ground spray or aenaly or spot spray,
Appilcatlon rates 3nd timing for field bmdwecd (at least 4. inches in height) include 1,66 lb/acre '
- (0.245 1b'a 1./acre) after harvest of spririg or.winter wheat in year one: In year two; the ,
. ,applncauon rate may range from0.83 to 1. 66 lb /acre’(0.0125 to 0.245 Ib ai/acre).” Year three of.
¢ bmdwced control lirnits the appllcatnon to 0.83 b /acre (0:0125 1t at/acre} Aplecatlon for the

e L . e
e I G T T
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i less than 2 mches in helght

control of other broadleaf weeds is labeled as 0. 83 lb fdcre (0. 0125 Ib. ar/acre) when weeds are!

) -‘-The label docs not. provrde xnforrnatlon relatrve to the. lntervals between the multrple apphcatlons
' that are possnble under comphance wrth a1:66 Ib/acre (0 245 1b a.i./acre) annual cap.

. Specrf‘ c Non-Target Plant Labelmg

. The. labcls for both l‘lel’blCldC products contarmng qmnclorac present specxﬁc prohrbltrons
' regardmg dnﬂ onto non-target plants. The fo}low-lng do cuments these ]abel-specrﬁc prohzbmons

Paramou nt’m i
Paramount _

The label state's'the following‘“ \ e

“Do’ riot allow Paramount BW to-drift onto othier desirable pl ants, especrally sensitive *
_crops Belongmg to the followmg plant farmhes ' r _

1. Solanaceae (tomato potato, tobacco eggplant peppers (Capszcum) among others)
-2, UmbeIIgferae (celery, parsley, carrots, among others) t
' 3. Legumingsae (a[falfa, green bean; among others) .
© .4 Convolvulaceae (sweet potato, among others)
5. Che:zopodzcaceae (spinach, sugar beet, among others)

6 Malvacede (okra, among others) .
- 7. Cucirbitaceae (watermelon, cantaloupe squash, pumpkm, among others)

' 8..Composirae (lettuce, sunflowers, among others)
9. Lmaceae (flax) -

'Donot allow spray containing ParamountTM £ drift orito areas where tomatoes are to be”

planted have been planted or onto emerged tomatoes as severe mjury will oceur.”
'y
Paramount“" BW

v

The label: states thcfollowmg C , o L

“Do not allow Paramount BW to drift onto other desxrable plants especnally sensnttve
’ crops belongmg to the foIIow1ng plant families: : ,

1. Solanaceae (tomato, potato tobacco eggplant, peppers (Capszcum) among others) -

-« 2..Umbelliferae (celéry, parsley, carrots, among others)
« 3. Legiminosde (alfalfa; green bean, amiong others)
4 Convalvulaceae (sweet potato, among others).
5. Chenopodicaceae (spinach, sugar beet, among others) - -

EWCeriichion Cicurren projecta)quinclorsciquinclorwpd 11799
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"6 Malvaceae (okra among others)
« 7. Cricurbitaceae (watermelon cantaloupe squash, pumpkm among others)

: 8 Compasrrae (lettuce sunﬂowers arnong others)

: Do not a[low spray contammg ParamountTM BW to drift onto areas whcre tomatoesare to

be planted have been pIanted or ‘onto. emerged tomatoes that were: transplanted as scvere o

' m_]l)]'y will occur L.

ENVIRONMENTAL FATE CHARACTERIZATION

o

Fate Summnry and Cdncl'usxons

_ The laboratory data mdtcate that the compound is stable to hydrolysrs photolysts in stenle water
as well as aerobic and anaerobit metabolism. Furthermore CTOp rotation restrictions listed on the

submitted label (Paramount 75% active’ mgredtent) restrict tmmedxate repIanhng to Spring or'

Winter wheat or sorghum only, and 309 days (10 months) for most other crops. For crops: such - '
- - as flax, peas, Ienttls and sugar beets the crop rotation restriction is 24 months after. appltcatton
* Theése rotational crop restncttons also ‘provide, evidence that quinclorac is persistent, The ™

. terrestrial field studies reviewed to date, mdtcate that qumclorac dtss1pates slowly to moderatcly

raptdly (18 176 days half Irves)

The énwronmental fate data submitted mdrcate that’ leachmg is a route of dtSStpatton For

instanice, the Iaboratory Ieachmg data’indicate that the’ compound is mobile (K, 13- 54 mL/g)
Fromi the field dissipation data submitted, it'appears that. quinclorac can leach in sojl, since -
quinclorac was " detected-below.the 12 inch soil depth in the several of the studies. , For example

- instances of qumclorac residue detection in the soil down to 42-4% inches (qumclorac) 12-18

inches (BH 5]4-2-OH) and 6-12 inches (BH 514-ME) were noted in terrestrial field studres

. performed in KS CA, MO, and NJ." Furthiermore, EFED estimates a.concentration of 20.68 ppb

for qumc]orac in ground water as predtcted by SCI-GROW modehng resu]ts

Movement of qutnclorac resrdues by surface runoff may be a sxgmﬁcant mode of d1551patton under )
terrestrial use conditions, especxaIIy if éxcess precxpttatron oceurs tmmedtately following a-
qumclorac application. The Ki§ low (<1.0) and the chiemical is. applied near the soil surface.

The-peak GENEEC estimated envrronrnental concentran on (EEC) of qui inclofad i in- surf‘ace water e )

s 39.74 ppb, while the 56 day average is.37.54 ppm.,

s
- .

~.

i lEFED 3 mlcma.l nsk revrcw panel hag rccommended themc!usron ofa degradale chamctenmuon 10 . '

’ mclude structures. chcmrcal nomedclature, and dcgradahon pathways. This. recomnmndatron was recewcd shortly

before ﬁnahzauon of the risk assessmem and time did not permit its inclusion in this documerit pricrtothe
ncgotxated duc datc Mth the Reg'lsuauan Dmslon EFED. wrll prowde 1his mi'ormatmn asa supplemcnt at a’later
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;Detalled Envaronmental Fate Dlscusslon B

EFED notes tbat the regrstrant conducted 14 ten-estnal field. drssrpatron studtes on turf plots in

CA. FL, GA, MO, NJ, NY; OR; and WI, two terrestrial field studies dn'corn in TA and NC, two "~ -.’f :

*‘bareground terrestrial field studies in KS, and five aquatic field dissipation studies in"CA, MS ‘and -

TX. " The half-lives ranged: ﬁ-om 18to 176 days The data generally 1nd1cate a moderately rap:d
to slow d1sslpat10n rate: - . ,
' Although the. regrstrant has not proposed a route of d1ss1patlon EFED proposes the followmg
route of d1ssrpatton in terrestrral field uses: leaching'of quinclorac is probably a route of
dlSS}patlon ‘Tt also appears ‘that this chemrcal pro bably has a high potential to undergo dissolved -

runoff to near surfice water since the K‘, is low and the chemical is near the soil surface Runoff
would be: 1mportant if excess precipitation occurred 1mmed1ately after applrcatlon erobrc soil

* metabolism is pcohably a secondary route of dissipation, since the laboratary studies have, .
' prodaced results indicating that qumclorac degraded with half-livesrariging from 90 days to > 1"

. year. Furthermore  CO, production in'the laboratéry studies was generally low (< 7%)."Soil"
binding of residues is also a.possible route of dissipation since up to 29% of applied radioactivity .
1n the aerobic soil metabollsm study was bound resrdues (extractable by NaOH refluxing).

‘ Photodegradatron 1is prohably not a ma}or route of degradatron under terrestrial field condmons,

- since the data indicate:that quinclorac when applied to soil in the Iaboratory is stable (half-life 179 -

and 233. days, corrécted for dark controls) to photolysis. ‘However, soil photolysrs may have
some importance in qumclorac degradation since the half-lifé in the dark-controls were 382-529
days, suggesting light enhanced degradation. EFED’ also notes that in these soil photdlysis
studigs, the statistical estimation of the half-lives is of limited vahie because the calculations ;
1nvolve extrapolation consrderably beyond the expenmental time limits (30 days) of the study, ~
: therefore the half-lives glven are only rough apprommatrons ‘

The reglstrant has suggested that the reasori for the- longer half—lrves inthe aeroblc soil metabolrsm
. studies (50 days to> 1. year) as Compared to half-lives in terrestrial field. studies (18 to’ 176 days)
is probably the result of changes in-microbial popitlation or susceptrbrl ity of certain rmcrobes to

the storage conditions that occur in the Iaboratory prior to experimentation. This seems to be an”
acceptable theory since the laboratory data show that: fresh soil, either alone or added to storcd
“soil; increases degradatton of quinclorac as compared to stored soil. .

For example in one study when' stored s0il 1 was incubated with qulnclorac in the dark <0. 1%
HCO, was produced after.365 days. Conversely, when another stored soil was amended with a’
“fresh lysimeter soil", and incubated with qumcldrac, about. 10% CO; was produced after.138
days. The half lrfe was estrmated to be between 8% and 138 days. :

In another study, degmdatlon was assessed using carrots (a plant sensmve to ‘about 4 ppb
. qumclorac in Soil)'as a biological indicator plant. In fresh clay loam, sandy loam, loam and
’ ‘orgamc soils collected fresh ﬁ'om ﬁelds loss of herb1c1da.l actmty agamst carrots (as measured by
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', ‘% plant damage) was observed and qumclorac half ltves were; esttmated fo be: 30 to 90 days A
- EFED notes that when the fresh clay loam soil was steam sterilized or air dried to 20% ﬁeld
" moisture capacity, sieved, moisture brouight-to 40 % and ‘stored. for 4:months at 20°C, rro T

_ significant loss of herbtcrdal actmty against carrots was noted for up to8 months

However oné of the main concerns With these-studigs is that the. regtstrant did not compare the .~
same soils, stored or-fresh, in order té concluswely show that there is somethmg in fresh soils that
. isnot in stored sorls Furtherthore, EFED notes the non- gutdelme studies Sibmitted indicate that -
even when fresh'so !1 is.used and degradatton is mcreased as compared to:stored soil, quinclorac
can still be considered moderately stable to aerobic metaboltsm (i.e., half-life >30 days). These
' laboratory half-lives, however aré entirely consistent with the observed half-lwes noted in the -

terrestnal ﬂeld studtes
Degradatton R R _ ",.‘:v . \ ‘r :
. Hydbolysis (161-1) . L | '
i*‘tfty ppm [3-%C] qutnclorac was hydrolyttcaily ,stable -trradueoué buffered pH 5, 7,-and 9
solutions. After 737 hours, quinclorac comprised > >98% of the applied i the three buffer --
solutions and-was the only [“C]compound detected. This stud_v_' is acceptable. (\4R]D

40320816) -

Photo d’egradanon in Water (161 2)

[3 “C]Qumdorac (rad io chemical punty 99. 6%) at 5.4 ppm, degraded sltghtly (<10°/o of
the applied) in a sterile aqueous pH 7 buffer solution that wass irradiated for 697 hours
" using a xenon arc lamp at 25 C. After 697 hours of irradiation, qumclorac comprised 92%.
of the récovered radroacttvrty, an umdenttﬁed degradate comprised 1. 6%, and. 2.7% K
remained near the.origin.of the TLC plate. ‘The extrapolated half-life was 100 days (noté.
- extrapolations beyond the study duration are uncertatn) The sensrttzed half- Itfe using

,acetone was 52 days. This study i acceptab *(MRID, 41063560) )

| Conversely, the photolyttc half lives of non radtolabled qumclorac in-non-sterile natural
river water and solutions containin g activated sewage sludge were, respecttvely, 5 and 10
_days (not corrected for dark control results, which suggrest that between 8:12% of

e e e a3,

. incubation). The authors concluded that photolysm was the main route:of degradation in
- 'these two studies; However, they did not identify any dcgradates Furthetmore the length
. of exposure was only 6 hours/day Had a longer dady sunight’ exposure regime been

" used, the half-lives, as determined may have differed from that réported and may have
" been less by at least. one-half; based on 4 typtca] 12- hour daylrght exposure penod Thts

 study is Qupplemgntg (MRID 41063564)

e
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- Srmr]arly, the photolyﬁc half ]1ves of qumclorac in solutjons contammg hydrogen peroxrde
RS betw«‘:en 24, and 65hours. In solutions. without H,0, >90% of added qumclo fac-

o

rema.med undeg,radcd after 132 hours of irradiation. - Carbon droxrde way the major
volatile degradate (75- 95% of volatile radioactivity). However in this study it was cledr -

* from the data thaf the photodegradatnonha]f-hfe of qumclorac in water with added H,0; ~:~'-_ .
‘was 65 hours or less and that degradanon in nonsensitized water was “slow. This study is

Hgglemgntal (no dark conttol, degradates were not identified of quanuﬁed and matcnal
balance was_not provrded) (MRID 4178 1402) ' I

" Inanother study, humic dcids; obtained by extractmg a loam soil wrth 0.5 N'NaOH, were

added to deionized watet. The half- 11& was 7 days. K.fi.p'pr’ox1mat.e1y 15 and 30% of the -
radroacnwty was. degradatcs and volanle ‘material; respectrvely, that was not ﬁxrther

o 1dent1ﬁed This study provides su p_glgmental informhation (it’s not fully acceptable because
~gof'a lack of dark ¢ontrol, pH of the solution changed durmg the study, limited sampling,’.

and mcomplete material balance) and  shows that thé addition of soil humic extracts to .

. | . aqueous solixtion of quinclorac can increasé the photodegradatron of the parent as -
o compared 179 degradanon in pure water (MRID 41781403) '

- .- Further studres show that the addition of qumclorac 10 aqueous, buffered solutrons (0.005

. phosphate},’rice paddy water, and aqueous buffered solution containing humiic acid added -
- as photo sensmzers mcreased the photodegradation of parent as caompared to. degradatwn o
. in‘pure sterilized water. Half-lives of quinclorac in the various solutions used weére

between 25 to 35 days'in the' aqueous buffered solunon 28 days in the- solutlon with
hurmc acid’and22'to 38 days.in rice paddy water.- About 5% of radroactrwty was CO;

“Two dcgradates were identified af <1% of the applied radidactivity, BH.5 14-3-deschloro .

(7-chloroqumolme carboxyhc acid) and BH 514 2-OH (2-hydroxy-3, 7-d1chloroqu1nolme

. cdrboxylic acid).” This study is supplemental (no darkcontrol, volatile compounds except

-for CQ,, were not determined or 1dent1ﬁed and matenal balance could not be:determined). -
(MRID 41781404). » ,

" e

' Another study. in tice péiddy‘Water and sediment: resulted in half-lives of 5.3 and .15.7 daYs '

{no corréction'for dark control reaction), respectrvely, for quinclorac with and without
formulation mgredlents After 30 days 8 and 21% of the TRR wis CQ,. for the
nonformulated and formulated treatments, respéctively. Approximately. 65% of the TRR
was in the sediment.  In the dark controls, >90% of the applred TRR was parent .
qumcloram while <1 [% was in the sedrment of the dark cont.rols The study authors
concluded that the results mdrcated that quinclorac is rapidly photolyz:ed to' many

‘products which are mainly bound to_sediment or converted to CO;.  Although the

addition of the formulation decreased the half-life (5.3 days) the half life without
formulataon was 15,7 days; mdrcatmg that natural rice paddy water possesses a sufficient
concentration of | photosensitizers tq fesult i in raprd photodecomposition of quinclorac:

o The increase in photolysis rate- ~with the addition of the formulation materials is probably
~due to the; ‘ability of the some of the mgredrents to act as, photosensrtrzers Whether or not ¥
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- ..the formulatlon mgredrents would enhance photodegradatron under actuaJ ﬁeld use is not
known but itis llkely that the naturally occurting photoscnmtrzers would contnbute miore :

..t photolysis: This studv is suno[emental (MRID 42294101)

- Photodegraa'at:on on .S’ozI (161-3) L

Qumclorac photodegraded witha regrstrant-calculated half-lrfe of 1795 233 days (corrected

. - for the dark contfol)-or silt foam soil, irradiated for 30 days with 12 hours ‘per day of
. xenon lamp light at-26° C The,degradatc, carbon.dioxide accounted for 1.6% of the

“applied radioactivity at’ “the end of 30 days. Unideritified polar residues accounted for up

L tc 7.8% of the applied radioactivity during the 30 days incubation. Other. umdentrﬁed ,

degradates in the ethyl acetate and aqueous phases were <8.9% of the appIred
radioactivity.” Unextractable radioactivity in ‘the soil was <7. 8% ofthe applied
radioactivity: In the dark-controls, qumclorac degraded with a registrant-c aqulated halfx-
life of 382-529 days Quinclorac was 93.6-100% of the applied at 14 days posttreatment
and 92.9-95.8% at 30 days. Unidentified extractable degradates were <6:4%, - .-
Unextractablc radroactmty was. 4, 9-5 1% Thls studv is acceotable (MRID 41781409)

X Metabollsm , -

Aeroblc .S’oll Metabollsm (1 62- 1)

\

(2,3 4-“C]Qu1nclorao at 0.5.ppm, degraded slowly wnh a half- life of >>1 yea: (after 365
days of incubation 84 and 98 % of the residues, were quinclorac) in fwo.silt loansoils that

- were incubated aerobically in the dark at 23 °C. Quiticlorac was the.only [“C)eomipound - _
detected in; ithe extracts, with the exceptron .of trace amourts of 3-chloro-8-quinoline- ST

- carboxylic acid (BH 514-1). After 12 months of mcubatron, -83-100% of the applied. =~ -

radroactwrty was extractable and 2.5-11,3% was unextractable,, Extrapolation of thcse .
results to derive half-lives yields estimates of 1140 to 9125 days. -Such e‘d.rpolatlons -

.. beyond the study llmlts are-uncertain. Thlgs_tudv is ac%ptable (MRID 41247301)

' ‘In another study, qumclorac was very stable in thc aerobrc sorI envzronment since the half-

" lives in the loamy.sand and cIay soil were 391 and 168 days respectwely "The only -

volatile compound detected in the: study was CO, at a maximum concentration of 7. 1% -
: TRR .(0.38 ppm): Other than parent ' residues identified at maximum concentratlons were.

27 2-OH-514 H (14, 9% TRR, 0.80 ppm) BH 514-Me ester (7.8% TRR; 0.42. ppm) “Parent
© - was found at a maximum concentration of 58.1% (3.14 ppm) and 31.0%41.67 ppm) of
~ the TRR Soil bound residues accounted for 13.4 to 31, 5% of applied radtoactrvxty aﬁer

lhjs sgudx is_acceptable. (MRID 44084503)

274 days

' 1In this study, stored sorl was added to a 5011 collected from the field 4 days eatlier and then

' qumclorac was added. Compared to the original aerobic metabolism study (MRID -
41247301) subn*utted (m which the soxI had been stored for SOme time pnor to use)
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i

qumclorac degradatlon in this mixed 5011 appeared to be more rapid Carbon dloxnde '
produced in the ongmal study was 0. 08% of applied rad1oact1v1ty after 365 days, -
compared to 9.7% after 138 days (the study terminafion date) in this study . Afier 138
_days of incubation 42.4% of the applied was parent and approximately 30% was reported
to be soil-bound residues. “The EFED calculated half-life was 13 1 days. This studyis
gplementa] (the same soil was:not used in both Studles and the cxpcnmcntal setup was

not 1dcnt1cal) (MRID 4178141 1)

Degradatmn was assessed using carrofs as abnologlcal indicator plant T fresh clay ]oam,
-'sandy-loam; loam and organic soil ‘collected from field, loss of herbicidal activity against -
5‘ ‘carrots was ob served and half-lives were estimated to be 30 and 90 days. Conversely, -
' when fresh clay loam soil ‘was steam sterilized, no significant loss of herblcldal activity

- ! against carrots was notéd for 8 months ‘Sirilarly, when.the same $oil was.air dried to.

; | 29% moisture _capacity, sieved and moistire brought to 40% and stored for 4.months at
20°C the same effect as sterilization occurred. The study author concluded that some _

: suppressmn of mscrob ial actmty oceurred prior to and/or during .soil preparatlon EFED
“.concludes that this suppression cotld be respon51b1c for.the disparate results in aerobic soil

{ metab ohsm half:lives among thé various studies. AIthough quinclorac degraded more _

. quickly in.the fresh laboratory and field soils than in stored soils, no direct comparison was

-Tnade betwecn a fresh soil and the same soil stored for an extended period. . This
. Component {s necessary to indispistably conc]ude that the observed increase in rate of .
. quinclorac degradat: on was due to some componént in 'the fresh soil bt not in- the stored -

, 7 soil.” This:study i is supplemental. (MRID41781410)

/- In summary, EFED, conclud es'that under. aeroblc soil condmons qumclora.c is stable a.nd
degrades slowly. Half-lives for the various submitted acceptable laboratory studies are -

| ‘168, 391 and >>1year (extrapolated values of 1140 to 9125 days). In supplemental
. studies estimated aerobic soil half-lives were 30 90, and 131 days. ° :
{ : : -

Anaerobzc qu_mnc Meiabohsm (162-3)

[2 3 4-"C}Qu1nc]orac al.0:5 6r 5 ppm, degraded w1th a half life. of >1 year in flooded sﬂty
..clay loam and silty c]ay soils that were incubated under anaerobic conditions in the dark at -
_ 23°Cfor 365 days. Inall samples quinclorac compnsed 100% of the extractable .-
radloactmty ‘Unextractable (bound) residues accounted for 2-5.2% of applied. . This

studv 15 sugolemental (matenal balance was mcompleté) (MRID 41063 561 41 781416)

8

't
|
1
‘
J
v

1 C-qmnclorac applied at 1.5 ppm to so1ls from MS and LA were mcubated at 25°C in the
dark underianaerobic aquatic conditions and samples were taken periodically for 180 days.
" About 2% iof the radioactivity was bound to the soil and about 90% of the parent

- quinclorac was still present after 180 days. Trace. amounts of degradates (totaling 7% of

i the applied matenal) consisting of up to 8 components were observed but not idéntified.

. These results are consf stcnt with previous studles and 1ndncate that qumclorac s very
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- stablei in anaerobic aquanc envxronmcnts mamtamed i the dark. Exirapolated half—lwes of -
- 1691 and 2263 days were detcrmmed Thls studv is. acceptable. (MR“ID 42294104)

Pl

' ‘A erob)c Aquanc Metabollsm {162-4)

. _{2 3 4-“C]Qumclorac at 0: 5 ppm, degradcd witha half-llfe of >1 year in ﬂooded sxlty clay
- and silty clay loam soils ‘thiat were incubated in aérated flasks in the dark at 23 °C for 360 .. -
* days. At the end of the study, 74.5-79.7% of the applied radioactivity-was’ éxtractable: and '
. ‘most of this was undegraded quiriclorac.- No significant degradation of quinclorac »
. oceurred in flooded 51lty clay loam soil tréated a 5 ppm. It 'was determined that 5.4 to
" 8.8% of the'applied radicactivity was evolved as 1CO, during the study JIh contrast, in-
;. thé ﬂoodedlsdty ¢lay soil treated at § ppm; qumclorac degraded Wlth an estimated half life.
- of 4.7 months. -One dégradate, 3:chloro-8-quinolinecarboxylic acid (BH 514-1)-- o
* .comprised 55.7% of the initial radioactivity after 6 months incubation and 30.8% aﬁer 12
-, months. .Evolved "CO, was not-determined in this instance. Three other unidentified
" ¢ompounds were isoldted, but not identifiéd; in quantities ranging from 5.0to 7.6% ofthe.

o applied radroactivity. Unextractable (bound) residues accounted for 5-15% of applied

- radioactivity. ' This study is supplemental (application was not verified, three unknowns
. were not. 1dent1f1ed no explanation fot the dlfferent results ‘between the; added rates of

qumolorac) (MR]D 40320 81 7) -

) 1‘C-qumclorao apphcd at-l.$ ppm to soils. ﬁ'om MS and LA were 1ncubated ar25°Cinthe
»" dark under. aerobic conditions and samples were taken penodlcally for 30 days. About 1%
. . of the radwactlvnty was bound to the soil arid >93%-of the parent quinclorac was still -~
- . .present after 30 days. Extrapolated half-lives were determined to be 393 and 1239 days.

" - These results are consistent with previous studies that show. qmnclorac to ‘be stable in the'
aerobic aq natic enwronment in the dark Thls studv is accemable (MRID 42294102

42294103)

Mobnhg: o - o . i -
- Ledchm /Adsor t:on/Desor tzon(163 1) ' ' T

“Based on batch ethbnum (adsorptlon/desorpnon) studles {“C]qmnclorac was
determined to be very mobile in sand, sandy loam, loan, clay loan, and silty clay s soils. .
*' Freundlich K,d, values were <0 0S5 ml/g for the: sand soil, 0.067 ml/g for the sandy loam’
i 7 soil; 0.258 ml/g forthe loam 'soil, 0. 597 ml/g for the clay loam soil, and‘0.516 mUg for the -

¢ siltyclay soil: The 1/n values were between 0.84'and 1.01. The K., values were 13 mllg -
.- * for the sandy loam soil to 54 ml/g for thé clay loarn soil (mean = 36 m]/g) In general ad- .. -
- sorption increased with increasing. soil organic mattef content (r=0. 9048) CEC, and clay '
.i  content. Freundllch K, values ‘were between 0.7 and 0.90 ml/g Thls study is

GCcptabl (MRID 41063562)
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In adsorpt;on/desorptton studles 2 qumclorzit degradate [“C]3—chloro 8—qu1nohne— :
carboxyllc acid (BH—S 14- 1), was detenmned to be moblle to very mobile in sand, Sandy
"loam, loam, clay loam, and silty clay: sorls Freundlrch K,y values were 1. 56'for the-sand ~
. sorL 1 97 for the sandy loam soil, 11.4 for the loam ‘soil, 13. 3 for the clay loam soil, and "
30.2 for the silty. clay Sofl.- The respective 1/n valués wer: 0: :95,.0.92; 0.87, 089, and -

o

S . " 096, K, values were 860, 1210, 1300; 1780, and 2080 (mean = 1446 ml/g) In general,
,adsorption increased with i increasing soil orgamc matter content. (r‘O 9174), CEC, and
" - “clay content: Freundlich K, values were 0.22,70.54, 0.12, 0.089, and 0. 064 miig, .

' respectwely Thrs studv is acceotable (MRID41063563) L ) :’ .

S . In summary; based on the results of these studres, EFED concludes that qumclorac has the '
' ~ potential to leach and runoff in the soil environment and into groundwater. On the other. -
. hand; BH §14-1, the primary degradate of quinclorac, has the potentral to-leach to.the -
-groundwatet iri ol containing. low'amount of clay or organic matter. -EFED notes-that
* quinclorac and BH-514-1 are both carboxylic acids; therefore, they are expected to be
Anions under the normal enwronmental pH range (5.5-8.5). This suggests that thcse xwo

chcmrcals have the potcntral to be moblle in: mmera] sorls o

T
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T Laboramry Volaizlzm (163—2)

el . . The reglstrant submttted 2 waiver request (Nelsen, T. Februa.ry 1991 Waiver requcst for .
4 laboratory volatility study with qumclorac (FACET) Registration Docurnent No.- =~ .~
~ 91/5136. BASE Corp. RTP, NC. No MRID: ‘Number is. available) for the laboratory
A volat:l;ty study with quinclorac. This waiver request was based on the reported vapor
pressure of' qumclorac of 1 x 107 mbar (0 76 % 107 mm Hg) at 20° G and the Henry's s Law
Coristant of 1.22 t6'24.3 x 10 atm:m’ mol”, The registrant indicated that these two
* parameters 1ndrcate that there is no. reasonable expectation of volatrlrty and therefore they

requested 2 waiver. L _ .

Beia SRS R
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EFED granted a warvcr forrthe laboratory volatrhty study (1 1/7/9 1), since the vapor
_préssure of quinclorac, reported-to be 1 x 10 mbar (0.76 x 107 mm Hg) at 20° C, and
} Henry s Law Constant both 1ndrcate alow possrbthty of volatthzatron : :
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S 'A field study conducted on bare ground plots in the wheat growmg area of KS showed
*that quinclorac, when applied at a rat€ of 2.5 b al/A (6:6X maximum label rate),
. dissipated with EFED calculated half-lives of 10 and 40. days when applied in spring and
- .- winter, respectively.. At this exaggerated rate, BH 514-2-OH ‘was detected at a maxlmum )
concentratron 0f 0.034 ppm (2.7% of apphed) and BH514- ME formed to a maxinum . '_ .-' '
! concentration of 0 043 ppm (3.4% of app]ted) The. study authors’ reponed DT,O values ‘
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- The data indicate that leaching is a major route of qu;nclorac d15$1patton This study is

of 8 and 126 days'for Sprmg and winter applled qumclorac respectlvely However these _

‘ " wvalties were calculated from the total amount of quinclorac in the soil proﬁle and should -

- have been calculdted from the amount of parent in the 046 inich soil depth (the zone of
incorporati on) All three qumclorac residues were detected with depth in the soil proﬁle
Parent qumclorac was detected af a depth of 42-48 iriches (maximum concentratlon 0. 017
ppm (1.36%"of applied) at 180-days). BH 514- 2-OH was foundat a maxium-

: concentratlon of 0.019'ppm (1.52% of “applied) at thé 1218 inch depth at 180 days. BH

514-ME was detected at'a maximum concentrdtlon of 0.020-ppm (1.6% of apphed) in the .
6-12 inch depth at 21.days. The study authors proposed a‘route of degradatlon Parent
compound degrades to BH 514-2-OH and BH 514-ME. . These compounds can then bind -

. -with or become mcorporated into the soil.or humic material of-the soil asa part.of natural .
soil.compotients (i.¢.,.carbon pool of sail), and/or can degrade to CO,,.a terminal product

cceptabl ('MRID 44342906)

* Six field dlssapatlon studles conducted on cropped “and bare ground plots of turf
cultlvatlon (located in CA, MO and NJ) with quiniclorac- applted as two 0.90 Ib ai/A -
_ applications (120% label rate) at a 21 .day interval, d;ss;patcd with EFED ¢alculated half

* lives of 53, 60, and 7t days in cropped plots in CA, MO, and NI and 58, 59, and 176 days -

tn bare ground plots, respectively. At this application rate, a maximum concéntration. of
-0,078 ppm was detected for BH 514~ 2-OH. Tlhe study shows that quinclorac residues
were detected at a depth of24-30" iriches in & CA turf plot (one replicate:of 0.015 ppm at . )

‘ 30 days) in 2 MO turf plot (one replxcate of0.011 Ppm at 30 days), and a MO bare soil -

" plot{(one replicate of 0.011 ppm at 30 days) at the conhcentration levels near the LOQ, and

' that no residues were, detected below 30 inches. This study 1§ gcceptabl (MRID
! 44129203) . . . . .

" In two field dissipation studies conducted in IA and NC; ’fC~quinclorac,_applied :

i

!

— preemergence to corn-at 0.5 Ib ai/A, dissipated with half-lives of 42 (=0.95) and 50"~

1
<

"(r=0.79) days, respectively.. Soil analyses of the NC plots indicated that quinclorac

i residues had reached the 9-12 inch soil depth (0.03 ppm) 16 days after.treatment (DAT)

“and to the 12-18 inch depth (0.01 ppm) 205 (DAT) in the 0.5'1b ai/A treatment. Slmllarly,

in the 1.0 Ib ai/A treatment, quinclorac residiies had penetrated to o depth of 0.02 ppm. -
205 DAT. InthelA plots qumclorac residues were not found below the 9-12 inch soil

depth (0.02 .ppm at 60 days) at any samplmg time. Crop residues were also.analyzed for' .-
_ TRR only: The TRR, residues for NC forage were (0.236 ppm at 58 DAT), fodder. (0,220
ppmat 113 DAT), grain (0.297 ppm at 113 DAT), and roots (0.285 ppm at 113 DAT).
Conversely, at the IA plots TRR in the various plant parts ranged from 0. 007 to 0.051

" ppm. “The stu dies are supplemental (material balaricé was-too variable, recovery -

eﬂicnencres were not prowded thc samples were composited). (MRID 41432101)

In five ﬁe!d dlssupatlon studles conducted on tUrf sites in Oregon Georg;a, New Jersey, '
MlSSOUl'l and. Caltfomaa qumclorac was applled at a'maximium of 2.0 1b ai/A. The °
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resulttng dlsstpatlon half Itves were reportcd tobé 18 36 44, 50 and 166 days w1th
coefficients of determination (R?) ranging from 0.70 tp 0.94. The authors: didnot -
speculate oh-thé route of quinclorac dcgradatlon In gcncral qumclorac was not dctected :
- below. the 12 inch soil dcpt’h .However, in those cases where quinclorac was detectcd
~ below'12 inclies, the authors dttributed this to contamination.” EFED notes. that, given the :
- low K valies. reportcd far quinclorac (<1. '0), itis feasbec that leaching below 12 inches
" occurred. ‘EFED ‘notes that i in these studies it was {incertain if sufficient water was applied
to the plots for leaching to occur. These studies'are supplemental (no route of dlssxpanon
R prowded contarmnatton of control plots mterceptnon by turf not acc ounted’ for, vanablc
"' recoveries of fortified sarnples) (MR]D 41403 505) :

' Aguatlc Fleld (164 2)

Inthree aquatlc ﬁeld dlssxpatlon studies’ pcrfonned in three states qumtlorac was apphcd e
ata.rate of 0:5 b ai/A directly to flooded (California, MlSSlSSlppl and Texas) and - .
nonflooded (and then flooded .after treatment, Mississippi and Texas) plots. The- resulting
. dlssmatxon half-lives were reported to vary from 7.1 to-10 days in thé flood water and 36

-(MS), 54 (CA) and 70 (TX) daysin seil: The studlcs are §upplemert;a (samplmg was.

inadequate, degradates were not analyzcd for, and apphcanon rate not. conﬁrmed) (MRID
4]063 564) ; ..

- “C-qumclorac applied at a-rate of 0.5 o a/A to soil contamed in large outdoor contamcrs e
", thad'a halflife'in soil + water of 60 days (r0.7411) when the treatment was applied to

- soil'arid then flooded 3 days. Iater while the half-life in the soil + watéf in the treatment -
that was applied to the flood water was43 days (r2—0 9258) In both experinients, =~
essentlaily all of the radioactivity im the flood. water was parent qumclorac This suggests .
that quinclorac can desorb from thc soil (when soil applied and theri flooded), thereby  °
allowing photolysis of qumc[orac to.occur, However; EFED notes that'from 10 days
. " after. flooding the amGunt of qumclorac in the soil had decreased from 99:8t0'51.6%. . -
! From-10 to 91 days after flooding the amount of parent in the soil gradually decreased to
- 43.7%.0f the applied. This indicates that ‘although thers may be rapid desorptlon mmally
dunng the first-10-15 days, the rate of desorptlon decreases, perhaps. reachmg a“steady. -

. state” cohdition resultlng in an increase in the persistence of the parent in the soil/water. -
¢ system. The half-lives in the flood water of the plots were 19 (r'=0.9533) and 24 days

! (ﬁ*o 8297). These studle sare supplemental. (MRID 42294107 42’786403)

“In order to detemnne the extent to'which the 1‘C—resxduo::s produced dunng the abovc

-{ confined outdoor aquatic field dissipation study would desorb.from the soil_ and to

.| characterize the residues that study author used various solverits and NaOH The

- | concentration. of "*C-residues in the.soil decreased with soil depth. ‘At the 4-6" depth the

i concentration was 0.044 (11.5% TRR)-and.0.037 PPM (8 G%TRR) for the ronflooded and .

. flooded treatments respecnvely Conversely, the ma;onty of residues remained inthe’0<"-. - - -

' 2% depth, smce,thc % TRR was 493 and 77.6, respectlvcly, for thc nonﬂooded and
3 ) ) ) o
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%) _ ; ﬂooded treatments The authors suggest that the results mdleate that theTnajonty of the
b o .- - MCoresiduds in the soil followmg the application arid dissipation of quinclorac in avice " - -
2 o cropplhg system will remain in'the upper soil layers and not leach to a lawer depth In"

F' . - .- general the amounts of residues desorbed are small, bt they increase with increasing

s o © ., polarity of the desorption solvent., The: least desorptlon was observed. with the nonpolar

’ .. L solvents hexarie and DEM (0,003 ppm inaximum amount desorbed), the highest levels of
. - residues were desorbed by water, CaCl,’and NaOH.(0: 016 ppm mayumum amounts -

F - . desorbed) o -

4 - There was a much greater amount of MC-residuss releaséd ﬁ'om the soil by reﬂhxmg w1th
2 :

‘NaOH. The amounts|released were highest in the 0-2" depth at 0.121° and 0.060 ppm for
/.” "the nonflooded and flooded treatments, respectively, The lowest eoneentratxons were’
released from the 4-6" depth. The results indicate that 4 large portion of the #C-residues
in soil'is &dsorbed and/or absorbed to the soil hurmc matenal and reléased when the hurmc
* materjalis solubnlrzed by reﬂumng w1th NaOH B A

. ,-The study.i is screntrﬁcally valid and grovrdes sugglgmental mformang that mdneates a
significant port!on of quinclorac residués. remaining in the soil 216 days after application ,
" are associated with the humic material in s6il and may strongly bind to the so|1 followmg

. an applleatlon of qumclol'ac (MRID 42294105)

- In two other aquatic ﬁeld d1sstpat10n studxes qutne]orac was. apphed ata rate of 0:5 lb avA .

* to fields in MS and LA: either before ﬂoodlng or after flooding. In Loulsrana, qumelorae

© dissipated with overall half-lives of 19 and 27 days when, soil ‘and ‘water residues were.

' *combined, respecnvely, when applied to flood water or. d1rect1y to soil (and-then ﬂooded

¢ five days later). The halfilife of quinclorac in water whén applied dlreetly to a flooded’
" 1 field was 5 days; while the half-life was 12 days when apphed directly to the soil and then -

flooded 5 days later. The half-life of'quinclorac‘in soil was approximately S0 days '
,regard[ess of when ﬂoodmg occurred, No residues of BH 514~1, the primary degradate of -
qumclorac were found'in any sample analyzed Except for one detection (0.015° ppm, . ¢
'Wthh EFED.attributes to sample mix up) in one replicate in a 6-12 inch 50l1 séction; no '
qumclorae residues were détected in the deeper core seetlons sampled 10 48 inchies at the.
tenmnanon of the study. . oo

AT PFEH B A s """"'-.,‘ ST

“iIn MISSlSSlppl qumclorac dissipatéd with overall half: 11ves of 10 and 39 days when soil .
i-and water residues were combined, respecttvely, when applied to'flood water or directly
\} to-soil (and then flooded five days later) The half-life of quinclorac in-water when applied -
: § directly to a flooded field was 5 (days; while. the half- life was 12 days when applied directly
* - !'to the soil and then ﬂooded 5 days later, The hal:life of qumclorae id soil was., |
I approxtmately 48 days when applied dnrectly to flood water and 114 days when applled
* ! directly to soil'and then flooded 5 days later. No residies of BH 514-1, the primary -
degradate of qumelorac were found in any samp le analyzed When the soil was: ﬂooded
ﬁve days aﬁer treatment, the res1due ana1y51s of thé 48" soil cores indicatéd residues still
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" present in the 0-6" soil depth 180 (0:052 ppm}, 240 (0.037 ppm) and 360 (0013 ppm) -
- days gfter treatment.. No qumclorae residues were detected at concentratxons >0. 01 ppm

in. any of the deeper.core sectlons sampled to 48 mches

-EFED notes that soils used for rice culture are of very lrmntecl permeabtllty In fact thlS

" probably is the main cha:actenstnc used in selecting a soil in which to grow rice, since rice -
. production in soils which do not maintain a.flood are not economneally feasible under the -
. . present t'mancnal conditions. Therefore, it is not surprising that no detéctable

< -

. concentrations of qumclorac were ‘detected below the'6 inch soil depth sampled '

Y

In both studtes when qumelorac was apphed drrectiy to flood water a]most 90% had -

; -d1s31pated by 30.days; however when applied directly to soil and.then ﬂooded, almost

'90% had dissipated by 90 days. - This shows that quinclorac probably dtsmpates more:
rapidly when apphed to flood water. The aggatlcf ﬁg!d gtss_lggtton studies are aeceptgb

',(MZR]D42294106 42294[07 42786402)

o on{medAccumnIahon in Ro{anonal Crog (165 l)

: The available rotatnonal orop ; accumulatxon data were. recenved and reviewed by EFED"
- prior to the transfer of this data requirement to the Health Effects Division. ConSequently,
' EFED has elected to prov1de comment on the avmlable data 3 -

Apphcanon rates of O 5 and 1.0 b a/A. “C-qumclorac were made to4ft.x 8 ft plots of ~

:sod in which corn was growing and then 309 days later rotational crops {beets, chard and
wheat) were plamted The concentration of parent quinclorac was between'0.001to0 0.025 .

ot -ppm and<0.001 ppm (wheat forage) to 0.110 ppm (chard) in.the crops tredted with Q:5
,and 1.01b m/A, respectwely, while the ‘concentration of the methyl ester metabolite-was
'<0:007 ppm, ‘regardless of appltcatton rate. ‘No other radioactive resxducs were identified

. that exceeded 10% TRR or 0.01 ppr. Concentration of parent- quinclorac in the soil, at

the time the crops were harvcsted ‘were 0. 01 and 0.024 ppm Thts study-is acceptable.

:(MRID41432101 42294108)

: In another conﬁned accumulatich study, pre- and, postemergence apphcatxons of ue.

_ qumclorac (0.45 and 0.47 Ib avA) were applied to sorghum plants growmg inadf. x8

, . x 4 ft container outdoors, and then 132 days after the preemergence application (107

_ days after t.he last appheatnon) rotattonal crops (mustard turfiips and barley) were planted )

in the container. The concentration of parent "quinclorac in the soil at the time of planting:

“was about 0.048 ppm. The concentration of parent- qumclorac in the various crops was

i between 0.010 ppim (turnip root) t6'0.129 ppm {turnip. greens), wlule the concentration-of
" 'the methyl ester-was betwéen <0: :001. ppm (barley straw and seed)to 0.009 ppm (tirnip
”greens) No other radtoacttve resxdues were 1dermﬁed that exceeded 10% ’I‘RR or 0.01

A
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= -quinclorac:ini thé soil was about: 0. 006 ppm. This study is-suy

-ppm At the time of harvest (3 96 days after apphcatxon) the concentranon of parent .
lemental (apphcatxon rate ’
not verified and“scil samples were.not sampled from the saine depth at all samplmg txmes)

| (MRID 42294109)

N »\Freld Acmmu[atron n Rotatzon Crogs (165-2)

[

- .Studxes were conducted in CA, LA and MS in rice ﬁelds by applymg 0.5 ax/A bef‘ore and
- after ﬂoodmg After the rice crop was harvested, rotational erop (mustard, turnips,

wheat, sorgham, soybeans) were planted (105- 131 days or 252-327 days after. treatment)
into the harvested rice plots Quinclorac was.not detected in any of the rotational crops
-'planted (<0.05 ppm). “The studies are unacceptable (apphcatmn rate not confirmed, soxls
were samipled 0-12 inches and eomposrted questionable storage stabxlny data) (MRID
41063569-71) s . .

Accumnlanon in Fxs;} (i 65 .4)

[“C]Qumclorac residues d1d not accumulate in charmnel catfish exposed to 1 ppm ~
.["*Clquinclorac in a flow-through system for 2§ days. Maximum concentrations were
.80, 0.86, and 0.6 ppm in whole fish, nonedible, and edible tissue, respectxvely Durmg

* the depuration perlod {“C]resuiues were not detected (<0, 013 ppm) in the aquanum

water; This stady is accegt;bf (MRID 40320819)

Spray Drift . _ S

EWOSenk

: Drowet Stze Spectrum (201 1)

\

L The reg1 strant BASF 1s a. member of the Spray Drift Task Force (SDTF) The SDTF has '

completed and submxtted to the Agency a series of studiesintended.to characterize spray
droplet drift potcntxal due to various factors, mcludmg apphcatxon methods, -application
equipment;. meteorologxcal conditions, crop geometry'and. droplet. charactenstxcs EFED

" has'completed its review of these studiés and is currentlyaddressing scientific issuies

identified in peer review méchanisms. mc]udmg the FIFRA Scientific- Advisory Panel (aenal
field studies and pliysical properties and atomization ‘data) and open data review'.
workshops. After dddressing the issues 1dent1ﬁed in the peer review, the Agency will
determine whether a reassessment is warranted of the potentxal nsks from dnﬁ of

: qumclorac to nontarget orgamsms

: D‘ri_/r-Fieszvazuaﬁon (202-1)

~ Limited quinclorac-speciﬁo spray drift stddies v;/ere reviewed. The studies indicated that
foliar injury to tomatoes plants (that were placed in the field downwind from application
site) occurred at 1980 ft. (No MRID DP Barcode 250179) Addmonal data which may

. .- T . ' ' .
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_ be related to qumclorac have been subrmtted by the Spray Drlﬁ T ask Force (see above)

SURFACE WATER ASSESSMENT

The GENEEC model was used to. estrmate surface water concentrattons for qmnclorac The C ol
rmodeling results indicate that quinclorac has the potentlal to move into surface waters, eSpeCIally ,
in areas w;tl\ large am0unts ‘of afinual rairifall and the potentral for runoff

‘Table 3 presents the resnlts of GENEEC modelmg for aerial and ground spray applrcatrons of
qumclorac for both ttie Paramount and ParamountTM BW products applications.. The
Paramount™ values are based on an assumptton of two apphcattons of quinclorac. (0375 1b -
at/acre) with an interval of 3 months (90 days) or an'interval of 14 days between applications.

The 3-rnonth interval wis assumed to be the typical interval; based on continuous sorghum .
propagatxon .Taking Kansas as an example state for sorghum propaganon, planfing typically
oceurs in June and harvesting occurs in October (Usual Planting and Harvesting Dates s for U.S.
Field Crops, United States Department of Agriculture, Agriculture Handbook Number 628).
Because qumclorac is to be used-from emergence to crop hetght of 12 inches, the first applrcatton

" . may occur as late as July. Because qumclorac must be used post harvest for bmdweed control

befgr the first frost,-the second annual applrcatton was assumed £o occur late in September The
'14-day interval was based on a rare but conservattve scenario (personal communication between

" E. Odenkirchen, OPP and T. Nelsen, BASF, January 21, 1999) in which two. closely spaced

applrcatl ons of Paramountm were necessary for weed control ‘on the. post-emergent sorghum -

AN

he Paramount™* BW values afe based on an assumptr on of one annu.al apphcatron of qumclorac _ ‘
(0. 245 Ib a1/acre) A : : -

GENEEC is a screening-model designed. by thie Envxronmental Fate and Effects Division (EFED) '
to esttmate the coricentrations found. in'surface watér for use in ecological risk assessment AS,

*such it is oﬁen considered to provide upper—bound values on the concentrations that mrght be

found in ecologrcally sensitive environments because of the use of a pesticide. It was designed to
be simple to use and to only requrre data which is typically available early'in the pesticide "
regi stratron process.” GENEEC is a single event model (one runoff event), but can account for:
spra.y drift from multiple appltcattons GENEEC is hardwired to represent a 10-hectare field
immédiately ad]acent to a‘l-hectare pond that:is 2 mieters deep with no outlet. The pond receives
a spray drift event from each apphcatton plus one runoff event. The runcff event moves a =
~maximuin-of 10%:of the applied: pesttcxde into the pond: This amount can be redUced due to. -
degradatton on thie field and the effects of soil bmdmg in the field. Spray drift is equal*to-1-and -
5% o;t‘the applied rate for ground and-aerial spray application, respectively. .In the case of
qumclorac astable compound with potentially high mobility, water concéntrations: estrmated

usi ng ‘the GENEEC model may not actually represent,upper bound concentrations. “Indeed, .
second Tier surface water modeli ng using EFED’s other model programs PRZM and EXAMS’
may result in- hrgher esnmated water conoentratrons than those- predtcted by GENEEC.

EWOdcalchen Ciurren! peojectaquinclonc\quinglorwpd /1797 » 20‘
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GENEEC is not an 1deal tool for drmkmg water. nsk assessments Surface-water-sourced

. drinking water. tends to come from bodies of water that are’sub stantially larger thah a 1-hectare

- ‘pond.. Furthermore GENEEC assumes: that essentially the whole basin receives an application of
- the chem1cal in wrtually all cases,: basms Targe enough to support a dnnkmg -water. facility will’
contam a subsfantxal fraction of drea that does not receive the chemical. Furthermore, there is
always at least somie flow (in a river). or turn over (in a reservoir or lake)-of. the water so the
persistence of the chiemical near the dnnkmg water facilify is usually over estimated by GENEEC e
_ Given all this, GENEEC does provide an upper bound on the concerrtranon of pésticide that could =
" be found in drmkmg water and therefore,can be appropnately used in screening calculatlons Ifai

" risk assessment performed using GENEEC output does not exceed the level of concern, then one

- can be. reasohably confident that the risk-will: also be below the level of corlcern.” However since
GENEEC can substantially. overestimate trué drmkmg water concentranons it will be niecessary
to refine the GENEEC estimate if the level of concern is exceeded “The input values for .
GENEEC are llsted in Table 4; GENEEC version 1.2, dated May 3, 1995 was used for the .

' calculanons

Table 3. Estlmated Envnronmental Coucentratmns

‘Product/, Apphcatton £
Méthod - .
| paramount™/aerial | 90~ | a02s | w022 | 4023 | 007" |
14, 1| 4028 | 4027 | 4023 [ 40.17 -"
[ Paramoune™s . .1 s0- | 0207 | ‘4020 | 400 | 409
Ground Spray ¥ ; - : S
: 14 4020 | 4020 | 40.16.| 4010
R - R N . ) )
Patamounc"" BW/ : none 13.16 1315 - (1314 | 1311 ). -
Aerial L L ’ ' N ; o
Paramoun™BW/ |- none. | 1313°| 1313 | 1312 |- 13.10
Ground Spray . ) N ol N I
), ‘ ’
g " ‘
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(1 e

| ParamointDW 0 245 lb
" |'av/A :
»' ' Maximum Numberof'; : -Paramouﬁt“" 2" o | Verified . - 5o "'Lébel,._ -
, Apphcauons el . H S O
', . Ll PmmoumDW | N
N ‘Inlerval Bctwccn “ 7 Paramou,nt"‘M 14 and 90 dayS‘ : Veri'ﬁ,ed, L Label .
Appltcauous _ -7 ) L
'Balcthmltbnum ) \13 m_l/g', L0 | Acoepuble M}_{mtlbsa’ssz_
Acrobtc Soﬂ Mclabohsm Stable (mput sel aL) . Acéeptable” MRID 41247301
Solubtlny - 891ppm ' _' C | Acceptable . Reportcdbyxeg]strant.'_
|, Aexobic Aquatic - Stable (input set at 0) Acieptable ’ | m4'zz94102 o
' || Metabolism - . L c . ‘ T
Hydrolysis % 0 .| Stable (inputsetat0) - Acceptable  © | MRID 40320816
Photolysis - - _ - | Stable (inputsetdr0) | Acceptable- -} . | MRID 41063560
yes ST R 41781406 _

Eae

Y

. lnnurpnmmetrr

'Mcthod of'AppllcatIon .| Both pro&ucts acnal or. i | Verified - |‘Label " .
. ground spray - . N - 0 e LA - oo v N

ApplicationRate  © LAParamount“‘0375 b atlA j CVerfied - | Label

Lt

} A revised drmkmg water assessment, reflecting the current surface water modelmg results lS

mcluded as Appendx B of this document,

'ﬂGROUN])WATERASSESSMENT R |

. 'No data on qumclorac re31dues 1in ground water are readily avallable No Maxxmum
_ Contamination Limit (MCL) or Health Advxsory (HA) has been estabhshed for qumclorac

resxdues m dnnkmg water (USEPA, 1996)

. A i N 1
’

- Fable 5 shows the mput parameter values used in SCI—GROW for qumcIorao as well as: the .
‘tesylting’ est\mated groundwater concentratton : .

s AN
! N
.
‘ . \
N -~ X - L . i
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rnput Parameter, - Valti

o || Modian K\,c O/kg} 5 38.0°

' ﬁ’j . Apphcauon Rmc (lba ic acre’ ') : :0.375
‘ o Number of Apphcatlons 2 _
Usc Rme (Maxi mum total/scason) 0.75 |

'Acrobxc Soxl Membohsm half-life (days) 1500

Esumated Groundwaler Concemrauon (ppb) 164 8-

It DU R

CEER PR

Pemnn it
RN

- PAvalud ol 1500 is pred;:uzd on acceptable rudies suggesting compound subzlny nd a mommcnd.mon by the EFED" Rnk
) Rc\ncWPaml that & valut br 1500 represents 2 ccnumuw maimum mmp{m ol stability inthe modal .

. EFED csttmates a drinking water- exposure concentranon of 164. 8 ppb for qumclorac as predlcted

' by SCI—G‘ROW modelmg rcsuIts

There may be. exccpnonal mrcumstances under whxch groundwater concentratlons couId exceed

" the SCLGROW estimates.. However, such exceptions should be quite.rare since the SCI-GROW

modeI is based cxcluslvely on maximum groundwatér concentrations from studies conducted- at

o sites artd undefr conditions which-are most likely to result in groundwater contamination. The \". -
* - groundwater concentrations’ generated by SCI-GROW are based-on the Iargest 90-day average ‘

R * recorded during the sampling period. Since there is relatwely little tempora] varidtion in.
Lo groundwater concetitrations compared to surface water; the concentranon (164.88 ppb) can be -

- cons1d ercd as both the acufe and chromc values

A rcvwed dnnkmg water assessment, reﬂectmg the results of this g;roundwater assessment are

mcluded as Appendtx B to this document

- Toxicity t0 Terrestrial A_nlmals .

J - o
- « ! s

. 7/ . -
-Acute and Sub’acute' Avia,g Tox'icity

: TOXICOLOGICAL CHARACTERIZATION

o

o An acuté ora[ toxtctty study using the techmcal gra.de of the acuve mgredlent is reqmred to
estabhsh the toxicity of a pesticide-to birds. The: prcferred test species is either mallard (a -

R Qumclorac isa qumolme carboxyltc acid. The mechamsm of herbtmdal actron is gencrally smular
.. tothe mechamsm for the. p’henoxy herbu:ldes (t e., mmncry of the plant growth horrnone auxm)

. waterfowl spemes) or northern bobwhite (an upland-gamebird).” "Results of these tests are listed in-

1. PR
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T able 6 The most scnsmve spemes s the mallard duck (LDS,, >1900 mg/kg, LD50 valye . *
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L exprcssed ona, bodywexght-based dose), whxch wm servc as the toxxcologxcal endpomt in av1an
' smgle oral dose exposure nsk calculations. - R ;

- Table 6. Avmn Acntc Oral TOXIClty Data_

Spectes '
| Northem bobwhite” . 98 | . >2000- . | 41063547 |  coré - | .

quail Colinus P o (no mortality at 2000). | .. " -, - ’ . -
|| virginiamus : I » N i ] o
" ||Malfard duek - ] ,98. . .| >1900, | 40320810 .| supplemierital* °

Anas plazjyrhynchos .77+ {nomonality at $70, N R L A

| |+ 20% mortality and - £
convulsions at 1900)

LDg: !.Athal dosc to’ 50% of test populahon :
- "NOAEL: No observéd adverse effect level
*{isted as supplcmchtal dué to qncshonalbe husbandry practxccs (c & thenccks of ducks bound wnh bands to
prcvent rcgurguanon) . .
Two subacutc dxetary studles using the techmca] grade of the active’ mgrcdxent are requxred to
} establish the toxicity of a pesticide to bxrds The preferred test species are mallard (a waterfow]
species) and northern bobwhite (an upland gamebird). Results of these tests are listed in Table 7.
. The LC,o of >5000 mg/kg-dxet extiibited for both northern bobwhite quaif and the mallard duck
- will serve as the basis of the. tomcologncal endpomt for subacute dletary exposure Tisk -

’ calculatlons

“Table 7. Avian Subacute Dxetary Tox@y Data L

Spectes L

Northern bobwhite, |~ 96 T 8000, - 40320812 | ' come

| quail Colirus : " (nomonility.ta 2500) ' R
wrgzmanus ) o

Mallad duck Anas - | - 96 . 55000 | 40320811 | . core
(atvrhynchos o , T (nn momInymSmo) : : ]

LCq: Lethal dxetary concentration to 50% of test. popnlauon e T : v o

NOAEC No obscrvcdadverseeﬁect concem.rauon R Lo

EWOAmkishen Cocurmnt projecprauinclomacquindordpd 798 © 24 i .
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Chromo Av1an Exnosure Effects :

Avian reproduotlon studles using the techmcal grade of the actlve mgredlent are requlred when
" any one of the following conditions-are. met (1) blrds may be subject to repeated or continuous. -
- exposure 16 the, pestrmde, éspecially precedmg or durmg the breedmg seasan; (2) the pestlclde is
. stable in the environment to the extent that- potennally tokic amounts may persist in animal feed;

T
N\

-y

. (3) the pesticide is stored.or. accumulated in plant or, animal ‘tissues: and/or (4), mformatron denved

* from mammalian: reproductron studis indicates reproductlon in terréstrial vertebrates may be”
Quinclorac satisfies condmons 1

' advérsely'affected by the antlmpateﬁ use of the product.,
‘ through 3. The pref‘erred test specles are mallard and northem bobwhlte

_ The results of avian reproductton tests are hst ed in Table 8 The northem bobwhlte reproduotlon

NOAEL of 500 mg/kg-diet serves as the reproduction toxicity ‘endpoint for avmn reporductron

" risk calculations.. This NOAEL is estabhshed with respect to the most Sensitive toxmtty endpoint

observed for the study, reduced survival of I4-day old hatchlmgs ﬁ'om eggs set.

: Table 8. Avum Re roduction Tox1c1ty Data

Spec1es
~INorthern . 99.19 10000 500 | 44129201 | core’
|| bobwhite quail - (reduced 14. -| - s A

Colinus - . - | day survivors

virginianus | of egg set) . _

Mallard duck .~ | 99.19 * | %1000 1000. 44084501 | core*

Anas N ‘ B

platyrhynchos

LOAEC: Lowest.observed adverse effect concentration”
NOAEC: No-cbserved adverse effect concentration

“*classifiable as core for tlus nsk assessment as lughest dose e‘:cecds maxlrnum r;cpected cn\nmnmcmal ;

N COIICCI’IU‘!UOI!

.Acute and Chronic Mammalian 'I_‘oxicig:-

~

ey

. Acute mammalian toxicity data ae,summﬁed in Table 9. The:most sensitive acute endpo‘int is’
for the |aborator'y' rat (Wistar stréjn) with a minimum LDy, of 21_90 mg/kg bodywe'tght.

: Table 10 summarizes the reproductlon, and deverpmental toxrmty data for laboratory mammals
chromcaIIy exposed to quinclorac. For the purposes of this risk assessment; the rat 2-genération -

A reproducuon study NOAEL of 160 mg/kg-bw/day for reduced pup viability was selected as the
* threshold for mammals chromcally exposed to quinclorac: This value i§ quite similar to the

threshold for rabbit developmenta] data, in wh:ch the NOAEL for increased fefal resorptlons was

200 mg/kg-bw/day ‘.

| EWOMmISthen Ciewrrent projestainelorseyinelor.wpd 71799
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Speclcs

. Ingredlen ; :
; ‘Rat (Wi's‘t,ar)' . technical "rhalc::306_.0 ".4.106'3506._ core -
S L -0 | femalei 2190 L |
‘Mouse (B6C3F1) .. |‘technical | >2000 -~ | 41063507. | core

LD Lethal dose to 50% of test population’
NOAEL No obscrvcd aclversc effect level

Table 10 Mamma! Chrdnic, ReEroductmn, and Devclopmental Tmuclty Data '

Rat (Wistar) | 965 | 3 month’ 12000 mg/kg-dict' | 4000 mg/kg-diet | 41063516 | suppleméntal
Co - | feading slight nephritis D P .
Rat (Wistar) .| 96.5. | Developmental | * a3 41063524 | minimum
Ao mg/kg-bw/day S
Rabbit 983 | Developmental [600 .. - -|200 . . |41063525 | ‘minigium
(Chbb:HM) . ' | mg/kgbw/day . mg/kg-bw/day ‘ :
' ;| increased fetal; *+ i
_ .-rcsorpuons s
|| rat (wistar) | 97.40- | 2 generation | 4s0 | - 160 mghkg: | 41063536 | minitnum
. 98.3 . [ reproduction mg/kg-bw/day bw/day 41910001 | °
’ < | reduced pup .
viability -

LOAEL Lowcst obscrved adverse effect level

NOAEL: No obscrved advcrse effect level

: Bengﬁ cml Insect Tomcnv

A honey bee acute contact. study using the technical grade of the actwc mgredxent 1S requtrcd if i
the proposcd use wﬂl rcsult in honey bee exposure. . Rcsults of these tests are- Ixsted in Table 11,

I

Thc resu Its indicate that techmcal qumclorac and the 50% formulatlon are relatwe!y non-toxxc to -
bees on an acute contact basis. "The. guldehne requlrements (141 )are fulﬁlled (MZR]D 427702-
.33and 434928 45)

et amele
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- ISpecws C)assxﬁcanan L
N Honeybee {98 1381 | 141063575 | core
Apismellifera  *| - o ; S 5
| Honegbee |50 >181 | <604 41063576 - |-core

Apis mellifera | L (owestdose | © . |
t' - ’test'ed)' - L v

| Toxlclty to Aquntlc Ammals

BRI LDm Lcthal dose to 50% of tcstpopulamn )
T NOAEL No obscrved adversc effect lcve[ N

.....

) Two freshwater fish £ox10|ty studies usmg the tcchmcal grade of the active mgredlent are requlred
to estabhsh the toxicity of a- pwtlmdc to freshwater fish, One study shiould use a coldwater

")

* species (preferably the rainbow trout), and the other should use 2 warmwater | specles (pref‘erably "
“the bluegill sunﬂsh) The rcsults of these tcsts are hsted in Tablc 2. " o ‘

The results md\cate that qmnclorac is shghtly toxxc to ﬁsh onan acutc basxs The guldelme '.
* requirement (72—1) is fulfilled. The blueglll sunfish LCm of31.6 mg,/L is uscd as the acute .

freshwatcr to:ucxty cndpomt for the risk a.sscssment

[y

r

A Table 12. Freshwater Fuh Acute TOXlClt'! Data .

I

. . L
EWOdenkieh C:ewrram groje “‘.

lor.wpd 31 759

Coret

.Specxes
""‘.Bluegm su'nﬁsh 96" . | 31.6(26.7-39:6)" | 41063555 - * |.core .
|| Leporis s C Co : B IR
macrach:rus / AN
| Rainbow trout:™ | 96" - >83.5 . . - . 41063548 - | core - ,
- ' : : K m«ultyuhg}uldme . .
| Oncorhynchus . Do mortality at i , _ _‘ L o
. |-mykiss - s Lo ’>_ I S
"« * . LCg: Lethal concentration tojo% ‘of tést population ’ Ve S
L NOAEC: No obiserved adverse: effect concentration ,*

LU g beermn iy gLk 1 il Wi T N s
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. , - reshwatgr Fish Toxrclty frorn Chromc Exposurc

. Table 13, Freshwater Flsh Chromc Tonclty Data (Earletfe Stagjtudy)

. L

-'Table 13 summarizes the avallable freshwater fish toxrcrty data from chromc cxposurc o ‘

“| Classification || -

- Specles
B ;_Ingred1ent :
‘Fathead-minnow: | techinical | 31 (larval. | 16 44084502 | core
‘[ Pimephales - [growth) Lo ceo
promelas .. - -

p LOAEC: Lowest.abserved adverse eﬂ'ect conoentrahon .

NOAEC No obscrvcd advcrsc effect concentmuon ]

7

i \ Freshwater Invertebrate Acute T0x1c_t1

[

requxrcd to assess the toxicity of a pesti¢ide to freshwater invertebrates. The preferrcd test:

quinclorac is slightly toxic to aquatrc mvertebratcs on‘an acute ba51s The gmdclmc requrrement

(72:2) is fulfilled.

DA freshwater aquatlc mvertebrate toxrclty test usmg the technical grade of the actwg mgredlent s

.- organism is Daphria magra, -but early instar amphipods, stoneflies,-mayflies, or ‘midges may also -
- be used. Results of invertebrate toxicity’ ‘testing are listed in Table 14. The results indicate that -

The Daphnia magna EC,0 of 29.8 mg/L serves as the freshwater 1nvenebrate toxlcxty\endpomt for

. nsk assessment.

L Spec1 es

L

. Table 14 Fres hwater Invcrtebrate Acute 'IioxIcrgy Data

. Dapbma ragna

96 -

| 29.8 (23. 842, 4)

| 41063556

| Gore

“ECy: Effectiye concentration to 50% of test population ~
NOAEC No obscrved advctse cﬁ'ect oonocrltranon ;

Freshwater Invertebrate Toxmt\Lﬁ:om Chromc Exoosure

(72-4) is ﬁﬂﬁIIed

P e

.- Data for freshwater mvertebratc chromc toxlcrty are Ilsted in Tablc 15 The guxdelme reqmrement

The Daphma magna 21 day NOAEC of 1 10 mg/L is used as'the ﬁ'eshwater mvcrtebrate toxrcny
endpoint fot chronic exposure. It should be noted that the 21-day NOAEC uncxpcctedly éxcecds’

~

. e
.;Wt" I C.tu'r—-', i

\quindlor.apd 23799

. the 48-hour EC,O ‘for thé same species. This observation is likely the result of differences in test
" water condmons or as the resuIt of surfactant use inthe acute toxrcrty tcst 'As qumclorac 1san
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. acid sub_;ect to dlssomatlon in Water dlﬁ‘erences in water hardness may mﬂuence the toxu;nty of
" ihe compound "The available data suggest that qumclorac is-more toXi¢ to freshwater

invertebrates in soft water. (48- -hour LC,O— 28.9'mg/l in walter 4048 mg CaCO,/L) compared o .

- harder water 2t -day NOAEC 110 mg/l in water >150 mg CaCoO fL): Ad altematlve expl anatlon
f‘or the dlsparate toxicity results may be the prcsence of surfactant in the acute test ‘whereas no .
»surfactant is‘evident for the chroric test. The use of the available:21- day chromc data as the -

' tox1c1ty endpomt for all ﬁeshwater systems reprcsents an uncertamty

- Table 15. Freshwater Invertebrate Chromc TOXIClt_y Data (2 1-6 ay ilfe cycle test)

Daphnid magna * |'tectinical | >110° 110, - - | 44129202 | core
' LOAEC: Lowest obsetved adverse cffect concentrationn . © N
'NOA.EC No obscrvcd adverse cﬂ‘ectoonccnuanon ' : T -

' Esmanne and Manne Ammal Acute Tgx1cm¢ I- NS .

Table 16 summanzes the data avall able for qumd orac eﬁ‘ccts on estuanne and marine ammn]s

For the purposes of this risk assessment, the sheepshead minnow NOAEC. of 94. 4 mg/L will be :

used as the'acute toxicity threshold for estuanne/mannc fish and the mysld ECSO of 69.4 wﬂl '
serve as the threshold for estuanne/manne mvextebrates S e

. Table 16 Estuarme and Manne Animal Acute Toxlclty Data

Specncs
Sheepshéad finnow™ . 96 - >9d4 - aioe3s49 . |core
Cyprinodon variegatis .7 | (nomorialityat - . y “
C .' ] : highest dose) ' ) _
Quahog clam colee T >96.1 | 41063552 ;- core
Mercenaria mercenaria | © -~ _: -.. . | (26% reduction in . . :
ST T ' number of normal |
L farvae at highest dose)’ ’
Mysid .o L. |96 694 (504-118) . - | 41063553 - | | core”
Mys:dopnsbahm R ' K i - N s
Blue crab - ~ e - >944 . |4106355)". " | supplementai*- - [’
C‘aIImecles:apidds . “ t 7 | (no montality at S :
: b : higltest dose) . .. i

LC,,, Lethal concentration to 50% of test population = 1 . ¢ -
ECy: Effective concesitration to 50% of test population - '
' NOAEC No obscwcd zdvcr:c cﬂ'cct conc;:n!.ranon '

*not listed acccplabic fest: spccxcs '

. . .
3 . . A

¥
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Es(uanne and Mgnne Ammal Toxxc;tg f[om Chmmc Exgosurc .

“No data are, avaﬂable for the toxloﬁy of qumclorac to estuannc and matine animal§ followmg
 chronic expOSures The 51gn1ﬁcancc of thxs Iack of data is dlscussed in the risk charactenzatlon

- Toxicity to Plants-

.Ten‘estnal Plant. Toxxcxtv

Table 17 summarizes. thc avaxlab]e data for the eﬂ'ects of qmnclorac on terrestnal plants The
. toxicological (hreshold for seedling emergence used in ‘the risk assessmient is based on. the carrot’
. EC,, of 0.004 1b-ai/acre. . The.toxicological threshald-for vegetative vigor used in the risk
- assegsment {s based on the tomato EC25 of 0.007 1b at/acre

Y

" EWOderbishan Cestomt prejecta\quinclonaquindlor v 21798 - 30 -




PR—

e e e

e

R R

N

H

o warpAs

spec{"ci_:'_‘;‘; i %Aum
S InLé(hent

N AT

‘Soybean - | . 96 . I 'SE’ - 0047 T | <0047 - {7 41403501

' yc.”- : 96 | W 0203 = | 0.125 , -41403503.'

fiewee =] 0 96 | sE. | emy | <o -| 41403501

. Lactiga sativa ~

core

%. | vy | ool | <00l | 4143503
SE

Carot . 96

0004 | <0004 .| . 41403501 -

-cote

Daucus carola - T ’ VR - -
L A 95 . W . 0027 T 002 41403503

core-

Ttomste | 7. 96 | sE | 006 - o02 | 41403501

Lycopersian - —— . — ;
esculentum . 9 | v .| 0007 | " ogos’. | 41403503

Tocore

|| Cuctmber 96 [LSE | .- 0012  <o012” | 4l4p3s0l

core

Cutusis sativus [+, . — -
_- T e v | oo | 0012 |, 41403503

Eabb&ge L" 9. - | "SE | 0.161_,'_- © 025 T | 41403501

Brassica A R T - :
oleracea - 96, Vv . 26.0: . 2'-0' . 41403503

core -

oat 0| % | SE |07 | &gT | 10301

. core

Avena sativa . B - S ; e - i
> %6 W 683 20 - + . 41403503

Ryegross - - . 96 .| SE | o2t | <027 <!  ai4d3501

core

o - | -Lotium peréniie M ; — —r —
! A B S I A >0 | 20 41403503

C?I’C

Com - - 96 -

0211, | <021 | Aleo3sor

Zeamays . - . ’
- 96, - 1.05 .05 + 41403503

" core-

by

0.8 - | <0118 41403501

core

Onion' - ; ‘, 96
Allium ce -
! Pa 96

iBs |8 s

1233 20 .| 41403503 .

,_core

SE: secdling emergence
vV vcgcmhve vigor . :
EC,y: Effectivé concentration for 25% reductzon in cmcrgcncc or growth measores
: NOAEL no observed advcrsc cﬂ‘oct Tevel

L
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: Aquatic Plant Téxicity

Table 18‘ Aquahc Plant Toxmty Data

- 'Tabl'e~18 'sumn‘narizes the»évailéble‘ éqliétic_pl"ani toxicity data for quinclorac -

Navicula

pelliculosa

Freshwater diatom

|J.

505

141063574

Core

Greenalga
Selenastrum

capricarnutum -

9%

0.5

: 4‘_1065 574

core

. . 4
Marine diaton
Skeletonema
costatum .

. 96.

0.5

41063574

core .

Duciveed
Lemna gibba.

96

0.5

4-106.3574

core .

Anabaena flas-

Bhiegreen alga -

196

0.5

41063574

core

aquag

EXPOSURE ASSESSMENT

Terrestrial ‘Avian‘.'and Mammalian Exposure Asses‘sm‘eﬁt s

.For pesticides appltcd asa nongranular product (e.g., hquxd dust), the estxmated environmental .

. ECy: Effcétive concentranon for 50% mlubmon :
NQAEC: No observed adverse effect concentration.

y

* concentrations-(EECs) on food iteis following product application are compared.to LC50 values
to assess risk. Thepredicted 0-day maximum and mean residues of a pesticide that may be

¥ expécted to occurTon selected avian or mammalian food 1tems 1mmedxately foIIowmg a direct
smgle application ht 116 an/A are in Table 19.
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Table 19; Estmmtcd Env1ronmentaL Concentranons i‘or Avmn and Mammahan Food
Items (ppn‘l) FOHOng a Smgle Apphcatlon at 1 lb m/A) R »

B Fop'd It'é"i‘ns' »
Short grass . - _ ( .
|lTaltgrass” . . ¢ - - jme o C  i|36
Broadtcaf/forageplamsand.smaninse‘ctsb - s e

! Predicted maximuim and-mean residues.are for allb ax/a apphcauon rate and are bascd on Hoerger and Kcnaga )
(1972) as modlficd byhetcher etal (1994) . oL
- v ’ o
o The re51dues predlcted for an applacatlon at'l b an/acrc are modlﬁed by multlplymg by the a.ctual :
- application rate-for:the subject active mgredlent Table 20 presents thc estimated environrental .-

concentrations (EECs) used in the avian and foammalian risk’ assessments. It should be noted that
... EFED-elected to us€ the maximum annual application rate as a worst-case assessment of éxposuré
© - to.terrestrial mamrhals.and birds for the Paramountmproduct This declsnon is predlcated on the

. possibility.of a short interval between applications (minimim 14 days),’a mechamsm of action that
"~ suggests the comppund crosses leaf surfaces, observations that the comp ound can be accumulated
in plants across-the root, stability to hydrolysis aerobi¢ soil metabohsm and the unoertmnty
surroundmg the stablhty of the compound to photolysls = -

N

]

- qvoaaﬁdmcgn&‘smoimmdmmm.vvdvl7m; - 337,
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AL

Mammalmn Food Items
—=; ==

Table 20, Estnmated Envu:onmcntal Conccntranons (EECs) of Qumclorac for Avmn and

sy '“(Pé;amount"“ﬁw R

" | Short grass.

-'."'failgmsls o [ o

’ 82._5-

pl:mts and'small -
Insects ‘

Bmadleaf/fomge T

013

- Fruits,.pods, :‘.;Eéds, ’
| and large insects”

113,

| Short grass -

'240'..

L. 600

'fall grass

110

275

Broadleaf/forage )
plants and small -

| insects'

Emizs pods, seeds,

135

338

nd latge inscets

T ;415 ,-

3.8

N

3

’ " smglc epplxcatron is conservatively.assumed to be at maxxmum "annual app appncauan rate -
» restduc (m:xdue @ 1.1b azlacrc)(labelod applwauon rale)

;o

e Ly e

I CRENP

."'.!’

XS

%~ For the assessment of avian nsks exposures were based dnrectly on the d:etary concentratxons
. summarized in Table 20 because: toxicity endpoints are expressed as conceritrations in.diet, '
i .. However, the mammahan toxicity: endpoints selected:as the basis for. assessmg risks are expressed
* asgithera smgle or daily oral dose.. Therefore, the dietary concentratioris in Table 20 mist be
¢onverted to an oral dose befors comparison with the toxicity endpo ints can be made. EFED
elected to use.the. most conservative mammahan mode! commonly 1 used in assessmg pesticide .
4 risks; that ofa 15 g (0.015 kg) ‘herbivore/i nsectxvore that -daily consumes 95% of its bodywelght
: as ﬁesh—wexght dxet (O 0143 kg). The resulting equation for conversxon to dmly orai dose isas.

[ follows: . S
conservative marmmal ‘d;ailyl oral dose = (EEC rﬁg‘/kg')(o\.m@ 'kg){‘d-o'lf’ icg'

Table 21 summ_:ziri'zes-tix-e mammalign’ exposurés converted to daily oral dose. o

1

¥
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L pmaﬁéc ;
| paramount™ . |0.75 . Shoit grass 180.0 BRI G-I 1
| PR ,_'Tall grass - | 8255 |77
' | Broadieafforage |101.3 965
-| plants and small o L
R insects” "~ ! |-
Fruits,. pods, 113 | 10.7
. .| seeds, and large: | :
_ « insects : ,_ A
|| Paramount™BW . |, 0.25 - ° | Short. grass 60.0 . 572
' - Tall grass 215 362
Broadleaf/fdf@ge] '33.8 32.2
; plants.and snall S
) insects . 5
Fruits, pods,, |38 36.
seeds, and large. < '
EL . ‘| ‘insects ;

) smglc appl:catlon xs conservatxvcly asumed to be at maximim annua] applmtxon rate .

Aquatxc Orgamsm Exposurc Assessment

The GENEEC estamated enwronmcntal concentrataons (EECs) servé as the exposurc estimates
for ﬁcshwater estuarine, arid marine organisms. The peak EEC is selected to represent . -

'

exposures for acute effect risks. The 56-day and 21-day : average EECs serve as the-exposures for-

_chronrc effects to fish’ and chrtebrates, reSpectavely These values are summanzed in Table 22

' xThe Pm’amountN values are based on an assumptl on of two apphcataons of quinclorac- (0 375 lb

“aifacre) with an mterva] of 3 months (90 days) o5 an mterval of 14 days between applications. . -

‘The 3:month. intérval was assumed.to be the typical mterval "based on continuodus sorghum *
pmpagata on." Taking Kansas as an- examplc state for sorghum propagatxon plantmg typically

oceurs in June-and harvestmg occurs in October (Usual Planting and Harvesting Dates for U. S
I reld Crops United. States Department of Agnculture Agnculture Handbook Number 628)

N
{

EWNchhen c:m}mlm}m."\i&ngmcwcloim 2789

-

s

',),

44



. e

‘_D and Seml-a uanc Area

T "apphcatlon rate.

N

. Because qumclorao is to be used ﬁ‘om emergence to crop hexght of 12 mches the ﬁrst apphcatxon -
-may oceir. as lateas J uly. ‘Because quinclorac must be used post harve‘st( for. bmdweed control -
. "befote the first frost; the second annual. application was assumed to.occur late in September “The
" 14-day interval was based.on a rare but conservative scenatio (personal communication bet\veen a
" E.Odenkirchen, OPP ‘and Nelsen, BASF, January 21, 1999).in which two closely spaced
‘applications of 1‘-’ara.mountTM were necessary for weed oontrol on the pOst-emergent sorghum
- CTOPp. : . .

Y

’ The ?aramountTM BW va]ues are based on an a55umpnon of one annual apphcaﬁon of qumclorac _

(0. 245 b a:/acre)

_Table 22 Estnnated Env:ronmemal Concentratmns forA uatic Orgamsms :

Paramoun™/Aerial |, 90 . <4028 | 4033 | 4017
o e 1 | soas | w023 | soar |
|Paramonn™ | 90 | 4020 | 4016 | 4010 |
Ground Spray S ——— . - :

SO e | abao | g6 | a0 f| -0
Paramount™ BW/ " | mome’ *| 13167 | -13.4 Bar | n o
Acrial o o ARE R T _
Paramoun™: BW/ Do| mene. | 113 | w32 | 130
.Ground Spray ol .

' Exposure to Nontarget P!m‘lts '

Terrestnai plants mhabmng dry a.nd semi-aquatic areas ma_y be exposed to pesuo|des from- runoff

‘spray drify or volatdlzauon Semi-aquatic areas-ar¢ those, low-lyifig wet areas that may be dry at -

certain times of the year. EFED'$ runoff scenario is: (1) based on a pesticide's water solubmty

~ and the-amount of pesticide present on the soil surface and its top.one inch, (2) characterized as

’*sheet ninoff™: (one treated acre to an adjacent acre) for dry areas,-(3) charactenzed as
"channelized runoff* (10 treatéd acres to a distant low-lymg acre) for semi-dquatic areas, and’ (4)

B . based on fraction of gpplication : as runoff values of 0.01, 0.02, and 0.05 for water solubxhty of
<10. ppm, 10- 100 ppm, and >100 ppm;: respecttvely o

v

:' Spray dnﬂ exposure from ground app lication is assumed to be 1% of the apphcatton rate Sp ray '

drift from aerial, air blast, forced-alr and chemlgzmon apphcatxons is; assumed to be 5% of thc

7

. Because the water solubxhty of qumclorac is vnthm the, range of. 10-100 ppm, the currcnt EFED

EWOembscen E:cuzvent roj ',"4 i ",v;pqyrm . : 36'

45



R

y pohcy dlctates that'the fraction of apphcatmn as runoff used in modeling exposures to non-target' -
" plants 150 02 Note thlS pohcy assumcs that mnoff is directly relatcd to water solubrhty )

' Por the purposes of t}us nsk assessmem, EECs are calculatéd for umncorporated ground »~. '_' )
r appllcatlons and aéial applications; ‘EFED policy has established the following : formulas for - '
calculating EECs.for dry areas adj acent to treatment sites and EECs for scmr-aquatlc areas
" follows . : ,

,.Calculatmz EECs for terrestrial p_]ant mhabrtmz drv (ug[andl areas admgent
to treatment sites - . :

Umncorporatcd ground- appllcatlon , ‘ :

Runoff. (shect) maximiim,application rate (Ib az/A) X runoﬁ‘ va]ue : ,
Drift. = maximum application rate x 0.01 = - o o i
EEC for oompanson to seedling emergence endpo ints = runoFE (Ib-ai/acre) + drift (lb aL/A) - : '
EEC f‘or companson to vegetative wgor endpomts drift (lb ai/A)

_ Aenal appl ica’uons : ' '
RunoH‘(sheet) maximum appllcatlon rate (lb ax/A) X 0 6 (60% apphcatlon effi c1ency)
. X Tunoff vahie..
. Dnﬂ ‘maximuin application rate’ (Ib atlA) x 0. 05 T
EEC for-¢ comparisen toseedling ‘ernergenice endpomts = runoﬁ' @b alfacre) + dnt‘t (Ib ai/A)
“EEC for comparison to vegetatnve wgor endpomts = drift (!b avA) '

Calculatmg EEg:s I'or terrestnnl plants mhabrtmz seml—aguatlc low—lwng areas

Tt

. Umncorporated ground appllcatlon , :
- Runoff (channelized) =maximurh application rate (lb ai/A) x runoFE value x 10 acres-
Drift = makimum appllcatlon tate x 0.01 ,
EEC for companson to-seedling emergence endpoints = - runoff (lb az/acre) + dnﬁ (Ib at/A)'
EEC for companson to vegetatwe vrgor cndpom(s = dnﬁ (lb a/A) . :

" Aerial application: ~ S
Runoff (channelized) = maxrmum appl ication rate (lbs m/acrc) x 0, 6

_ (60%-application efficiency assumed) x runoff valie x 10 acres
Drift = maximum application rate: {Ibs ai/A) x 0.05 :

. EEC for companson to seedlmg emergcnce endpomts = funoff (lb ai/acre) + drift (lb m/A) :
EEC for companson ‘to vegetatlve vxgor endpm nts = drift (Ib at/A)

_ Estimated envlronmental.concentra_th_ns‘for dry and sémi-aquatic areas are ;n’-’I‘-aBie'B Lo

EWOdmischen G auen proj i equincler.vpd 2117930 . 37
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Table 23, ‘Estlmated Envnronmental Coucentratious (lb§ aI/A) For Upl:md and Seml- O

Prodiict/ .
. Application
Method/ Rate of
Abpplicationin Ibs
ai/acre!

Aquatlc ‘Areas fora Smglc Apphcatlon

‘Paramount™

‘Ground Spray

Unincorporated |’

075,

0.02. -~

0.015

0.15

0.0075 .

0.0225. .

0.16

Aerial . .

0,75

002 -

0.009.

0.054

0.0375

0.0465

0.09."

Paramount™BW

'Unin'co.r]ior_atcd
_Ground Spray -

025

6.005

|.0.05

0.0525

|| Aenal

0.02

0.0025

0.0075

0

Log

0.003

0.018

- . Aguatxc Plant

Tablc 22).

Risk Quotxent (RQ) aud the Levels of Concem (LOC)

EWOdenkichen C:ourent project

\

\quindorwpd V1799

_RISK AssEs‘srvaNT and CHARACTERIZATION |

38 .

- I&%_Q.QISS‘
' The raté of applicalion is aséumed to be the maximiim annual rate of the active ingredient in each product
' bccausc ofthe sLablluy of the compound to hydrolysns photolysis, and both acrotnc and anacroblc metabolism,.

.0.0305

: Exposure for atleatic plants is based on the same GENEEC model Peak EEC outputs as for
aguatic orgamsmsldescnbed in the section perta:mng to aquatlc ammal exposures above (see

.Rxsk charactcnzatlon mtegrates the results of the exposure and ecotoxicity. data to evaluate the
likeliiood of adverse ecological effects.” The means of this integration is called-the quotient

*  method. Risk quotients (RQs) are calculated by dmdmg acute and chronic exposure estimatés by
' toxtc:ty vaJucs > :

)

. AL



RQ E)QOSURE/’IOXICITY L

~
[

. RQs are then compared to OPP's levels*of concern (LOCs) 'I‘hcsc LOCs are uscd by OPP to
analyze potentlal risk to nontarget drgamsms and.the need to consxder regulatory actioft:. The .
“criteria indicate that-a pestictde used as-directed has the potential to. cause adverse effectson .
_ nontarget orgamsms LOCs cis rrcntly address the fallowing risk presumpnon categories: {1)
acute lugh -- potentlal for acute risk is high; regulatory action may be warrantcd in addition to '

.. Jestricted use clasmﬁcatlon (2) acute restricted use - the potential for acute risk is hxgh but may

" be mmgatcd through ‘restricted use.classification; (3) acute endangered specics - endangercd

species may ‘be adversely affected, and (4) chronic risk - the potentlal for: chromc risk is high, -

- regulatory dction may be warmnted Currently, : EFED does not perform-assessments for chronic
* sk to-plants, acute or, chromc risks to nontarget msects or chronic nsk ﬂ‘om granular/balt '

‘formulatlons to blrds or: mammals

The CCOtOX!Clty test values (measurcment endpomts) used in the acute and chromc risk qUOtlentS .

dre derived from réquired studies. Examplés:of ecotoxicity values derived from short-term -
laboratory studies that.assess acute effects are: (1) LC50 (fish and birds), (2) LD50 (birds and
‘mammals), (3) EC50 (aquatic plants arid aquatic invertebrates) and (4) EC25 (terrestrial plants)
Examples of toxxmty test effect levels derived frém the results of lorig-term laboratory studies that
. assess chronic exposure-relatcd«effccts aré: (l) LOAEC (birds, fish, and aduatic mvertebrates)

. and (2) NOAEC (bnrds. fish and aguatic mvertebrates) _For birds and mammals, the NOAEC \
generally is used as the ecotoxmlty test value in assessing chronic exposure risks, although other -

values.may be used when justified., Generally, the NOAEC is-used” as the ecotoxicity tCSt value iy A

agsessing. chromc exposmc risks to, ﬁsh and aquatlc mvcrtebratcs

- Risk prg_sumptlonsvland the correspondmg RQs and LOCs,.are tabulé_x'ted.bélow.l |

-

- Risk_!’.requinptionsfqr'Termstrial:Anirha‘Is.n p St SN

" EWOdenkiohen'C:utrent projec ariiktonciquineler nped VI 9%

*_Risk Presumption RO R 7
_ 'T,Acuncnigtim'sk o SR EEC'ILCSO orLDSO/sqﬂ’orLDSOIdAY‘ 05
o Acute P‘~csm'cA1‘t=d;Usc” | S EEeLesyor LD50/sqft or LDso/day (orLbso Yozt
S . ' , .- <50 mg/kg) o _ e
v.;fAcu!e Endangewd Spcmes . -{ EECILCSO orLDSO/sqﬁorLDSO/day ‘ 01 ‘ g o
_cmomcmsk o -EEC/NOEC o U R
 Wild Mammals T . o i - . T
-~ Acute High'Risk . R -EEC/LCSO orLDS(;IsqﬂorLDSOIday oo ’lO.S-*' S
‘AculeRestriced Use  © ..  EEC/LCSO0or LDSO/sqf orLDSO/day (orLDSO 02 .
. ' S <somghg) L S
39 T S
" 48:
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* “Risk Presﬁn&ptions for Teﬁég_stﬁ‘ai ‘Animals

Risk ¥ Presumnuon CoL e RQ' ' K '. s LOC
" . "Acute Endangered SpecneS\ . ... EECILES orLDSO/sqﬁorLDSOIday B
ChrovicRisk ' * .. EECJNOEC S U
1 abbrevxanon forEsnrrmted Envxronmcntal Conocntratxon (ppm) on a\mm/mammallan food atems Cor T
2 .mgi® T ¥ migeof toxicant consumed/day  © . ) _ . T
LDSO *wt. ofbird |, LDSO¥weofbid - .° .o

Risk P.resumptl'o'n‘s-for Aguatic Animals -

. Risk Presumption N ‘.'RQ;;" : - . Loc
AcweHighRisk: - . 'EECI/L'cso"cr-EcsO' L e
A’cutcR&trictchsc S I. - ..EECILCSUorECSO S ' Id'.i .
_AcutcEndangercd Species, - et oo I EECILCSO orECSO L ﬂ; ‘ :. e .‘ ;0.05
Chmmcmsk T C EEC/MATG or NOEC © .~ - o

! EEC (ppm or ppb) in watcr -

)-

Risk Presumptions for Plants. -

Risk Presumption . L . . RQ.- . s TR e LOC

Terfestrial and Semi-Aquatic Plants

AacHighkisk ~ | - . - - EECwCSs G - o
AculeEndangeredSpecics . EECECOSqrNOEC © [ . . 1

o R Aquanclers ‘ '
' Acutc}hgthsk . Lot \E'E'_C’/E(fso.f - B IR

" Acute’ Endangémd Species ' EEC/EG05.0rNOEC I' o o1
TEEC=WsaA ., - T

! EEC (ppb/ppm) m watcr L - ' ' ; ;

Rnsk Assessmcnt for, Nontargct Terrestnal Ammals T

v

Av: an Acutc and Chromc Rlsks

T)\e acute and chnomc nsk quottcnts for broadcast apphcattons of qmnclorac formulattons are.
listed-in. Tables 24 and 25,; Even under a’ conservative assumption of maximum a:mual application
- rates, no EFED levels of concern (LOCs) are cxcceded under the exposure scenanos asscSSed

EWOdmnischen Cicurrens pro} \quindoraquindor wpd V199 ) 40
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Table 24. Avmn Acu te Rlsk Quohents for Smgle Apphcatlon of Qumdorac Products (Aeruﬂ

Product’ :

s Apphcatlon

. and Ground Spray) Basedona Northern Bobwhlte Quail LCSO of >5000 mglkg~dnet

|| Paramount™

| Siort
-Rrass .

Ul
|:grass -

25000

- <0.017 |

,L~

- Broadleaf

plants/Insect_s S

1013

"t >5000

|

<0.020 -

; 'Seeds

NE K]

>5000 "

<0.002: ;

| Paramount™ . [-0.25- Short © 76000 | .>5000 .| <0.012 .
" |DW . .| grass Lot I
' | Tall’ 27.5 5000 . | +<0.006
" | grass . , T
| Broadleaf . | 338 ' >5000 | <0.007
9 ’ ‘pl@nt‘s/Insect‘s,- | ' N
) | Seed 38 >5000°. | <0.001 -

5 .

M

50

. - !Risks foermonntNBW are for the quinclorac componcm alom:, no assessmcnt has been pcrfomwd for the -
o 2 4.0 component of this pmduct - -

R UL WAPUR Y



. Table 25, Avian Chromc Risk Quotnents for Smgle Apphcatlon of. Qumclorac Products

- (Aérial and Ground Spray sted ona Northern Bobwhlte Quall NOAEC of 500 mg/kg-dnet)

- l’mduct1 iy
Paramoun(™ 035 ‘Short 180
Tall 85 S0 [ 07
© |-grass o i !
| Broadieaf 1013 500", © 0:20
| plants/Insects: - :

o ) Seeds - 13 - 500" - 0:02
Paramount™BW | 0,25 Short | 60,0 500, 012
Faran . prass . - 20 )

S o215 .| 500 .. 006
:, - grass . R - . .
'| Broadleaf 338 : | " 500 007,
plants/Insects | ¢ .’ | s
- Seeds 387 1500 0.01..

it

2, 4-D componemof this prodict,

N ;Mammahan Acute and Chromc Risks

Mammallan acute nsk quottents were: calculated usmg the daily oral dose estimates for a 15 g

1

! Risks for PammounthW are for thie quinclorac componcnt aloune, nio’ asses$ment has bccn performed for the

mammal consuming 95% of its bodywelght asdiet.and the LDS0 for laboratory rats: The results :
of these calculations aré expressed in térms of LD, per day. -Table 26 summarizes the result$ of
these risk quotient, calculat(ons None of the acute nsk quotlent results exceed EFED levels of

oncem

o
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'.Table 26. Mammahan Acute Rxsk Quotxents for Apphcatxon of QumcloracProducts (Aerlal SN

and Ground Spray Based on a Laboratory Rat LD50 of 2190 mg/kg-bw sy

Prodict’ - | -

~

Paramount™

plan(sllns"_ects‘ )

. - | Broadteaf - _ 1 96.5, L2190 0 Y 0.08
plantsllnsccts U - o -
’ Seeds . . 10,7 2190 -~ 0.005
Paramount™DW | 025 | short - 572 a0 |- 003
s - . -
Tall - . 262 2190 oot || -
Broadieaf | 322 2180 - | o001

15

36

2190

000

:charactenzat;on
t ,
P

’
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_ stks for ParamounthW are for the: qmnclomc component alone, no assessment thas been perl'onned for the
- R4D componem of this product ' -

’

. Mammaltan chromc nsk quotiertts were calculated usmg the dmly oral estlmatcs for the same 15 g
a mammal and the daily oral dose correspondmg to the NOAEL for reptoductlon effects in ‘
:slaboratory rats. Table 27 summarizes the results of these risk. quotients calculations. Tr all cases,
-isave for consumption of short grass (RQ = 1.07), the ‘EFED level of concern was not exceeded:

4 '{-‘hc mgmﬁcance of the’ smgle excur31on above the EFED level of concern is dtscuecd in the sk’ -

50
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N By

'Rxsk t0' Nontarget Plants -

C Terregtnal (Qplancl) and ng; Aguatlc Elant R!Sl(

B _The acute terrestnal (upland) and semx-aquano nsl-c quot1ents are summanzed in Tables 32 and 33 |
" Thie EFED level of concerni (LOC.= 1) for toxic.effects to terrestnal (upland) or semlaquatlc
" plants.is exceeded for all apphcatton scenanos modeled

LA L
I "

Aual Pl LK!I(

‘An aquahc plant nsk assessment for acute hxgh nsk is usually made for aquat:c vascular plants
from;the surrogate duckweed Lemna gbba Non-vascular acute aquatlc pIant risk assessments
are performed.using either algde or a dlatom, whichever is the most sensitive speciés. Anaquatic
plant risk assessment for acute-endangered species is.usually made for-. aquatic vascular plants
from, tlie surfogate’ duckweed Lemma gibba NOAEC.- To date’ ther¢ are no known non—vascular ,
) plant speties on the endangered species list. ‘Runoff and drift exposure is computed from
.-‘GENEEC The risk quohent is determinéd by dividing the pestlclde s lnmal or peak concentmtwn '

e in. water by the‘plant ECSO valuc or the NOAEC B o S

" The aquanc plant risk. quotaents are surrunanzed in Table 34 ‘No. calculated nsk quotnents
' _exceeded the EFED level of concern. :

;
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listervals - . |40.28 | 3500 | >500 |. 500 “|-<0.08Y | <0.08% |- -0.0806 - |

| Paramount™ " | 4020%| >500 | >s00 |. 500, .| <0.080 |-<0.080 | -0.0804
Grou_ndSpray o 1 Sl | e | -
J0and 14-day | 40,20 | >500" | >500 500 -, | <0.080 | -<0.080 .| 0.0804
intervals. . - | e - : R <o s

- Produc’c‘/ o HE

‘ ParamounthW/ (13,16 >500 " >500 500 | <0.026°| -<0.026:| " 0/0263

N

Table 34. Aq_uatrc Plant Rrsk Quotrents L

: Apphcatmn Metho d .-

Paramountm/Aenal 4028 | »500- | >500, | 500 {-<0081.| <0.081' | ~ 0.0806 -
90-and 14-day - — ‘ . e .

Aerial’ . - | ‘ o S

Paramount™ BW/ . | 13.13:| >500 ‘}5,0’0_ | 500 <0026 | <0.026 - 9.6263 e
GroundSM e | R CN ) : . S o

H Rxsks for Paramount’”BW are for the qmnclorac cornponent a]one no assessmenl has been pcrformcd for the

- 24D componen) ‘of this pmduct

“1EEC/aiga ECy

1 EEC/Lehna gibba ECy

- o EEC/Lemna grbba NOAEC ’ o ’ ;o

tEndangered Specres _ ‘ L e

N

- vAssessment of potentral risks to avran and mammalian endangered specles is llrmted by the -

receptor species’ ‘selection pfocess mcorporated into this risk assessment. - Direct applrcatron ofthe

--risk quotients calculated for avian receptors should bé limited to endangered species of similar’,

bodyweights and simitar dietary habits. To ‘this end the calculated risk quotients suggest little:

'potentral for acute and chronic risks to endangered avian species that ) may Gf any) utilize wheat

and sorghum fields. However, even ‘though ne qurnclorac exposures frigger acute mammalian
risk concerns for, endangered specres the short grass exposure.estimate for PararnountTM g
applrcatlons results ina nsk quotient that exceeds the chromc IeVeI of concem For reasorns
levels. of concem was concluded to be 1ns1gmﬁcant m ‘thrs risk assessment. No aquatlc EECs
suggest the potentlal for run-off from sorghum and wheat. ﬁelds treated ‘with qumclorac to
adversely affect endangered aquatic orgamsms . S

<

. Risks to endangerediuplan d soil and semraquattc plants both for seedling ernergence and.

) EWOdenkich C.n‘rl‘ml ‘-A_. --.- 4‘;.- y -w'?dlvum . - 5[




- vegetatwe vigor toxtctty endpomts are tnggered by the estlmated exposures for qurnclorac _
" application to ‘wheat and'sorgham fields’ under all apphcatton scenarios. “Apperidix B contains a .

e ,_Ilstmg of threatened and endangered plants. known to occur in the wheat and sorghum-growmg

" _counties of the states Iabe[~hsted for ‘quinclorac use. Tlus list shows 64 endangeréd’species in -

_ these wheat and/or, - sorghum grOWl ng counties. A companson of thé Appendix B endangered.
“plant $pecies list to-the Jabel profiibitions for drift on certain plant families includirig Solanaceae, .
'Umbelliferae, Legwmmosae C’onvolvu]aceae Ma?vaceae Chenopodlaceae Cucurbltaceae '

and Compomae revea.ls the foilowmg Rt : - .
1. . ‘Thereis. at Ieast one species, of end angered plant from the Legummosae in each of
’ ;the followmg states CoIorado Oregon, Texas and Utah .

2. | T here &re two endangered plant specaes from the Maz’vaceae famrly in Washrngton
" and one species i Oregon and Texas -
3. Thére are three endangered pIant specm ﬁom the Compomae famlly in. Texas ;
' two spec1es in Utah and 1 spee1es in Oregon .

o Any nsk management Interpretatron of these ﬁndmgs should be cogmzant of the fact that
'+ occirence in the state does not. necessarily mdtcate su1tab1e habitat for the species is'in proxnmty
""tq whicat or sorghum culnvatton areas.. Such an assessment of hab1tat lo catlons is beyond the -
‘scdpe of this assessment ‘ : '

. Endangered species LOCs are. exceeded for terrestna] and sem1~aquat10 plants when applyrng
" quinclorac at proposed apphcatxon rates of 0.375 and 0. 245 Ib ai/acre. Endangered species
must be.protected from expostire to quiriclorac, Sites. where endangered spécies may be

o ‘Iocated must be. 1dent1ﬁcd and steps must be taken to protect the species-from the labeled use .

‘. . ’df quinclorac. The registrant may choose o join the mdustry 'S ]:ndangered Speetes Task
e Force to help identify- these srtes in lreu of tdenufymg and protectmg the sites pnor to '

T regrstratson

o ) Aoblicabilitv of the Risk‘ Kssessment to Geograﬁh'ieal'Areas of Prondsed ‘lf)se'

“ Risk Characterizatibn ‘

The Iabels for Paramount f and Paramount -BW suggest that uses on wheat and sorghum will be '

Ilmlted to the foIIowtng states: CoIorado Idaho, Kansas; Montana, Nebraska, New Mexico, .-

' North Dakota, Oklahoma, South Dakota, Texas, Utah, Washmgton and, Wyoming. However,
sorghum is grown in a'numbes:of other states, It ‘should be noted that the assessment of the

" potential risks to wild plants (inclyding endangered species) has not Been extended to states not -

spec1ﬁcal ly listed on the product fabels. Should additional states be froposed for inclusion on, the

. labels, itis, strongly suggested that additional anaIyses be performed-to deterrmne the extent of

'.potentlally 1mpacted plant specres in those states L. e L
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' ,"Acute and Chronrc Freshwater Aquatrc Or anlsm Rxsks Confoundln Factors 1n Toxrcr

P

I The nsk assessment mdrcates that both acute ant chromc nsk 1evels of concem for. freshwater '

: aquatrc organisms aré not. exceeded hy the GENEEC based EECs. However; there appear to. be
_.oné or more factors' conf‘oun d1ng the toxrcrty assessment for- eﬁ’ects ﬁ'om aclite and chronic
‘ exposures in freshwater invertebrates. Refemng to the acute and chronxc invertebrate toxicity .
- tables, it is. evtdent that-the acute eﬁ‘ect threshold is lower thian; the thrcshold for. chronrc exposure
for Daphnia magna, One possrble epranatlon for the, disparate toxicity'in these studres may lie
with the fact that the acute test was performed in soﬁ water with a surfactant present wihile the
‘chronic study was: performed in reldtively harder ‘water with no surfactant reported. ‘In addition,
. 'the effects threshold for-chronic exposure, ongrnetmg from a study cosidered core by EFED, |
result$ in an endpoint ('NOAEC 110 ppm) that exceeds-the: $olubility of the. compound inbi- . -
distilled: water (64-ppm).. If' the- presence of the surfactant in thé acute test resulted in -
overestimation of acute toxicity; the. nsk quaotients, presented in thts risk assessment‘would tend to . -

© " over predrct the potential for effects. In the case of chronic exposures, the risk quonents are so - .

“low (approx1mately 10) that adjustment for the squbﬂlty 11m1t of thc compound wouId not alter
the concluston of no drrect effects S

g

- Estuaﬁne and Manne Antma] Chromc Rlsks .

' v’rhe usé, areas deﬁned on the labels for qumclorac 1nc1ude the coastaI states of Oregon, Texas and

Washington. However, while the absence of chronic exposure toxrcrty data precludes’a drrect and”

quantitative assessment of chronic.risks to'estuarine and marine organisms, two factors suggest .

* 'that siuch risks would not likely be'in the réalm of EFED levels of concem. First, the extremely
low risk quotients denved for freshwater animals suggests ‘that estuanne/manne organisms would
‘have to'be over 1000 times more sensitive than freshwater organisms for the risk guiotients to -
trigger EFED levels' of concem. - Second, the comparable acute exposure toxicity endpomts for -,

‘ f'reshwater and marine fish and mvertebrates suggest that différences jn chronic exposure *. ’
sensmwty are'not likely to be great- between ﬁ'eshwater and estuarine/marine ammaIs

Mammalran Chronrc Rxsk Assessment Cons1derat10n of" DlSSl Aatron on erdlrfe Foo Itcms

: Anrmal Intake Rates, and. Exgos;gre Requiréments for | Effects}

~The nsk assessment mdrcates that the EFED level of concem for chronrc exposure (RQ 1) is
: exceeded by quinclora¢ exposures ‘estimated from predtcted residues on ‘shoft grass following two
applrcatrons totaling 0.75 b ai/acre (RQ =1.07). This,apparent minimal-excursion from the leyel of

-, congémn,is associated -with uncertainties regardmg the potential dissipation of qumclorac resrdues

 in'wildlife-food items, intake rates of wildlife food items:by small mammals, and exposure
| 'durattons requrred to produee the effects of concem observed in toxrcrty studies.”

EFED.estlmst,ed res_rdues on the‘short grass as the sum of | time-zero res.‘rdues for_ two' cIoser o

-1
.
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[N

spaced apphcatxons‘ (O 475 lb a:/acre) of qumclorac to sorghum (mtervzﬂ of14 days) Modeled

“ marhmalian oral exposures for a smg]e appltcanon of-0.375 lb'ai/acre wouild result in a chroriic’ RQ

"~ of roughly 05, below the EFED level of concern, Allustrating the i 1mportancc of assured strict .
additivity for residues of closely timed appllcatlons While EFED is not-aware of : any definitive
résidue decline studies for quinciorac on wildlife food items, available fat€"data do indicate that

' * the compound is stable to hydralysis, soil microbial degradatlon and soil photolyms In addmon,
- the compound likely crosses the leaf surface barrier anid can be mcorporated into plants from soil -
' (MRID'41432101); Given the known fate charactenstlcs and the Uncertainty regardmg aqueous -
photolysis, EFED concluded-that the, available datd could only support an assumption that
residues in' wildlife food items were stable to the extent that closely-timed applications would
result.in additive residues-(i. e., no appreciable. d1551pat10n in food item residues between
applxcatlons) Applications to pre-plant and post-harvest wheat or whcat/sorghum rotations, are -
likely to result in more protracted application intervals (apprommately 90 days): Ttis ‘p0551ble that
these intervals-will result in Some, dissipationof the residues in standmg vegetatlon In such '

. cifcumstances, the oral dose.estimates for- mammals presented in this assessment may be.

. overestimated. Howcver the. magmtude of this estimation ¢annot be- detcmmned on the ba51s of.
iformation avatlablc at this time. - : . :

lt should be noted 1hat the ohromc risks to mammals i th;s assessmcnt assimea fresh wclght

" . yegetative matter mgesnon rate of 95% of bodywelght This assumption‘holds.true foral5.g

mammal, based on; ithe allometric equations of Nagy-(1987), and-a fresh weight water content of
forage of 80%.. However as bodyweight increases, the relative percentagc ‘of bodywelght that is
. consumed decreasés For example, 535 g small mammial would consume only 66% of its
_bodyweight, ‘résilting in risk quotierit 'values below the EFED level of concern (LOC = 1). In

- addition, the risk quotlents calculated in the assessment for mammals-cansufning short grass
assume that, 100%0f the diet.consists of this fresh Vegétation. Adult small mammals consuming

" 100% leafy Vegetation (mcludmg stems) in dny season are commonly larger (e.g., microtine
rodents, USEPA 1993) than the conservative small mammal modeled, with body welghts on the
order of 20:to 50 g compared with the modeled 15 g organism. Thcrefore, the assumption of 100
% short grass ingestion‘at ‘a daily rate of 95% of the bodyweight for a 15 g herbivore is likely to "
be overly conservdtwc for adults and may be limited to comxderatxon of ]uverules of'herbivorous
species. - ,

ffects of Alternate A sum

INoh-Tar et'PIan't Effects

The risk 'asscssmé;at suggests'that al] whéat and sorghum ses of quinclorac, (Pararnount™ and
Paramount BW pr}oducts) pose nsks to endangered and non-endangered non-target. plants. Both .
upland and sem1-aquatlc plant communities are at risk of effects on both the emergence of

* seedlings and the' vigor of established. plants It should be noted that risk quotients for terrestrial
plants for the Pardmountm product dre baséd on an assumed combined residue effect from two -
appllcatlor(s totaling 0.75 Ib ai/acre. However, even if the applications ‘are evaluated individually
(i.e., a single appiﬁcatton of 0.3751b al/acre) thc resultant exposures would be roughly half those
preSentod in Tablés 32 and 33 and would still tngger endangcred and non-endangered concerns

" EWOdekichen Crumm pojecabuinclnequndoewpd iy - 94




.for'upland and sem:aquattc terrcstnal plants

S and Wlld Plants "

Non—Tar et Plant Effects ( nﬁ Irnplications for Rxsks toNon—Tsr et Cro

o . The labels of both qumclorac products include prohlbltlons of use of the herblclde in areas Where

2ot oo dreift will impact. selected “fariiilies. of non-target crops including Solamaceas, Umbeﬂ iferae,”’

Y . Leguminosae, C onvolvulaceae, Malvaceas, Chenopoqueae ‘Cucurbitacéaé,'and Composrtae

% . Inclusion-of this prohibmon Sn thelabel raises three'i 1mportant issues. The first issue centers on

c% 9 howfar away must non—target crops.be located. from qumclorac use sites.. Second, are there non-

" - target cropslocated in areas where wheat and sorghum uses of quinclorac would- be expected? -
. The third issue is the extent to whxch these concerns for sens1t1ve crops can be extrapolated to: -

. wild plants (endangered and non-cndangercd)

With respect to the first | issue, it is clear that both drift and runoff have the potential to tra.nsport

guinclorac off-site to impact npn-target. plants. Primary drift from both aerial and ground spray

.- contnbutes 16 the ‘modeled off-site non-target plant exposures. - In all but-the 0.25 b ai/acre
T ground spray scenano ,primary off-site drift (u modeled) alone can account for plant exposures 1n

- | excess’ of EFED levels of concem

1

4 -

There are addmonal data that suggest the eﬁ'ects ‘of pnmary dnﬁ may oceur at oonslderable
distances downwingd from.the target site and effect’ commercial yields of sensitive crops. One
study of off-site drift impacts to torhatoes for 2erial applications of quinclorac. (0.38 lb aiacre, -
equwalent to a single application of Paramount““) indicates that drift'effects ( follar injury) may
extend up.to 1980.feet from the field’s edge (no MRID, DP Bar. Code D250179). At this
+ " distance, tomatoes: exlnbrted up to 30% foliar injury. Ttis mterestmg to note that the vegeétative
- Vigor study for tomatoes showed a:25% effect at 2 quinclorac application equivaerit to 0.007 b
ai/acre (équivalent:to an off site aetial dfift assumption of less than 2% of the single application
. rateof qu'amo).mtTM on wheat and sorghum) which is less than half the drift assumed for upland
~ . plant modeling. - Tn addmon, a-simulated aérial drift study with quinclorac has demonstrated

.0.008 b ai/acre, equivalent to 2%'of the smgle apphcatlon rate for use on sorghum and wheat
‘(again note that the non-target plafit aeral spray exposure model assumes 5% drift) resulted i m in--
field phytOtOXIClty (leaf strapping and malformation of reproductive structures) and reduced ¢ cmp
yields, It is impottant to note that rnalformat;on ‘of. teproductive. structures.has implications for
the crop productlwty for a'variety of crops based on commercnalnzatxon of seed and fruit

productlon

The reader- should note that the nature of 1hc expcnmental designs for the stud1es dlscussed above :
{imits the applrcatlon of the-data tq. consideration.of primary drift only There still exists - ‘
uncertamty as to the contribution: of volatilization, and resuspensron of herbicide in wind-
transported soil particles.to off-sltenon-target plants. EFED is.aware that allegatlons have been

. made.that non-target crop damage has occurred following: quinclorat treatments on'rice fields,
and that some of these 1mpacts are alleged to ocour at distances. beyond normal primary drift -

L
B
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o cffct:ts would be antl C.lpated In a report to OPP Management Denms Szuhay (RD/HB} X
o descnbed afieeti ng atlended by he and“and Drana“Hmd (EPA Region 6) with the Arkansas Plant
"Board ¢ on September 3, 1998; during which commercial and l'iome tomato growers had the .. . °
 opportuhity to prowde -tesnmony on alleged mey to their crops from the applrcatron of
’ ‘quincloracio rice., These alleged effects.continued despite-efforts made at the: statcicvcl to .
mitigate for. damage through the use of buffer zohes, formulatiort changes, and-reduced wind ",
_speed restrictions. -The report to OPP Managemerit ¢ continied that anothier- mieeting with the
" Texas and Louisiana departments of agnculwrc revealcd similar allegations'in Texas and -
ot - .occasional a(legcd itcidents of home-growcr tomato <damage in Louisiana, EFED possesses
UL .- insufficient information to determiine the vahdrty of such allegations of n0n-target damage. .
' " “However, EFED'| is aware, that'agreements have been made with the registrant to provide

- , analytical support in an effort to determine if quinclorac is.a causal factor i in incidents of . BN

qum clorac damage follong rice apphcatrons (personal communication between Edward .
Odenkirchen, ‘EFED and. Dennis. Szuhay, RD, January 28, 1999) EFED behevcs that concerns -
- regarding, secondary traﬂsport of qumclorac off the site of application may be particularly
L rmportam i areas of wheat and sorghum cuitivation ‘involving large continuous qumclorao-trcated
: .tracts of cuItlvated Ia.nd It is recommended: that the registrant take steps to dcvelop an ’
" approgpriate pro gram of investigation to determme if srmrlar long-range impacts on non-target:
" crops can be expected for qumclorac use on wheat and ‘sorghum. - The reader should note that
- guinclorac is formulated with 2,4-D in the. Paramount™ BW product. Any documentation of. non- .’
 target plant damage caused by. qumcloracWould be confounded by the presence of the herbicide

“2.4-D i chemical analysrs whrch produces closely analagous damage to pIants and is a- herbrcrde L

Coof v\nchpread use.

) ~'W:th respcct to: thc questron of presence of nOntarget crbps in areas ofwhcat and sorghum
- cultivation, Table 35’ prescnts information on the presence of other crops within the selected -
» . families of non‘target crops for which labels prohibit dnft mcludmg Solaraceae, Umbelh erae, '
S Leguminosae, Conyvolvulaceae, Linaceae, Malvaceae, Ckenopaa’:aceae, Cucurbiracéde, .and
. Composztae in counties where 'wheat ¢ or sorghum are grown. " The table indicates that sensitive
- crops arc» hrghly co-located with wheat and sorghum areas at a county levcl of reSqutron o
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Cons1derzng the th1rd issue, potentlal ‘of effects in wud plauts it 1s evident: that there are many wnld -
- plints belonging to one or more of the families listed as serisitive to” quinclorac ; and represented by -
© the:available plant toxrcrty tests: The. plant famiilies fisted on the labcl are highly represented in the
©Uhited States by both economlcally 1mportant crops and wxld spectes. _For example, using the
United- States Department of Agnculture Natural Resources Conservatlon Service PLANTS -

l database (www.plants.usda: gocfplantprol/plarus), thé number of species in Kansas w1thm each of
the jplant families llsted on the: qumclorac product labéls for which drift is prohrbtted mcldde the* -

followmg. . A | o ‘

©- . PlartFamily - - .~ Number ofSpectes Known mxam o

i Solamaceae - . ... v AL _ R

7 .Cucurbitaceae .. . _ L9 R o

Convolvidaceae - ' .- - U190 o o

5. Chenopodiaceae - . 46, '

‘¥, Lindceae _ 12 S

. Mablvaceae o e T ‘ - 23 =

i, . Leguminosae (as Fabaceae) L 179 o C ‘
R4 " Umbelliferae (as Apiaceae) - .48 oo L

333.

Cbmpolritae (as 'Aste‘i'acede). l

Viv'ﬂ).i_o i el s

.'From this mformatlon, it can’ be conéluded that the’ number of non-target pla.nt specnes thlun
n'eglstrant‘mdlcated plant families sensitive to quihclotac and at risk from of-site drift and runofFis

.:substantlal However, it must be rccogmzed that the. extrapolatlon of the existing toxmologtcal :
: ’dataset to ‘the mynad wild plant species extant in the proposed areas of use is highly uncertain. .
B gThe existng data set is-limited to only a- very few plant'species, all of wluch are herbaceous. For
. féxample, the.dataset does not atlow reliable extrapolatlon of effects thresholds to. woody plants.
S EShould qumcldrac be as toxic.or more toxic to woody vegetation asit has proventobe to .

* ~ rtherbaceous species, ecologlcally stgmﬁcant eﬂr‘ects in forested shelter belts and wmd breaks -

!adjacent to treated fields: mxght be expected

s,«!»—.

ffects Tri vton Im "acts to.N h-Tz&r ‘et Cr :

'.E Non-Target Plant E

Ao
The exposure calculatrons f'or terrestnal (upla.nd) plants mdlcated that surface runoﬁ' may be an

1mportant source of'quinclorac contamination to offsite- non-target plants.’ However the .
l standard exposure scenario does not present the-poténtial risks associated with the use of .
qumclorac-contammated surface water and groundwater as overhead tmgatton SOumes tonon- .
,%targetcrops . _’_> : , . o R S
To estimate overhead exposure fromi 1mgatton, az mch/acre tmgatton was assumed for a crop

" ﬂ} field. The total mass and volume ‘of water necessary to achxeve tlus irri gatlon rate is as follows

1 /

" 62, 36 I waterll’r3 X 43 560 ﬁ*/acre X 0 167 ft depth (two inches) = 453 639 I water 1rr1gated/acre
453 639 lb waver 1rr1gated/acre X 0 45359 kylb 205766 kg/a.cre= 205 766 L/acrc : P
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. Usmg tl'us volume of water per acre, one can ca]cu{ate the mass of qumclorac apphed per acre, 1f
" the concentrat:on of qumclorac in the 1mgat1on water source is known

'EEC ug A/l X 205 766 L/acre ,ug m/acre )
LE ax/acre X2 2 E-09 Io/ug =

Tables 36 and 37 present the eﬂ'ectxve qumclorac apphcatton rates for two acre-mches of .
- irrigation, based on the: 4-day -average 'GENEEC EEC and the SCI-GROW groundwater EEC. 1t
_should be nofed that, dué to'the stablhty of qumelorac, selection of the 4-day average water
J conccntmtxon over peak concentrattons or.averaged concentratxons for more protracted averagmg
' penods does not substantnally alter the irrigation exposurcs ir non-target corps '

I

Tnble 36 Esttmatcd Irngatlon Apphcatlons of Qm ndorac to Non-’l‘arget Crops

b eu/acre

e

“ via Use af. Cantammated Su‘rface Water

Prod:lfc':t/ L
App hcatlon Metho d
Paraﬁlqgﬁtﬁlﬁeﬁoi'-' + 9 . 40.27 "
R N Y
|| Paramount™/ 1790 . 40,20
|/ Ground S'pf id 4| 40.20
’ Pﬁfaﬁ‘lm.xhtm-ﬁW/ . |- none. - A 13:..15: -
) Aerial' : o
Peu‘amoum:"'M BW/ : n"ort’c S | 13.13 ' 0.0059

Gfound Spray

. Table 37. ‘Estnmated Irngatlou Apphcatmns of Qumclorac to Non-Target
’ Crop vm Use of Contnmmnted Ground Water C

SCI-GROW EEC (ug,L) 3

164.8 _

The effective ovcrhead irri gatxon app lications of surface water contannnated by all uses of _
' qumclorac products éxceed either the vegetative'vigor or seedling emergence toxicity thresholds
for nonAtarget plants: In addltlon comparmg ‘these eft‘ectnve irr gatxon apphcanon rates w1th the -
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. -_Imgortance of Non-Targct Plant;

v Asi de from the obwous potentlal for qu1nclorac dnﬁ mnoff ‘and 1mgatxon impacts to non-targct
. crops and areas of threatened or endangered plant species,” EFED. is concerneéd with impactsto . -
. wild plants and the animals dependant upon these plants for food and cover. ‘Shelter belts,

- standard plant test species to determine the levels of cyanide endogenously produced at
" quinclorac cxposure levels antlclpated for both on—ﬁeld and adjacent to treated.fields.

' 'vcgetatwc Vi gor and- seed[mg emergence 1:‘.C25 thresholds for all the tested, crop plants in Table 17

suggcsts that'i irrigation with surface waters contaminated with qumclorac from: Paramount“‘

-résults.in exposures to the ‘chemical above toxic thresholds for lettuce, tomatoes, carrots, and'_
‘¢ucumibérs, Similarly, grouindwater’ estimates of quinclorac contamination resulti i effective’
. irrigation application rates of quinclorac in excess of the vegétative-vigor or seedling emergence
. toxicity thrcshold@ for noni-target pIants and exceed’ at least-one individual toxic thresho]ds for:
' carrots and tomatoes _ . : :

F

P

N -

potheles, wetlands, surface water riparian areas,-and remnant prairie lands-are all important

. wildlife habitat. Wldesprcad use of guinclorac has the-potential to redice’the biodiversity of

terrestrial and semiaquatic- ‘habitats throughdirect toXic agtion on sensmve plarits and through

B mdlrcct mod(ﬁcatlon of the habxtats of dependant animals..

-

- IssuesRegagdmg theMcchanlsm ofAction o ' ‘ S s

- _Although quinclorac is commonly consxdcred to achleve herblcxdal activity through the mimicry of

the plant hormonpe auxin, there exist data to suggest that another mechamsm may be operatlonal

~-for this, compound. Available data indicate that qulnclorac promotes plant production of 1- ) .

aminocyclopropane-1- carboxylic acid (ACC) (Liebl 1997). Plant métabolism of ACC results in-

the productxon of ¢thylene.and cyanide. It. has been suggestéd that accumulation of endogenous '
cynaide is responsﬂalq for qumclorac herbicidal activity. Suppomng this mechanism is the finding
that qumclorac produces effects in bamyard grass similar to effects produccd by exposure thKCN
(Grossman and Jacek 1995). Further, research has been conducted with the sensitive plant ’
receptor, tomatoes, that indicates that chiemical or enéticinterruption of the formation of ACC or .

. o its metabolism to ethylene is: protectwe of the herblcldal actmty of qumc]orac (Grosman and":
‘ 'Schmulhng 1995) : . O

o

The present risk assessment dcals only w1th exposure to qumclorac No- attempt has been madeto ‘
_determine if accumulatwn of cyanide in qmnclorac-exposed -plants poses a toxicological risk to.

wildlife: EFED fecommends that thestandard set of plant residue studies be conducted w1th the

Importance of Fonnulatlons wnh 2,4 D ) _ 3

CItis 1mportant to note that. thc Paramount ™ BW formulat:on contams 60% 2 4-D Thls herblclde
* is-also-an auxin mimic by mechanism of action. EFED has no tox1c1ty data regardmg this mixtore
.of qmnclorac and 2,4- D This represents a con51derable uncertamty in the.risk dssessment for the

7/

s N 7
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o)

' product mixture. “The present fack of tovm::ty data precludes an assesSment of the. potenttal for

additive or synergistic effects when organisms are exposed to. qumclorac and 2,4-D .combjined."

‘EFED récommends aquattc and terres’mal plant toxtctty testing for thé Pan\mount'rM BW
“formulation. . . L RN L -

'LABEL]NG AND MITIGATION

v

application in Tdaho, Oregon, and Washington. No explanation for this prohibition.is provided in'
‘the label language. However, this risk assessment. ‘demonstrates that the: greatest plant risks (both

" commereial crop. and non-target wild-plants) are associated with aerial appltcattons with pnmary

drift assumed to be highest for aerial apphcattons and drift anne accounting for toxicologically

' significant exposurc levels. Tt is therefore recommendéd that, at the very least, aerial application.

of qumclorac to wheat and/or ‘sorghum not be allowed in any state: Furthcrmorc, EFED beltcves

’I‘he labels for both qumclorac products for use on wheat and sorghum prohtbtt the use of aenal -

that the Iabel statement prohibiting drift onto- sclccted sensitive plant familie$ with important: crop . .

" species is not effective mitigation for drift onto non-target crops.. Drift is an unavoidable

consequence of spray applications and techitical miti gation must be employed 10 minimize its
impact. One mitigation method that should be congidered is label language requmng course -
droplet spectra spray nozzles for-all applications. The results of studies of drift from aerial and -
ground spray appltczmons conducted by the Spray Drift Task Force, suggest that droplct size is 2

‘signifi cant determmant .of off-field dnﬁ with course droplets generally producmg the Iowest drift

off-field.: - . -

An additional mitigation measuro could be the establishment of buffer zones. While no deﬁmnve
drift study is available, data from one study with tomatoes as.a non-target crop (no MRID, DP -

Bir Code D2 50179) suggest that primary’ driff effects on sensitive non-target crops may. ‘exterid as

- far as 1,980 feet from the field edge. EFED believes that a buffer of at Ieast thls size'would be-
requlrcd for avmdtng nou-target crop damagc from primary drift. ~

EFED also ha,s concerns for non-target crop 1mpaots as a result of overhead irtigation using.

- groutidwater or surface waters receiving runoff or mﬁltrate from quinclorac-treated fields: EFED-
_believes that the risks'from such irrigation exposures could be eﬂ‘octtvcly eliminated by a. ) ;
: prohtbltton of qumclorac use'in areas of wherc tmgatron water is. used on non—target crops thhm

the. Iabel-spectﬂcd Crop famtlles

. EFED i 1S concemod with qumc[orac runoff and dnft nsks to emergent semtaquatlc and terrestrial

wild plants. EFED bilieves that the label Ianguage “drift-or rurioff may adversely affect nontarget .

plants” should be chignged to state “normal. agricultural use of this herbicide may resultin drift and
‘runoff that could ‘advérsely affect non-target plants'off- field mcIudlr‘tg vegetatton in- shelter belts,

. weétlands; potholes, remnant prame lands and any other sensitive terrestrtal or scmt-aquattc
. habitat.” < : - o

t

The persistence of quinclorac in soils suggests that consecutive yéars of application may. résult in

. S
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o accumulatron of qulnclorac on treated ﬁelds EFED bcllevcs that such; accumulatlons may .
. contnbute to off- field exposures to. qumclorac as'a result of secondary transport mechanisms. -
. {e.g., soil partrcle transport with-wind). ‘To mitigate for the- possible increased exposures from"
. .secondary transport off of treated ﬂelds EFED recommends that a' pro'hrbrtron of treatments m o
s ‘eonsecutwe years be constdered‘ T Cs S : .

C , s Becau se-of the potentral for qumclorac contarmnatlon ‘of surface water may 1mpacts non—target
Jte o crops through irrigation and rinoff may adversely impact vegetation of semiiaquatic, habitats, the
‘ following label statement shouid be conSrdered for inclusion on the. labeIs of products contauung
- .qumolorac. L o ‘, R : .

'Qumclorac éan cantammate surfacc water through spray dnf’t Under sone . _
_ conditiois, qurnclorae may also have a high potential for runoff intg sirface water .
 (primarily via dissolitien in runoff water), for several months post- -application.
These mclude poorly. draining or wet soils with’ readrly visible slopes toward
adjacent surface waters; frequcntlyﬂooded areas, areas ovcr—laymg extremely ‘
“shallow ground water, aréas with in-field canals or. drtches that drain to surface - «
. water, areasTiot separated from ad]acent surface waters wrth vegeétated ﬁIter Strips,
: and areas over—Iayt ng ttIe drama,ge systems that drain to surface water.
OUTSTANDING DATA REQU[REMENTS - S
. The status of the cnvrronmental fate data requrrements for qumclorac lse on wheat and sorghum
L B summarized below. The envrronmental fate data requirement status fable mdlcafes that the:
. Field Accumulatron in Rotation crops {165-2) data requrrement is not-fulfilled. EFED.defers a
Yo decrsron on the need: to ﬁjlﬁll this data requtrement to the Health Eﬁ‘ects Dmsron v

' EFED has rdenttﬁed tWo qumclorac metabohtes present both'in the aerobtc soil metabolrsm .
¢ studies’ and terrestnarﬁeld dissipation studies (BH514 2-OH and BH514-Me ester). Data-are .
,~~ needed to confirm the mobility of these' metabolites in soil. Therefore EFED requests that - -
T gutdclme (163 I) Ieachrng adsorptlon/desorptton studlcs be perf‘ormed on these two metabolttes

" The envrronmcntal perststenoe of qutnclorac its potentlal to. enter groundwater as modeled by
SCI-GROW and indicated in terrestrial field studiés, and the potential for groindwater impacts' fo

" .non-target crops via. contammated groundwater all suggest the/need for a small scale prospecttve S

- groundwater contammatton study. for the compound under the expected condrttons of use in -
. wheat and sorghum .

’
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. 162-4- Aerobic aquatic

" Study

Dégradation -

161-1 Hydrolysis .
161~2 Photo. - vater .

“ 161-3 Plroto. - soil

_161-3 Photo. - air
Mctabollsm o

162 1 Acrobnc soil"
. 1622 Anaeroblc soil

- 1623 Anaerobic aquatic

Mobility

163-1 Leaching, Ads/

‘Desorption

1632 Volawitydab .© -

163-3" Volatility-field .

Dﬁpa_ho_

1644 Soil .

'“16\4\-2 Aquaiic .
164-3 Forest

" 164-5 Soil, long.term "

. Accumulition. "

{

..

" Environmental Fate .

. " Data' Requirerients

 Stas -

S

© " Fulfilled.
..« Fulfifled
P 'l,'Fulﬁllcd )
* . 'Not required" .

" Fulfilled -

- Notrequired -
" .'Fulﬁllcd
- Fu.lﬁ.lled
: mﬁuw (for pa:cm)

Reqmred for se)ected metabohtes

Waived:
Not Required -

** Fulfilled
/f_  Fulfilied o)

'Not required

~ Not required

165-1 Confined rotat. crop a

165- 2 Ficld rolat cmp

165—4 Fash

Spraz' ‘Diift.

201 g Drop size Spec,
202-1 Drify ﬁeld cval

é‘w(‘ Xiak

C: cucrent profeetiquineh

Squindorwpd 1189 T

N

Fufiled -,

- Not fulfilled

" Fufilied -

thmbnﬁtted

Not submitted

L
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. MRID Nyinber'

140320816
- 41063560

41781409

" 44084503

Canaearos - ¢

< 42786401
© 42294102-03

’

41063562

-, . 4106356 -

44342906
L 44129203
42294106
-42294107

42786402 °

42294108,
' 41063569, -7

4178 1429
403 20819



- ——n

.\' . . . e ,.._

'f‘l'he status of Envrronmental Effects Data Requlrements for qurnclorac alorie are: presented below.

Based on the outcome' of the.risk assesment, EFED is‘concerned w1th the potential for noh-targét . |

o vegetatron impacts : associated with offsite tranSport of quinclorac from wheat and sorghum : -
" fields. In addition,’ thefe exist ‘allegations from three states (Arkansas, Lomslana, and Texas) that -

off-site'transport of. qulnclorac has’ resulted in damage to sensitive crops. EFED beliéves that-
additiorial. mvestrgatron of'the potentlal fornear-field and far-field qumclorac mduced non-target

"~ crop. damage is warranted -EFED is open to discussion with: the registrant on the nature and

extent of such investigation, with the. pOSSIblllty of expandlng the. current/analytrcal support

preSent in the Paramount™ BW formilation. This lack of data represents an important

"+ 'unceertainty in the current risk assessment. To address this unoertalnty, EFED recommends that”

the registrant conduct terrestnal and aquatlc plant toxncuy testmg with the Paramoun{"M BW

.,': provrded for documentmg crop damage from nce uses to otherlcrop uses of qu mclorac as one L
. component of the 1nvestrgatlon . ; : ,

'EFED 1s a.lso concemed by the Iack of plant ;oxrclty data for the miixture: of qurnclorac and 2,4- D -

: formulatron '
. ECOLOGICAL EFFECTS .
. DATA REQUIREMENTS
. _ " ‘DoesEPA . .~ . ' MustAddhional
N . © . .. Have - - . Data Be Submitted.
- Omta Requirements ~ * Composilion’ . Oata T6-" - MAD . ° under FIFRM(c)(2)(B)7 .
. e . - Satisfy. . ' o
This :
Requ.remen't?
(Yes, No) |
6 Basic Studies in Bold' o o . _ e
71-1(a) Acute Avian om - 8%, yes . 41083847 no . o '
-QuailDuck | e e e s R BT A 4
o 7t(bjAcue Avan Oral, . 8% - - yes .- 40320840 . no |
QualiDuck o : Y P
71: 2(a)Acule Avan Diet, Giail . 6% ves | 40320812 o
71-2(b)Acule Avian-Diet, Duek besa i yes . . 40320811 o '
71.3vw|dmmmarrox»crty el T ST
71-4(a) Amnnnpmducnm O B99% . yes . 44128201 “no - S
Quat | - S TR
- 71-4(b) Av:m Reproduchon I 44084501 no - .
Cowk. ., N -
' 71-5(a)Slmulalnd Tenestna! S e - T e
.~ Field Sludy C N
71-5(b)Actun1TmutrhIFlold B S U S P
Sludy N S AN R
\721(a)Awl¢F:shTmucrty Lg% - yes- - ..  Al03SSE  no L
* Bluagil . S ' ’ . e T
. 72-A(6) Acute Fish Toxicity R L e e
" Bluegith S oL A
724(¢) Acute Fish' Tox:cnty ! 9% yes - T '.111063548“ no.. - <
Rambaw‘rmul . - S o ' N
-.'72-1(d)Acule FlshTox:cdy S e e

. Ralnbow Teowt -
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ECOLOGICAL EFFECTS  ~ = C S
DATA REQUIREMENTS o C e

'Doss EPA .
- Haye .. . . Dala Be Submmgd

Mustdrhonaf L

72.3(d) Aclte Estumhn Tox

, Shnmp
' 72-4{:) Etmy Llre‘stage Fith
| 724(b) Live-Cycie Aquatic -

Mollusk

723(c) Adute Esto. Mar Tox . 96% .
'Shrimp . >

7230) Aeute K Edu/Mm Tox T 95%

Fish

72:3(e) Atute EstuMarl 'rox ’
Mollusk

723(D Acute Ettu/Mari Tox

. el

_technicat
Invartébrate .

| 72’5 LigOvcle Fish
726 Aquatic Org, .

Accumulamn

" 72:7(3). Slmulaied Aquatic Fleld -

Sstudy -

L 727(0) Aoum Aquatic Fma
’ shﬂy -

S 122-1(:)S«dGem1/Se9d!ng o6% N
_ Eme. - L
_'122.1(b)vm¢am.vmor T oeeW

222 Aquatic Plant Gmwth . 96%
123:1(a) Seed Genaneedfmg . 96%

. Emerg . )
. ‘123-1 (b) Vngetaﬂve Viger | 96% .
1202 Aquatic Plant Groih [ 6%

'124-t Temestria! Flatd Sfud"_'

242 Aquatic Fleid Siudy

t4ttnmnyauAcut-. O oa%
Contact - o

1412 Honey Bee Resxdue on .
" Foliage. . ) oL
141 5 Fieid Test for Poirinmrs
T

* pata-Requirementa “ Compostion' * | DalaTo . MRD - underFIFRA3(c)2)(B)? '
: S st F satsfy o o - o
! Requirernent? . . L
(Yes No) - s AT SR ) . )
- g .. . : . . v . - o

K 722(a)AcmeAquauc C 7 88% yes < 41083586 - mo - T N
(nvertebmate To)ocrly L : C . o ’ S : .
72-2(b) AcuteAquath m - oy T e
Invertebrate Toxicity . . ] o . S

Lo 723(8) Acute Estu!MmTox " ge% yes - - 41063549 . no -
" Fish, s R

yed - 4tDE38S2: no .

“yes stoe3ssa  ns S
no . . ) )
JI"no, Lo ' ..o
0o . no ’
ves 084502 o .
ves - 44129202 ha R e
nd . 1, ; no oo . :_.\.A . _l .I_‘
yee: - o . no
m P I|I - ' ’ Ino-
m‘ o o .-
yes© 4403801 . mo! o v
yes - 41403503 no
Coyes 41063574 o
Cyes 41403501 no
yer  aM03803 me - - ,
yes .- 4083574 mo <
ot .. - ', (Recomiend additioriai Investigation Info oft-, -
‘ : aite drift impacts 1o non-target crops)
no m ta ’ " - .
yes : 41653575 no
no o .. no "
ne R . no )
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UNiTED STATES ENVIRONMENTAL PROTEC’T (ON AGENCY

Co oo WASH(NGTON D.C. 20460 - ~ .
e e s OFF)CEDFPREVEN‘HON,, .
L a»‘““"’r R - o ot PESTIGIUESANDTOXIC -
7 . r;." LT B : SUBSTANCES
R : e ol T ST Coal ]
e MEMORANDUM: - . - " March 5,--1999

[ ',

- SU'BJECT S ‘.Revrsed Water Resource AsseSSment for Qumclorac Use on Gram o

"Sorghumand W‘heat . | .

FROM: - RichardJ. Maher, Hydrolbg)stl

s j_ . o Envu‘onmental Rrsk Branch 1 :
,': TO L IoanneMrller PM 23 '_ o . _ {
ST T Herbicide Branch-.- . S . L ' N
L e Regrstraﬁon D1v151on(7505C) RN . Do \}
' 'DP Barcode 250225 - T AR ‘ T r o f
o Chemlcal Ne: 128974 - - T
COHQLU&IONS e e 5 oo
. RB]/EFED behevcs that qumclorac appcars to have the potem:al for, movement 1nte ' L ‘ !
o - groundwater -Furthermore, since quinclorac is not trghtly bound fo the soxl 'this- compound will N
o . be available to tunoff in surface water as wells as by erosron to surface water in broadcast use i
A\] condmons Y , o L - ~ : 4
{ré s Based on two applxcatrons ata rate of 0.375 16 ai/A on gram sorghum the peak GENEEC 3
Lj © .. estimated envrronmental concentratron (EEC) of qumclorac insurface water is. -40.28 ppb (T able J
b PR Dnnklng water exposure through ground water is éstimated to be 1648 ppb (Table 3) usmg L
itz ' ' the' SCI-GROW screening model developed in 'EFED (Barrett, 11997). - Since the application to :
Y wheat s 0. 171 avA, the dnnkrng water numbers for wheat will be approxlmately half the “ S
sorghum watcr numbers. y L : ' B
; SURFACE WATER ASSESSMENT T %
it . : ; il
; a g The GENEEC model was used to estrmate surface water concentrations for qurnclorac The SR

mode]mg resultsindicaté that quinclorac has'the potentlal to-move into surface waters, ESpecrally
in areas wrfh large amounts of annual ramfall and the potentml for runoﬁ‘ .

0=

' 'EFED notes that the hrghest regrstered use rate (0 5 b m/A) is on rice; however we-do not
have an approved GENEEC model for rlce for esttmanng envrronmental concentratrons of

pestrcxdes S i

B QT ity o

* b

Yaus
<

g1 e Y
PR g PR T




]

Table 1 prcsents the results of GENEEC modelmg for aerial ‘and ground spray appllcatlons of
" quinclora for both the Patamount™ and Paramount™ BW products applications. The = "
. Paramount™ values are based on an assufnption of two appllcatlons of qumclorac (0. 375 b

. ai/acre) with an interval 0f 3 months (90 days)or an interval of 14 days between appllcatlons

" " The 3-month interval was assumed to-be the typlcal interval, based on.continuous sorghum "

. propagatlon Taking Kansas asan example state for- sorghum propagation, planting typlcally
" occurs in June and harvesting occurs in October (Usual Planting and Harvesting ] Dates for 1 US

- B )eld Crops, United States Department of Agnculture Agnculture Handbook Number 628).

- Because quinclorac is to 'be used from emergence tq crop height of 12 inches, the first application "

may occur as late as. July. "Because quinclorac must be used post harvest for bmdweed control

" before the fi rst frost, the second annual appllcatlon was assumed to occur late in September. The -

14-day intérval was based on a rare but conservative scenario (personal communication between
EU ‘Odenkirchen, OPP ‘and T. Nelsen, BASF, .Tanuary 21; 1999) in which two closely spaced

. apphcatlons of Paramount™ were necessary for-weed control on the ‘post-emergent sorghum :
" crop. The Paramount™ BW values are based on an assumptlon of one anriual appllcatlon of

qumclorac (024516 allacre) ’

i

' 'The 1nput values for GENEEC are listed in Table 2 GENEEC verswn l 2 dated_May 3 1995 E

was used- for thc cak:ulatuons L.

P

Table 1.. Estlmated Envnronmental Conccntratnons m Water - B

B Product/’ T ¥ Interval '
Appllcanon Method'| ‘(days) .

; ParamountN/Aenaj 90.. | . =-
‘ 147 | 4028 ". 4027 | 4023 | 2017

|| Paramount™ . | " 50 | 4020 | 40.20 | 4016 |- 40.10
"'G'ud's o - -
|[roune Spray. 14" | 4020 | 4020 |. 4016 |. 40.10

Aerial ) » .
| Paramount™ BW/ - | mone: | 1313 | 1313 . 1312 1300 |
- | Ground Spray g 1. e 1

| paramoumTMBW/ Cnome |36 | 1305 3as | o {
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.Maxi‘n;um"Numbé'r; :
of - . Applications °

' Pmramo\mtTM 2

. Paramount DW 1

'Veriﬁod" g

o :.I&BQLB@QQL Vahfe DataAsmsmcnv Source A
Method of T a .Both products aenal or Venﬁed ' ~Label -
Apphcatxon ground spray- S Y LT
Apphcatlon Rate -~ “Paramount™.0375 Ib * ;Veriﬁ'cjd_ o ‘Label
S A R _ :
Paramount DW 0. 245 lb i .
M/A Ll ' R - \.

I‘n'tcry'dl Between-
: Applicétiohs

Paramount“‘ ]4 and 90
days :

Verified” *,

t.

Léb"el )

Batch Equ:llbnum 1Bnlfg - - “Acceptable: . ;MRI{D‘-41"0635"$2‘ -
|- Acrabic Soil | Stable (input set’at 0) - |, Acceptable MRID 41247301
Metabollsm R I -

.| solubility - .

= H .

891 pprﬁ .

_ 'Acoe'otabl'e -

| Reported by
. registrant

_Metabolism - .

Aerobic Aquatic

S_th'lile' (inpui set.at 0)

, ‘Ac.c‘épt_o,ble‘ e

‘MRID 42294102

‘Hydrolysis.

Stable (input set at 0)

' Acceptaolb.

© " MRID 40320816

.‘Photolys‘i's' A

‘ _Stil;le (input setat 0’)‘ "

| Acceptable

A

"] MRID 41063560

41781406 . -

GROUND WATER ASSESSMENT

. 'No data on qumclorac resxdues in ground water dre readdy available’ No Maxmmm

" .- Contafhination Limit (MCL) or Health Advisory (FIA) has been estabhshed ‘for qumclorac L
E resxdues in drmkmg water (USEPA, 1996) ,

Table3 shows the' input parameter va]ues used in SCI-GROW for qumc]orac as well as thc

' resu]tmg cstxmated groundwater concentratlon

750
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- Table 3, SCIEGROW Environimental Fate Input Pararaeters ‘for'Quinclorac -

RN

' Barrett M. Proposal For a Method to Detemune Screemng Concentratron Estlmates for

‘ U S. Envrronmental Protection Agency 1996 Drmkmg Water Regulanons and Health
i Advrsones USEPA REport ‘UL S Govemment Pnntmg Ofﬁce, Washmgton DC

[ input Parameter o 1o T [ Vaig Do e T
| Medianky (k) . - o o 380 .
|| Application Rate(b ai. acrey . Ti.]0375
Number of»’Appl,iczttions"' _ 2 “
. Use.gl'tate,(l\/{aﬁci‘mun‘r total/season) o 075 -
|| Aerobic Soil Metabolism halflife (days) . 1500+
Estimated Groundwater Concentratron(ppb) a 1648 ¢ -- BN e ;

7 A value of 1300 is predicated on acceptable studies sugg&mg compound stability and a recommendalion by the EFEO. R:sk
“Reéview Pmci that a valye ol 1500 tcpruenu 2 cnntmnuvemxxmum amxmpnon of d.a.brhty inthe model.

- EPED estimates a drmkmg warer exposure concentratron of 164. 8 ppb for qumclorac as predrcted
by 8Cl- GROW modelmg results . , N .

o

; There rnay be exceptxona! crrcumstances under whrch groundwater concentratrons oould exceed
<" the SCI-GROW estimates. However such exceptions -should be-quite rare since the. $CI-GROW
r model is based exclusively on maximum groundwater cancentrations from studies.conducted at.

‘sites and under conditions which aré most lrkély to resultin groundwater contamination: The
. groundwater concentratrons generated by SCI—GROW are based on the largest %0d ay average
recorded” dunng the. sampling period. Since there is rela'avely little temporal variation in :

consrdered as both the acute and chromc values _ _ . o

: REFEREN CES

ADnnkmg Water Derrved from Ground Water Studres EFED/OPP. September 20, 1997

“US. Envrronmental Protecnon Agency 1995. GENEEC ‘A Screening Model forPesnczde

Enwronmental Esposure Assessment. The Intemational Symposium on Water Quality .
’Vfonrtormg, Apnl 2- 5 1995. Amencan Socrety of Agncultural Engmeers P 485 o

5

. groundwater. concentrations compared -to-surface water, the concentratron (164.88" ppb) canbe - .
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s g Appendlx B
Endangcred Plant Species in Selected
Wheat and Sorghum Cultwatxon Count:es
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CAELAN WA

- . . Y

== -

: SPECIES -

_...__—-..._.—‘...——-—‘-————_.——_.._-—-_._.__..‘—_.—-

wzunrcans HOUNTAINS .

CHECKER—%ALEOW,
Sidalcea’ ‘pedata: -
Family: Malvaceae

GLARK WA oo T

xxmw=
STATUS KNOWN - \

E POSSIBLE

\__..

SExT X

P34t b Pt o 3 g

SPECIES

STATUS KNOWR

N

—_ - ——

HOHELLIA, WATER R
Howellia aquatills
Fam;ly.\Campanulaceae

COWLITZ WA

T POSSIBLE

«
¢

' SPECIES

——

STATUS

v
A

————

CHECKER—MALLOW, NELSON S
SLdalcea nelaonxana
Pamzly, alvaceae

ISLAND WA

N
=== =_====u==_—.-—=x==

-T

S

=== T

’ AMFTSERMEET =X

SPECIES

- -

GROUP * STATUS KNOWN

A

PAINTBRUSH, GOLDEN ’
Castilleja levigecta
Fam;ly' Scrophular;aceae N

. SPOKANE WA

Lz =

PLANT T

’

POSSIBLE

MR e =

“II:—I"‘—S-_:II:!K

SPECIES

Hu =T

GROUP STAEUS

HOHELLIA, WATER
Howellia“® aquat;lls
Family- Campanulaceae

BBNTON OR

PLANT T POSSIBLE - ’ v

el mg e

SExARgMEX=

=====z:== mowwws==—

SPECIES

===

GROU?P STATUS RNOWN

[ -CHECKER-MALLOW, NELSON'S
Sldalcea nelsoniana -
N Family: Malvacaae
LOHATIUH, BRADSHAW s
’ : Lomatium bradshawii
Family: Apiaceae

——a

PLANT

KNOWN o

PLANT



A LT . 4 '_ - ] .
CLACKAMAS OR e , _ .
z—'=;§‘==Ix==zsltut‘:na::xlxlxz‘:"::‘_:a:!:ah: = . ‘- = . __‘I »I = . —_— IR EIN
SPECIES ! . ’ ’ GROUP "S_TATUS_ XNOWN - .
CHEGKER-MALLOW, NELSON'S ..., . ', ' BLANT. T RNOWN-_. - '»
s;dalcea nelaonlana ) ' PN . -
- FaleY‘ Malvaceae ) s -
. . R : ) . "I ) .
. CO0S OR T T T : : i
=ﬂu===ﬁ==!xx=======:_:x:u:::-:‘-xs '_ . 3 . - =8====_=‘==_ B '
SPECIES S L ", - GROUP -+ STATUS KNOWR
“-."“.""""‘":‘f‘_““‘“‘*‘*‘_‘“"‘—"“""""““‘“-'--“‘f—"‘_‘_;““_?‘"'“"“"—"‘ _____ ..‘-T-_—-T.I——\-_"-‘—-- _
" LILY, WESTERN . *7 .. - PLANT E - . POSSIBLE: .
Lilium occidental K . - : E Lt :
o
Famxly. Lmllaceae R . . i
Douc.ms o) : R SRS _ . i
_:x..x:x-xx:x:::—:sur-g:::::!x ' =2 mo= = = —zn======g=.=i==:'==;x==:=;'=f ! #
SPECIES .’ ST e 'GROUP’ STATUS © ~ RNOWN . . . =
popcowrwwr:n, nouaa L _p[_,mr E . - POSSIBLE -
[ . N s . ¢ . /‘J!
HARNEY OR . '\ .. . i
N = g Sxezw = snu_-_—o_*——x— Sackrzessens i
* SPECIES . GROUP srm'us KNOWN b
B LB RN e . ————n -4
WIRE-LETTUCE, MALHEUR . ‘ PLANT E,CH. " KNOWN ‘]
- Stephinomeria malheﬂrens;s T ' 3
Family Asteraceae . ) o 3
KLAMATH OR ., - s C ) g | ,.
::ur:u::====xs:a—:x:::::xxzk—z:n:::=x=—n_==—'z—===x==zu.__-.-;.. V. 2 o' ! ;
" . SPECIES" GROUP' SIATUS -+ KNOWN
s S L ST TS TS L O —— e ;
-~ HILK-VETCH,; APPLEGATE'S ' PLANT ‘- B . KNOWN
Astragalus applegatei - . ° .., B N : . :
Fam;ly. Fabaceae ot ;
N ~ - !
: iy
{LANE . OR , N . R
’ :x:-:uzkx:-xx:x:-:-la_uzzx- : x;u.g.';.’x' - ; ===".“‘.,=“‘.='.=.’*-‘n'- Lt "'/
* SPECIES: GROUP® 7 _ STATUS KNOWN '~
e ———— U R A, e e s it et S e NS ST i
LOMATIUM, BRADSHAW."S _'PLANT. B KNOWN, .
Lom&tium bzadshawxn- ] . ’ - |
Famxly. Aplaceae Co 3
LN OR . L 3 co
A wx == : -;__’_““TFSS“ EITRR==T== = mawsm= -':'
‘SPECIES . I ' GROUP STATUS RKNOWN'
e e o ko) . - —e S N S UV ' b
. CHECKER~MALLOW, NELsdn-' s ’ PLANT T - KNOWN
: sldalcea nelaonlana Coe - )
Famlly- Halvaceae - A .
i
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'LOMATIUH: BRADSHAW'S ~ - -

" ALomatJ.um bradshavu.a.

'Famxly-‘hplaceae

,MAgIon\oa-_ oo

3= F w==== SoSRaRERRa

.spscxxs

= —zs!-::'_'_'___:: 3

PLANT ' | . E- KNOWN,

Cxcmzmz=oen

GROUP .

i CHECKER-'MALLOW, NELSON 'S
K s;dalcei nelson;ana‘-f.
. Family: Malvaceae'

LOMATIUM,-&RA@SH;W;S
‘Lomatium bradshawii’
Family: Apiaceae

"POLK OR .-

'pLANT~x‘1_’--” T

.PLANT. ©  ° .E.

KNOWN -

RNOWN .

-t 1

_“spchES'

== —sz::s:x::::::z:

GROUP | STATUS " RNOWN

= . : e
CHECKER"H.RLLOW, NEL.S‘ON\' S , .

' Sidalcea nelsoniana = =~ . .1,
_Famlly‘ Kalvaceae o | '
LOMAT,IUH, ERADSHRW 'S . . Cor v
Lomatium bradshawii. ST
Pamily: Apiaceae

WALLOWA OR

PLANT - . T
PR

"PLART . | E

. K.NOWN'; ‘

. KNOWN

mEEA=RTD

Sl

. SPECIES.-

GROUP

STATUS  ~ KNOWN

POUR-O' CLOCK, “MACFARLANE ' § : -,
‘Mirabilis macfarlanei - '; -~

Family: Nyctaginaceéae '
WASHINGTON OR - . -

.:":’El“== ===:==.—utd-‘-x—“—

"prant . - T

A
.

" KNOWN

KNOWR-

Jo-

-3 & T £ 3t P 3 3L £3 == ot

SPECIES L

' GROUP - -

STATUS °

\

cascst-MALnoﬁ, NELSON'S
'Sldalcea nelsoniana . '
Family. Malvaceae f-\A

YAMHILL OR e

PLANT NS

SPECIES - -+ ' - . .7

- —— - ——

" STATUS

CHECKER-KALLOW, NELSON* s
Sidalcea relsoniana _' i .
Family: Malvaceae .
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BANDERATX B T

POPPY-MALLOW, TEXAS C
callizhoe ucabriuacula .

Famlly. Halvaceae + N ;o

\

EL PASO' TX

N

FORT BERD Tx

" FLOWER, TEXAS PRAIRIE, DAWN

SPECIES’ . o ' GROUP STATUS KNOWN
 ———— - LAUUURIN DU, —— e e it o = 't i ey e b e g - e i b i e o e ————— s it ——
CACTUS, SNEED PINCUSHION PLART E KNOWN
COryphantha sneed;x var., sneed;; . o ' -

) ramily- Cactaceae IR . - ) . N

_...-as... —Uﬁ : 2 -...======="‘=n::::.::'.’-_;_‘~=xnnn::’—_.::x—z‘z::s::::=¢-=====,========n
"ASPECIES=A e T .~ . GROUP ' STATUS * KNOWN
CACTUS, -TOBUSCH EISHHOOK ' PLANT E - KNOWN
Anc;strocactus tobuschx; T, ; L
Family: Cactaceae ]
. BRAZOS TX : ; : . .
::::ﬁx::::xnauxxx’_;____fi_rn____ -za_nazx-;' et EIEes =
'SPECIES ’ GROUP ' STATUS KNOWN -
LApIEs‘-TREssas,'Nnvnsorg o .U " PLANT | E KNOWN
Spiranthes parksii"i_ . » - . L oo
; Family: Qrchidaceae . . N s o
BURLESON X N : '
:‘I::ﬂ:ﬂ:ﬂzmzx::‘.na:n:d:nt!x::-z:::!a:s_===d=‘ . - === 3 -
SPECIES /' GROUR' -, STATUS " KNOWN
LADIES' ~TRESSES, NAVASOTA PLANT B moNN
. . .- . A
Spiranthes parksii ] - !
Family: Orchidaceae - 4
" COKE TX - . e
===ﬁn:::::;:zz:g&::ﬁ::—‘-~~“ == Y e = >==i====éE§=::= o
' SPECIES t GROUP STATUS KNOWN
i PLANT E. KNOWR

———ﬂ—~~====:=======t=a_u:::_33_=_=======nx_==3

-u:““““-::::ﬁ—n—-======z;=====¢

H 33:“::’“::‘:::’“.‘”"“-‘-‘"‘ =25 L
.. SPECIES ' e " - GROUP STATUS KNOWN _
' DAWN-FLOWER, TEXRS PRAIRIE (crsxas BITTERwEEDPLANT - B .. " KNOWN'
. Hymenoxys texana’ _ - ' T
Family: Asteraceae O N
PLANT E. RNOWN -

81

Y A AR i A 5 s o e e B
M s f i eV s v ien e o

M. v it e o



BRIV

v

. FREESTONE 7% = "

====:=;-=Hx11=:=:z==:=-—-n===x=—g==:==u===-uz==—x:‘¢=:‘=n¢z—========:===z::::

) Echinocereua texchenbadhix (=melanocentrus) var.
amily- c;etaceae ’ ;

svaIES_ o GROUP . ° srarus " KNOWN
LADIES‘-T'RESSES, NAVASOTA “  PLANT. 'R - TKNOWN
Spiranthes parksix A ‘ o o ’
Famlly' Orchxdaceae
SAND-VERBENA, . LARGE - FRUITED - ' ., PLANT- E . KNOWN
‘abronia macrocarpa - o K . .
Family: Nyctaglnaceae ) : . ;
"HARRIS TX " ,' |
ETE TN ST TTRRD =T ==y = 3 ‘_;a.x:' = 3 = |
SPECIES . R Gaoup « STATUS . " KNOWN: -
: DAwu—rdeEn, TEXAS PRAIRIE (_rths BITTERHEEDPLANT 2. . KNOWN
Hyménoxys texans. ' .
Family: Asteraceae : o
_FLOWER, 'TEXAS PRAIRIE DAWN PLANT " E KNOWN
_HAYS TX , - A
======—=~=—z-‘=z:ﬂ:=-:a:::a"‘:z::::::::z:sz:::::::ux x == =ez== =
__ SPECIES _f . GROUP- STATUS KNOWN
WILD-RICE,  TEXAS S ‘PLANT_fj | E,cH KNOWH' -
- Zizania texana ) v . -
Family Poaceae C
HUDSPETH X ,} T .
. Sz=ma u e e Emmaxz= Ty, =xxTwxE =
' SPECIES | P . GROUP STATUS KNOWN
cAcrus, LLoyD's awnanaoa ' FLANT £ KNOWN
Echinocereus’ lloydii .
Family' CactacEae
' cactus,’ SNEED PINCUSHION , . PLANT E KNOWN
Coryphantha. sneedix var.. eneedxi ' : )
Famzly. Cactadeae ’
1M WELLS TX ,' ;o _ A .
' » E =ma amamTex=x - c= _sx=====:n====_.... = = e =x
'SPECIES . - AR ’ cnoup srarus KNOWN |
'_.J____—_——-—————'————u..—-—— 3 - - e - . = . .
CACTUS, BLACK LACE PLANT . E 7. KNOWNW
albertii = . ) .

i e

N T




4::xERR ™.t L e . R -
smaw SEwmE e L e SomEwoNwwE: ’
" SPECIES T - GROUP . .- STATUS ' KNOWN
CACTUS, TORUSCH.FISHHOOK - o panT U EL L KNOWN -
Anczstrocactua tobuschz; ’ : o T )
_Famxly' Cactaceae G
. KIMBLE TX ' - ° T S
- :‘:aza‘-:z—:::::m:::::-;__ _=s?“ =. =s:===:xx=::====n==:==:====-:=:=:x=s=u
=ercrss L LT GROUP R STATUS _ . KNOWN
GACTUS ;. TOBUSCR szqaoox S "PLANT,., . E - - -Known
' Ahc;ztrccactul tobuschix ) . » S : .
'Family. actacgae g . R TR
T . i - ~ . . L J‘; i - ‘ ] ! . .
SNOWBELLs; TEXAS .. 7 7. puaNT ... -°E /= KNOWN - -
Styrax texanus , ST ' R
Famey. Styracaceae ST o ~
,xnssznc ™ )
N :a"xni:--‘zt:-u“:::‘z—-)::sw:::zxtl:—::::!z ————— : 4 a _.... =EWARRIXT 4 x..Ti

SPECIES s ... .. v .. .chouP - = STATUS . -KNOWN

e m : L H -

. AMBROSIA, SOUTH TEXAS . | , ' " PULANT = ;. E

Anbrosia che;ranthxfolxa._ St T
Family. Alteraceae 1,' S - .

" AYENTA, TEXAS < ..+ ... euaNr I ~ E.

Ayenia limitaris. , o .
.Family. Sterculiaceae ot A

v . . ¢

.

1

,CACTUS,‘BLACK ‘LACE . " .. ..PLANT .- E

Echznocereun reichenbacnii (:melanOcentrus) wax.. hlbextii

Famzly. Cactaceae o oo . Lo

RUSH-PEA,” SLENDER- . .. .. . - prawr " >

Hoftmannuegq;a tenella

Fam;ly' Fabaceae ° TR iy . I

- - . -

KNOWN
. POSSIBLE.

4 - ‘ - 1

LEON TX. AR . -
,—z:_nz===:— ——=~_- 3 i===5¥:7 : =l -” =#hxxx=$¥g==‘ ———n—ug-;—

SPECIES - S0 o GROUP 2 sramus . KNOWN

LADIESY-TRESSES, ° AVASOTA o "' PLANT. . E - KNOWN

prranthes parkeii k ’ ’ o : e R

amxly Orchidaceae o e S

sann—vsaasua, LAacs—rRuzrsn LMo prant ‘£ . KNOWN
. Abroriia’ macrocarpa . ’ ¥ -

E;mxly. Nyctag;naceae -

' - C P \,
\ , . E}i;,‘

e T VR

B e b g e
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LIVE ORK TX.- . " . LT e
; -:::::-:ﬁ:-zs . = iz 2 ===xla= - "“!__.____..._:_:-:: - m »_-?_-‘x' J— R _':“ |
VSPECIES L T _GROUP STATUS - KNORWN
SPIDERLING; MATHIS - N ‘erant - - B . . xnows”
: _ o ‘ A RS
_HADISON X . L P - . ,
N .ta‘=8==rsl-====:= . ___x*-_-:::_::_.;" - - 3 __==I=slt:l::'::8:3::::::::-_‘:82-3_'___
'SPECIES T S o ._' o ~ GROUP. . STATUS ’ .xnown

LADIES *~TRESSES, NAVASOTA ij T pLaNT S e oS xwomt
Spiranthed pxrkﬂll o ] L R . )

T Family: Orchidaceae. o _ . ' "1 S X

‘'MITCHELL TX )

. s==—=mazs==z=a . === = Bw—m==o xx.:_ b Emw=x= =cimmregass,
SPECIES < . . o R GROUP o SSTATUS - RNOWN'
POPPY-MALLOM, TEXRS . . T .. - PLANT R - 1?‘."A KNOWN

.Call;:hoe scabriuscula\ . o ’ , ST -
Family' malvaceae - v } 3 . — o )
NUECES X e L : . _
’-:I“: -sa—s—zx::—a_x-:nx::x:-_‘-_‘sa:ztr- —t:=‘=‘“-==I=-===t====*=¢="===ﬂ=ﬂI-u:: '
SPECIES - . - . C ) GROUP N STATUS ' . KNOWN
AMBROSIA,. SOUTH TEXAS L i.PLANT T .+ B _ KNOWN

' Ambrosia cheiranthifolia .' . | - . T T '

' Family: Asteraceae S - o
AYENIA, TEXAS  ° - B PLANT B ROSSIBLE
‘Ayenia limitaris-’ , ' * : e S )

- Family: Sterculiaceae . ;

RUSH-PEA, -SLENDER - .~ _ * - *..PLANT = B " . . ‘EKNOWN
Hoff{mannseggia tenella - T . . . :
Eimily: Pabaceaa v

. PECOS TX - -

. a:n:-‘:a:z:‘#:x‘stmzﬂ-“xz::zxit-xu % _—:a"a: = ﬂ-‘ ——::x '_" IxmTRE,
SPECIES & . .0 . . ~GROUP S srarus T KNOWN.
CACTOS, LLOYD S HEDGEHOG - - .  ©  BLANT . . B . xnoww

. EBchinocereus Lloydii . _ - , o ' -

‘Fhmil?:vttétgceae“ : ' L oo Lo .
REFUGIO ‘x U T R
:_az_xz:-n:sxs:z::_a:¢-=—z:::-:-a:::-::::z:::::u!;:::t me3gm : sEewew ‘..‘x = =
spzcxss T ~ -7 . . GRoup " .- .STATUS = KNOWN
CACTUS, BLACK LACE - . o PLANT - E 0 KNOWN.

Echxnoceraua rexchenbachxx (-melanocentrus) var. albertlx
Famlly‘ Cactaceae . . .




... SAN PATRICIO ™

ROBERTSON TX . ER |
s:_x=_z_=======;=?s‘;n——7 TSP E : m= R = : iy
SPECIES . T .o S . GROUP STATUS .~ .  KNOWN
- LADIES' —TRESSES ;' Nnvasorh ‘ PLANT. JBE .. KNOWN
prranthes parksx; e ' )

_Family‘ OrchxdaceaE', . .”

-~

| SAND- VERBEHA, LARGE—FRUITED ' PLANT . E KNOWN',
" Abronia’ macrocarpa . S -
“Family: Nyctag;nacgae - N
RUNNELS -TX =~ .-, .. )
R@SSSiTTaxoswexxTTED =t == x = . ——--_---::::-:-:::n:::t.-».;.-ﬂ::
SPECIES .. . - .. oROUE STATUS' KNOWN
' ~ 1

. POPPY-MALLOW, ' TEXAS
‘Callirhoe "scabriuscula
Family: malvaceae-

o PLANT - .

‘B - ENOWN

’ N h
° '
= === = e e

BBRX:-:::--:&‘-:-:_‘_-

'SPBCIES

STATUS’

KNOWN .

SPIDERLING, MATHIS ' -

' KNOWN

= . ' N v \ |I
c S Y ! \ T
STARR TX: ST A ‘
::_ig::-qu :x-__‘-z_.:. -__:s'-z: Ir—"“'-n-' t===~.--==:_t====-=3-kau:kt::
 SPECIES  © o v |GROUP' . STATUS * " * "KNOWN

CACTUS, STAR . -
Aattophytum agterias’
Family: -Cactaceae

" DOGWEED, ‘ASHY, . ‘
'Tﬁymophylla‘tephfdleuCa E
Famxly. Asteraceae )
PRANKEHIA, JOHNSTON‘

"Frankenia. 3chnatonx;
gamxly. Frankeniaceae

MANIOC, WALKER 's

‘Hanihct‘walkerae ‘_-. .

:»Famxly.

ST - . w

‘-

PLENT
PLANT
" - PLANT

 PLANT

g - KNOWN

"E. . .77 knbwN

S B © RNOWN

1

"-E- ' ,- POSSIBLE

LTS P T T Dt i g

Sl dt ot &




CUVALDE -TX S

Y R
T

"SPECIES

————

. CACTUS, BLBCK LBCE

~

e e e

“GROUP

L g

KNOWN

" STATUS .

' PLBNT

"E - .. KNOWN

. ‘Echinocereus reichenbachii (=melanocentrus) var, albertLL

Pamxly' Cactacqae
CACTUS, - TOBUSCH . FISKHOOK'
,Ancxstrccactus tobuscth.
" Family: Cactaceae -. -
SNOWRELLS; TEXAS.
Styrax texanus
'Pam;ly. styracaceae

uwasuINGTou X

BLANT. °

PLANT .

E . KNOWN

" E KNOWN

T RS

SPECIES -

' GROUP

P L
.

_=ewm=

STATUS?

 LADIES'~TRESSES, NAVASOTA
Spiranthes parksii |
Famxly. Orchxdaccae

L

‘:BENNETT 'sp

. PLANT

E . KNOWN

. oEEE—soRoTEEErrwamAma==—w==Swem

SPECIES . .. - .~

STATUS .  RNOWN - *

—— -

ORCHID, WESTERN PRAIRTE FRINGED

o Platanthera praeclara

Famxly Orchxdaceae R T"-;

BRooRINGs,sn

" . I

———— —— ——

"POSSIBLE |

¢

[ym— —_———

-+ L % L L F 1t )

'SPECIES : .

. ORCHID, WESTERN PRAIRIE FRINGED
. Platanthera praeclara’
Family:{Ofgﬁidacgae

BROWN SD

" GROUP

© STATUS

- ‘PLANT

:.::.‘::_.x___:::—.:':_.__::—z:_u

T . . ' possIsLE- .

1

_2 = =YL Y T

'vspscxss

o3 — — a——

GROUB *

. - STATUS RNOWN , '~

' .
—r—

ORCHID, WESTERN PRAIRIE FRINGED
! Platanthera’ praeclara
‘ Pamily: Orchiidaceae

’

CLAY SI

J :

PLANT -

== sw=

1Y 2 . "
TSR ET SIS T REMSOD

SPECIES

.7 ' ‘PoSSIBLE

v

STATUS - 'Xquu

—— ——

‘Flatanthera’ praeclara
: Famxly. orchxdaceae

e

ORCHID, WESTERN PRAIRIE FRINGED

7 | POSSIBLE. "

[,

T S PRI B I

R A

1 ST A T M i i Y o g R (T Ny (e O it Gy e




CODINGTON §D - * ~ . = 4

=;ni=--£=§:g— P T ] Ah‘ ______ =y E d 2> I-:A o =
SPECIES - S .. ¢ GROUP STATUS xnown
* ORCHID, .WESTERN PRAYRIE FRINGED J _PLaNT o T RNOWN .
' Platanthera praeclara Co Lo '
" Family: Orchidaceae S _
DAY SD. ’
_‘-;—_’. = - " :::::—x—x-“‘ v -_;_:-_I_'n_*i ; T
SPECIES B - GROuUP STATUS KNOWN
T POSSIBLE-

_oacarn . WESTERN- PRRIRIE FRINGED " -7 PLANT:
Platanthera praeclara ’ g T
lFam:.lyﬂ Orch:.;!acgae

DEUEL S‘D

Platanthera braeclara o O
© Fam.ly- Orch:.daceae » S ; _ s

L ------“‘i:in‘_--:s_--sh_‘!nz E 3 3 ::;xnrn:::::::::i n-——:— ---3::’:-':::=;-' =:‘.-==v= \
‘SPECIBS B C anoup STATUS '~  KNOWN--
oncnro, WESTERN. PRAIRIE _FRINGED - " PLANT T © KNOWN'
Platanthera praeclara S )
Fam;.‘ly- Orch).daceae

,GRANT sD . R
uzux:z—:-_zz—xzxxx—— ‘_*_=:———‘_ xoSx——mamms =m 3 ——manorrw=rEy
spsc:ns .o Sy . - GROUP'.." STATUS KNOWN
ORCHID, WESTBRH PRAIRIE FRINGED - PLANT T POSéfBLE

" Platanthera praeclara : - T :
Fami.ly~ ‘Orchidaceae .’ N -
LINCOLN SD : . . , . :
x== = 3 =x wEoomie >—£i———14—ww= —u=%ﬂ=i====?uﬁ=zx=5ﬁi
SPECIES ° ' ’ _ .. GROUP STATUS - KNOWN .

. ORGHID, WESTERN PRAIRIE FRINGED . _ - BPLANT T "POSSIBLE

. Platanthefa praeclara g : E .
‘Fgm.lyj Orchidaceae

' MINNEHAHMA -SD _ _ , -
_a:h::x‘a==#====&F==‘===‘====::;z:;:s::##:x===?==-===—=—:=—s—z=--z::-::--:z—x
SPECIES c T GROUP - . STATUS:" KNOWN .

e -— e s : - -—— S e —————
ORCHID, WESTERN'PRAIRIE FRINGED ~ -’ -PLANT T . POSSIBLE
lPlatanthera praeclara’ gvd :
FPamily: Ordéliidaceae-

>j_HOODY SD .

Em==e = = et = e X === = . = =2 = = =
SPECIES, U o - '*. GROUP . ., STATUS KNOWN
-"ORCHID, WESTERN PRAIRIE FRINGED e 'PLHNIT » T - POSSIBLE

87/

Lo~



B4

=t £ 2 3

ORCHID, WESTERN PRAIRIE FRINGED
‘Platanthera praeclara ' '
'Famxly. Orchxdaceae

;
v

CPLanT 7

. 3 1 ¢ b — . . = )

'SPECIES " GROUP STATUS. xnow&' N

" "ORCHID, WESTERN . PRAIRIE FRINGED PLANT . T, BOSSIBLE
Platanthera praeclara oo i

:Famxly. Orchxdaceae .

'IODD SD i
xx &= 3 :hqu-;ﬁ,ﬁ__»_ ';-," . X s T " ‘ 2 maz !
'SPECIES, ' GROUP STATUS .  KNOWN

. ORCHID, WESTERN Pnaxaxz FRINGED - PLANT . O "POSSIBLE
‘Platanthera praeclara R ;: . ’

Fimxly. Orchidaceae ’ ’ h
TURNER SD - .ﬁ-,\ N A )
= 3 WM AL WX WX W e EXZFXX X2 XD =X 3 \x? K
SPECIES ’ . GROUP STATUS - RNORWN

. ——— 2 . —— —— »‘ -‘:"'_‘—"‘;"'l"‘—"""""'.""""“f'_"""""'f'v""‘"

'ORCHID, WESTERN PRAIRIE FRINGED PLANT’ : T $ :QOSSIﬁLE

‘ﬂplatanthera praeclara - : . » .
‘'Family: Orchidaceae )

- UNION..SD - o : )
ﬁu::a::::::_3='=='===:‘.'==:=g.==>==é=\=‘= -1 = ;= mmoTExsSxI=Ro=e = ~
SPECIES ' GROUP “STATUS . ' KNOWN

ORCHID, WESTERN: PRAIRIE'FRINGED - PLANT ) _POSSIBLE

_-Platanthera praeclara ' ' ' ' e C

" Family: -Orchidaceae .
YANKTON SD N ‘
:--:-z-z====n-=x==:_===::—x===n=n= - #ﬁ::x - e T EaEd :
SPECIES ‘ GROUP , STATUS KNOWR
ORCHID, WESTERN -PRAIRIE "FRINGED PLANT T POSSIBLE
Platanthera praeclara : S L o
Faniily: Orchidaceae. ’ -
RANSOM ND ’ .

. s==n_-:=====! ES __ns-‘s_-___._..._.__. s cmam== ¥ mwx==m e 5 -

] spzcxzs “; e L GROUP STATUS -~ *  KNOWN

' 'ORCHID, WESTERN PRATRIE FRINGED - BLANT: - T 1. " XNOWN
Platanthera praeclara L BRI : '

Famxly. Orchxdaceae ’ N )
' f\nxcanasv so _
] iz ETT T T = - ':;:gz:::ulll === 2 : = = x e
,SPBCIES - ‘ i GROUP U - STATUS ! KROWN
' | KNOWN

NN

B ALY S CRIT 2 I R, S

e e e e e et

[

[P



" BOULDER .CO.

—1—=====g:n::z-====:=_=-====w===:======z====x::x::n

Eriogonum, pelinophilum

Family: Polygonaceae ~ \

GARFIELD-CO . B .

:z=g=31=é§f=‘ sz;ﬁg; .

" SPECIES L. T ‘GROUP STATUS -xnownf‘
'LADIES'-TRESSES, UTE: PLANT 3 XNowH'
Spiranthes d:.lum.ala.s e ‘ s : : '
J?amily. Orchldac‘éae o S
’DELTA co . E .

N "":‘:‘:::—::F::z==‘-"==="==’===_z"“*_ = v .==. E x . —— - — "_.
. SPECIES T T < : GrOUP | CSTATUS | KNOWN
© CACTUS; SPINELESS HEDGEHOG =~ PLANT’ B KNOWN|

- Echinocereus trzglochld;otun - . ’ e
- Pamily:’ cactaceae < .
- ) .. - o , ' ' L. ! i
- cherus UINTA BASIN HOOKLESS | ’ . PLANT .35 ; T KNOWN

. Sclerocactus® glaucus :

D I-‘ami.ly~ Cactaceae ¢
wILD—BucanEAm;'qLAY—Ldy;NG" PLANT . E,CH- . XNOWN ~

N

N
E 2 _u_x::.—.ztsx:t:n:x BMBEETE

:xgﬁg:&;::;suxx_ = £ smm=Sc = w2z
SPECIES Lot " ‘GROUP STATUS’ '.{, KNOWN
CAGTUS, UINTA' BASIN HOOKLESS - ° ... 'PLANT T | KNOWN
Sclerocactus glaucus. R . N
Family: Cactaceae’ ) : B
' JEFFERSOH €CO° . ‘ .
=nA=x===::nzzz:n::z::z::zx::x::z === -u_z—x—_ = ] Sox
. SPECIES " GROUP- STATUS KNOWN
_....._..._.”.:_:...-,.‘.._.........’......................_-...._....._.....}......_. : —-— N I S
LADIES'~TRESSES, UTE.. PLANT ' b: ‘ KNOwWN

" spirantheg diluvialis

Family: orch.\.daceae’ ) '

" LA PLATA CO

== “==‘!'=======B==H==313=wﬂ_ﬂ="=‘.W‘-‘==-‘= ==:-‘=-"‘=- =o==c=

v

«

Bchinocereus’ tn.glocha.ds.otus <
ram:.ly. Cactaceae ’ -

== 1—:"‘:“:—3-—"—‘:“_::: .
SPECIES o " . -GROUP ) smnmus ' KNOWN
,cacrus, 'KNOWLTON . PLANT B - . KNOwWN
Ped;ocactua knowltom.:. o ’ e L0 o
. Famz.ly' Cactaceae
HESA co S O . ,
SPECIES -GROUP’ . STATUS KHOWN ~
'cacmus, ‘SPINELESS HEDGEHOG BLANT. " E.  KnowN'

kg

e i demia

S h R




: EE R S R o

_ cacrus, UINTA BASIN HOOKLESS A CUBLANT . . . 4T - KNOWN: -

‘o sclErocactus glaucus R I e . ., . - n .
" Fdmily: Cactaceae o Coo , ) - o

YONTEZUMA T K ;- R

=e—gwmeseT === = swxotux

n:z::z:t::::-_‘: ua::z:-_‘:

' sPEczzs S " L GRoUé'"'A .. .STATUS ‘., . KNOWN

cncrus, MESA VERDE e . PLANT T R ?_ . RNGHN
" dclerscactus meaae—verdae . N »
Fam;ly. Cactaceae” - . . ]

MILK-VETCH, MANCOS® = . . PLANT' E.. - . KNOWN
Astragulut hum;llimun T T - e )

Family. Fabaceae .
’ MONTROSE <o AT N _ ’
n-::::::s::::::g_zg—zsw:—— Zm:a == .(n' =z=§t§xﬁ=;:=if=uzFﬁ=;—__ ]

SPECIES P o GROUP ~ .~ . STATUS, KNOWN

CACTUS; SPINELESS HEDGEHOG =~ . PLANT © - .. “E. - - KNOWN
Echxnocereus tr;glochid;otua R o o T

’ ’ ' ~

Famxly. Cactaceae L o .

cacmus, UINTA BASIN HOOKLESS . <. - . - PLANT - T . KNOWN
.Sclerocactus’ glaucus: I T ' o 5 ) i

_uFamily' Caétaceae -M" ) o
WILD BUCKWHEAT, . CLAY—LQVING ' ' PLANT .. - - ‘as,ca'}'h KRNOWN -
Eriogonum. pelinophilum, ' : B - L e

 Family: Polygonaceae

.. MORGAN €O e

.. EEmItax= TuEseltesSsSaTTRR === 3 FA: _===—~—— is== =xewm=m
“spséIEs- R - .. GROUP . . STATUS . KNOWN: ~

© LADIES'-TRESSES, UFE. .. . °. .  .pLANT . f" T, . . POSSIBLE =
. SPLranthan diluyialis’ - e S
- Family: Orch;daceae : L . L L S

RIO BLANCO e’ L. T T T L
% ’-z-—33_3_‘:::::—’:::::-‘::’:—-.-—‘—‘: =x—=m= - : Y ‘ -

SPECIES - S : . . GROUP ' . - STATUS °~  KNOWN.

_ BLADDERPOD, 'DUDLEY BLUFFS Ce CPLANT T . T TUKNOWN

' . Lesquerella congesta A S o o e o
.Faﬁily:‘ﬁrasuibacéae' ) g S : . - v o
wawnon, DUDLEY BLUFFS St . YPLANT D oo T LT . KNOWN .
Physaria obcordata ~ - . . Lo T N
Family:

"* SAN- MIGUEL' €O . - S . R o
SExaExZ=Sm=E2O _I:_'_A_ =zm=a== A== F z‘:l::::::':xxzxtznr'z:::':::::sasx::::

- SPECIES - o ... © "GROUP - STATUS: KHOWN




‘

o

o

i

’ CACTUS, UINTA, BASIN HOOKLESS

Scler0cactuu glaucus
Famlly. cactaceae !

.

DUCHESNE UT

S N B B Y \
TR TR T ERSIE ST SHEM BN RIS T

' SPECIES

N

¥l
\

— s h bkt sk o b ik s

. CACTUS, UINTA BASIN HOOKLESS

- Sclerocactus glaucus N

Famxly. Cactaceae

cnzss, rom: FLAX .
Glaucocarpum uuffrutescenﬂ

. Faley. BrasBLCaceze

LADIES ¢ —'mEssEs , urz
Splranthea d;luv;alxs
- anlly Orch;daceae

REBD—HUSTARD,_SERUBBY .
Schoenocrambe suffrutescens
FamLLY' Braaaxcaceae

ancg—cnass (sPEPPER~CRESS), BARNEBY

Lepidium barnebyanum .
'FMRW’ . :

N

,

\ éacrus, SPINELESS HEﬁCEnoG o PLANT B 7 KNowN

: Echlnocereus trxglochidlotus Coe . N KR o

’ Pamlly Cactaccae < T .

WELD cO. . i PRI . T

. x:ss:z—'n::::z:n:z::::::—"—‘a—:a e ;‘==s&_;__ _"!'——‘=a='.===_r_~===—=x:(==x-t
, SPECIES . e JGROUP --.° " ° STATUS KNOWN

1 bt A ot S - it ) e it ks ke AP Tt ;-———v‘-—-;—*—--—-'—-_-'_'-";‘——-——T-Z?—_‘- ————— j’!-"---——’——-"—-'.-——-—-—;——-—

. LADIES —TRESSES, UTE ' ! PLANT T 7,POSSIBLE Loy
SDLranthul dlluv;aliu ) . )
Famxly- orchldaceae - g
CACHE UT . >

- -= Ty —-—-s-'az_.ss_s-.:=i—asm=:==xtzx=s:====z=ss:u_as:és:;:zz:z‘—ns:::n_—:

. SPECIES S ’ "GROUP .. STATUS.. KNOWN

- -I“"—"—T:—‘-‘,‘--—“v‘ $ - S ——.-———-—n?\—-\—-l'-'——’-—-———‘- ————— SRS DRI S .
PRIMROSE, MAGUIRE o PLANT T KNOWN

. 'Primula maguirei.. - .
Fam;ly- Primulaceae - . X
CARBON ur ‘ ;

. !!31""123“:’..::3::::_:—- e == -*:_:ss—z=:-:—:azn:::nw:x:—zzn:—_'n::..—.::::sxsz .
SPECIES“ . ,': o . QROUF» STATUS KNOWN
L PLANT 7. . KNOWN

‘====8=&.===3=:===_=x=mz m:n:am#:;:i:az:xa:a-a :-

GROUP STATUS KNOWN
PLANT T KNOWN
' i r
PLANT - E - POSSIBLE
»-)\ . - -'-

- PLANT T KNOWN
PLANT B - © T KNOWN
PLANT E. KNOWN

e i ho L S EONE LIS A I U

LR

N

R e N e o o N NI




¢

'GARFIELD UT oo

T

Family:/hpbcynaéege
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Family: Campanulaceae

BOX BUTTE RE

PLANT ~ T

- - o

POSSIBLE
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SPECIES

PENSTEMON, BLOWOUT
Pengtemon haydenii
Family: Scrophulariaceae
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MY e
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KNOWN
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ORCHID, WESTE&H PRAIRIB FRINGED
Platanthera, praeclara
Family‘ brchldaceae

PENSTEMON, BLOWOUT
Penstemon haydenll
Famlly. Scrophularxaceae
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PENSTEMON,; BLOWOUT
Penstemon haydenil

Family:. Scrophularlaceae
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-
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ORCHID, WESTERN PRAIRIE ?RINGED
Platanchexa'praeclara -
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Famxly. Orchldaceae IR

" LANCASTER NE.  '~”F; e

. Corybhantha'sneadix ‘var, nneedxi
Family Cactaceae :

snn:x_ : = = dovindean : = =

SPECIES R 71 GROUB STATUS i_xnowﬁ'

oacarv, WESTERN PRATRIE FRINGED . PmANT “ KNOWN' -

Platantheta praeclata ' : i K - . Cow
: Famxly- Orchxdaceae . '

v MORRILL NE. - . - :

: :s:zs:us:::xsau-sxxs-—-—n—xx 3 == e : o
spscrzs T, GROUP ., STATUS - KNOWN
PENSTEMON,,BLOWOUT I PLANT E. KNOWN
Penstemon. haydenii S ' oo
Family. Scrophulariabeae N . ]

'SEWARD, NE ' N ;
Bw==: o e : _‘-_a: = = abaite bk d = " = ==wxgunr | A-

SPECIES ~ . DTN ' ‘GrOUP - STATUS ' XNOWN -

ORCHID, WESTERN PRAIRIE "FRINGED - - -PLﬁﬁT;.- B = | KNOWN *

~platanthera praeclara : ‘ N ’ -

Family: Orchidaceaa

" /. SHERIDAN NE "

SPECIES AP . GROUR STATUS KNOWN

PENSTEMON, BLOWOUT B ‘ PLANT . E " RNOWN

_ -Penatemon haydenii . - ! ' ‘

- Famrly. Scrophulariaceae
CHAVES NM ' <
3::::-4:==¢z=z===—=—~n zo==azzxza =3
SPECIES" S o GROUP ., *" -~ STATUS KNOWN
CACTUS, KUENZLER HEDGEHOG PLANT . B KNOWN
Bchinoceteua fendleri var. kuenzleri ' R ' T
. Family:’ CActnceae . P - .
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SPECIES - | G : endup STATUS . KNOWN
CACTUS;, ' SNEED. PINCUSHION ‘ E " RNOWN ¢« -
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-'.’ x il L E L L N SESXERBTSTRZBRD = === ’
SPECIES . . : : GROUP’ STATUS RNOWN
CL e e ~ ; e o - e .t g s ot s g g v et o 0l Tt g
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SAN HIGUEL NH

_ SPECIES-

COryphanthz‘sneedLL var )eei
Famxly. cactareae

cacros, LLOYD' " HEDGEHGG .
Edhxnoueraus lloydxx o
Famxly. Cactaceae '{-‘
WILD BUCRWHEAT , vasuu
Erxogonum gypsophxlum
Famxly' Polygonaceae
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e we 3 = =
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'STATUS”

IPOMOPSIS, HOLY GHOST
Ipomcpa;l sanctl-spxr;tus
Famxly' .
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