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The revised Human Health Risk Assessment for bromoxynil is attached. This chapter
supersedes all previous HED human health risk assessments, the last of which is dated April 23,
1998. This chapter inciudes the following revisions:

. Water and aggregate chronic risk estimates have been recalculated using a reasonable high
' end estimate of exposure of 0.05 ppb in response to EFED’'s memo (R.D. Jones, June 2,
1998).

. Footnote f from Table 11 has been revised.

. The discussion in the Handler Risks section on the “Estimates of Risks from Short-Term
Exposures Using PHED Data” has been revised. '

. Changes in the wordi'ng for appiic%t{on instructions for transgenic BXN cotten, and a
change in the wording for rotational crop restrictions as follows:

When application insiructions to transgenic BXN cotton are discussed in Agency
documents, the following should apply:

“Apply from just prior to ptanting cotton until 75 days prior to harvest. Do not exceed 2
applications before cotton is 12 inches tall and 1 application after cotton exceeds 12 inches
in height. Make the last application during bloom, but not later than 75 days before
harvest.”

{AY  Recycled/Recyclable
% Printad with Sey/Canola Ink on paper that
contains at least 50% recyclad fiber
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When rotational crop restrictions are discussed in Agency documents, the foilowmg
statements should be used:

“After applying up to 2 pints/A/season of [Buctril® er Buctril ® 4EC], wait a minimum of 30
days from the date of the application, and then plant any roiational crop.”

“After applying more than 2 pints/A/season of [Buctril® or Buctrii ® 4EC], only transgenic
BXN cotton may be planted as a rotational crop.” ‘

. Revised bibliography and residue chemistry summary table (Table B}.

HED also recommends that the end-use product labels for bromoxynil be revised and the
paragraph below be deleted from the end-use product labels. This paragraph was previously
- required in response to the Special Review for bromoxynil but is no longer necessary since the risk
estimates for the worker in the HED RED chapter are within HED's level of concern Wlthout the
requirement of using a mechanical transfer system.

“If you handle a total of 60 gallons or more of this product per day, you must use a
mechanical transfer system for all mixing and loading operations, If this product is
packaged in a 30 gallon drum, you must use a mechanical transfer system which terminates
in a drip-free hard coupling which may be used only with a spray or mix tank which has
been fitted with a compatible coupling. If you do not presently own or have access to a
mechanical transfer system with this type of coupling, contact your dealer for information
on how to obtain such a system or to modify you present system. When using a
mechanical transfer system, do not remove or disconnect the pump or probe from the
container until the container has been emptied and rinsed. The pump or probe system must
be used to rinse the empty container and to transfer the rinsate directly to the mixing or
spray. tank.” ‘

The following statement on the end-use product labels should-also be revised:

“Application from a tractor with a completely enclosed cab or aerial application is required
whenever this product is applied to 360 or more acres in a day... or repair.”

Based on this current risk assessment enclosed cockpits are required for all aerial applications and
enclosed cabs are not required for groundboom applications. As per your previous conversation
with Alan Nielsen of RRB 2, HED recommends that the end-use product labels be sent to the
contractor for review prior to the RED being issued for additional comments on labeling changes.
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HUMAN HEALTH ASSESSMENT FOR BROMOXYNIL
1. BACKGROUND

This RED chapter addresses issues and data related to bromoxynil phenol and its octanoic
acid ester, bromoxynil octanoate, both of which are currently registered with EPA and have been
supported for reregistration. Other chemical forms of "bromoxynil” are not addressed in this RED;
these include bromoxynil butyrate, the butyric acid ester of bromoxynit, which was not supported
for reregistration, and bromoxynil heptanoate, the heptanoic acid ester of bromoxynil, which is
considered to be a new pesticide chemical and therefore not subject to reregistration.

During the preparation of the RED for bromoxynil, a permanent registration was requested
for the use of bromoxynil on transgenic BXN cotton. A temporary tolerance was established,
expired and was reestablished which expired in 1/98. Ordinarily, the temporary tolerance on cotten
would not be included in the RED for this chemical, however, this use contributed so significantly
to the dietary {food and water) cancer risk for bromoxynil it was necessary that it be included.

"QOriginally, the transgenic BXN cotton 'use was based on a maximum 4.5 Ibs ai/A/year
{based on 3 banded appiications ayear at 1.5 Ibs ai:’A). Rhone-Poulenc has since proposed:

. a reduction in the rate applied to BXN cotton by 67% to a the maximum of 1.5 Ibs
ai/Afyear;

. 1o increase the pre-harvest interval {PHI) from 80 to 75 days foilowmg application to cotton;

s to increase the pre-grazing interval {PG!) from 30 to 45 days for sorghum forage;

. to increase the PHI from 30 to 45 days for corn and small grains forages;

. preparation of anticipated residues in swine commaodities using anticipated swine diets

) {rather than transiating anticipated residues directly. from cattie to swine}; and

. to include cotton gin by-products {gin trash) in ruminant diets at 1% of the diet for dairy

cattle and 5% of the diet for beef cattle. -

The proposed use rate reduction was incorporated into Agency risk assessments conducted
in conjunction with the extension of the time-limited tolerances in June, 1997, However, additional
confirmatory field trial studies conducted at the proposed reduced rate were required. These data
have been submitted, and are inciuded in the current assessment (see below for’ diSCUSSlOﬂ) The
new field trials were conducted at the new proposed PH! of 75 days.

The reg’istrant s request to increase the'pre grazing interval {PGH for sorghum was denied.
in general, the Agency does not consider pre-grazing intervals to be practical for grasses and
sorghum, but the PGl for sorghum/grasses was permitted due to application timing. The
registrant's request to increase the PHI for corn and small grain forages was acceptable; adequate
residue data have been submitted to the Agency in conjunction with reregistration. As a result
tolerances for residues in forages have been reassessed, and these revised tolerances have been
included in the Tolerance Réassessment Summary.

The registrant’s refinements to the livestock diets were acceptable to the Agency with
respect to swine diets and the proposed percentages of gin trash contributing to ruminant diets.

Il. USE SUMMARY

Bromoxynil is a selective contact foliage applied herbicide used to control broadleaf weeds.
Bromoxynil inhibits photosynthetic electron transport and also uncouples oxidative phosphorylation

1
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in mitochondria, thereby stopping energy production and negatively affecting plant respiration.
Agricultural crop use sites include: food crops {e.g., garlic/onions), food and feed Crops' le.g., mint,
wheat, sorghum, corn, ‘cotton), feed crops (e.g., fodder/hay}, non-food crops (e.g., fallow/idie land,
golf course turf, and sod farms). Bromaoxynil is formulated as an emutsifiable concentrate, soluble
concentrate and a gel formutation (in water soluble packages). The application rates for crop uses
range from 0.25 Ib ai/acre to 0.5 Ib ai/acre for all crops.

Currently the end-use products containing bromoxynil phenol and bromoxynil octancate are
‘intended for agricuftural uses only and not for homeowner uses. Therefore, residential exposure is
not expected. :
I, SCIENCE ASSESSMENT
A. Physical and Chemicat Properties Assessment
1. Description of Chemical
Bromoxynil [3,5—dibromo-4—hydroxybehzonitriie} is a selective herbicide which is registered

for application as the octancic or heptanoic acid esters for postemergence control of broadieaf
weeds in various crops.

Bromoxynil : OH
Empirical Formula: C.H,Br,NO _ Br Br
Molecular Weight: 276.9
CAS Registry No.: 1683-84-5
Shaughnessy No.: 035301
CN
Bromoxynil octanoate _ ) 0
Empirical Formuta: C, H,;Br,NG, _ ) _
Molecular Weight: 403.0 0 ' CH,
CAS Registry No.: 1689-99-2 ‘
Staughnessy No.: 035302 Br S
CN

2. ldentification of Active Ingredient

Bromoxynit is a white to slightly yellow crystalline solid with a meiting point of -
approximately 130 C.. Bromoxynil is slightly soluble in water at 211 ppm and in hexane at 178
ppm, and is soluble in 1-octano! {4.97 g/100 L} and methanol {8.51 g/100 mL} at 25 C.

Bromoxynil octanoate is a brown ¢rystaliine solid with a melting point of approximately 44
C. The octanoic esters are virtually insoluble in water. Bromoxynil octanoate is soluble in acetone
or ethanol {10 g/100 mL}, benzene or xylene (70 g/100 ml), chloroform or dichloromethane (80
g/100 mlL}, and cyclohexanone {55 g/100 mL). The octanoic acid esters are readily hydrolyzed to

2
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bromoxynil under alkatine conditions.
3. Manufacturing-Use Products

A search of the Reference Files System (REFS) conducted 10/18/95 identified three
bromoxynil manufacturing-use products (MPs} registered under Shaughnessy No. 035301 and
three bromoxynil occtancate MPs registered under Shaughnessy No. 035302. The registered
bromoxynil and bromoxynil ester MPs are presented below. An additional bromoxynil octanoate
70% formulation intermediate (Fl} manufactured by an integrated system is in the process of being
registered.

Table t: Summary of Technical Registrations for Bromoxynii

Formulation EPA Reg. No. Registrant Comments

Bromoxynil (035301)

95% T 264-229 Rhone-Poulenc AG TGAI produced by Rhone-Poulenc in the United
Company States and by an alternate producer {CFPI Co.,
France). "
95% T 264-473 '
Q4% T 51036-250 Micro-Fio Company Repackaged from a registered product,

Bromoxynil octancate {035302)

95% T 264-442 Rhone-Poulenc AG . | Produced by the UK manufacturing process.
. i Company We note that, based on a statement of
formula, the 87.3% T is properly identified as a
87.3% T 264-395 95% T formulation,
70% Fi 264-XXX Produced by the TN process using an

integrated system. We note that the EPA Reg.
No. referenced in CBRS No. 14100 (D205877;
C. Swartz, 2/22/96) is incorrect; a registration
- number has not yet been assigned.

87.3% FI 51036-251 Micro-Flo Company Repackaged from a registered product. We
note that, based on the product name and a
CSF from the product jacket, this product is
properly identified as a 85% T formulation.

. 'B. Human Risk Assessment
1. Hazard Assessment

The hazard assessment adldresses issues and data related to bromoxynil phenol and its
" octanoic acid ester, bromoxynil octanoate, both of which are currently registered with EPA and
have been supported for reregistration. Technically, the term "bromoxynil phenoi” is a misnomer,
the phenolic form of bromoxynil being known more properly simply as "bromoxynil”. Nevertheless,
 the term "bromoxynil pheno!” will be used throughout this section to eliminate possible confusion
“and to clearly distinguish the phenolic form of the compound from all other forms of the
compound. The toxicology data in support of the reregistration of bromoxynil phenol’and -
bromoxynil octancate are complete and adequate,



a. Acute Toxicity

Table 2a.- Acute Toxicity Results for Bromoxynil Phenol

HED Records Center Series 361 Science Reviews - File 035301_0014000_062498_D246944_R010340 - Page 10 of 97

Tox Category

Study Resuit
Acute Oral LD, (rat}'? 81 mgrkg (M) I
. 93 mg/kg (A

ll Acute Dermal LD, (rabbit}*®

> 2000 ma/kg (M and F)°

Acute Inhalation LC,, (rat)*®

0.269 mg/L (M)
0.150 mg/L (F)

Eve Irritation {rabbit)*®

corneal opacity, fritis, cenjunctival irritation

Dermal Irritation {rabhit)%*

no irritation

Skin Sensitization (guinea pig)®®

negative

6 MRIDs 00124758, 00124758, 43014701, 060124758, 00124758 and 42718701
* Test material was technical grade bromoxynil phenol (94.0%]).

? Abraded skin
N/A = not applicable

Table 2b. Acute Toxicity Results for Bromoxynil Octanoate

Study

Result

Tox Categorv

Acute Oral LD, (rat)'?

400 mg/kg (M}
238 mg/kg {F)

it

Acute Dermal LDy, (rabbit)*®

> 2000 mgikg (M}
1310 mg/kg (FI°

Acute Inhalation LC,, {raty®®

0.81 mg/L iM)
0.79 mg/L {F)

"

Eye irritation (rabbit)*?

corneal opacity, conjunctival irritation

1

Dermal Irritation (rabbit)®®

slight erythema

Skin Sensitization {guinea pig)®®

positive (modified draize test)

N/A

Y% MRIDs DO;I 24112, 00124112, 42167101, 001247112, 00124112 and 41879801
? Test material was technical grade bromoxynil octanocate (87.3%). '

® Abraded skin
© intact skin
N/A = not applicable

b. Subchronic Toxicity

i. Bromoxynil Phenol

In a 13-week subchronic feeding study, technical grade bromoxynil phenol was

administered in the diet to groups of 1D male and 15 femaie Sprague Dawley rats at.dose levals of
O {control}, 400, 755 or 1456 ppm {0, 28, 58 or 168 mg/kg/day in males and 0, 35, 76 or 250
mag/kg/day in females). Decreased body weight gain {22%), increased alanine aminotransferase
{ALT), increased aspartate aminotransferase (AST), and increased alkaline phosphatase were




HED Records Center Series 361 Science Reviews - File 035301_0014000_062498_D246944_R010340 - Page 11 of 97

observed in males at 755 ppm. At 1456 ppm, signs of severe toxicity and excessive mortality .
(10/15 died) were also observed in males. Treatment-related effects were recorded in females at
all dose leveis. These effects were decreased body weight gain at 400 ppm (19%) and at 755 ppm
{34%), increased alkaline phosphatase at 755 and 1456 ppm, and signs of severe toxicity and
excessive mortality (15/15 died) at 1456 ppm. For male rats, the NOEL is 400 ppm (28 mg/kg/day)
and the LOEL is 755 ppm {58 mg/kg/day), based on decreased body weight gain, increased ALT,
increased AST and increased alkaline phosphatase. For female rats, no NOEL was determined in
this study (<400 ppm; <3b mg/kg/day). The LOEL is 400 ppm {35 mg/kg/day}, based on
decreased body weight gain. This study is of limited usefulness because a NOEL was not
determined for females, excessive mortality occurred in males and females at the highest dose level
tested, and an insufficient number of tissues was microscopically examined. (MRID 41488101}

In a 12-week range-finding study, technical grade bromoxynil phenol was administered in

. the diet to groups of 10 male and 10 female CD-1 mice at dose levels of O {control}, 10, 30, 100,
300, 1000 or 3000 ppm {equivalent to 0, 1.3, 3.9, 13, 39, 130 or 390 mg/kg/day). Increased liver
weights and hepatocellular. {HC) hypertrophy were observed in males at 100 ppm and higher.
Degeneration and vacuolization were also observed in the hepatocyies of males at 300 ppm and
higher and decreased body weight gain and additional pathological effects in the liver were
observed at 1000 ppm and higher. At the highest dose level tested (3000 ppm), all male mice died .
during the first week of testing. For female mice, increased liver weights, HC hypertrophy, HC
degeneration and HC vacuolization were observed at 300 ppm and higher. At dose levels of 1000
and 3000 ppm, effects for females were the same as for males. For male mice, the NOEL is 30
ppm {3.9 mg/ka/day) and the LOEL is 100 ppm {13 mg/kg/day}, based on increased liver weights
and HC hypertrophy. For female mice, the NOEL is 100 ppm ({13 mg/kg/day) and the LOEL is 300
ppm (39 mg/kg/day}, based on increased liver weights, HC hypertrophy, HC degeneration -and HC
vacuolization.” This study was a range-finding study. Ophthalmologic, hematologic, clinical
chemistry and urinalyses examinations were not conducted. In addition, a complete histopathologic
examination was not performed. . IMRID 42553401)

In a 13-week range-finding study, technical grade bromoxynil phenol was administered
orally in gelatin capsules to groups of 2 male and 2 female beagle dogs at dose levels of O {control},
1.5, 8,12, 18, 20, 30, 40 or 50 mg/kg/day. Treatment-related decreased body weight gain was
observed in males at all dose levels tested. At b mg/kg/day, occasional panting and liquid feces
were also noted and at 8 and 12 mg/kg/day, frequent panting, occasional salivation, unsteady gait,
decreased erythrocyte count, decreased hemoglobin, decreased packed cell volume, and increased
urea nitrogen were observed. Dose levels of 16 mg/kg/day and higher were clearly excessive and
caused mortality and/or signs of severe toxicity. Decreased body weight gain, occasional panting
and liquid feces were observed in females at 5 mg/kg/day. At 8 mg/kg/day and higher, effects in
females were the same as in males. For males, no NOEL was determined in this study (<1
‘mg/kg/day). The LOEL is 1 mg/kg/day for males, based on decreased body weight gain. For
females, the NOEL is 1 mg/kg/day and the LOEL is b mg/kg/day, based on decreased body weight
gain, panting and liquid feces. This study was a range-finding study. Only 2 dogs/sex/dose level
were used and an insufficient number of tissues was microscopically examined in the controf group
and at dose levels of 12 mg/kg/day and lower. {MRID 43186701)

In a 21-day subchronic dermal study, technical grade bromoxynil phenol was applied 1o the
shaved dorsal skin of groups of § male and 5 female New Zealand white rabbits at dose levels of O
(deionized water control}, 30, 300 or 1000 mg/kg/day for 6 hours/day, 5 days/week, for 3 weeks
(24-25 days}. Treatment with bromoxynil phenoi did not produce any observable dermal or
systemic toxicity. The NOEL for dermal irritation and systemic toxicity is 1000 mg/kg/day, the fimit
dose for a 21-day study. (MRID 42272301} ' '
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it. Bromoxynil Octanoate

In a 13-week subchronic feeding study, technical grade bromoxynil octanoate was
administered in the diet to groups of 20-30 male and 20-30 female Sprague Dawley rats at dose
levels of O {control}, 150, 600 or 1100 ppm {0, 11, 45 or 91 mag/kg/day in males and 0, 13, 55 or
111 mg/kg/day in fernates). An additionat group of 30 male and 30 female rats was started at a
dose level of 2100 ppm, but was sacrificed during the first week of the study due to high mortality
and signs of severe toxicity, No treatment-related signs of toxicity were observed in males at 150
or 800 ppm. At 1100 ppm, the following effects were observed in males: decreased body weight
gain, decreased serum total protein, decreased globulins, possibly increased thymic lymphocyte
necrosis, and increased degeneration/necrosis of cardiac myofibers. No treatment-related effects
were observed in females at 150 ppm. At 600 ppm, decreased body weight gain and increased
livar weights were observed in females. At 1100 ppm, the following additional effects were also
noted in females: decreased serum total protein, decreased globulins, possibly increased thymic
lymphocyte necrosis, and increased degeneration/necrosis of cardiac myofibers. For male rats, the
NOEL is 600 ppm {45 mg/kg/day} and the LOEL is 1100 ppm (91 mg/kg/day), based on decreased
body weight gain, decreased serum total protein, decreased globulins and increased
degeneration/necrosis of cardiac myofibers. For female rats, the NOEL is 150 ppm {13 mg/kg/day)
and the LOEL is 600 ppm (55 mg/kg/day), based on decreased body weight gain and increased liver
weights. [MRID 42411901) '

in a 13-week subchronic oral study, technical grade bromoxynil octanoate was administered
orally in gelatin capsules to groups of 2 male and 2 female beagle dogs at dose levels of O {controf),
0.43, 1.43 or 7.14 mg/kg/day. The only treatment-related eifect observed in males and females in
this study was decreased body weight gain. For males, mean absolute body weight gains from 0 to
13 weeks were +3.60, +2.80, +2.20 and +1.15 kg for the centrol, low, mid and high dose ievel
groups respectively. These gains carresponded to 78%, 61% and 32% of the male control group
(100%) for the low, mid and high dose level groups respectively. For females, the comparable mean
absolute body weight gains were +2.90, +2.05, +1.75 and +0.565 kg. These gains
corresponded to 71%, 60% and 19% of the female control group {100%). Although the % of
body weight gain compared to controls was 78% for low dose level males and 71% for low dose
level femaies, the corresponding differences in absolute body weight gains were actually less than
1 kg and since the tow dose level animals appeared healthy throughout the entire study and
showed no other sign of toxicity, it was concluded that the NOEL for both males and females in
this study is 0.43 mg/kg/day and the LOEL is 1.43 mg/kg/day, based on decreased body weight
gain. (MRID 42869701, 43700201)

in a 13-week subchrenic oral study, technical grade bromoxynil octanoate was administered
orally in-gelatin capsules 1o groups of 3 male and 3 female beagle dogs at dose levels of 0 (conitrol},
1, 5 or 25 mg/kg/day. No treatment-related effects were observed in either.sex at 1 mg/kg/day.
At 5 mg/kg/day, occasional panting was noted in both males and females. At 25 mg/kg/day,
additional signs of toxicity, observed in both males and females, were panting {after each dose)
throughout the study; decreased bady weight gain; possibly decreased erythroecyte counts,
hemoglobin, and packed cell volume; and increased serum urea nitrogen. The NOEL for both males
and females was reported as. just under 5 ma/kg/day. {(MRID Q00G1179)

In a 21-day subchronic dermal study, technical grade bromoxynil octanoate was applied to
the shaved dorsal skin of 10 male and 10 female New Zealand white rabbits at dose levels of O
{deionized water control}, 30, 300 or 1000 mg/kg/day for 6 hours/day, b days/week, for 3 weeks
{24-26 days). Treatment with bromoxynil octancate did net produce.any observable systemic
effects. Significant dermal irritation, consisting of slight to moderate redness and swelling,
cracking and flaking of the skin, was observed at 300 and 1000 mg/kg/day. The NOEL for

&
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systemic toxicity is 1000 mg/kg/day, the limit dose for a 21-day study. The NOEL for dermal
irritation is 30 mg/kg/day and the LOEL is 300 mg/kg/day. IMRID 42346201)

c. Chronic Toxicity and Carcinogenicity
t. Bromoxynil Phenol . '

In a 12-month chronic oral toxicity study, technical grade bromoxynii phenot was
administered in gelatin capsutes to groups of 6 male and 6 female beagle dogs at dose levels of O
{control}, 0.1, 0.3, 1.5 or 7.5 mg/kg/day. At the highest dose level tested (7.5 mg/kg/day), the
following treatment-related effects were observed in both male and female dogs: increased
incidences of salivation, panting, liquid feces and pale gums; statistically significant decreased -
body weight gain over entire duratien of study, but particularly during first 8 weeks of study;
statistically significant decreased erythrocytes (RBC), hemoglobin (Hb) and packed cell volume
{PCV); - statistically significant increased urea nitrogen; increased absolute liver weights and -
liver/body weight ratios. At 1.5 mg/kg/day, a statisticaily significant decreased body weight gain
over the entire duration of study was observed in the male dogs. Other "effects” at this same dose
level were marginal, inconsistent and of equivocal toxicological significance. These effec¢ts included
panting; decreased RBC, Hb and PCV; increased urea nitrogen; and increased absolute and relative
liver weights in males and panting and increased absolute and relative liver weights in females. No
treatment-related gross or histo-pathological changes were observed in any organs in this study.
The dose level of 1.5 mg/kg/day is considered to be a threshoid NOEL/LOEL for both male and
female dogs in this study. (MRID #40780301, 41304701)

in a 120-week combined chronic feeding/carcinogenicity study, technical grade bromoxynit
phenol was administered in the diet to groups of 60 maie and 60 female Fischer 344 rats at dose
levels of O [control), 10, 30 or 100 ppm {equivalent to 0, 0.5, 1.5 or 5 mg/kg/day}. Ten
rats/sex/dose level were sacrificed and examined at 12 months, An increase in absolute liver
weights of the high dose female rats at the 12-month interim sacrifice was considered to be of little
concern since a similar increase was not observed at the 120-week terminal sacrifice. No other
effects of any kind in either the male or female rats were observed. The NOEL for systemic effects
is 100 ppm {5 mg/kg/day) for both male and female rats. An increased incidence of neoplasms
was not observed in the male or fermale rats in this study; however, the dose levels were
determined to be too low to assess carcinogenic potential. (MRID 00096521)

. In a 2-year combined chronic feeding/carcinogenicity study, technical grade bromoxynil
phenol was administered in the diet to Sprague Dawley rats at dose levels of O (controi), 60, 190
or 600 ppm (0, 2.6, 8.2 or 28 mg/ka/day in males and 0, 3.3,-11.0 or 41 mg/kg/day in females}.
Groups of 105 male and 105 female rats were given the control diet and groups of 70 male and 70
female rats were given diets containing bromoxynil phenol. Fifteen rats/sex/dose level were
sacrificed and examined at 12 months. In male rats, histopathological changes were observed in
the liver at 190 ppm (spongiosis hepatis) and at 600 ppm {spongiosis hepatis and foci of
eosinophilic cellular alteration). Decreased body weight gain was also noted in male rats at 600
ppm. In female rats, decreased body weight gain was observed at 180 ppm and 600 ppm. No
neoplastic lesions were associated with treatment. For male rats, the systemic NOEL is 60 ppm
(2.6 mg/kg/day} and the systemic LOEL is 190 ppm (8.2 mg/kg/day), based on an increased
incidence of spongiosis hepatis in the liver. For female rats, the systemic NOEL is 60 ppm {3.3
mg/kg/day) and the systemic LOEL is 190 ppm {11.0 mg/kg/day}, based on decreased body weight
gain. An increased incidence of neoplasms were not observed in the male or female rats. Dose
levels used in this study were determined to be sufficiently high to assess carcinogenic potential.
(MRID 40612501, 41374801} :
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In an 18-month carcinogenicity study, technical grade bromoxyni! pheno! was administered
in the diet to groups of 60 male and 60 femaie Swiss albino mice at dose Jevels of O {control), 10,
30 or 100 ppm (equivalent to 0, 1.3, 3.9 or 13 mg/kg/day}. A dose-related increased incidence of
liver adenomas/carcinomas combined was observed in the male mice. The increase was
statistically significant at 100 ppm. The liver tumor response in male mice was based on hoth
benign and malignant tumors with the carcinomas contributing to almost one-half of the total
adenomas/carcinomas at the mid- and high-dose leveis. For male mice, the percentage incidences
of adenomas were 4%, 8%, 6% and 9%, the percentage incidences of carcinomas were 0%, Q%,
4% and 8%; and the percentage incidences of adenomas/carcinomas combined were 4%, 8%,
10% and 17% for the O, 10, 30 and 100 ppm groups, respectively. The incidences of hyperplastic
nodules in male mice, some of which may have been adenomas, were also increased at the mid-
and high-dose leveis. Percentage incidences were 4%, 4%, 10% and 3% for the 0, 10, 30 and
100 ppm groups, respectively. An increased incidence of neoplasms was not observed in fermale
mice; however, dose levels for the female mice in this study were determined to be too low to
assess carcinogenic potential. {(MRID 00068077} '

In an 18-manth carcinogenicity study, groups of 60 mate and 60 fernate CD-1 mice were
given technical grade brorhoxynil phenol in the diet at dose levels of O (control), 20, 75 or 300 ppm
(0, 3.1, 12 or 46 mg/kg/day in males and O, 3.7, 14 ar 53 mg/kg/day in females). Mortality, body
weights and food consumption were not affected by treatment. The liver was the target organ. At
300 ppm, treatment-related increased liver weights, increased incidences of diffusely dark livers,
and increased incidences of non-neoplastic microscopic lesions in the livers of both male and female
mice were observed. Histopathologic lesions in the liver included hepatocellular centrilobular
hypertrophy, hepatoceflular degeneration/necrosis, and pigment in hepatocytes and Kupffer cells,
Similar non-neoplastic lesions were also observed in the livers of some male and female mice at 75
pprn. The LOEL for non-carcinogenic effects in this study for both male and female mice is 75 ppm
and the NOEL is 20 ppm. Treatment-related increased incidences of hepatocellular adenomas,
carcinomas, and adenomas/carcinomas combined were observed in the male mice at all dose levels
in this study. For male mice, the percentage incidences of adenomas were 6%, 16%, 20% and
19%:; the percentage incidences of carcinomas were 4%, 16%, 4% and 21%; and the percentage
incidences of adenomas/carcinomas combined were 9%, 31%, 24% and 40% for the O, 20, 75
and 300 ppm groups, respectively. Subseguent to the original pathology reading, liver sections
from all male mice in the study were also evaluated by a second independent pathologist. Similar
resuits were obtained in the second pathology evaluation. For female mice given 300 ppm, slightly
increased incidences of hepatocellular carcinomas and of adenomas/carcinomas combined also
were considered to be related to treatment with bromoxynil phenol. For female mice, the
percentage incidences of carcinomas were 0%, 2%, 0% and 10%; and the percentage incidences
of adenomas/carcinomas combined were 4%, 4%, 4% and 17% for the O, 20, 75 and 300 ppm
groups, respectively. Liver sections from female mice in this study were not reevaluated by the
independent pathologist. (MRID 43245501, 43311701)

ii. Bromoxynil Octanoate
There are no chronic toxicity studies available in which bromoxynil octancate was the test

material. There are no carcinogenicity studies available in which bromoxynil octanocate was the test
material. -
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' -d. Developmentai Toxicity
i. Bromoxynil Phenol

n an oral developmental toxicity study, technical grade bromaxynil phenol was administered
to groups of 22 pregnant Sprague Dawiey rats by gavage at doses of O (control}, 4, 12.5 or 40
mg/kg/day on gestation days 8-15, inclusive. The developmental toxicity NOEL is 4 ma/kg/day. A
dose-reiated increased incidence of supernumerary (14th} ribs was observed at the developmental
toxicity LOEL of 12.5 mg/kg/day. Increased post-impiantation loss was also observed at 12.56
mg/kg/day. At 40 mg/kg/day, the following additional effects were observed in the offspring:
reduced fetal weight, increased numbers of small fetuses, and increased incidences of soft tissue
and skelgtal abnormalities (including anophthalmia, microphthaimia, short renal papilla, and spinal
and thoracic bone abnormalities). The maternal toxicity NOEL is 12.5 mg/kg/day and the maternal
toxicity LOEL is 40 mg/kg/day, based on decreased body weight gain throughout most of the
treatment and post-treatment penod and decreased food consumption during the treatment period.
(IVIRID 40466802)

In an oral developmental t0x|0|ty study, groups of 28 pregnant Sprague Dawley rats
received O [control), 5, 15 or 35 mg/kg/day of technical grade bromoxynil phenof by gavage on
gestation days 5-17, inclusive. No developmental toxicity NOEL was determined in this study
(below 5 mg/kg/day}. At the LOEL of 5 mg/kg/day, a dose-related increased incidence of 14th ribs
was observed. At the high dose of 35 mg/kg/day, additional effects included an increased
incidence of late intrauterine deaths, decreased fetal body weights and an increase in the total
incidence of minor anomalies. The maternal toxicity NOEL is 5 mg/kg/day and the maternal toxicity
LOEL is 15 mg/kg/day, based on decreased body weight gain. At 35 mg/kg/day, 6/28 dams died
between days 7 and 14 of gestation. {MRID 00116558) '

Groups of 20-25 pregnant Sprague Dawley rats were given O {control}, 1.7, 5 or 15
myg/kg/day of technical grade bromoxynil pheno! by oral gavage on gestation days 6-15, inclusive.
In the offspring, the litter incidences of supernumerary ribs were 30%, 60%), 50% and 80% in the
control, 1.7, 5 and 15 mg/kg/day groups, respectively. The percentages of litters with
supernumerary ribs were significantly increased at the 1.7 and 15 mg/kg/day dose levels.
However, the increase at 1.7 mg/kg/day was not considered to be biologicaliy significant. The
developmental toxicity NOEL is 5 mg/kg/day and the developmental toxicity LOEL is. 15 mg/kg/day,
based on an increased incidence of supernumerary ribs. The maternal toxicity NOEL is 5 mg/kg/day
and the maternal toxicity LOEL is 15 mg/kg'/day, based on decreased body weight gain and
increased liver weights. No consistent effects were seen on thymus, spleen or adrenal weights
suggesting there was no generalized stress response in the dams. (Rogers, Francis, Barbee et al.,

1891)

in a dermal developmental toxicity study, bromoxynil phenol {solubilized in water containing

: 50Amg/ml sodium hydroxide and 20% triethylene glycol) was applied to groups of 23 pregnant
Sprague Dawley rats at dose levels of O {control), 5, 10, 50 or 100 mg/kg/day for 6 hours/day on
gestation days 6-15, inclusiveé. A dose-related increased incidence of supernumerary {14th) ribs
was observed in this study at 10, 50 and 100 mg/kg/day. At 10 mg/kg/day. however, the
increased incidence was not statistically significant compared to the concurrent control group and
was within the historical control range. The developmental toxicity NOEL is 10 mg/kg/day and the
developmental toxicity LOEL is 50 mg/kg/day, based on increased 14th ribs. The maternal toxicity
NOEL is 50 mg/kg/day and the maternal toxicity LOEL is 100 mg/kg/day, based on decreased body
weight gain and decreased food consumption during the treatment period. No deaths or clinical
signs, including skin irritation, were attributed to treatment with the test material in this study.
{MRID 40881201, 40883601} -
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in an coral developmental toxicity study, technical grade bromoxynil phenol was administered
to groups of 18 or more pregnant New Zealand white rabbits by gavage at doses of O {control), 15,
30 or 60 mg/kg/day on days 5-20 of gestation. A high incidence {on & litter basis} and a dose-
related increased incidence {on a fetal basis) of fully formed bilateral 13th ribs and an increased
incidence of all forms of supernumerary ribs were observed at 15, 30 and 60 mg/kg/day. At 60
mg/kg/day, the following additional effects were also observed: increased post-implantation loss
(due primarily to 5 totally resorbed litters), decreased fetal weights, and increased numbers of litters
and numbers of fetuses with major malformations (including hydrocephalus, anophthalmia,
microphthalmia and defects in skull ossification). The incidence of total minor anomalies was also
increased at 60 mg/kg/day. The NOEL for developmentai toxicity was not determined in this study
{below 15 mg/kg/day). The developmental toxicity LOEL is 15 mg/kg/day, based on the increased
incidence of supernumerary ribs. The maternal toxicity NOEL is 15 mg/kg/day and the maternal
toxicity LOEL is 30 mg/kg/day, based on reduced body weight gain and reduced food consumption
during the treatment period. There were no deaths or clinical signs of toxicity associated with
treatment. (MRID 00138149) '

In an oral developmental toxicity study, groups of 22-23 pregnant New Zealand white
rabbits were given O {control}, 30, 45 or 80 mg/kg/day of technical grade bromoxynil phencl by’
gavage on gestation days 6-18, inclusive. The number of fetuses with decreased body weights
{30% below control mean weight) was significantly increased at all dose levels. At 45 and 60
mg/kg/day, a-dose-related increase in extra or rudimentary 14th ribs also was observed. At 60
mg/kg/day, several vertebral and thoracic bone abnormalities, including fused ribs, scoliosis, extra
ribs, thoracic centrum misshapen and incomplete ossification of sternebrae, were observed. A
NOEL for developmental toxicity was not determined in this study (below 30 mg/kg/day). The
developmentat toxicity LOEL is 30 mg/kg/day, based on decreased fetal weights. The maternal
toxicity NOEL is 45 mg/kg/day and the maternal toxicity LOEL is 60 mg/kg/day, based on increased
mortality (7/23 dams died at this dose fevel) and other clinical signs of toxicity, including anorexia
and discharge of blood. (MRID 00142779)

In a dermal developmental toxicity study, bromoxynii phenol {solubilized in water containing
50 mg/ml sodium hydroxide and 20% triethylene glycol) was applied to groups of 20 pregnant New
Zealand white rabbits at dose levels-of O (control), 10, 50 or 150 mg/kg/day for 6 hours/day on
gestation days 6-18, inclusive. The results in this study were compromised by 25 rabbits possibly
being improperly dosed on days 6 and/or 7 of gestation. The developmental toxicity NOEL is 10
mg/kg/day and the developmental toxicity LOEL is 50 mg/kg/day, based on an apparent increase in
agenesis of the intermediate lobe of the {ung and on an increase in holes in the parietal portion of
the skull. Lung agenesis has not been observed in other studies with bromoxynil and its incidence
in historical controls is highly variable. The incidence of supernumerary ribs was not affected in
this study. The maternal toxicity NOEL is 50 mg/kg/day and the maternal toxicity LOEL is 150
mg/kg/day, based on decreased body weight gain. Because of flaws in the execution of this study,
the results have been interpreted with considerable caution and the NOELs and LOELs are
considered to be tentative. {MRID 40935101, 41307801)

Groups of 16-35 pregnant Swiss Webster (CD-1) mice were given O {control}, 11, 32 or 96
mg/kg/day of technical grade - bromoxynil phenol by oral gavage on gestation days 6-15, inclusive.
in the offspring, the litter incidences of 14th ribs were 50%, 28%, 56% and 81% in the control,
11, 32 and 96 mg/kg/day groups, respectively. The increased incidence was statistically significant
at the high dose. Also at 96 mg/kg/day, decreased fetal weights and decreased numbers of fetuses
with ossified -caudal vertebrae were observed.. The developmental toxicity NOEL is 32 mg/kg/day
and the developmental toxicity LOEL is 96 mg/kg/day, based on increased incidence of 14th ribs,
decreased fetal weights and decreased numbers of fetuses with ossified vertebrae. The maternal -
toxicity NOEL is 11 mg/kg/day and the maternal toxicity LOEL is 32 mg/kg/day, based on increased

10
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mortality and increased livey weights. No consistent effects were seen on thymus, spleen or
adrenal weights suggesting there was no generalized stress response in the dams. (Rogers,
Francis, Barbee et ai., 1981} '

ii. Bromoxynil Octanoate

In an oral developmental toxicity study, technical grade bromoxynil octanoate was
administered to groups of 17-20 pregnant Sprague Dawley rats by gavage at doses of O (control),
2.4, 7.3 or 21.8 mg/kg/day on gestation days 6-15, inclusive. [n the offspring, the iitter incidences
of 14th ribs were 29%, 40%, 37% and 65% in the control, low, mid and high dose groups,
respectively. The increased incidence was statistically significant at the high dose. Reduced fetal
weights were aiso observed in the high dose group. The developmental toxicity NOEL is 7.3
mg/kg/day and the developmental toxicity LOEL is 21.8 mg/kg/day, based on an increased
incidence of 14th ribs and on reduced fetal weights. The maternal toxicity NOEL is 7.3 mg/kg/day
and the maternal toxicity LOEL is 21.8 mg/kg/day, based on decreased body weight gain and
increased liver weights. No consistent effects were seen on thymus, spleen or adrenal weights
suggesting there was no generalized stress response in the dams. {Rogers, Francis, Barbee et al.,
1991)

In a dermal developmental toxicity study, bromoxynil octanoate (Buctril formutation diluted
in water) was applied to groups of 25 pregnant Sprague Dawley rats at dose levels of O {Buctril
formulation inerts and water controis), 2,5, 10, 15, 20-or 75 mg a.i./kg/day for 6 hours/day on
gestation days 6-15, inclusive. The developmental toxicity NOEL is 10 mg a.i./kg/day. A dose-
related increased incidence of supernumerary (14th} ribs was observed at the deveiopmental
toxicity LOEL of 15 mg a.i./kg/day. At 20 and 75 mg a.i./kg/day, the incidences of supernumerary
ribs were increased still further. Skin irritation was observed in the Buctril formulation inerts control
and 75 mg a.i./ka/day treatment groups. - The maternal toxicity NOEL is 15 mg a.i./kg/day and the
maternal toxicity LOEL is 20 mg a.i./kg/day, based on decreased body weight gain and decreased
food consumption during the treatment period. (MRID 41163301}

in a dermat developmental toxicity study, groups of 20 pregnant New Zealand. white rabbits
were treated with bromoxynil octanoate (Buctril formulation diluted in water) at dose levels of O
(Buctril formulation inerts and water controls), 5, 10, 15, 20, 40 or 80 mg a.i./kg/day for 6
hours/day on gestation days 6-18, inclusive. Incidences of 13th ribs were high in control and all
treatment groups. A dose-response relationship, however, was not evident and it was concluded
that no adverse effects on offspring development were observed, The developmental toxicity NOEL
is B0 mg a.i./kg/day. A developmental toxicity LOEL was not determined in this study (above 80
mg a.i./kg/day}. Significant skin irritation was observed in the Buctril formulation inerts control and
all treatment groups. At 15 mg a.i./kg/day and higher, the majority of rabbits displayed erythema,
fissuring and desquamation. The frequency and severity of skin irritation increased with increasing
concentration of Buctril. Desquamation persisted for most of the post-treatment period. Skin
irritation, however, did not appear to adversely affect maternal well-being. No systemic toxicity
was observed in the dams at any dose level. The NOEL for systemic maternal toxicity is 80'mg
a.i./kg/day. A LOEL for systemic maternal toxicity was not determined in this study {above 80 mg
a.i./kg/day). (MRID 41471901, 42183901) -

11
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e. Reproductive Toxicity
i Brombxyn'ﬁ Phenol

In & 2-generation reproduction study, technical grade oromoxynil phenol was administered
in the diet to groups of 24 male and 24 female Sprague Dawley rats at dose levels of O [control),
10, B0 or 250 ppm (approximately @, 0.8, 4 or 21 mg/kg/day during 14 weeks prior to mating). No
reproductive toxicity was observed in this study at any dose level. The NOEL for developmental
toxicity in offspring is 50 ppm (4 mg/kg/day] and the LOEL is 250 ppm {21 mg/kg/day}, based on
decreased body weight gain during. lactation and delayed eye opening. The NOQEL for systemic
toxicity in adult rats is 50 ppm {4 mg/kg/day) and the LOEL is 250 ppm (21 mg/kg/day}, based on
decreased body weight gain in FO and F1 females before mating, during gestation and lactation and
at study termination. In addition, possibly increased liver weights were observed in both male and
female adults. (MRID 41149301) :

in a 3-generation réproduction study, technical grade bromoxynil phenol was administered
in the diet to groups of 10 male and 20 female Wistar rats at dose levels of O (centrof), 30, 100 or
300 ppm {equivalent 10 Q, 1.5, 5 or 15 myg/kg/day). Definitive NOELs and LOELs were not
determined in this study due to numerous deficiencies in data reporting. The following NOELs and
L QELs are therefore tentative. No reproductive toxicity was observed in this study at any dose
level. The NOEL for developmental toxicity in offspring is 100 ppm (5 mg/kg/day) and the LOEL is
300 ppm {15 mg/kg/day), based on decreased body weight gain, particularly in the F2 generation.
The NOEL for systemic toxicity in adult rats is. 30 ppm (1.5 mg/kg/day) and the LOEL is 100 ppm (5
mg/kg/day), based on decreased body weight gain in F1 and F2 parents. {MRID 00064815}

ii. Bromoxynil Octanoate

Ir a specially designed dermal reproduction study, groups of 20 male Crl:CRBR VAF/Plus
rats were treated for B hours each day for 21 days with bromoxynil octanoate (Buctril formulation
diluted in water) at dose levels of O (Buctril formulation inerts and water controls}, 25, 50 or 100
mg a.i./kg/day. After 21 days of treatment, the male rats were mated with untreated female rats
ondays 1, 7, 14, 21, 35, 56 or 113 post-exposure. No effects on mating or fertility were
observed in the male rats at any dose level. Possibly reduced prostate gland weight on day 1 post-
exposure, however, was observed at 100 mg a.i./kg/day. The NOEL for male reproductive toxicity
is 50 mg a.i./kg/day {tentative} and the LQEL is 100 mg a.i./kg/day {tentative), based on possibly
decreased prostate gland weight. No effects on offspring development were observed. The NOEL
for reproductive toxicity in offspring is 100 mg a.i./kg/day (HDT} and the LOEL is greater than 100
mg a.i./kg/day. The NOEL for systemic toxicity in the adult male rats is 25 mg a.i./kg/day and the
LOEL is 50 mg a.i./kg/day, based on decreased body weight gain. At 100 mg a.i./kg/day, possibly
increased fiver weights were aiso observed. Significant skin irritation was observed in the control
group (Buctril formulation inerts only} and:Buctril treated groups, particularly at 100 mg a.i./kg/day.
This study Is a specially designed study and does not satisfy the requirement for a multigeneration

-reproduction study in rats (Guideline 83-4). (MRID 41667401)

f. Mutagenicity
i. Bromoxynil Phenol
In an unscheduled DNA synthesis (UDS) assay, cuitures of primary rat hepatocytes werg
- exposed to technical grade bromoxynil phenol at concentrations ranging from 0.1 to 50 ug/ml. At
50 ug/ml, all cells died. At 25 ug/ml, the next highest concentration, cell survival was 31%. Cell

survival increased with decreasing concentrations of test material. The positive control {2~

12
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acetylaminofluorene) was'adequate. Bromoxynil phenol did not cause an appreciabie increase in
mean net nuclear grain counts compared to the negative solvent control at any of the evaluated
concentrations. Bromoxynil phenol did not induce a genotoxic effect in this assay system. {MRID
001156486)

In an in-vitro transformation assay, cultures of mouse C3H/10T % C18 ceils were exposed
to technical grade bromoxynil phenol at concentrations ranging from 32.5 to 390 ug/mi. Based on
results in a preliminary cytotoxicity study, cell survival at these concentrations was expected to be
between 20% -and 100%. The positive control, benz{alpyrene, was satisfactory. After incubation .
of cell cultures for approximately 6 weeks, a pooled average of Type Hl and Type Il foci/culture was
scored as the frequency of transformation, The frequency of transformed foci in bromoxynii phenol
treated cultures was equal to or less than in the negative solvent control, Bromoxynil phenol did
not induce a genotoxic effect in this assay system. (MRID 00115647}

Iln a sister chromatid exchange (SCE) assay, cultures of Chinese hamster ovary (CHO) cells
were exposed 1o technical grade bromoxynil phenol without metabolic activation at concentrations
ranging from 4.67 to 18.7 ug/ml and with metabolic activation (rat $9 mixturé} at concentrations
ranging from 500 to 900 ug/ml. The solvent used was DMSQ. The positive controls {(mitomycin ¢
for non-activated system and cyclophosphamide for activated system) were adequate. After
incubation, chromosome preparations were stained and examined. Bromoxynil phenof, without and
with metabolic activation, did not induce any significant increases in sister chromatid exchanges.
Bromoxynil phenol did not induce a genotoxic effect in this assay system. (MRID 00115648)

in a mouse lymphoma forward mutation assay, cultures of L6178Y TK + /- cells were
exposed to technical grade bromoxynil phenol without metabolic activation at concentrations
ranging from 15.6 to 250 ug/mt and with metabolic activation {rat 59 mixture) at concentrations of
3.9, 7.8, 15.6, 31.3 or 62.5 ug/mi. The solvent used was DMSO. The positive controls
{ethyimethane sulfonate for non-activated system and dimethylnitrosamine for activated system)
were satisfactory. After incubation, the mutant frequency was calculated as the ratio of mutant
colonies to viable colenies. In the non-activated system, there were no significant increases in
mutant frequency at any concentration when compared to that of the untreated and negative
solvent controls--even at the highly toxic concentration of 250 ug/mi{9.5% relative growth).
Significant increases in the mutant frequency, however, did occur in the activated system at the
two highest, mast toxic concentrations of test material. At the moderately toxic concentration of
31.3 ug/ml (39.6% relative growth), there was a 2 fold increase in mutant frequency above
background levels and at the highly toxic concentration of 2.5 ug/mi (7.9% relative growth), there
was a 4.1 fold increase in mutant frequency above background levels. Mutant frequencies in the
positive controt were greatly in excess of background levels. Bromoxynil phenol did not induce a
genotoxic effect in the non-activated portion of this assay, but the dose-related increase in mutant
colonies in the activated portion of this assay was considered to be a positive genotoxic response.
(MRID 00115649) '

In a bacterial DNA repair test using Escherichia coli indicator strains pol A+ (W3110) and

pol A- (p3478)}, cultures of both indicator strains on agar plates were exposed 10 technical grade

" bromoxynil phenol without and with metabolic activation {rat S9 mixture) at concentrations ranging
from 1.0 to 10000 ug/piate. The test material was placed in wells of uniform diameter in the
center of each agar ptate. The solvent used was DMSO. The positive controls {ethylmethane

 sulfonate and methylmethane sulfonate for non-activated system and dimethylnitrosamine for
activated system) were adequate. The preferential inhibition of the pol A- strain, relative to the pol
A + strain, was determined by measuring the differential zones of inhibition produced by the test
material around each well. Differential zones of inhibition, indicating a mutagenic event (involving
DNA polymerase | enzyme}, were observed in both the non-activated and activated systems at

13
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concentrations from 1000 ug/plate to 10000 ug/plate. A dose-response effect was evident at
concentrations from 500 ug/plate (NOEL) to 5000 ug/plate in both systems. At 10000 ug/plate, a
dose-response effect may have been obscured by the high level of background cytotoxicity.
Brormoxynil phenot induced a positive genotoxic response in both the non-activated and activated

" portions of this assay. {MRID 001158501

In an in_vitro chromosome aberration assay, cultures of Chinese hamster ovary {CHO) cells
were exposed to technical grade bromoxynil phenol without metabolic activation at concentrations
ranging from 100 to 1500 ug/ml {8 hour exposure} and from 50 to 530 ug/mi {20 hour exposure).
CHO cells were also exposed to test material with metabolic activation (rat 59 mixture) for 2 hours
at concentrations ranging from 300 to 1500 ug/m {trial 1) and at concentration ranging from 1200
to 1800 ug/ml (trial 2). The solvent used was DMSQ. The positive controls {mitomycin C for non-
activated system and cyclophosphamide for activated system} were adequate. After incubation,
chromosome preparations were stained and examined. In the non-activated system, there was no
significant increase in chromosome aberrations when compared. to the untreated and negative
solvent controls. In the activated system, however, significant increases in chromosome
aberrations above background levels were observed. In trial 1 at 1500 ug/ml, but not at lower
concentrations, a statistically significant increase in chromosome aberrations was observed. These
aberrations included numerous simple chromosome breaks and chromatid breaks and also complex
aberrations such as chromatid interchanges. In trial 2 at all ¢oncentrations (1200 to 1600 ug/mi},
significant increases in chromosome aberrations, including simple breaks and complex chromatid
aberrations, were again observed. Bromoxynil phenol did not induce a genotoxic effect in the non-
activated portion of this assay, but the significant increase in chromosome damage-in the activated
portion of this assay at concentrations equal to and above 1200 ug/ml was considerad to be a
positive genotoxic response. (MRID 00115651)

In an in vivge micronucleus assay, two doses of bromoxynil phenol were administered orally
by gavage on two consecutive days to groups of 5 male and 5 female CD-1 mice at dose levels of
0 {control), 21.6, 62.0 or 215 mg/kg/day. Dose levels were based on a previously determined
LD50 of 431 + 177 mg/kg/day under similar conditions. Bone marrow was taken 6 hours after the
second daose and examined for micronuclet in polychromatie erythrocytes (PCE). Normochromatic
erythrocytes (NCE} were also counted and the NCE/PCE ratio was recorded for each animal. The
positive control (cyclophosphamide} was satisfactory. At 215.5 mg/kg/day, 5 mice died shortly
after dosing. At 215.5 {in survivors} and 69.0 mg/kg/day, depressed hematopoiesis, evidenced by
shifts in the NCE/PCE ratio, indicated target cell cytotoxicity. No increased frequencies of
micronuclei were observed at any dose level in the bone marrow celis of treated mice. Bromoxynil
phenol did not induce a clastogenic effect in this assay system. (MRID 00124803}

In a forward mutation assay,. cultures of Chinese hamster ovary {CHO)/HGPRT locus cells
were exposed to technical grade bromoxynil phenol without and with metabolic activation (rat S9
mixture) at concentrations ranging from 100 to 1000 ug/mi. The solvent used was DMSQ. The
positive controls {5-bromo-2'-deoxyuridine for non-activated system and 3-methylcholanthrene for
activated system) were adeguate. After incubation, mutation frequencies were determined and
compared to the negative solvent control. In the non-activated system, the concentration of 1000
ug/ml was severely toxic {4.5% relative growth). In the activated system, concentrations of 800
ug/ml and higher were also severely toxic (< 2.7% relative growth}. Cell survival increased with
decreasing concentrations of test material. In the non-activated system, the test material did not
significantly increase the mutation frequency at the HGPRT locus. In the activated system,
increases in the mutation frequency were observed at several concentrations of test material, but
were not dose-related, did not exceed the testing taboratory's acceptable background freqguency,
and therefore were not considered to be.mutagenic events. Bromoxynil phenol, without and with
metabolic activation, did not induce a genotoxic effect in this assay system. (MRID 41395702}
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in a Salmonelia‘/mammalian microsome reverse mutation assay {Ames study), strains TA98,

TAT0Q, TA1535, TA1537 and TA1538 were exposed to technical grade bromoxynil phenol without
metabolic activation at concentrations ranging from 3.33 to 1000 ug/plate and with metabolic
activation {rat S9 mixture} at concentrations ranging from 10.0 to 3330 ug/plate. Cytotoxicity was
observed in the majority of strains exposed to 1000 ug/piate in the non-activated system and in
most strains exposed to 1000 ug/plate and higher in the activated system. The solvent used was

_ BMSQ, The several positive controls (sodium azide, 2-nitrofluorene and ICR 181 for non-activated
system and 2-aminoanthracene for activated system) were satisfactory. After incubation, mean
numbers of revertant mutant colonies per plate were determined for each strain. Noncytotoxic -
concentrations of bromoxynil phenol did not significantly increase the number of revertant mutant
colonies per plate over background tevels in any of the b strains tested, without or with metabolic
activation, at any of the evaluated concentrations. Bromoxynil phenol, without and with metabolic
activation, did not induce a genotoxic effect in this assay system. (MRID 41995701)

In an in_vivo micronucleus assay, single doses of technical grade bromoxynii phenol were
administered orally by gavage to groups of b male and 5 female CB-1 mice at dose levels of O
{control}, 35, 70 or 105 mg/kg. Dose levels were based on the results in a previously conducted
toxicity study in which dose-related mortalities of up to 80% were observed between 125 and 275
mg/kg under similar conditions. Bone marrow cells, harvested at 24, 48 and 72 hours
postexposure in the high dose group and at 24 hours postexposure in the mid and iow dose groups
were examined for the frequency of micronuclei in polychromatic erythrocytes (PCE).
Normochromatic erythrocytes (NCE) were also counted and the PCE/NCE ratio was recorded for
each animal. The positive control {cyclophosphamide} was adequate. At 105 mg/kg, 1 mouse
died. .No evidence of a cytotoxic response, as evidenced by an altered PCE/NCE ratio, was
observed in the bone marrow cells of either sex at any dose level or sacrifice time, but the single
mortality at the high dose level was consistent with the results in the previously conducted toxicity

" study and indicated that an appropriately high dose level was evaluated in the micronucleus assay.
No increased frequencies of micronuclei were observed at any dose level or sacrifice time in the
bone marrow cells of treated male or female mice. Bromoxynil phenol did not induce a clastogenic
effect in this assay system. (MRID 42092301)

ii. Bromoxynil Octanocate

. In a Salmonella/mammalian microsome reverse mutation assay {Ames study), strains TA98,
TA100, TA15358, TA1537 and TA1538 were exposed to technical grade bromoxynil octanoate
without and with metabolic activation {rat S9 mixture} at concentrations ranging from 33 to 10000
ug/plate. Compound precipitation was observed at 10000 ug/plate and minimal to moderate
cytotoxicity was observed in the majority of strains exposed to 3333 ug/plate and higher. The
solvent used was DMSOQ. The several positive controls {sodium azide, 2-nitrofluorene and 9-
aminoacridine for non-activated system and . 2-aminoanthracene for activated system) were
satisfactory. After incubation, mean numbers of revertant mutant colonies per plate were
determined for each strain. Noncytotoxic concentrations of bromoxynil phenol did not significantly
increase the number of revertant mutant colonies per plate over background levels in any of the b
strains tested. Bromoxynil octanoate, without and with metabelic activation, did not induce &
genotoxic effect in this assay system. (MRID 43022701)

‘In an jp_vivo micronucleus assay, single doses of technical grade bromoxynil octanoate were
administered orally by gavage to groups of 5 male CD-1 mice at dose levels up to 183 mg/kg and
to groups of 5 female CD-1 mice at dose levels up to 267 mg/kg. . Dose levels were based on the
results in previously conducted toxicity studies in which the LD50 for males and females were
determined to be 262 and 382 mg/kg, respectively. Bone marrow cells, harvested at 24, 48 and
72 hours postexposure in the high dose group and at 24 hours postexposure in the mid and low
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dose groups, were examined for the frequency of micranuclei in polychromatic erythrocytes (PCE).
Normochromatic erythrocytes (NCE} were also counted and the PCE/NCE ratio was recorded for
each animal. The positive control (cyclophosphamide) was adequate. At 183 mgrkg, no male mice
died, but at 267 mg/kg, 2 female mice died. No evidence of a cytotoxic response was observed in
the bone marrow celis of either sex at any dose level or sacrifice time, but the mortalities at the
high dose level for females was consistent with the results in the previousiy conducted toxicity
study and indicated that an appropriately high dose level was evaluated. In males, although no
deaths occurred, it was doubtful that the use of a higher lethal dose would have affected the
outcome of the study. No increased frequencies of micronuclei were observed at any dose tevel or
sacrifice time in the bone marrow cells of treated male or female mice. Bromoxynil octancate did
not induce a cfastogenic effect-in this assay system. (MRID 41930802)

In an unscheduled DNA synthesis (UDS) assay, cultures of primary rat hepatocytes were
sxposed to technical grade bromoxynil octancate at concentrations ranging from 0.98 to 15.63
ug/mi. Higher concentrations {> 31.25 ug/ml} were cytotoxic. The solvent used was DMSO. The
positive control (2-acetylamino-fiucrene) was adequate.  Bromaxynil octanoate did not induce an
appreciable increase in mean net nuclear grain counts compared to the negative sclvent conirol at
any of the evaluated concentrations. Bromoxynil octancate did not induce a genotoxic effect in
this assay system. (MRID 42078901) *

g. Metabolism
i. Bromoxynil Pheno!

No general metabolism study (Guideline 85-1} is available in which bromoxynil phenol was
the test material. The requirement for a general metabolism study on bromoxynil phenol, however,
has been waived since sufficient information on the pharmacokinetics and metabolism of
bromoxynil phenol per se has been derived from general metabolism studies on bromoxynit
octanoate and bromoxynil heptanoate. Refer to the discussion under k. Toxicity Equivatence below
for additional information on the bromoxynil heptancate metabolism study.

it. Bromoxynil Octanoate

The absorption, distribution, excretion and metabolism of bromoxynil occtanoate were
studied in male and female Sprague Dawley rats given single oral doses of **C-bromoxynil
octanoate by gavage at dose levels of 2 or 20 mg/kg or at a dose level of 2 mg/kg following 14
days of unlabeled bromoxynil octanoate administered by oral gavage at a dose level of 2
mg/kg/day. Results were similar regardiess of dosing regimen. Rate of absorption was moderate in
both males and females; peak plasma concentrations of radicactivity were not reached until 7-10
hours after dosing. Radioactivity was widely distributed in most tissues; highest concentrations
were observed in blood, plasma, liver, kidneys and thyroid (especially in females). Levels of
radioactivity in tissues were generally higher in femates than in males., Most radioactivity was
excreted in the urine {about 84-89% in males and 76-80% in fernales at 7 days) and considerably
lesser amounts in the feces (about 6-10% in both males and females at 7 days). Excretion was
more rapid in males than in females. Retention of radioactivity in tissues after 7 days was about 2-
3% in males and 7-8% in females. Essentially all bramoxynil octanoate was rapidly and nearly
completely converted to bromoxynil phenol via ester hydrolysis. In special studies, the only
chemical species identified in tissues was bromoxynil phenol per_se; no bromoxynil octancate was
identified in tissues. In urine, the only major species was free and conjugated bromoxynil phenof
with no bromoxynil octanoate being present. In feces, however, some bromoxynil octanoate was .
identified. {(MRID 001547586, 00154757, 42901001) :
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h. Neurotoxicity
i. Bromoxynil Phenol

No potential for neurotoxicity has been observed in any of the animal studies with
bromoxynil phenol. Neither a delayed neurotoxicity study in hens (Guideline 81-7) nor a 28-day
delayed neurotoxicity in hens (Guideline 82-6) is required. The requirements for an acute
neurotoxicity study in rats {Guideline 81-8) and a 90-day neurotoxicity study in rats {Guideline 82-
7) are reserved.

it. - Bromoxynil Octanoate

No potential for neurotoxicity has been observed in any of the animal studies with
bromoxynil octanoate, Neither a delayed neurotoxicity study in hens (Guideline 81-7) nor a 28-day
delayed neurotoxicity in hens (Guideline 82-6) is required. The requirements for an acute ’
neurotoxicity study in rats (Guideline 81-8) and a 90-day neurotoxicity study in rats {Guideline 82-
7) are reserved. - : -

i. Dermal Absorption
i. Bromoxynil Phenol

$C-Bromoxynit phencl, solubilized in water with sodium hydroxide, was topically applied to
the skin of male Sprague Dawley rats at doses of 0.10, 1.0 or 10.0 mg/rat for durations of
exposure of 0.5, 1, 2, 4, 10 or 24 hours {4 rats/dose/duration of exposure}. The guantity of
radioactivity absorbed increased with dose and duration of exposure. Percent dermal absorption at
10 hours was 1.92%, 1.74% and 1.24% for doses of 0.10, 1.0 and 10.0 mg/rat respectively.
Following a soap and water wash {at 10 hours), 22.64%, 10.79% and 3.79% of the respective
doses remained infon the skin. Percent dermal absorption at 24 hours was 3.12%, 3.24% and
3.02% for doses of 0.10, 1.0 and 10.0 mg/rat respectively. Following a soap and water wash (at
24 hours), 18.99%, 7.84% and 2.03% of the respective doses remained in/on the skin. (MRID
408548602) :

ii. Bromoxynil Octanoate

“C-Bromoxynil octanoate, incorporated into the end-use product Buctril, which contained
33.4% bromaxynil octanoate as the active ingredient, was topically applied to the skin of male
Sprague Dawley rats at doses of 0.08, 0.4 or 3.4 mg/rat for durations of exposure of 0.5, 1, 2, 4,
10 or 24 hours {4 rats/dose/duration of exposure). The guantity of radioactivity absorbed increased
with dose and duration of exposure. Percent dermal absorption at 10 hours was 10.32%, 7.07%
and 4.51% for doses of 0.08, 0.4 and 3.4 mg/rat respectively. Following a soap and water wash
{at 10 hours), 6.46%, 8.06% and 6.13% of the respective doses remained infon the skin. Percent
dermal absorption at 24 hours was 17.58%, 18.43% and 10.88% for doses of 0.08, 0.4 and 3.4
mg/rat respectively. Following a soap and water wash {at 24 hours}, 7.91%, 9.50% and 4.97% of
the respective doses remained infon the skin. (MRID 40854603}

j. Other toxicological Concerns
Bromoxynil has been temporarily registered for use on transgeric cotton as a contact
herbicide to control broadleaf weeds. Normal cotton is sensitive to bromaxynil. The transgenic
variety has been developed to resist the harmful effects of bromoxynil by hydrolyzing nitrile groups -

to a carboxylic acid, 3, 5 - dibromo-4-hydroxybenzoic acid (DBHA)}. In effect, this aliows the cotton
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grower to appiy bromoxynil based on the size of the weed not to the size of the cotton .

The toxicity of DBHA must be considered as a result of the use on cotton. Significant
residues of DBHA are present on cotton. At an ad hoc meeting of the HED Metabolism Committee
held February 19, 1997, the structures of bromoxynil and DBHA were evaluated. Based on their
examination of the known structures, there was no concern that DBHA would exhibit significant
toxicity over that of the parent bromoxynil. This position was re-examined on May 27, 1997, in
response 1o comments received by the Agency from the National Coalition of Concerned Scientists
who consider DBHA possibly more toxic than the parent. The Agency concluded that bromoxynil
and DBHA are extremely similar in structure, varying only in that bromoxynil has a cyano {-CN)
group that has been converted to a carboxyl (-COQOH) group in the DBHA metabolite. Conversion to
a carboxyl group is generally considered to decrease the toxicity of a motecule. The conversion to
the carboxyl group should cause the DBHA to be more polar and therefore more soluble in water
and less in fats. Additionally, the presence of the carboxyl group will allow DBHA to combine
{conjugate) with certain water soluble molecules {e.g. glucuronic acid) which should further
increase DBHA's water solubility and further decrease its solubility in fats. This increased water
solubility as well as the decreased fat solubility means that DBHA should be eliminated faster from
the organism than bromoxynil, and thus DBHA is less likely than bromoxynil to remain in the cell
and engage in the formation of additional, possibly toxic metabdlites. However, until adequate data
are reviewed and found acceptable which indicate DBHA is less toxic than the parent compound,
HED- assumes that DBHA has the same toxicity as the parent compound bromoxynil,

Additional data [four acute studies, two mutagenicity studies, and one subchronic study)
addressing the toxicity of DBHA have been submitted to the Agency. These studies are currently
undergoing review within HED. Based on the results of these reviews, if appropriate HED will
revise the determination that DBHA has the same toxicity as the parent compound bromoxynil.

k. Toxicity Equivalence

According to the HED R{D Peer Review Committee that met on February 29, 1996,
bromexyni! (phenol} and bromoxynil octanoate have been determined to be toxicologically
equivalent. Bromoxynil occurs in the form of the phenol [bromoxynil phenol]; in the form of the -
octanoate acid ester of bromoxynil [bromoxynil octanoatel; and in the forms of several other
organic acid esters of bromoxynil [such as bromoxynil heptanoate, bromoxynil butyrate, etc.].
Based on the results of “bridging” studies and other relevant information, bromoxynit {phenol},
bromoxynil octanoate and bromoxynil heptanoate have been determined to be toxicologically
equivalent on a molar bases. ' '

A critical part of the evidence supporting these conclusions was determination that ester
hydrolysis of bromoxynil octanoate to bromoxynil phenol {and octanoic acid) readily and almost
completely occurs in vivg following oral administration. Later this was shown to be the case for -
brormoxynil heptanocate.

Since bromoxynil heptanoate and bromoxynil octanoate would be expected to have nearly
"identical chemical/physical properties (based on their very close chemical structures), it was
hypothesized that hydrolysis of bromoxynil heptanoate to bromoxynii phenol (and heptancic acid)
also would readily and completely occur jn_vivg following oral administration and phenol as the test
material wouid be the same, both gualitatively and quantitatively, as the results of oral studies
using bromoxynil. heptanoate ags the test material.

The Agency required that a general metabolism study and spedial tissue distribution
metabolite study in rats { MRID # 431914-01, DER # 010982 study date 12/22/93) using
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bromoxynil heptanoate as the test material be submitted. These studies were received, reviewed
and the overall conclusion: it is clear that both bromoxynil heptanoate and bromoxynil octancate
are rapidly and nearly completely converted to bromoxynil phenol in vive and the pharmacokinetic
behavior, metabolism, distribution and excretion of all three compounds are essentially identical in
the animal body. (Details of these conclusions can be found in supporting documents; HED R{D
Peer Review Committee document dated April 12, 1996; Memorandum from HED to RD dated
December 12, 1994 entitled, "EPA Reg. No. 264-506, Bromoxynil Heptanoate Technical;
Determination of Additionai (TIER 2} Toxicology Studies Required to Support Conditional
Registration”.) '

2. Bromoxynil Dose Reéponse Assessment
a. Special Sensitivity to infants and Chiidren

Under the Food Quality Protection Act (FQPA), P.L. 104-170, which was promulgated in

1996 as an amendment to the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) and the
Federal Food, Drug and Cosmetic Act (FFDCAJ}, the Agency was directed to "ensure that there is a
reasonable certainty that no harm wil result to infants and children” from aggregate exposure to a
pesticide chemical residue. The iaw further states that in the case of threshold effects, for
purposes of providing this reasonable certainty of no harm, "an additionai tenfold margin of safety
for the pesticide chemical residue and other sources of exposure shall be applied for irifants and
children to take into account potential pre- and post-natal toxicity and completeness of the data
with respect to exposure and toxicity to infants and children. Notwithstanding such requirement

- for an additional margin of safety, the Administrator may use a different margin of safety for the
pesticide residue only if, on the basis of reliable data, such margin will be safe for infants and
children.”

Under this provision, the Agency will require an additional tenfold margin of safety if the
Agency does not have complete and reliable data to assess pre- or post-riatal toxicity relating to
infants and children, or if the data indicate pre- or post-natal effects of concern. The data EPA will
consider include data submitted in compliance with EPA testing requirements, available data '
published in-the scientific literature, and any other data available to EPA and meeting general
scientific standards. Where reproductive and developmental data have been found acceptable by

. EPA, and the data do not indicate potential pre- or post-natal effects of concern, the additional

tenfold margin of safety currently is not applied. '

Following a series of meetings conducted to review all available developmental and
reproductive toxicity data on bromoxynil, the HED Developmental and Reproductive Toxicity Peer
Review Committee'(DPRC) concluded that the bromoxynil data submitted to the Agency for review
are sufficient for the assessment of hazard to the deveioping arganism (fifth DPRC memao,
4/21/92). A total of 12 developmental and 3 reproductive toxicity studies were available for
review. These include oral prenatal developmental toxicity studies (four in rats, two in rabbits, and
one in mice with the phenol; one in rats with the octanoate), dermal prenatal developmental
toxicity studies {one each in rats and rabbits with both the phenol and the octanoate), and dietary
two-generation reproduction studies in rats (two with the phenol; one with the octanoate).
Developmental toxicity was observed, following in utero exposure to bromoxynil, in multipie
studies, by two routes of exposure, and in three species. The induction of supernumerary ribs was
shown to be the most sensitive indicator of developmental toxicity in fetal rats, mice, and {in
certain studies) rabbits. Upon consideration of the data base in its entirety, the DPRC determined
that the NOEL for the induction of supernumerary ribs resulting from prenatal exposure to .
bromoxynil (phenol) is 4 mg/kg/day via the oral route and 10 mg/kg/day via the dermal route. The
developmental LOELs for bromoxynil phenol were 5 mg/kg/day by the oral route and 50 mg/kg/day
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by the dermal route. Other forms of developmental toxicity, including resorptions and
malformations, were routinely observed in bromoxynil studies at higher dose leveis.

~ Recently, within HED, an ad Aoc Developmental and Reproductive Peer Review Committee
reviewed the bromoxynil database for developmental toxicity with particular regard to the
requirements of FQPA. Two viewpoints emerged concerning the retention of the 10-fold factor for
the protection of infants and children, with same commiitee members arguing for, and some
against, retention. Since there was general agreement that the developmaental and reproductive
toxicity data hase for bromoxynil is adequate, and that bromoxynil exposure induces developmental
toxicity, the two viewpoints concerning an additional uncertainty factor emerged in iarge part from
interpretive differences of the FQPA mandate. A summary of the positions both for and against
rernoval of the 10-foid uncertainty factor for infants and children are presented below.

The following points, considered grounds for retaining the "FQPA 10X factor” with
particular regard to acute, short term, and intermediate term exposures (S. Makris and J. Rowe
memo to M. Metzger, 3/7/97), were presented at several briefings for the Office Director and
Assistant Administrator.

. Increased fetal susceptibility is demonstrated unequivocally. Following
prenatal exposure to bromoxynil, developmental effects {supernumerary ribs)
occur in the absence of maternal toxicity and are considered irreversible.

L The same developmental finding of concern (supernumerary ribs} is observed

- to some degree in all species tested {rats, mice, and rabbits}, indicating a
lack of species specificity and suggesting that humans could also be
affected. There are no data to demonstrate the effect(s) of bromoxynil
exposure during gestation in humans, nor are there data that correlate
treatment-related supernumerary ribs in animals to the same effect in
humans. Lacking such data, it must be assumed that the statistically
significant, treatment-related incidences of supernumerary ribs which were
observed following prenatal bromoxynil exposure in animals, could be a
biomarker for similar or even more severe effects that could occur in
humans. This assumption is consistent with Agency 1991 Guidelines for
Developmental Toxicity Risk Assessment.

L The dose-response curve for developmental effects caused by bromoxynil is
steep. The oral developmental NOEL {4 mg/kg/day) for supernumerary ribs
was only 1.25X iower than the LOEL for that same effect {b mg/kg/day).

By dermal administration, the NOEL of 10 mg/kg/day was only 5X lower
than the developmental LOEL of 50 mg/kg/day. The fact that the dose
response curve is very steep by both the oral and dermal routes of exposure
were considered strongly in the weight-of-the evidence approach to
determining whether an additional UF is required. This approach was agreed
to by the Scientific Advisory Panel {SAP) (10/96}.

L4 At doses only slightly higher than those that produced supernumerary ribs,
more marked developmental effects (fetal-death or malformations of the
skeleton or eye) and the first evidence of some limited maternal toxicity
were observed. )

L The mechanism of action for bromoxynil has not been identified in relation
to the developmental effects observed. A genotoxic basis for the
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_ developmental effects cannot be ruled out.

The foliowing arguments for removing the FQPA 10X factor were also presented at the
bnefmgs for the Office Director and Assistant Administrator.

. The NOELs are very consistent among studies and across species and routes
of exposure. Because of the large magnitude of the data base and
consistency of the NOEL values, the dose response relationship has been
firmly established, and the increased susceptibility of a fetus exposed in
utero has been clearly defined.

® There was scientific consensus that additional studies would not result in a
lower NOEL value than that used in the risk assessment for various
population groups, including infants and children, or alter any uncertainties
regarding the dose response assessment,

L The data base contains no evidence that early postnatal exposure to bromoxynil, at
doses eqUiValent to those that result in developmental effects {supernumerary ribs
resulting from prenatal exposure) wilt result in adverse effects on growth, survival,
or reproductive capacity.

. For chronic exposure to bromoxynil, the reference dose {0.015 rﬁg/kg/day} is based
upon a NOEL/LOEL of 1.5 mg/kg/day, from a 1-year canine study, with additional
uncertainty factors applied for intra- (10X) and interspecies {10X) variability. This
100X uncertainty factor incorporated into the RfD calculation could be considered
adequate for the protection of infants and children, an interspecies subpoputation.

Following extensive discussion within HED and with OPP management, it was determined
that an additional 10X safety factor for the protection of infants and children, as required by FOPA
" would be appropriate for risk assessments utilizing developmental endpoints. This decision was
based upon concerns emanating from the toxicelogical profile, including evidence of increased
susceptibility of fetuses to bromoxynil exposure, although it is recognized that there are exiensive
and reliable data available and there are no outstanding uncertainties regarding the effects on
deveiopmg amimals following pre- and/or postnatal exposure to bromoxyml

The population of concern is the developing fetus and the endpoint of concern is
supernumerary ribs. This endpoint, a developmental anomaly, results from in ufero exposure;
therefore the population subgroup of concern is females 13+ years old. Although some systems in
infants and children continue developing, it is unlikely that supernumerary ribs, even though

. observed across multiple species, would result from postnatal exposure. A 10-fold factor safety
factor; as required by FQPA will provide additional protection for infants and children and ensure a -
reasonable certainty of no harm to this sensitive subpopulation.

b. Reference Dose

The HED RfD Peer Review Committee met on February 29, 1996 to determine the RfD for
bromoxynil phenol. The RfD is 0.015 mg/kg/day, based on the threshold NOEL/LOEL of 1.5
mg/kg/day determined in a 12-month chronic oral toxicity study in dogs using bromoxynil phenol as
the test material (MRID 40780301, 41304701} Effects observed at the threshold NOEL/LOEL of
1.5 mg/kg/day in the 12-month canine study were slightly decreased body weight gain in maies.
At the next higher dose level (7.5 mg/kg/day), the following effects were observed in both males
and females: decreased body welght gain; increased sallvatlon panting, liquid feces, and pale
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gums; decreased erythrocytes, hemoglobin, and packed cell volume; increased urea nitrogen; and
increased liver weights. An uncertainty factor of 100 based on interspecies extrapolation (10X)
and intraspecies variability (10X} was applied. The 10X safety factor as required by FQPA for the
protection of infants and children was removed since the RfD is not based on a development effect.

It should be noted that this chemical has not been reviewed by the FAO/WHO Jaint.
Committee. : .

c. Assessment of Developmental and Reproductive Toxicity

Both bromoxynil phenol and bromoxynil octanoate are developmental toxicants which

induce structural maiformations at dose levels below those which cause maternal toxicity when

. administerad either orally or dermally to experimental animals. The induction of supernumerary ribs

- is the most sensitive indicator of developmental toxicity in rats, mice and in some studies in rabbits.
Bromoxynil induces additional forms of developmental toxicity regularly observed at higher dose
levels. These inctude resorptions; reduced fetal weights; increased overall incidences of minor
anomalies; major soft tissue abnormalities {such as anophthalmia and microphthalmia); defects in
ossification of vertebrae, sternebrae and skull; and major skeletal abnormalities {particularly
vertebral and thoracic bone malformations). Reproductive toxicity, as manifested in multigeneration
reproduction studies, is not observed at dose levels below those which induce systemic toxicity.
The HED Peer Review Committee for Developmental and Reproductive Toxicity {DPRC), met in
1991 to consider all available developmental toxicity and reproduction studies and related
information on both compounds, determined that the following NOELs and LOELs are applicable for
the purpose of assessing developmental risk to humans. The MRID number(s) of the particular
developmental toxicity studyl(ies) from which the NOEL or LOEL was derived is shown in
parenthesis.

Bromoxynil Phenol

Oral Exposure

Developmental NOEL = 4 mg/kg/day {MRID 40466802}
Developmental LOEL = 5 mg/kg/day (MRID 00116558)
based on increased incidence of supernumerary ribs in rats
Maternal NOEL = 5 mg/kg/day {MRID 00116558, Rogers et al., 1991)
Maternal LOEL = 15 mg/kg/day (MRID 00116558, Rogers et al.. 1991)
based on decreased body weight gain in rats

Dermal Exposure -

Developmental NOEL = 10 mg/kg/day (MRID 40881201, 40883601}
Developmental LOEL = 50 mg/kg/day {MRID 40881201, 40883601}
based on increased incidence of supernumerary ribs in rats
Maternal NOEL = 50 mg/kg/day (MRID 40881201, 40883601)
Maternal LOEL = 100 ma/ka/day (MRID 40881201, 40883601)
based on decreased body weight gain and reduced food consumption in rats
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Bromoxynil Octanoate

Oral Exposure

Developmental NOEL = 7.3 mg/kg/day {Rogers et al., 1991)

Developmental LOEL = 21.8 mg/kg/day {Rogers et al., 1991)
based on increased incidence of supernumerary ribs and reduced fetal weights in
rats

Maternal NOEL = 7.3 mg/kg/day (Rogers et al., 1991)

Maternal LOEL = 21.8 mg/kg/day (Rogers et al., 19891}
based on decreased body weight gain and increased liver weights in rats

Dermal Exgoglure

Developmental NOEL = 10 mg a.i./kg/day (MRID 41163301)
Developmentat LOEL = 15 mg a.i./kg/day (MRID 41163301)
based on increased incidence of supernumerary ribs in rats
Maternai NOEL = 15 mg a.i./kg/day {MRID 41163301}
Maternal LOEL = 20 mg a.i./kg/day (MRID 41163301)
based on decreased body weight gain and reduced food consumption in rats

Following the meeting of the HED Peer Review Committee for Developmental and
Reproductive Toxicity in-1991, a comprehensive risk assessment for occupational exposures to
bromoxynil octanocate was prepared in 1992 {fifth DPRC memo 4/21/92). Subsequently, a more
restrictive labeling on certain end-use products containing bromoxynil actanoate and other
precautionary actions were required by EPA. An example of the more restrictive labeling is shown
on the current label for Buctril Herbicide {EPA Reg. No. 264-437) which is appended to this
document, : ‘

d. Carcinogenicity Classification and Risk Quantification

Bromoxynil phenol has been ciassified by the HED Carcinogenicity Peer Review Committee
(2/14/96 memo dated 3/12/87) as a Group C, possible human carcinogen. The committee also
recommended that a low dose extrapolation model (Q, *) be applied to the experimental animal
tumor data for guantification of human risk. This weight-of-the-evidence determination was based
primarily on results in two mouse carcinogenicity studies. [n the first study (MRID 000668077} in
Swiss albino mice, a dose-related increased incidence of liver adenomas/carcinomas combined was
observed in the male mice. The increase was statistically significant at 100 ppm. The liver tumor
response in male mice included both benign and malignant tumors with the carcinomas contributing
to almost one-halif of the total adenomas/carcinomas at the mid- and high-dose levels. An increase
in the incidence of hyperplastic nodules, some of which may have been adenomas, was also
observed in the livers of male mice at the mid- and high-dose levels. An increased incidence of
neoplasms was not observed in female mice, but dose levels for the female mice in this study were

" determined to be too low to assess carcinogenic potential. in the second study (MRID 43245501,
43311701} in CD-1 mice; treatment-related increased incidences of liver adenomas, carcinomas
and adenomas/carcinomas combined were observed in male mice at all dose levels, For female
mice given 300 ppm, slightly increased incidences of liver carcinomas and of adenomas/carcinomas
combined also were considered to be related to treatment with bromoxynil phenol. Dose levels in
this study were adequate. Information from genotoxicity studies, which inciuded three positive
studies, and structure activity relationship (SAR) data provided additional support for the
classification.
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An increased incidence of neoplasms was not observed in carcinogenicity studies in Fischer
344 rais (MRID 00026521) or in Sprague Dawley rats IMRID 40612501, 41374801). Dose levels
in the Fischer 344 rat study, however, were ‘determined to be too low to assess carcinogenic
potantial.

For the purpose of estimating carcinogenic risk to humans, the estimated unit risk or Q,*
bromoxynil phenol, based upon male hepatocelluiar tumors is 1.03 x 107 (mg/kg/day)”’ in human
equivalents {converted from animals to humans by use of the 3/4's scaling factor-1994, Tox _Risk,
3.5-K.Crump). .

e. Other Toxicological Endpoints for Use in Human Health Risk Assessment
ia. Acute dietary (for females 13+)

~ The Toxicology Endpoint Selection Committee (TESC) {3/5/97, updated 5/5/97) determined
that a risk assessment for acute dietary exposure for females 13 + years old is required. The NOEL
to be used for risk assessment is the developmental toxicity NOEL of 4 mg/kg/day from a
developmental toxicity study (MRID 40466802) where bromoxynil phenol was administered to
groups of preghant Sprague-Dawley rats orally by gavage at daily doses on gestation days 6-15,
inclusive. The developmental LOEL is 5 mg/kg/day, based on an increased incidence of
supernumerary ribs in rats from a developmental toxicity study (MRID O0116558}).

Comments about study and/or endpoint:

1. For dietary expasure, it is anticipated that the exposure will be to Bromoxynil phenol, rather
than to Bromoxynil octanoate, since Bromoxynil octanoate is converted to Bromoxynil phenol in the
environment. Therefore, the endpoint selected-for acute dietary risk assessment for females 13 +
years old was derived from an oral developmental toxicity study on bromoxynil phenol.

2. Regarding the overall {most sensitive) LOEL for developmental toxicity in oral studies, the DPRC
(May and Baker, 1981) concluded that the LOEL should be derived from a different oral _
developmental study {MRID 00116558) in rats than the study (MRID 40466802) used to establish
the NOEL. The LOEL was 5 mg/kg/day, also based on a dose related increased incidence of
supernumerary ribs.

3. For maternal toxicity the DPRC (May and Baker, 1981} concluded that the overall {most
sensitive) NOEL and LOEL should also be derived from different oral developmental studies (MRID
00116b58, Rogers et al., 1991} in which the NOEL was 5 mg/kg/day and the LOEL was 15
mg/kg/day based on decreased body weight gain in rats.

4. Another oral {gavage) developmental toxicity study (Rogers et al., 1991) in rats is available in
which the test material was Bromoxynil octanoate. Results of this study support the results of the
Brornoxynil phenol studies above. In the Bromoxynil octanoate study, the results were as follows
(doses in molar equwalent units of Bromoxynil phenol)

deveiopmental toxicity NOEL = b mg/kg/day
developmental toxicity LOEL = 15 mg/kg/day, based on mcreased supernumerary ribs and
decreased fetal weights

maternal toxicity NOEL = 5 mg/kg/day

maternal toxicity LOEL = 15 mg/kg/day, based on decreased body weight gains and
increased liver weights '
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An uncertainty factor of 1000, based on interspecies extrapolation (10X), intraspecies
variability (10X} as well as a safery factor of 10X for the protection of infants and children, as.
discussed earlier in the Special Sensitivity to Infants and Children section, is recommended.
Therefore, the appropriate Margin of Exposureé (IVIOE) for acute dietary risk for females 13 + is
1000,

ib. Acute Dietary (All populations except females 13+1}-

The TESC selected the NOEL of 8 mg/kg/day from the 13-week range-finding study (MRID
43166701) in which bromoxynil phenol was administered orally in capsules to male and female
beaale dogs as the endpoint to be used for acute dietary risk assessment for all populations except
females 13+. The LOEL of 12 mg/kg/day was based on increased incidence of panting on day 1,

. suggestive of a compensatory reaction to the effects of the test matserial, which at higher doses is
expressed as elevated body temperature.

Comments about study and/or_endpoint:

There is a particular concern for events occurring during the first day of the study {(following
a single oral dose of the test material) since this time frame was directly applicable toc the acute
dietary exposure scenario. During the first day of the study, the predominant events were
mortality, elevated rectal temperatures and panting. These three events were considered to be
directly related to one another. The TESC determined 8 mg/kg/day to be the NOEL for toxic effects
for the first day of the study (i.e. following a single oral dose of the test material). At this dose
level (8 mg/kg/day), no deaths and no elevated temperatures were observed. Although some
panting was observed during the first week of treatment, it couid nat be established that panting
occurred after a single dose of the test material on day one. The TESC also determined that the
.OEL for toxic effects for the first day of the study was 12 mg/kg/day. At this dose level, no
deaths and no elevated rectal temperatures were obsérved. "It was established, however, that
panting most likely did occur at this dose level after 1 (or 2) doses of test material. At the higher
dose levels.of 16 and 20 mg/kg/day, both panting and elevated rectal temperatures were observed
early in the study at 1 {or 2} days. '

The TESC considered the clinical signs noted in the treated animals {particularly panting at 8
and 12 mg/kg/day and higher) to be suggestive of a compensatory reaction to the toxic effects of
the of the test material. At higher dose levels {16 mg/kg/day and higher) effects were expressed as
elevated body temperatures, and at still higher dose levels (30 mg/kg/day and higher) as deaths in
the first few days of the study.

A NOEL of 8.mg/kg/day was determined since panting could not be established as occurring
at that dose level on day 1 and a LOEL of 12 mg/kg/day was determined since panting could be
gstablished as occurring at that dose ievel on day 1. Itis noted that at the dose level of 5
mag/kg/day, neither elevated fectal temperatures nor panting were observed in the first week of the
study.

The determination of a NOEL of 8 mg/kg/day and a LOEL of 12 mg/kg/day, based on effects
~occurring in the first day of the 13-week dose-range finding dog study, was supported by results in
‘a 1-year chronic oral dog study (MRID 40780301, 41304701) that was conducted shortly after.the
range-finding study. In the 1-year study, which used dose levels up to 7.5 mg/kg/day {capsule,. 6

dogs/sex/dose), the incidence of panting was observed in nearly all dogs at the highest dose level
‘tested (7.5 mg/kg/day) during the first week of the study. Like the dose level of 8 mg/kg/day in
the 13-week study, however, it could not be established that the panting occurred on the first day
of the study.
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An uncertainty factor of 100 based on interspecies extrapolation (10X) and intraspecies
variahility {10X) is recommended. A safety factor of 10X for the protection of infants and children
is not required since the acute dietary endpoint for use irn risk assessment for ail pepulations except
females 13+ is not based upon a developmental effect, nor was the endpoint of concern
-supernumerary ribs. Therefore, the appropriate MOE for acute dietary risk for afl population except
females 13+ is 100.

ii. Short term {1 to 7 days) & Intermediate term {1 week to several months)
Occupational Exposure

The TESC selected the NOEL of 10 mg a.i./kg/day from the developmental toxicity study

(MRID 41163301} in which Bromoxynil octanoate (incorporated into Buctril formulation blank) was
applied dermally to groups of pregnant Sprague-Dawley rats. A dose-related increased litter
incidence of supernumerary ribs was observed at the developmental toxicity LOEL of 15 mg
a.i./kg/day. At 20 and 75 mg a.i./kg/day, the litter incidences of supernumerary ribs were
increased still further. The maternal toxicity NOEL is 15 mg a.i./kg/day and the maternal toxicity

. LOEL is 20 mg a.i./kg/day, based on decreased body weight gain and decreased food consumption.
(Extracted from "Fifth Developmental and Reproductive Toxicity Peer Review of Bromoxynil”, Gary
Burin and Ann Clevenger, April 21, 1992). This endpoint is appropriate for all occupational
subpopulations because, in this case, it happens to be the MOST sensitive endpoint overall for
estimating occupational risks. . ' '

"An uncertainty factor of 100, based on interspecfes extrapolation {10X) and intraspecies
variability (10X} is recommended. An additional 10x is not required because the FQPA safety
factor is not applied for occupational exposure scenarios. Therefore, a MOE of 100 is considered
appropriate for short term and intermediate term exposure o occupational workers, Since this
endpoint is derived from a dermal study the percent dermal absorption should not be used for these
risk assessments.

iii. Inhalation Exposure

Inhalation expasures are expected to be negligible compared to the dermal route.
The acute inhalation LC,, for bromoxynil octanoate is 0.81 mg/L (M} and 0.79 mg/l. {F} {toxicity
category Ili} and the acute inhalation LC., for Buctril formulation is 1.1 mg/iiter (toxicity category
. The active ingredient for all registered end-use products is either bromoxynil octanoate or
bromoxynil heptanoate. On this basis the TESC determined a risk assessment for exposure by the.
inhalation route is not required. _ ‘

) There are no repeated dose inhalation studies on either bromoxynil octanoate or bromoxynil
phenol. :

iv. Chronic (noncancer) Exposure (dermal route}

The TESC selected the developmental NOEL of 10 mg a.i./kg/day from a developmental
toxicity study {(MRID 41163301} in which bromoxynil octancate (incorporated into Buctril
formulation blank} was applied dermally to groups of pregnant Sprague-Dawley rats on gestation
days 6-15, inclusive. A dose-related increased incidence of supernumerary ribs was observed at
the developmental toxicity LOEL of 15 mg a.i./kg/day. At 20 and 75 mg a.i./kg/day, the incidences
of supernumerary ribs were increased still further. The maternal toxicity NOEL is 15 mg a.i./kg/day
and the maternal toxicity LOEL is 20 myg a.i./kg/day, based on decreased body weight gain and
decreased food consumption. (Extracted from "Fifth Developmental Toxicity Peer Review of
Bromoxynil", Gary Burin and Ann Clevenger, April 21, 1392) '
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L [

An uncertainty factor of 100, based on interspecies extrapoifation (10X} and intraspecies
variability (10X} is recommended. An additional 10x is not required because the FQPA safety
factor is not applied for occupational exposure scenarios. Therefore, a MOE of 100 is considered
appropriate for chronic (non-cancer) term exposure to occupational workers. Since this endpoint is
derived from a dermal study the percent dermal absorption should not be used for these risk
assessments. '

v. Dermal Abscrption

"“C.Bromoxynil octanocate, incorporated into the end-use product Buctril, which contained
33.4% Bromoxynil octanoate as the active ingredient, was topically applied to the skin of male
Sprague-Dawley rats at doses of 0.08, 0.4 or 3.4 mgfrat' for durations of exposure of 0.5, 1, 2, 4,
10 or 24 hours {4 rats/dose/duration of exposure). The quantity of radioactivity absorbed increased
with dose and duration of exposure. Percent dermal absorption-at 10 hours was 10.32%, 7.07%
and 4.51% for doses of 0.08, 0.4 and 3.4 mg/rat respectively. Following a seap and water wash
{at 10 hours), 6.46%, 8.06% and 6.13% of the respective doses remained in/on the skin. Percent
dermal absorption at 24 hours was 17.58%, 18.43% and 10.88% for doses of 0.08, 0.4 and 3.4
myg/rat respectively. Following a soap and water wash {at 24 hours), 7.91%, 9.50% and 4.97% of
the respective doses remained in/on the skin. (MRID 40854603)

Based on the results of this study the TESC recommended for the purposes of risk
assessment, 10.32% abscrbed should be assumed. o

Comments about study and/or endpoint;
For dermal exposure, it is anticipated that the exposure will be to the end-use product Buctril,
which contains 33.8% Bromoxynil octanoate as the active ingredient.
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Table 3: Summary of toxicological Endpoints for Bromoxynil

[ Exposure Duration Exposure Route : Endpoint
Acute Dietary Develapmental NOQEL of 4
females 13 + mg/kg/day (oral)

MRID 40466802 & 00116553

MOE = 1000
Acute Dietary Systemic NOEL of 8 mag/kg/day
general population {except (oral}
fermalés 13 +) _ MRID 43166701
MOCE =100
Chraonic {non-cancer} - 'Dietary NOEL/LOEL 1.5 mg/kg/day (orai}
MRID 40780301 & 41304701
UF= 100
RiD = 0.015 mg/kg/day
Chronic {cancer) Dietary Q," = 0.103 (mg/kg/day)’
Short-Term Occupational Dermal_ ) Developmental NOEL of 10

mg/kg/day {dermatl)
MRID 41163301

MOE =100 .

Intermediate-Term Occupational Dermal Developmental NOEL of 10
mg/kg/day (dermal)
MRID 41163301

MOE =100
Inhalation {any time period) Inhalation _ Risk assessment not required.
Chronic Occupational (noncancer) Dermal ' - | Bevelopmental NOEL of 10

mag/kg/day (dermal)
MRID 41163301

MOE =100

Carcinogenic Potential Dermal Q,” = 0.103 (mg/kg/day)™
OCccupational

3. Dietary Exposure and Risk CharacterizétiOn
a. Dietary Exposure - Food Sources
i. Directions for Use
A seérch'o.f the Agency's Reference Files System (REFS} on 10/19/95 indicates that theré

are five bromoxynil end-use products (EPs) with food/feed uses registered te Rhdne-Poulenc
Corporation. These EPs are presented below.
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Active Ingredient {codel/ -~ Label Formutation
EPA Reg No. Acceptance Date Class ® . Product Name*
Bromoxynil octanoate (035302} )
264-437 . - 6/95 2 Ib/gal EC  Buctril® Herbicide
264-438° 3/95 2 Ib/gal EC Bronate® Herbicide
264-477 ° 3/95 1 Ib/gal EC Buctril® + atrazine Herbicide
264-531 ¢ 11/85 4 Ib/gal WP® Buctril® Gel
264-540 ¢ 5/95 4 Ib/gal EC Buctril® 4EC Herbicide
Bromoxynil heptanoate (128920} . '
' 264-531 11/95 a Ib/gal WP® Buctril® Gel
264-540 (5/85 4 |b/gal EC Buctril® 4EC Herbicide
& The active ingredients for the formulated products are expressed in terms of bromoxynil equivalents.
o EPA Reg. No. 264-438 is a MAI formulation that also contains 34, O% isooctyl ester of MCPA (2 1b/gal
MCPA equivalents).
¢ EPA Reg. No. 264-477 is a MAI formulation that alse contains 21.6% atrazine (2 Ib/gal).

EPA Reg. Nos. 264-531 and 264-540 are MAI formulations containing both the octanocic and
heptanoic acid esters of bromoxynil for a total of 4 Ib bromoxynil equwalent/gal
This is a gel formulation, designated as a WP.

Baséd on available data, registered labels should specify the following for rotational crops: .

“After applying up to 2 pints/A/season of [Buctril® or Buctril ® 4EC], wait a minimum of 30
days from the date of the application, and then plant any rotational crop:”

“After applying more than 2 pints/A/season of [Buctril® or Buctrii ® 4EC], only transgenic
BXN cotton may be planted as a rotational crop.”

Required timited field rotational erop studies reflecting & maximum. applicatlon rate of 1.5 [b ai/A are
on going.

The registrant’s use directions for corn (field and pop), sorghum onions, and sudangrass
are inconsistent and should be amended:

. Corn {field and pop): Use directions on labels 264-437 and 264-531 specify a maximum
seasonal rate of 0.5 Ib ai/A, while labels 264-477 and 264-540 specify a maximum
seasonal rate of 0.75 |b ai/A. In addition, on labels 264-531 and 264-540, maximum
seasonal rates listed under "Special Use Directions” (0.75-1.25 Ib ai/A) are higher than the
maximum seasonal rates listed under "Use Restrictions” {0.5-0.75 |b ai/A). Use directions
for corn should be amended so that all labels specify the maximum seasonal use rate of 0.5
Ib ai/A, which is supported by available residue data.

e Sorghumn: lLabels 264-437 and 264-531 specify a maximum seasonal rate of 0.5 Ib al/A,

' while labels 264-477 and 264-540 specify a maximum seasonal rate of 0.75 lb ai/A. In
addition, the maximum seasonal rate listed on label 264-540 under "Special Use Directions”
{1.25 Ib ai/A) is higher than the maximum seasonal rate listed under "Use Restrictions”
{0.75 1b ai/A). Labels 264-437 and 264-540 also list maximum single application rates of
0.5-0.75 b ai/A, but state "do not apply at 0.5 Ib ai/A rate to sorghum”. Use directions for
sorghum shouid be amended so that all labels specify the maximum single and seasonal use
rate of 0.5 Ib ai/A, which is supported by available residue data.
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. Onions: Use directions on labels 264-437 and 264-531 restrict preemergence application
to onions grown east of the Mississippi River on muck scils with > 10% organic matter.
Label 264-540 should be amended to inciude this restriction. In addition, label 264-437
specifies that postemergence applications should not be made using aerial equipment. This
restriction should be deleted from the label since it implies that preemerg'ence applications
using aerial equipment are accepiable [under "Application Procedures,” the only type of
equipment listed for applications on onions is ground equipment].

L Sudangrass. Labels 264-437 and 264-531 specify a pre-grazing interval (PGl} of 30 days.
The Agency does not currently permit PGls for grasses grown only for forage. However,
since products containing bromoxynil are applied prior to the pre-boot stage, and since the
first cutting for forage woufd occur in approximately 30 days, HED will ailow the PGl to
remain on registered labels. Residues in sudangrass (forage) are covered under both grass
and sorghum forage tolerances.

The conclusions fisted in Toleranice Reassessment Summary (found at the end of the
. chapter) regarding the reregistration eligibility of brormoxynil food uses are based on the use
patterns registered by the basic producer, Rhdne-Poulenc Corporation. When end-use product DCls
are developed (e.g., at issuance of the RED), RD should require that all end-use product labels (e.g.,
MAI labels, SLNs, and products subject to the generic data exemption} be amended to be
consistent with the basic producer |abels. :

Refer to Appendix | for a summary of the “Food/Feed Use Patterns Subject to Reregistration
for Bromoxynil”. .

ii. Plant and Livestock Metabolism

For the purpose of reregistration, the qualitative nature of the residue in plants is adequately
understood based on acceptable alfaifa, sweet corn, and transgenic (BXN} cotton metabolism
studies conducted using bromoxynil octancate. The residue of concern in plants other than cotton
is bromoxynil per se. The residues of concern in transgenic BXN cotton and cotton commodities
{i.e. huils, meal and cotton gin byproducts) are bromoxynil and its metabolite 3,5-dibromo-4-
hydroxybenzoic acid {DBHA). The DBHA metabolite is only found in transgenic cotton, and not in
other commaodities. '

. The gualitative nature of the residue in livestock is adequately understood for bromoxynii
octanoate, hased on acceptable ruminant and poultry metabolism studies. Since the metabolite
DBHA is found in commodities considered to be livestock feed items, the potential for transfer of
secondary residues to livestock exists. The nature of the residue in livestock following oral desing
with DBHA is not adequately understood. The HED Metabolism Committee has concluded that
DBHA is of potentially equal toxicity to the parent, bromoxyriil, and could transfer to livestock
tissues in proportion to the parent. Therefore, pending receipt of additional metabolism data for
DBHA, HED has concluded that the residues of concern in livestock are bromoxynil and its
metabolite DBHA.

The registrant must conduct livestock metabolism studies in which ruminants and poultry
are dosed with radiolabeled DBHA, and the nature of the residue determined in the meat, meat by-
products, milk, and fat of ruminants and in the meat, skin/fat, liver and eggs of poultry. Based on
the results of livestock metabolism studies, the need for feeding studies and concomitant analytical
methods will-be determined. : ’

The structures of bromoxynil, its octanoic and heptanoic acid esters, and iis ma}'or metabolites are
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presented in Figure A,

Figure A. Bromoxynil, its octanoic and heptanoic acid esters, and metabolites.

Common Name/Chemical Name

Bromoxynil OH
) o Br B
3,5-dibromo-4-hydroxybenzonitrile : !
CN
Bromoxynil octanoate O
0  CH,
Br- - Br
CN
Bromoxynil heptanoate 0
CH,
O
Br o Br
CN
3,5-dibromo-4-hydroxybenzoic acid. OH
Br ) . Br
{DBHA) .
O OH
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Common Name/Chemical Name l
3,5-dibromo-4-hydroxybenzamide " OH
Br Br
0 - NH,
4-hydroxybenzanitrile \ ' OH
CN

iii, Residue Analytical Method - Plants and Livestock

Adequate analytical methodology is available for data collection and tolerance enforcement
for bromoxynil per se in plants. Method | in PAM, Vol. Il, is a GLC/MCD that has undergone a
successful EPA method validation on wheat grain. This method involves alkaline hydrolysis in
methanolic KOH to convert residues to bromoxynil, cleanup by liquid-liquid partitioning, methylation
using diazomethane, further cleanup on a Florisil column, and determination by GLC/MCD. Method
la is the same method, but uses GC/ECD for determination of methylated bromoxynil,

Method A is a GC/MCD or ECD method for the analysis of bromoxynil residues in livestock
tissues and is essentially the same as Method |. Method B is a GC/ECD method that is also similar
to Method |, with modifications to the cleanup procedures.

Rhéne-Poulenc methods SOP 90018 and SOP 90020 and McKenizie Laboratories Method
PRM-029 were used in determining residues of bromoxynil for data collection in plants and
-livestock. These are all GC/ECD methods, that are similar to Method | and use modified cleanup
procedures following extraction. The limits of quantitation {L3Qs} for bromoxynil using these
methods are 0.02 ppm for plant commeodities and 0.05 ppm for livestock commodities.

The FDA PESTDATA database dated 1/94 {Pam Vol. |, Appendix |} indicates that recovery
of bromoxynil octancate and bromoxynil butyrate using FDA Multiresidue Protocol E {PAM | Section
211.1) is variable. Bromoxynil has recently been tested through Multiresidue Protocols B and C;
since bromoxynil was not detected through Protocol C, further testing under Protocol E was not
required. Testing under Protocols A and D was not required. This information has been forwarded
to FDA for inclusion in the PESTDATA database. No data are reported for the methyl ether of
bromoxyrnil. :
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For data collection purposes, cottonseed and gin trash samples were analyzed using the
analytical method “Bromoxynil: Methed of Analysis for Bromoxynil and its Metabaolite, 3,5-
Dibromo-4-hydroxybenzoic Acid in Cottonseed, Gin Trash, and Seed Processed Fractions using GC-
‘MSD.” The method (Method RES8603) has been the subject of an Independent Laboratory
Validation {ILV) and an Agency Petition Method Validation (PMV); although there were problems
with the LOQ for DBHA in gin trash during the PMV, HED concludes the method is adequate for
data collection. Additional method validation data submitted to the Agency 1/7/98 address
problems encountered with the PMV, and are under review in HED; approval of the method for
enforcement purposes is anticipated.

There is currently no method available for data collection or tolerance enforcement for the
DBHA metabolite in livestock commaodities. Although the use of measurement of parent bromoxynil
residues as a marker for the DBHA metabolite has been discussed, the HED Chemistry Science
Advisory Council (ChemSAC) concluded the use of the parent bromoxynil as a “marker” for the
DBHA metabolite in meat, milk, poultry and eggs cannot be supported, based on available residue
data for bromaoxynil and the DBHA metabolite in cotton gin trash and cottonseed.

iv. Storége‘ Sfability

No additional storage stability data are required to support currently registered uses.
Bromoxynil octanoate residues are stable in plant commodities stored at -10 C for up to 12 months.
Adequate storage stability data have been submitted on the following commodities: alfalfa (forage
and hay), barley (grain, forage, hay, and straw), field corn (grain, forage, silage, and fodder}, sweet
corn (kernels, K+ CWHR, cannery waste, and forage}, flax {seed and straw), grass {forage, hay,
and seed screenings), garlic, onion, sorghum {(grain, forage, fodder, silage, and hay), and wheat
{grain, forage, hay, and straw). Supporting'storage stability data for livestock matrices are not
required since the majority of samples in both the ruminant and poultry feeding studies were
analyzed within 21 days of sacrifice.

Adequate data demonstrate stability of bromoxynil phenol in frozen storage in frozen cotton
substrates {cottonseed, meal, hulls, gin trash and cottonseed oil} for an interval of at least 9
months. The DBHA metabolite is stabie in frozen cottonseed, gin trash, meal, and oil for at least 9
months; in cotton hulls, DBHA residues declined 50% after 1 month of storags.

v. Magnitude of the Residue/Potable Water- not applicable
vi. Magnitude of the Residue/Fish - not applicable
vii. Magnitude of the Residue/lrrigated Crops- not applicable
viii. Magnitude of the Residue - Food Handling - not dpplicable
ix. Magnitude of the Residue - Meat, Milk, Poultry & Eggs
Tolerances are currently established for bromoxynil residues in the fat, meat, and meat by-
products of cattle, goats, .hogs, horses, and sheep [40 CFR §180.324(a){1)]. Although required
based on available data, tolerances are not yet established for residues in milk, eggs, or poultry.
~ Acceptable ruminant and poultry feeding studies have been submitted for bromoxynil. No feeding
studies conducted using the DBHA metabolite have been submitted; therefore, the results of the
bromoxynil feeding studies have been used as the basis for setting tolerances which include the
DBHA metabolite. HED has recommended inclusion of tolerances for secondary residues in

. livestock commodities under 40 CFR §180.324(a}(2}, i.e. inciuding bromoxynil and DBHA.
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Although HED previously concluded that residues in poultry commodities could be classified

- under Category 3 of 40 CFR 8180.6(a), i.e., no reaspnable expectation of detectable residues,
clarification of HEDs policy with respect to Category 3 changes this conclusion for
bromoxynil/peultry. HED now concludes that tolerances are required for secondary residues of
bromoxynil and DBHA in poultry commodities. Tolerances in livestock commodities have been
reassessed based on available field trial data and label revisions for livestock feed items, including
cotton commeodities. The following tolerances for bromoxynil and DBHA residues have been
recommended for meat-by-products, fat, and meat of cattle, goats, hogs, horses and sheep and in
milk, eggs and the meat, fat, and meat by-products of poultry [refer to the "Tolerance

- Reassessment Summary"]:

Ruminants/Swine
meat 0.5 ppm
mbyp 3.5 ppm
fat 1.0 ppm
milk 0.1 ppm

Pouitry

meat  0.05 ppm
fat 0.05 ppm
mbyp 0.3 ppm
eqgs  0.05 ppm

A new pouitry feeding study had been required, pending submission of additional cotton
field trial data; based on the new field trial data and resultant theoretical maximum dietary burden
for poultry, the requirement for a new poultry feeding study is waived.

x. Magnitude of the Residue - Crop Field Trials/
Processed Food/Feed i

The reregistration data requirements for magnitude of the residue in plants are fulfilled for
the following crops: barley, corn (field and pop), flax, garlic, onicns, sorghum, wheat, aspirated
grain fractions, alfalfa, grasses {including Sudangrass) and mint. Adeguate field trial data depicting
residues of bromoxynil following applications made according to the maximum or proposed use
patterns (provided that changes stipuiated under “Directions for Use” are made on registered labels)
have been submitted for these commeodities. Geographic representation is adequate and a
sufficient number of trials reflecting representative formulation classes were conducted. Bartey and
wheat data can be translated to oats and rye. Residue data are adequate to support the currently
registered uses.

The reregistration requirements for magnitude of the residue in processed food/feed
commodities are fulfilled for barley, corn, cottonseed, flaxseed, oats, rye, sorghum, wheat and
mint. Data from the barley and wheat processing studies can be translated to oats and rye.
Bromoxynil residues do not concentrate in processed plant commodities. Residues of the
metabolite DBHA concentraie in cottonseed hulls. No additional data are required.

xi. Magnitude of the Residue-Cotton Petition (PP#3F4233)

Reduced rate cotton field trials required by the Agency as a condition of extension of the
time-limited tolerances were submitted to the Agency-and found to be édequate for the purpose of
tolerance assessment and for dietary risk asséssment. Transgenic {BXN) cotton was treated with
two broadcast applications of bromoxynil, once at 1 Ib ai/A when cotton was 12-14 inches tall, and
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again at 0.5 1b ai/A at first bloom. The resulting {(maximum) seasonal application rate was 1.5 b
ai/A. The Agency has accepted labels specifying: 1 or 2 applications of 0.5 lbs ai/A/appiication
timed prior to planting, just prior to cotton emergence but after weed emergence, or untii cotton
reaches a height of 12 inches; and a third application at 0.5 Ib ai/A after cotton is 12 inches tall
during bloom but no later than 75 days prior to harvest. Therefore, when application instructions to
transgenic BXN cotton are discussed in Agency documents, the following should apply:

“Apply from just prior to planting cotton until 75 days prior to harvest. Do not exceed 2
applications before cotton is 12 inches tall and 1 application after cotton exceeds 12 inches
in height. Make the last application during bloom, but not later than 75 days before
‘harvest.” ‘

Based on the new field trial data, revised recommended tolerances for bromoxynil and
DBHA residues in cottonseed, cotton gin by-products and cotton hulls are 1.5, 7.0 and 5.0 ppm,
respectively [refer to the Tolerance Reassessment Summary].

xii. Reduction of the Residues - not applicable
xiii. Confined Rotational Crops

Adequate data are available to determine the nature of the residue in rotational crops; the
residue of concern in rotational crops is bromoxynil, per se.

xiv. Field Rotational Crops

Submltted fueld rotatnonal crop data indicate that registered labels should specify the
following: :

"Afzer applying up to 2 pints/A/season of [Buctril® or Buctril @ 4EC], wait a minimum of 30
days from the date of the application, and then plant any rotational crop.”

“After applying more than 2 pints/A/season of [Buctr|l® or Buctril ® 4EC] only transgenic
BXN cotton may be planted as a rotational crop '

Required additional limited field rotational crop studies reflecting a maximum seasonal application
rate of 1.5 Ib ai/A are ongoing.

a 30-day plantback interval (PBI} for ali crops except cotton. HED notes that required additional
limited field rotational crop studies have not been submitted to the Agency; acceptable studies
previously submitted in suppert of reregistration reflect a maximum seasonal and single application
rate of 0.5 Ib ai/A, but the use on cotfon constitutes a maximum seasonal appllcatlon rate of 1.5 Ib
ai/A. Pending receipt of these studies reglstered labels must restrict rotation of treated cotton
fields to cotton. \ ' ‘ 4

xv. Anticipated Residues for Dietary Risk Assessment

During preparation of previous drafts of the HED RED chapter for bromoxynil, and in
conjunction with the petition for permanent tolerances in cotton commodities, several anticipatéed
residue assessments were prepared. Each iteration of anticipated residues incorporated either new
residue data or the registrant’s proposed refinements to the anticipated residues (based on revised
labels, changes in ruminant diets, etc.).
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In spite of a lack of monitoring data for bromoxynil, the anticipated residues summarized
below are considered to be highly refined. First, field trial residues in racs consumed by people
were nondetectable; anticipated residues were based on ¥ the limit of quantitation (LOQ)}, and
were further refined by percent crop itreated data provided by BEAD. Field trial residues from all
forages {i.e. sorghum, wheat, oat, corn, alfalfa) and all hays were averaged, and the additional
refinement for percent crop treated was applied. Although forages and hays contained detectable
bromoxynil residues, the averages used were significantly lower than tolerance-levei residues.

Based on the registrant’s proposal, HED reduced the contribution of cotton gin products (gin
trash) to the dietary burden for ruminants by assuming 5% of the diet for beef cattie and 1% for
dairy cattle. The refinement for the proposed cotton percent crop treated was also included. The
only commodities which contribute significantly to exposure 10 bremaxynil and/or DBHA in the diet
for the general US population (or any subpopulation) are meat, milk, poultry and eggs, based on
secondary residues resulting from consurnption of livestock feed items.

Note that the anticipated residues calculated and summarized below were all significantly
lower than residues which can be reliably measured using available analytical methods.

Tables 4 and 5 summarize anticipated residues (ARs} that were used in the chronic/cancer
dietary risk assassment for bromoxynil. The first tablfe includes ARs for commodities other than
cotton and livestock, while the second table includes cottonflivestock ARs for a cotton percent
crop treated of 0, 3 and 10%. The values for percent crop treated for all commodities (provided by
BEAD or proposed by the registrant) were incorporated into the anticipated residues, and were
therefore not applied in conducting the DRES analyses.

Table 4. Summary of Bromoxynil Anticipated Residues (Except Cotton/Livestack) for Chronic/Cancer
Dietary Risk Assessment.

Anticipated Residue
: Recommended | Anticipated Residue | % Crop |for DRES Run (ppm)
Commodity Tolerance (ppm} in RAC (ppm)’ Treated?

Cereal Grains [wheat, corn, oats, Q.05 0.01 ) 10 0.001 ’

barley, rya, sorghumi®
Inciudes processed commodities

Onions 0.1 0.01 62 0.0062

Garlic : 0.1 0.01 100 0.01
Pepnermint nil/Spearmint ail. - 003 21 0.02¢

v Anticipated residues of 0.01 ppm represent %2 the limit of quantitation {LOQ), since there were no

detectable residues.

Data forwarded to HED from BEAD indicate a maximum percent crop treated of 13% for barley, 10%
for corn, 13% for durum wheat, and 10% for spring and other wheats; the likely maximum percent
crop treated for remaining cereal grains (i.e. rye, oats, and sorghum) was much lower. For the current
dietary risk assessment, 10% crop treated was assumed for all cereal grains as well as for
forages/hays. ‘ '

Since residues do not concentrate in processed commodities of cereal grains, the anticipated residue
of 0.001 ppm was used for such commodities in the DRES analysis (i.e. corn ail, flour, etc.).

There is no tolerance for residues in mint oil, since residues are reduced during processing of hay to

produce mint oif [tolerances are no longer established for residues in mint hay, and therefore, and
tolerances for residues in oil are only established when concentration is observed].
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Table 5. Summary of Bromoxynil Anticipated Residues in Cotton/Livestock for Chronic/Cancer Dietary

Risk Assessment.

Anticipated Residue, Relative to %CT for Transgenic Cotton
{ppm)
RAC Tolerance {ppm)
' 0%. 3% 10%
Cottonseed 7.0 n/a 0.01 0.03
Cottonseed - 0.003 0.01
meal
Cottonseed oil -2 0.01 0.03
Meat? 0.5 0.0015% 0.0020 0.0030
MBYP* 3.0 0.0088 10.0114 0.0175
Fat® 1.0 0.0032 0.0042 0.0064
Mitk? 0.1 0.00037 0.00030 0.00040
Swine meat 0.5 0.00007 0.00009 0.00016
Swine MBYP 3.0 0.00033 0.00053 0.00094
Swine fat 1.0 0.00014 0.00020 0.60034
Pouitry meat n/a* 0.00009 0.00013 0.00025
Poultry MBYP 0.00053 0.00074 0.0014
Poultry Skin/Fat’ 0.00012 0.00017 0.00031
Eggs n/a* 0.000056 0.00010

Refer to the 6/18/98 FR notice for details regarding time-limited tolerances in cotton commaodities.
Based on new residue data, the racommended revised tolerances for bromoxynil and DBHA residues
are 1.5 ppm in cottonseed, 7 ppm in cotton gin by-products, and 5 ppmt in cattonseed hulls.

The reéidue level in cottonseed was also be used for cottonseed oil in the DRES analysis.

These anticipated residues were also be used for meat, fat and meat by-products of horses, goats and
sheep in the DRES runs. ‘ :

Tolerances are not currently established for bromoxynil residues in poultry commodities, but will be

required based on revised dosing levels in the poultry f_eeding study, and on the ChemSAC decision
dated 10/30/97. Tolerances for pouttry commaodities are included in the tolerance reassessment.
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b. Dietary Risk Characterization - Food Sources

The toxicity endpoints identified in the Dose Response Section and the Dietary Exposure
Section of this document indicate a chronic, cancer and two acute dietary risk assessments are
appropriate for bromoxynil. .

i. Acute Dietary Risk {Food Sources}

In the previous HED RED chapter (9/24/97}) a detailed acute dietary exposure analysis was
conducted using anticipated residues on blended commodities as applicable and tolerances.
Anticipated residues were used for grains, milk and mint oils, without the adjustment for percent
crop treated. Tolerance level residues were used for onions; garlic; fat, meat by-products and meat
of cattle, goats, hogs, horses and sheep. For bromoxynil, the acute dietary risk from food sources
for the general population and all population subgroups, except females 13 + years oid did not
exceed HED's level of concern. The MOE for females 13+ was less than 1000 and therefore
exceeded HED s level of concern.

The registrant has since submitted an acute {probabilistic) dietary analysis including the
- proposed cotton use incorporating the residue data submitted to support the lower use rates
discussed above. The assessment was performed by Novigen Sciences, inc. for Rhone Poulenc.
The assessment used the consumption data from the 1989-1992 Continuing Survey of Food
intakes by Individuais {CSFIl}. The consdmption database used in this probabilistic assessment has
been provided to HED as requested in previous correspondence.

The acute dietary risk assessment was conducted as a prababilistic risk assessment,
assuming single day exposure. In the assessment, each person-day of food consumption was
matched with randomly selected residue values for this assessment from field trails submitted in
support of the chemical. Percent ¢rop treated data were included in the assessment as zeroes to
account for portions of the crop to which bromoxynil was not applied. This process was repeated
one thousand times for each person-day in consumption database. The assessment assumed that
the treated commodities were evenly distributed in the food suppiy. Secondary residues in meat
and milk from consumption of treated feed items were included in the form of a probabilistic
assessmaeant, varying residues in the diet in accordance with the data from the fieid trials. The
assumptions for the dietary exposure were reviewed and found to be acceptable. The assessments
assumed that 10% of the cotton crop would be treated.

. The acute assessment used a NOEL of 4 mg/kg BW/day based on developmental effects for
fermales 13 + years old and a NOEL of 8 mg/kg BW/day based on systemic effects for ail
populations except females 13+ years old. For the acute assessment, all of the subgroups
evaluated has MOEs far in excess of the required value of 1000 for females 13 + and 100 for ali
populations except females 13+ years old indicating that the potential for an adverse effect from a
single day dietary {food only} exposure in unlikely. The MOEs and the exposure values for the
population subgroups are listed in Table 6 below. :
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Table 6. Acute _Diet.ary Assessmernt for Bromo;vnil

Population Subgroup - Ex;ﬁosure {mg/kg BW/day) MOE

us pépuiation | 0.000137 >58,000
‘Non-Nursing Infants : 0.000244 >32,000
Nursing infants 0.000097 > 82,000
All Infaﬁts 0.000219 ’ > 36,600
Chitdren (1-6 years) . - 0.000288 >35,000
Chitdren {7-12 years) 0.{500144 _ >55,000
Females 13 + 0.000082 > 24,600

ii. Chronic Dietary Risk (Food Sources)

In the previous HED RED chapter {9/24/97) the chronic and carcinegenic dietary exposure
analysis from food sources ({including cotton) was conducted using refined residue levels based on
anticipated residues and percent crop treated information. A revised chronic and carcinogenic
dietary exposure analysis from food sources (including cotton) has been conducted for bromoxynil
in conjunction with Rhane-Poulenc’s 9/24/97 petition to increase the acreage for application to
transgenic BXN cotton. The current assessment has been prepared using new coftton residue data
submitted by Rhéne-Poulenc along with other data supporting re-instatement of the time-limited
tolerances for bromoxynil and its metabolite DBHA {3,5-dibromo-4-hydroxybenzoic acid} in cotton
commadities, which expired 1/1/98. . '

Table 7 below lists the results of the chronic dietary risk analysis conducted based on the

new residue data {C. Swartz memo dated 3/2/98)}, and on revised anticipated residues which
incorporate alt uses of bromoxynil {refer to Tables 4&5 above).

Table 7. Chronic Dietary Risk for Bromoxynil - % of RfD

Population Subgroﬁp Registered Uses (i.e., Cotton @ 3 %CT + " Cotton @ 10.%CT +
: Exciuding Cotton) Registered Uses Registered Uses

U.S. Population <1 : <1 <1

Non-Nursing Infants® (<1 <1 T < <1

Year Old)

"Non-MNursing Infants is the population subgroup with the highest exposure to bromoxynil.

For chronic effects other than cancer, for all population subgroups, less than 1% of the reference
dose was consumed regardiess of the cotton % crop treated.
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Tabié 8 below shows the resulis of the carcinogenic dietary risk analyses conducted based
on the new residue data (C. Swartz memo dated 3_/2/98}, and on revised anticipated residues which
incorporate all uses of bromoxynil (refer to Tables 4 & 5 above).

Table 8. Carcinogenic Dietary Risk for Bromoxynil

Registered Uses {i.e., Coiton @ 3 %CT + Cotton @ 10 %CT +
Commoeodity Excluding Cotton) Registered Uses - Registered Uses
Grain/cottonseed 2.0x 107 2.2x 107 26x%107
Bulb vegetables 0.7x 107 0.7x 107 0.7x 107
Meat 35 % 107 4.7x 10”7 7.0x 107
Milk 4.0 .x 107 33x107 14 x 107
Poultry <0.1x o7 <0.1% 107 0.2x !.0‘.7
Total Dietary Risk Lo x 10° L1xt0® 1L.5x 10°

The cancer risk from food sources range from 1 in a million without.cotton and up to 1.5 in a
million if 10% of the cotton is treated. These risk estimates are based on anticipated residues and
percent crop treated information which represents the most refined estimate HED can currently
conduct. The additional {Q.5 in 1 million) risk resulting from the cotton use is due to high residue
levels of the metabolite, DBHA, DBHA is formed by the transgenic BXN cotton which has been
developed to hydrolyze the nitrile group of bromoxynil to a carboxylic acid, DBHA. DBHA is
currently considered toxicologically equal to bromoxynil.

c. Dietary Exposure - Drinking Water

The Office of Pesticide Programs is in the process of developing procedures and methods for
determining the likefihood of a pesticide occurring in drinking water and, if so, the exposure levels
and associated risk. Previous exposure and risk assessments have been conducted for bromoxynil
as a possible contaminant in drinking water. The following estimation of exposure and risk from
drinking water reflects yet the tatest information and method for estimating drinking water
exposure.

i. Ground Water

Bromoxynil octanoate does not exhibit the mobility or persistence characteristics of pesticides
that are normally found in ground water. Bromoxynil phenol {which bromoxynil octanoate readily
degrades to) has the potential to leach to ground water under certain conditions. except it rapidty
degrades under aerobic and anaercbic conditions reducing the likelihood of ground water
-contamination. Limited monitoring information for bromoxynil in ground water is available. The
"Pesticides in Ground Water Database” {EPA 1992) reports sampling for bromoxynii in 107 wells in
four counties in Oregon between 1985 and 1987. The well samples in each area (public water

- supply and domestic) were selected based on suspected vulnerability, susceptibility to
contamination, and availability of information on well construction and depth, No additional
information on the details of the monitoring was availablé. No detecticns of bromoxynil were
reported.
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Additional monitoring data from the United States Geological Survey {USGS) National Water
Quality Program (NAQWA) represent the highest quality data and most recent data available .
(1993-1994). The program was carefully designed to obtain monitoring data for surface and
ground waters from diffuse {non-point} sources and included locations that correlated with the use
of bromoxynil. For ground water, one detection of bromoxynil (concentration not specified) was °
reported from a total of 2, 245 sampies. Clearly, these compounds (bromoxynil phenol and
octanoate) are not considered candidates for restricted use due to ground water concerns and the
potential for ground water contamination {and exposure) from bromoxynil is extremely low.

DBHA is not expected to be found in ground water,
ii. Surface Water

- Environmental fate studies indicate that bromoxynil {phencl and octanoate) should not persist
in surface waters. However, to satisfy the requirements of FQPA and in the interim until drinking
water exposure and risk policies are established, all possible routes of exposure are being
considered. Estimated environmental concentrations {EECs) were based on the cotton use and not
the small grains, corn or other uses bromoxynil because, it has been EFED’s experience, that cotton
compared to these crops results in a higher possible surface water exposure. Cotton represents the
most conservative use for surface water exposure (i.e. the highest possible exposure scenario).

A Tier 1! analysis based on the PRZM - EXAMS model {Pesticide Root Zone Mode! Version 2.3
plus Exposure Analysis Modeling System Version 2.94) was conducted for the cotton use. PRZM-
EXAMS uses data on the physical-chemical properties of the pesticide plus soil and topographic
characteristics, weather data, and water quality parameters for the modeled site. This model uses
this information to estimate runoff from a 10 hectare agricultural field into an immediately adjacent
1 hectare by 2 meter deep pond. PRZM-EXAMS considers reduction in dissolved pesticide
concentrations due to adsorption of pesticide to soil or sediment, incorporation, degradation in soil
before wash off to a water body, direct deposition of spray drift into the water body, and
degradation of the pesticide within the water body. :

Water monitoring data from the U.S. Geological Survey {USGS) NAWQA Program. were
reported during the 1993-1995 period from 7 of 20 river basins throughout the U.S. The NAWQA
Program examined drainage basins that were primarily agricultural use. The percentage of
detections was 1.1% from a total of 1,925 surface water samples. Analysis of the 20 detections
>0.03 ppb yielded a median value of 0.105 ppb with a mean of 0.53 ppb. The maximum
concentration was one data point at 6.1 ppb (12.2 ppb when accounting for 50% recovery)
measured in the South Platte River Study Unit, CQ. For urban land use, bromoxynil was not
detected in surface waters. It is important to note the laboratory recoveries were approximately
50%. Apparently the laboratory recoveries did not vary considerably from the 50% level.
Comparison of the Models (above) estimating environmental concentrations (EECs 12.4 ppb} with
the USGS NAWOQA monitoring data suggests reasonable agreement among the various data sources
for an upper bound, 90th percentile, exposure estimate. Additionally, the monitoring data does not
represent “drinking water”. ‘

" The maximum or peak estimated concentration for bromoxynil was 12.3 parts per billion
{ppb} and the maximum estimated long-term mean was 0.24 ppb {based on modeling using 36
vears of weather-data). These values represent what might be expected in a small water body near
a cotton field highly prone to runoff. The maximum peak estimated concentration for bromoxynil -
from the model correlates with the highest value detected in the USGS monitoring data, 12.2 ppb,
which has been corrected for an analytical recovery rate of 50%. EPA reviewed USGS national
monitoring data and determined which of these sites were likely to have bromoxynil use. To

4t



HED Records Center Series 361 Science Reviews - File 035301_0014000_062498_D246944_R010340 - Page 48 of 97

estimate a reasonabie high end exposure, EPA focused on the calculated time weighted annual
mean concentrations of bromoxynil at each of 11 USGS monitoring sites, which the EPA views as
located in watersheds likely to have bromoxynit use. (These values were not corrected for the
analytical recovery rate of 50%.) These time weighted annual mean concentrations ranged from
0.011 pph to 0.18 ppb, with 10 out of the 11 sites with time weighted annuai mean
concentrations below 0.05 ppb. Six of the 10 sites had time weighted annual mean concentrations
at or below 0.014 ppb. The highest annual time-weighted mean (0.18 ppb) was located in a
refatively small watershed {approximatety 100 square miles} and a relatively small water body, and
the caiculated annual mean value at this site was significantly influenced by the presence of a
single high value (the highest value found in all of the available monitoring data). Based on this
information, EPA believes that 0.05 ppb is a reasonable high end estimate for purposes of
estimating drinking water exposure. However, EPA imposed surface water monitoring requirements
as a condition of registration to alloew use of more precise estimates in the future.

Table 9: Bromoxynil Exposure Values Estimated for Surface Water Sources of Drinking Water

Subpopulation by weight, water Acute (mg/kg/day)’ Chronic (1'1_wgi’kg;’da\‘/)1
consumption per day '
Maie 70 kg, 2 Liters : 3.5 X 10* 1.4 X 10°
Female 60 kg, 2 Liters h 3.5 X 10* 1.6 X 10°
Chitd 10 kg, 1 Liter 12 X 10" | 5 X 10°

" Exposure {mg/kgiday) = fcgneentratipn in water ug/Ll (0,001 ma/ug} {water consumgtion L/day]

(body weight kag}.
Where the 4-day (acute) exposure concentration is 12.3 ppb and the reasanable high end estimate for purposes of estimating
drinking water exposure is 0.05 ppb.

DBHA is not expected to be found in surface water.
d. Dietary Risk Characterization - Drinking Water

The potential for ground water contamination (and exposure) from bromoxynil is extremely
low. Environmental fate studies indicate that bromoxynil {phenol and octanoate) should not persist
in surface waters. in fact, it decomposes due to aquatic aergbic metabolism in approximately 6
days. These estimates of exposure were based on cotton use which, considering all of the uses of
bromoxynil, the cotton use represents the most conservative scenario for surface water exposure.
The exposure and risk are summarized in Table 10 below.

Table 10: Bromoxynil Exposure and Risk from Drinking Water

Subpopulation by Drinking water Exposure Risk from Drinking Water
‘weight, water {mg/kg/day}’ ‘ .

consumption/ day Acute Chronic Acute’ Chronic? Cancer®
I R MOE

Male 70 kg, 2 Liters 3.5 X 10* 1.4 X 10° >.1O'OOO < 1% 0.2 x 10°*
Female 60 kg, 2 3.6 X 10° 1.6 X 10° >10,000 | <1 %

Liters :

Child 10 kg, 1 Liter 12 X 10* 5 X 10° > 13,000 <1 % N/A”

' Acute Risk = MOE = NOEL (mg/kg/day} / Exposure {mg/kg/day). The NOEL for females ages 13+ is 4 mg/kg/day
and the other subpopulaticn groups is 8 mg/kg/day (for details see Dose Response Section of document). A MOE of
greater than 1000 is recommended for females 13 + and 100 for all other populations except females. The EEC used
to estimate the acute exposure was derived from monitoring data (12.2 ppb} or modeiing {12.3 ppbl. The drinking
water chronic exposure {0.05 ppb) was estimated using a reasonable high end estimate. i .

2 9RfD = Chronic Dietary Risk = Exposure as a percentage of the RfD {0.015 mg/kg/day). The %RfD is considered
a risk concern when it exceeds 100%. .

* The upper bound Carcinogenic Risk = risk quotient Q,” (0.103 [mg/ka/day|’) X Exposure (mg/kg/day).

" N/A = Not Applicable. Cancer Risk has only been estimated for the general poputation {in this case the average
exposure between males and females).and is based on a 70 year lifetime.
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There appears to be no chronic or acute risk of concern for the subpopulations from surface
water source drinking water {only) when using monitoring data or modeling data for the acute
exposure and risk and when using modeling data for the chronic and cancer exposure and risk. We
betieve this cancer risk is over estimated for many reasons. The PRZM-EXAMS model was
designed to estimate exposure for ecological risk assessments and substantially overestimate
pesticide residues in drinking water for several reasons.. Surface water source drinking water
generally comes from bodies of water that are substantially larger than a 1 hectare {2.5 acres)
pond. The model also assumes that essentially the whole basin receives an application of the
pesticide. Yet, in virtually all cases, basins large enough to support a drinking water facility -will
contain a substantial fraction of the area which does not receive the pesticide. Additionally, there
is often at least some flow (in a river) or turn over {in a reservoir or lake} of the water so the
persistence of the pesticide near the drinking water facility is usually overestimated. Second, even
assuming a reservoir is directly adjacent to an agricultural field, the agricultural field may not be
used to grow a crop on which the pesticide in question is registered for use. .Further, the PRZM-
EXAMS model does not take into account reductions in residue-loading due to applications of less

than the maximum application'rate or.no treatment of the crop at all {percent crog treated data).
Also, since this model was designed to estimate ecological exposure, this estimate does not take
into account drinking water facility treatment which generally reduces contaminants.

Further, the exposure, should it occur, will be seasonal corresponding to the time of
application which is NOT daily or even monthly. The USGS monitoring data indicates that exposure
is possible on a seasonal basis, but rare considering there was one significant concentration out of
1,925 samples {and only 20 detects total). These data showed that approximately one percent of
the samples were positive for bromoxynil. Most importantly, the sampling was conducted
predominantly in locations not representative of drinking water intakes, and NONE of the samples
were from “the tap”. '

Lastly, water consumption is defined as all water throughout the household tap that is

consumed either directly as a beverage or is used to prepare foods {e.g. mixing water with a can of

" soup} and beverages (e.g. diluting frozen orange juice from concentrate). Two generally accepted
default vaiues for water consumption are 2 liters a day for adults and 1 liter a day for children.
These defaults are consistent with those currently used in the EPA/Office of Drinking Water. (It
should be noted, however, that the Agency is in the process of evaluating the water consumption
values and associated policy to assure consistency within the Agency.) Additional assumptions
include the "average" weight of the subpopulations and that water from the same source
containing the same contaminant level is consumed throughout a 70 year lifetime for chronic or
cancer risks. The second of these assumptions is extremely conservative, since most of the U.S.
population moves at some time during their life and does not live in the same area, drinking from
the same water source for a 70 year lifetime. On the other hand, these default values for water
consumption are considered averages. '

In conclusion, the gquantified cancer risk is based on an a reasonable high end estimate of

- exposure. Although there are data points from the USGS monitaring study that seems to confirm
that this level may possibly occur in surface water, it is not necessarily reflective of concentrations
of bromoxynil in drinking water, much less on a long-term basis. It is possible for bromoxynil to
occur in surface water, but if it does, it will be on an occasional basis correlating with the use

' during the growing season for the crops. Further, bromoxynil degrades rapidly in water, and should
a measurable concentration occur in drinking water it would not be on a long-term basis resulting in
a chronic exposure. Realistically the drinking water risk is much lower than that which the
PRZM/EXAMS mode! or USGS monitoring data estimates.
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4. Occupational Exposure and Risk Characterization

‘ An occupational and/or residential exposure assessment is required for an active ingredient if
(1) certain toxicological criteria are triggered and (2) there is potential exposure to handlers {mixers,
loaders, applicators, etc.) during use or to persens entering treated sites after application is
compiete. ‘

The toxicological endpoints of concern for occupational exposure are summarized in the Dose
Response Section. It should be noted for short term and intermediate term exposure the
toxicologicai endpoeint is from a dermal developmental study so a separate dermal absorption factor
was not applied. The cancer risk was determined using an oral toxicity endpoint which, for
occupational risk necessitates the use of a dermal absorption factor: The dermal absorption for the
bromoxynil octanocate is 10.32% and the bromoxynil phenol is 1.22% based on studies (MRIDs
40854602 & 40854603) summarized in the Hazard Assessment Section of this document. For the
sake of simplicity and to remain consistent, the occupational cancer risk was determined using the
conservative absorption factor of 70% (rounded from 10.32%). Lastly, although a chronic
{noncancer) endpoint was identified for bromoxynil, a chronic-term exposure/risk assessment was
not conducted. It is unlikely that there will be ¢hronic exposures to bromoxynil, thus the chronic
risk assessment is not warranted. Inhalation exposures were considered negligible compared to the
dermal route and no inhalation endpoint was identified for use in risk assessment.

a. Handler Exposures and Risk
i. Handler Exposures and Assumptions

EPA has determined that there are potential exposures to mixers, loaders, applicators, or
other handlers during usual use-patterns associated with bromoxynil. Based on the use patterns,
seven major exposure scenarios were identified for bromoxynii:

{1) mixing/loading liquids for groundbeom applications;

{2) mixing/loading liquids for aerial and sprinkler irrigation applications;
(3) groundboom applications;

(4) aerial applications;

(5} flaggers;

(6) mixing/loading/applying liquid formulations by groundboom; and
(7} mixing/loading/applying liquid formulations by aircraft.

Bromoxynil is also packaged in water solubie gel packets. No.exposure data are availabte for the
water soluble gel packets, but the exposure potential is expected to be less than open pouring
liguids.

A chemical-specific study (MRID 41730001} was reviewed and accepted by EPA in 1991,
However, there are concerns regarding the low field recoveries reported in the study. For example,
the field recoveries fortified with the formulated product and analytical grade for the handwash
averaged b6 percent with a coefficient of variation {c.v.} of 48 percent; facial wipes averaged 56
percent with a c.v. of 64 percent; and the whole-body dosimeters averaged 53 percent with a c.v.
of b5 percent. The Agency’s concern is that the low field recoveries (especially at low fortification
levels) may have produced exposure values that are "false negatives”. Therefore, and in order to
provide a criterion for comparison with the Pesticide Handlers Exposure Database (PHED) data, HED
characterizes the data as "low to medium grade” quality data.. The PHED based data are
considered “medium to high grade" quality data. Because of the quality of the chemical-specific

- study (MRID 41730001), the risk assessment in this document is based on PHED V1.1 data.
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HED notes that a rebuttal to this decision has been received however a cursory examination
of the rebuttal package indicates that there are no new data that would cause HED to change our
decision to use PHED data.

PHED V1.1 surrogate data were used to estimate exposures for handlers wearing "baseline,”
"PPE," and "engineering controls.” The baseline work clothing represent: long sleeved shirts, long
pants and no gloves, and using open mixing/loading and open cab tractors. PPE is based on
handiers wearing coveralls over iong sleeved shirts, long pants and chemical resistant gloves while
using open mixing/loading and open cab tractors. The engineering controls are based on long
sleeved shirts; long pants, and no gloves (except where noted} while using closed loading systems
and enclosed cockpits/tractors.

When evaluating the exposure and risk estimates presented in this document the following
should be taken into consideration: :

. The PHED estimates do not account for the potential exposure reduction from the "wide-
mouth" containers designed to reduce splashing during pouring (2.5 gallon containers) used
in the chemical specific study, and therefore, potentially overestimate risks to bromoxynil.

. Data indicate that most private applicators do their own mixing and loading for groundboom
applications. The registrant indicated that approximately 95% of bromoxynil is mixed and
loaded by the same person who applies the pesticide.

. It is reasonable to assume that for aeriai and commercial groundboom applications the
mixer/loader and the applicator are separate handlers. Aerial and commercial applications are
limited. Apparently aerial applications to range land, sod and turfgrass seed farms seldom
occur, if ever. *

The exposure assessments using both chemical-specific data and PHED V1.1 surrogate data
are presented in Table 11. Table 12 summarizes the caveats and parameters specific to each
exposure scenario and corfesponding risk assessments.

The daily dose was calculated using the following formula:

D.ar'fy Dose mE. = Daily Exposure e ) - #1——] * % dermal absorption
Kg Day . Day Body Weight (Kg)
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Table 11:  Short-term and Intermediate-term Exposure 1o Bromoxynil

Dermal Unit Expasure Maximum
{mg/lb ai) Application Daily Dermal Dose {mg/kgrday)®
Enginegering Acres Hate Engineerin
Exposure Scenario ) Tvpa' e i ngiy ng
Pe Basaling® PPE" Controls® Lo Type Treated/Day {lb ai/acre)t Baseline PPE Controls
MIXER/LOADER
Mixing/l.oading Liquids for Groundboam 2.9 ¢.017 0.0086 Wheat 240 .5 5.8 0.034 0.017.
Applicators .
PP (gloves) Corn 150 3.6 0.021 0.011
Caotton 200 4.8 0.028 0.014
Garlic 69 1.7 0.010 NA
Onions 77 1.9 0.011 0.00565
Seedling 50 1.2 0.0071 NA
Alfalta-East
Seedling 133 3.2 0.019 0.0095
Alfalfa-West
Canary 50 1.2 0.0671 NA
Grass
Qats and 50 1.2 0.0071 NA
Rye )
Barley 133 3.2 0.019 0.0095
Mint 48 1.2 0.0068 NA
Sorghum 200 4.8 0.028 0.014
Flax. 70 1.7 (.0099 NA
Turfgrass 111 2.7 0.018 0.0080
Seed Farm - i
Sod Farm 100 2.4 0.014 0.0072
Range Land 250 5.0 0,035 0.018
Mixing Liquids for Sprinkler brigation and All 350 8.5 0.050 0.025
Aegrial Applications
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Table 11: Short-term and Intermediate-term Exposure to Bromoxynil

Dermal Unit Exposure Maximum :
{tmg/lb ai) Application Daity Dermal Dose (mg/kg/day}®
' Engineering Acres Rate Engi
E S : e T 4 Treated/Dav® b aif: t nginaeaing
xposure seenarto Baseling® PPE" Controls” rop ype reated/Day lIb aifacre) Baseline PPE Caontrols
APPLICATOR '
Groundobgom Applicator 0.015 0.011 0.00580 Wheat 240 0.5 0.03 0.022 0.010
Carn 150 0.019 0.014 0.0063
Caotton 200 0.025 0.018 0.0083
Garlic 69 0.0086 | 0.0063 - NA
Onions 77 0.0096 { 0.0071 NA
Seedling 50 0.0063 0.0046 NA
Alfalfa-East
Seedling 133 0.017 0.012 0.0055
Alfalfa-West
Canary 50 0.0063 0.00486 NA
Grass
QOats and 50 0.0063 0.0046 NA
Rye i
Barley 133 © 0.017 0.012 0.0055
Mint 48 (.006 0.0044 NA
Sorghum 200 0.025 0.018 G.0083
Flax 70 0.0088 0.0064 NA
Turfgrass 111 0.014 0.010 - NA
Seed Farm
Sod Farm - 100 0.013 0.0092 NA
Range Land 250 0.031 0.023 0.010
Aerial Application - Enclosed Cockpit No Data No Data 0.00_5 All 350 Mo Data |~ Na Data 0.032
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Table 11:- Short-term and Intermediate-term Exposure to Bromoxynil
Dermal Unit Expasure Maximum -
(mg/Ib ai) Application Daily Dermal Dose {mg/kg/day)®
Engineering Acres Rate Engi ing
Exposure Scenario ) Type! T e ib ai f ngine&sn
P i Baselinag® PPE" Controls® Crop Type reated/Day {Ib aifacre) Baseline PPE Controls
‘ FLAGGERS
Flagging Liquids 0.011 0.01 0.00022 All I 350 0.5 [ 0.032 0.029 I 0.00064
MIXER/LOADER/APPLICATOR" ‘
Mixing/Loading Liquids and Applying with 2.9 0.028 0.014 Wheat 240 0.5 5.8 0.056 0,028
Groundboom
Equipment Corn 150 3.6 0.035 0.018
Cotton 200 4.8 0.047 0.023
Garlic 69 1.7 0.0186 0.0081
Onions 77 1.9 0.018 (0.0090
Seedling 50 1.2 0.012 0.0068
Alfaifa-East
Seedling 133 3.2 0.031 0.016
Alfalfa-West ) )
Canary 50 1.2 0.012 0.0058
Grass
Qats and 50 1.2 0.012 0.0058
Rye )
Barley 133 3.2 0.031 0.016
Mint 48 1.2 0.011 0.0056
Sorghum 200 4.8 0.047 0.023
Flax 70 1.7 0.018 0.0082
Turfgrass 111 2.7 0.026 0.013
Seed Farm
Sod Farm 100 2.4 0.023 0.012
Range Land 250 6.0 0.038 0.029
PHED V1.1; Baseline: handlers wearing long sleeved shirts, long pants and no gloves while using open mixing/foading and open cah tractors.
PHED V1.1; PPE: handlers wearing coveralls over long sleeved shirts, long pants and chemical resistant gloves while using open mixing/loading and cpen cab tractors flaggers wearing

coveralls over long pants, long sieeved shirts; and na gloves; aerial applicators wearing long pants, long sieeved shirts, and no gloves while using enciosed cockpit fixed wing airplanes
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{open cockpit data are not available). :

PHED V1.1; Engineering Controls; long pants, iong sleeved shirt, chemical resistant gloves for closed mixing/loading; long pants, lang sleeved shirt, no gloves for enclosed cab tractor
{aroundboam] and inside truck {flagger}; and aerial applicators wearing long pants, fong sieeved shirts, and no gioves while using enciosed cockpit fixed wing alrpfanes {open cogkpnt data
are not avallable)

Crop and acres. Sources: {1} Evaluation of Bromoxynil Werker Exposure Study; Memorandum from €. Lunchick to P. Parsons dated April 29, 1981. (2]} Bromoxynil Heptanoate and
Bromoxynil Octanoate, May 1996. Use data for Bromaxynil Exposure Analysis; Memorandum from G.W. Keitt, PhD te S.Bachus dated 7/156/92.

Application rates are from maximum values found in the following bromoxyni labels: 264-477, 264-438, 264-531, 264-540, and 51036-256.

Daily Dermal Dose {mg/kg/day) = [Exposure {mg/lb ai) * Appl. Rate {Ib ai/A} = Acres Treatedl/60 kg body weight. Shert-term and intermediate- term toxicological endpoint is from a -
dermal study; therefore, adjustment for dermal absorption is not necessary.

Mixer/Loader estimates + Applicator estimates.
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Table 12:_Exposure Scenario Descriptions for Uses of Bromoxynil

enclosed cockpit fixed wing airplanes (open cockpit data
are not available)

Exposure Scenario Data Standard Assumptions Comments®
Souice '
Mixer/Loader Exposure
Mixing/Loading PHED Baseline: PHED V1.1, handlers wearing long sleeved shirts Baseline: "Best Available” grades: Dermal and hands acceptable grades.
Liquids V1.4 and long pants; -open mixing/loading Dermal = 25 1c 122 replicates; Hands = 53 replicates. High confidence in
) dermal data. No protection factors (PFs) were necessary.
PPE: MOE Assessment: PHED V1.1; handlers wearing : :
coveralls over long sleeved shirts, long pants, and chemical PPE: "Best Available” grades: Hands and dermal acceptable grades. Hands =
resistant gloves; open mixing/ftoading. Cancer 59 replicates; Dermal = 72 1o 122 replicates. High confidence in dermal data.
Assessment: PHED V1,1; handlers wearing long sleeved No PFs were necessary for the cancer assessment, 50 percent PF used 1o
shirts, long pants and chemical resistant gloves; open simulate coveralls for MOE assessment. '
mixing/loading '
Engineering Controls: "Best Available" grades: Dermal and hands acceptable
Engineering Controls: PHED V1.1; handlers wearing long grades. Dermal = 16 tc 22 replicates; Hands = 31 replicates. High confidence
sleeved shirts and chemical resistant gloves; ctosed in dermal data. No PFs were necessary.
mixing/ loading i
Applicator Exposure
" Groundboom Tractor PHED Baseline: PHED V1.1; handlers wearing long sleeved shirts Baseline: "Best Available” grades: Dermal and hands acceptable grades.
AR and long pants Dermal = 23 to 42 replicates; Hands = 29 replicates. High confidence in
. dermal data.
PPE: Cancer Assessment: PHED V1.1; handlers wearing
long sleeved shirts, long pants and chemical resistant PPE: "Best Availabie" grades: Hands grades A, B,C; dermal acceptable grades.
gloves; open cab tractors Hands = 21 replicates;, Dermal = 23 to 42 replicates. Medium confidence in
' : : dermal data, Mo PFs were necessary for the cancer assessment, 50 percent PF
Engineering Contrels: PHED V1.1; handlers wearing long used to simulate coveralls for MOE assessments.
pants, long sleeved shirts, and no gloves; enclesed tractor
cab Engineering Controls: "Best Available" grades: Dermal and Hands = grades
A,B,C,. Dermal = 20 to 31 replicates; Hands = 16 replicates. Medium
confidence in data. No PFs were necessary.
Aerial Application -* PHED " Engineering Controls: PHED V1.1; applicators wearing Engineering Controls: “Best Available" grades: Dermal = grades A,B,C; hanuys
Enclesed Cab V1.1 lang pants, long sleeved shirts and no gloves while using = acceptable grades. Dermal = 24 to 48 replicates; hands = 34 renlicates.

Medium confidence in dermal data. No PFs were necessary.
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Table 12: Exposure Scenaric Descriptions for Uses of Bromaxynil

Exposure Scenario Data Standard Assumptions Comments®
Source
Fiagger Exposuse
Flagging Liquids PHED Baseline: PHED V1.%1: Haggers wearing long pants, long Baseline: "Best Available" grades: hands and dermal = acceptable grades.
Vi1 sleeved shirts, and no gloves Dermal = 16 to 18 replicates; hands = 16 replicates. High confidence in

PPE: PHED V1.1; flaggers wearing coverails over long

pants, long sleeved shirts, and no gloves

Engineering Controls: PHED V1.1; flaggers wearing.long
pants, long sleeved shirts, and no gloves; inside truck

dermal data. PHED data were used for baseiine, no PFs were necessary.

PPE: The PPE scenario was calcuiated by using a 50 percent PF for the addition
of coveralls.

Engineering Controls: Calculated by applying a 98 percent PF to the baseline
assessment. .

"Best Available” grades are defined by OREB SOP for meeting Subdivision U Guidetines. Best available grades are assigned as follows: matrices with grades A and B data and.a minimum of 15
replicates; if not available, then grades A, B, and C data and a minimum.of 15 replicates; if not available, then all data regardless of the quality and number of replicates. Data confidence are -

assigned as follows:

High
Medium
Low

H

grades A and B and 15 or more replicates per body part
grades A, B, and C and 15 or more replicates per body part
gradas &, B, C, D, and E or any combination of grades with less than 1b replicates
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it. Handler Risks

The short-term and intermediate-term MOEs were calculated using the following formula:

NOEL | T}
kg day

MOE =

Daily Dose

g
kg day

For the short-term and intermediate-term risk assessment, a NOEL of 10 mg/kg/day from a dermal study was used
along with a 80 kg body weight since the toxicologicai endpoint is for developmental effects.

The lifetime average daily dose {LADD), used to calculate the cancer risk, was calculated using the following
formula: : )

Daily Dose (mg/kg/day) < Treatments Per Year} . [ 40 Work Years

LADD (mg/kg/day) = . ——
365 Days Per Year | 175 Lifetime Years

The cancer risks were calculated using the following formula:

Cancer Risk = LADD (mg/kg/day) * Q]! (mig/kg/day)™!

Table 13 presents the corresponding MOE estimates for the short-term and intermediate-term exposures. Table 14
presants the cancer risk assessment for private handiers (growers) based on PHED data. Table 15 presents the cancer
risk assessments for commercial handlers.
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Table 13: Short-term and Intermediate-term Risks of Bromoxynil

Dermal MOE?
Exposure Scenario Crop Type Baseline" PPE® Engineering Controls*
MIXER/LOADER

Mixing/l.oading Liguids for Groundboom Applicators Wheat 2 290 590
Corn 3 480 910

Cotton C2 360 710

Garlic & 1,000 NA
- Onions 5 910 1,800

Seeding Alfalfa - East 8 1,400 NA
Seeding Alfaifa - West 3 530 1,100

Canary Grass 8 1,400 NA

Qats and Rye 8 1,400 NA
Barley 3 530 1,100

Mint 8 1,500 NA

Sorghum 2 360 710

Flax & 1,000 NA
Turfgrass Seed Farm 4 630 1,300
Sod Farm 4 710 1,400

Range Land 2 290 560

Mixing/Loading Liquids for Sprinkler Irrigation and All 1 200 400

Aerial Applications
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Table 13: Shert-term and intermediate-term Risks of Bromoxynil

LOESE0 2|1 - SMIIASY 32USIDS L9E SAIILS JAJU3D SPI0IAY QIH

Dermal MOE?®
Exposure Scenario Crop Type ' Baseling” PPE® Engineering Controls®
APPLICATOR
Groundboom Applicators Wheat 333 450 1,000
Cor;n 526 . 710 1,800
Cotion 400 560 1,200
Garlic 1,163 1,600 NA,
Oniong _ 1,042 1,400 NA
Seeding Alfalfa - East 1,687 2 200 NA
Seeding Alfaifa - West 588 830 1,800
Canaty Grass 1,587 2,200 NA
Qats and Rye 1,587 2,200 NA
Barley A 588 830 1,800
Mint 1,667 2,300 NA
Sarghum 400 560 1,200
Flax 1,136 1,600 NA
Turfgrass Seed Farm  ~ 714 1,000 NA
Sod Farm 769 1,100 NA
Range Land 323 430 1.000
Aerial Apptication - Enclosed Cockpit All No Data No Data 310
' FLAGGER ___
Ftagging Liguids All 313 340 16,000
54

- 0vE0LOY ¥¥69¥ZA 861290 000¥1L00

16 1o 09 °bed



Table 13: Short-term and Intermediate-term Risks of Bromoxynil

Dermal MOE?
Exposure Scenario Grop Type Basetine” PPES Engineering Contsols*
'MIXERALOADER/APPLICATOR®
Mixing/Loading LiqLiids and Applying with Wheat 2 180 380
Graundboom Equipment Corn 3 i 290 560
Colton 2 210 430
Garlic 6 630 1,200
Qnions 5 560 1,100
Seeding Affalfa - East 8 830 1,760
Seeding Alfalfa - West 3 320 630
Canary Grass 8 _830 1,700
Oats and Rye 8 a30 1,700
__Barley 3 320 630"
Mint. 8 910 1,800
Sorghum 2 210 430
Flax 6 630 1,200
Turfgrass Seed Farm 4 380 770
Sod Farm 4 430 830 .
Range Land 2 170 340

o om

Dermal MOE = NOEL (10 mglkglday)lDany Dermal Dose (mg/kg/day); refer to Table 16

PHED V1.1 based data. Baseline: handlers wearing long sleeved shirts, long pants and no gloves while using open mixing/loading and open cab tractors.

PHED V1.1; PPE: handlers wearing coveralls over long sleeved shirts, long pants and chemical resistant gloves while using open mixing/loading and open cab tractors; flaggers wearing coveralls over long
pants, long sleeved shifts, and no gloves; aerial applicators wearing long pants, long sleeved shirts, and no gloves while using enclosed cockpit fixed wmg airplanes (open cockpit data are not available).
PHED V1.1; Engineering Conirols: long pants, long sleeved shirl, chemical resistant gloves for closed mixing/ioading; long pants, long sleeved shirt, nd gloves for enclosed cab tractor (groundboom) and
inside truck {flaggen); and aerial applicators wearing long pants, long sleeved shirts, and no gloves while using enclosed cockpit fixed wing airplanes {open cockpit data are not avaﬂable)

Mixer/l.cader estimates + Applicator estimates, refer to Table 16
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-Table 14: Private Handler (grower) Cancer Risks for Bromoxynil using PHED Data

Typical LADD (mg/kg/day)” Cancer Risk"
Rate - Acres Treatments e . y ]
Exposure Scenario Crop Type (lb aifA)? Treated/Day per Year® Baseline PPE Baseline PPE
' MIXER/LOADER
Mixing/Loading liquids for Wheat 0.2 240 1 3.5E-04 5.1-06 3.6E-05 5 3E-07
Groundboom Applications .
Camn ° 0.3 150 1 3.3E-04 4 8E-06 3.4E-05 4 9E-07
Cotton 0.3 200 2 8 7E-04 1.3E-05 9.0E-05 1.3E-06
Garlic 0.4 649 2 4.0E-04 5.9E-06 4.1E-05 - B.1E-07
Onions 0.2 - 77 2 2.2E-04 3.3E-06 2.3E-05 3 4E-07
Seedling Alfalfa- 0.4 50 1 1.4E-04 2.1E-06 1.4E-05 2.2E-07
East
Seedling Alfalfa- 04 133 1 3.9E-04 5.7E-06 4,0E-05 5.9E-07
West .
Canary Grass 0.5 50 1 1.8E-04 2.7E-06 1.9E-05 2.8E-07
Qats and Rye 0.4 50 1 1.4E-04 2.1E-08 1.4E-05 2.2E-07
Barley 0.3 133 1 2.9E-04 4.3E-06 J.0E-05 4.4E-07
Mint 0.3 48 2 2 1E-04 3.1E-06 2.2E-05 3.2E-07
Sorghum 0.3 200 2 8 7E-04 1.3E-05 9.0E-05 1.3E-06
Flax 0.3 70 1 1.5E-04 2.2E-08 1.5E-05 2.3E-07
Turfgrass Seed 0.5 111 1 4.CE-04 5.9E-06 4.1E-05 6.1E-07
Farm
Sod Farm a5 100 2 7.2E-04 1.1E-05 T4E-05 11E-06
Range Land 0.5 250 1 9.0E-04 1.3E-05 9.3E-05 1.3E-06
Sprinkler Irrigation and Al 05 350 1 1.2E-03 1.8E-05 1.2E-04 1.9E-06
Aerial Applications
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Tahle 14: Priva.te Handler (groWer) Cancer Risks for Bromoxynil using PHED Data

Typical . LADD (rmigikgiday)® Cancer Risk®
Rate Acres - Treatments ] -
Exposure Scenaric. . Crop Type {Ib aifA)y’ Treated/Day | = pst Year® Baseline PPE" Baseline PPE*
APPLICATOR .
Grbundboom ] Wheat 0.2 240 1 1.8E-06 1.6E-06 1.9€-G7 1.6E-07
Cornr 0.3 150 1 1.6E-06 1.5E-06 1.6E-07 t.5E-07
Cotion 0.3 200 2 4.5E-06 4.2E-06 4.6E-07 4. 3E-07
Garlic 0.4 69 2 21E-06 1.9E-06 2.26-07 2.0E-07
Onions _ 0.2 N& 2 1.1 E-C!G 1.1E-06 1.1E-07 1.1E-07
Seedling Alfalfa- 04 50 1  T.4E-07 6.9-07 7.6E-08 7.1E-08
East -
Seedling Alfalfa- 0.4 133 1 1.9E-06 1.8E-06 2.0E-07 1.9E-07
West _ ‘ :
Canary Grass 05 50 1 9.3E-07 8.7E-07 9.6E-08 9.0E-08
Oats and Rye 0.4 50 g 7.4E-07 6.9E-07 7.6E-08 7.1E-08
_Barley 0.3 133 1 1.5E-06 1.4E-06 1.5E-07 1.4E-07
Mint 0.3 - 48 2 1.1E-06 - 1.0E-086 1.1E-07 1.0E-07
Sorghum 0.3 . 200 2 4,5E-06 4.2E-06 4 BE-07 4.3E-07
Flax - B 0.3. 70 . 1 7 9E-07 7.3E-07 8.1E-08 7.5E-08
Turfgréss Seed 0.5 111 1 2.1E-06 © 1.9E-06 2.2E-07 2.0E-07
Farm
Sod Farm 0.5 100 2 3.8E-06 3.5E-06 ~ 3.9E-07 3.65E-07
Range Land 0.5 250 1 4, 7E-06 4.4E-06 4 8E-07 4 5E-07 -
Aerial Application - All 05 - 350 1 6.5E-06 6.0E-06 6.7E-07 6.2E-07
Enciosed Cockpit
FLAGGERS.
Flagging liquids All 0.5 350 1 4 3E-06 3.0E-06 4.4E-07 3.1E-07
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Table 14: Private Handler (grower) Cancer Risks for Bromoxynil using PHED Data

Typicai . : LADD (mg/kg/day)” Cancer Risk®
Rate | Acres Treatments o ’ B 4 "
Exposure Scenario . Crop Type (b ailA)" Treated/Day per Year® Baseiine PPE Baseline PPE
] MIXER/LOADER/APPLICATOR® -
Mixing/Loading Liguids Wheat 0.2 240 1 3.5E-04 6.8E-06 3;6E-05 7.0E-07
and Applying with - :
Grotindboom Carn 0.3 150 1 3.3E-04 6.4E-08 3.4E-05 6.6E-07
Equipment . Cotton 0.3 200 2 8.7E-04 1.7E-05 8.0E-05 1.8E-06
Garlic ¢4 69 2 4.0E-04 7.9F-06 4.1E-05 8.1E-07
Onions 0.2 77 2 2.2E-04 4 4E-06 2.3E-05 4 5E-07
Seedling Alfalfa- 04 50 1 1.4E-04 29E-(08 1.4E-05 3.0E-07
East .
Seedling Alfalfa- 0.4 133 1 3.9E-04 7.5E-08 4.0E-05 7.7E-07
West
Canary Grass 0.5 50 1 1 .8E-04 3BE-06 1.8E-05 3.FEDT
Oats and Rye 0.4 50 ' 1 1.4E-04 2.9E-06 14E-05 3.0E-07
Barley 0.3 133 1 2.9E-04 5.7E-06 3.6E-05 5.9E-07
Mint 0.3 . " 48 2 2.0E-04 4 1E-06 21E-Q5 4.2E-07
Sorghum 0.3 200 2 8.1E-04 1.7E-05 9.0E-0_5 ' 1.8E-06
Flax 0.3 70 1 1.5E-04 3.0E-06 1.5E-05 3.1E-07
Turfgrass Seed 0.5 111 1 4.0E-04 7.9E-06 4.1E£-05 8.1E-07
__Farm
Sod Farm 05 100 2 7.2E-04. 1.4E-05 7.4E-05 1.4E-06
Range Land 0.5 250 1 9.0E-04 1.7E-05 9.3E-05 1.8E-06

cCoOoTo

Typical Annual Usage for Bromoxynil, May 1996, Halvorson, A. BEAD/EPA,

LADD (mg/kg/day) = [(Daily Dose (mg/kg/day) x (Treaiments per year)/365 days per year)] x [40work-yrs/75 yrs-lifetime] x [0.103 dermal absorption factor]

Cancer Risk = LADD {mg/kg/day) x @, (mg/kg/day)'; where Q," = 1.03 x 10" (mg/kg/day)”

PHED V 1.1 based data. Baseline: handlers wearing long sleeved shirts, long pants and no gloves while using open mixing/loading and open cab tractors. PPE! handlers wearing
long sleeved shirts, long pants and chemical resistant gloves while using open mixing/toading and open cab traclors; - flaggers wearing coveralls over long pants, long sleeved shirts,
and no gtoves; aerial applicators wearing long pants, long sleeved shirts, and no gloves while using enclosed cockpit fixed wing airplanes {open cockpit data are not available).
Mixer/Loader estimates + Applicator estimates

58

16 Jo 9 9bed - o¥S0LON ¥Y69¥ZA 867290 0007100 LOSSED SlId - SMIIADY SDUIIDS LIE SIS I9jUD $p10%9Y Q3IH



Table 15. Commercial Handler Cancer Risks for Bromoxynil Using PHED Daza

Typical Rate 'I'rcuuﬁun!s per LADD (mp/kg/day)® Canger Risk
f:‘xpos_urc ?'s'ccnario Crop Type (I@ airny Yeur! Baseline PPI: Pascline P
MIXER/ALOADER
Groundbuom Applications Wheat 0.2 21 72L-03 L.1E-04 7.4E-04 LIE-08
Com 1.3 20 6.5E-(3 9.61:-03 6, 7E-04 9.91-06
Canary Grass .5 21 3.8E-03 5.613-045 39E-04 5.81-06
Oats and Rye (3.4 21 3.0k-03 4.4E-05 3104 458006
Barley 0.3 21 3.91-03 4. 1E-05 6.1E-04 9.31:-06
Sorghum 0.3 L4 6.0E-03 9.01:205 6.2E-04 9.21:-06
Flax 0.3 7 [.OLE-03 L51-05 - LOE-04 1.58-006°
Sprinl\:IL'r Lirigation and Acrial Applications All 0.3 2j 2.7E-02 3.9%:-04 2.8E-03 4,01-05
. - APPLICATOR
Cpen Cab (JJ&R (‘ah. Open Cab Open Cah
Groundboom Wheat 0.2 21 3.8E-03 3.50-05 3.91:-06 3.6E-06
Corn 0.3 20 3.3-I:'-06 3.3E-05 341-07 3.4E-06
Canary Grass (.5 21 1.91:-03 1.9E-05 2.0L-06 2 .01:-06
Oats and Rye 04 21 |.5E-G5 1.51:-05 1.5E-06 1.5E-06
Barley 0.3 21 3.1E-08 2 9E-05 3.2E-06 3.01-06
S%ﬁum 0.3 14 3.11-05 .3.()I£~05 32606 3.1E-06
Flax 0.3 7 5 5k-06 5.21-06 5.7E-07 5.4E-07
Acrial Application - Enclosed Cockpil All ¢35 21 No Data 4.7E-05 No Data 4.8E-06
* FLAGGERS -
Flagging liquids Al {).5 2 9105 H.2):-05 9.4E-06 6.4E-006

a Typical Annual Usage for Bromoxynil; May 1996, Halvorson, A. BEAD/LPA.
b LADD (mg/kgiday) = [(Daily Dose (mg/kg/day) x (Treatments per year)/363 days per year)] x [40work-yrs/75 yrs-lifetime] x [0.103 dermal absorption factor]

¢ Cancer Risk = LADD (mg/kg/day) x Q; (mg/kg/day)"; where Q7 = 103 x 107" {mg/kg/day)!
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Based on use of the PHED V1.1 data the calculations of risk indicate that the MOEs for short-
term and intermediate-term exposures are greater than 100 for all scenarios when PPE is required.
The cancer risk for the Private Handler {grower} range from 2 x 10°® or lower for all the scenarios
when PPE is required. The cancer risk for Commercial Handiers range of 4 x 10° and lower for all
scenarios when PPE is required. The highest cancer risk estimate from these particutar scenatios was
4 X 10° (commercial mixer/loadérs for aerial applications and sprinkler irrigation). These estimates
were based on PPE currently reguired on the bromoxynil labels: (1) coveralis over long pants and long
sleeved shirts, chemical resistant gioves. These risk estimates do not account for the potential
exposure reduction from the use of "wide-mouth" containers {designed to reduce spillage) for
mixer/loaders. At the present time the PHED database does not allow HED to quantify this risk
mitigation measure. Therefore, the use of the "wide-mouth” containers may reduce the reported risk
further.

Estimates of Bisks from Short-Term Exposures Using PHED Data

. The calculations of riék based on PHED V1.1 which are considered medium to high grade data
indicate that the MOEs are greater than 100 for the following scenarios: )

. mixers/loaders supporting groundboom, aerial and sprinkler irrigation applications. using
open loading systems and wearing chemical-resistant gloves in addition to coveralls
over long-sieeve shirts and long pants;

. applicators using open-cab groundboom equipment while wearing long-sleeve shirts and
long pants and no gloves;

. all flaggers supporting aerial applications while wearing Iong -sleeve shirts, long pants
and no gloves;

L mixer/loader/applicators supporting groundboom applications using open loading

systems and open cab tractor wearing chemical-resistant gloves in addition to coveralls
over long-sleeve shirts and long pants; 4

. all applicators using enclosed-cockpit aircraft while wearlng long-sieeve shlrts long
pants, and no gloves.

Estimates of Cancer Risks Using PHED Data

The calculations of cancer risk based on PHED V1.1 which are considered medium to high
grade data.indicate that the cancer risks are less than or approximately equal to 1 X 10° for the
following private applicator {grower) scenarios:

L all mixers/loaders supporting all applications using open loading systems and wearing

' chemical-resistant gloves in addition to long-sleeve shirts and long pants;

L all applicators using open- cab groundboom equipment and wearing long-sleeve shirts
and long pants; .

L all aerial applicators using enclosed-cockpit aircraft and wearing long-sleeve shirts and
long pants (note: no open-cockpit data are available);

L] alt flaggers supporting aerial applications and wearing long-sieeve shirts and long pants;

L all mixer/loader/applicators supporting groundboom applications using open loading

systems and open-cab equipment and wearing chemical-resistant gloves in addition to
long-sleeve shirts and long pants.

- The calculations of cancer risk based on PHED V1.1 data indicate that the cancer risks are less
than_or approximately equal to 1 X 105 for the following commercial handier scenarios:

* all mixers/loaders supporting all groundboom applications using open loading systems
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and wearing chemical-resistant gloves in addition to long-sieeve shirts and iong pants;

L all applicators using open-cab groundboom equipment and wearing long-sleeve shirts
and lfong pants; )
L all aerial applicators using enclosed-cockpit aircraft and wearing long-sleeve shirts and
iong pants (note: no open-cockpit data are available);
] all flaggers supporting aerial applications and wearing long-sieeve shirts and long pants;
. mixer/loader/applicators supporting groundboom applications to garlic, onions, seeding -

alfalfa in the East, canary grass, oats and rye, mint; and flax while using closed loading
. systems and enclosed cab equipment and wearing chemical-resistant gloves
(mixing/loading only) in addition to long-steeve shirts and long pants,

For commercial handlers mixing/loading to support aerial applications and mixing/applying for
sprinkler-irrigation applications, the estimated cancer risk based on PHED data is 4.0 X 10°.

It should be noted that, based on use/usage data provided by BEAD and the registrant, for 956%
of bromoxynil applications, the person who mixes and loads is the same person who applies the
pesticide. It should also be noted that both aerial and commercial applications are very limited.

b. Postapplication Exposures and Risk

EPA has determined that there is potential exposure to persons entering treated sites after
apptication is complete. Post application exposures may occur to i} workers following applications to
agricuitural crops during routine crop production practices (e.g., cultivation, scouting, hoeing), /
workers entering treated commercially grown sod, #7} golf course maintenance workers following -
applications to turfgrass, /v} landscape and ground maintenance workers followmg applications to
commercial/industrial areas and other no-crop areas.

There are no postapplication exposure data available at this time to determine potential risks
from bromoxynil uses. In lieu of chemical-specific data, a surrogate range-finder postapplication
exposure assessment was performed for cccupational settings.

The range finder assessment in Table 15 is based on the application rate of 0.5 1b ai/A for all
crops. The transfer coefficients {Tc) range from low exposure potentials such as hoeing in various
field crops (500 cm?/hr) and scouting early season cotton (1,000 cm?/hr) to high exposure potentials
such as harvesting sod {10,000 cm?/hr). Assuming an acceptable MOE of 100, the restricted entry
interval (REN ranges from O days to 26 days. ‘
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Table 16. Bromoxynil Short-Term and Intermediate-Term-Postapplication Occupational
Surrogate Assessment (Range Finder)

Tabie 16. All Crops Except Cotton {0.5 |b ai/A}

DAT® DFR Dermal Dose (mg/kg/day)® MOE*®
(ugicm?P
“tow High Low - High
0] .12 0.075 1.49 130 ’ 7
28 0.72 0.00% ©.097 2000 100
Cotton {0.5 Ib ai/A)}
DAT® DFR Dermal Dose (mg/kg/day)© o MOE ®
- (ug/om?
o 2.2 0.30 1.2 33 NA
4 0.78 0.10 0.42 100 NA
a DAT = Days after treatment. :
b DFR {ug/em?) = Appl. rate (b ai/A) x 11.209 {ug per cm*/lb ai per acre conversion) x 0.2 (fraction of ai

retained on foliage}. A dissipation rate of 10 percent per day is assumed, however, environmental fate
data were not reviewed for this surrogate assessment.

e Dermal Dose {mgikg/day) = DFR {«g/cm® x T, {cm%hr) x 1 mg/1,000 g conversion) x 1 {100% dermat
absorption) x 8 {hrs/day) / 60 kg BW. Where LOW potential exposure = 500 to 1,000 cm®hr and High
potential exposure = 10,000 cm®/hr. . :

d MOE = NOEL img/kg/day} / Dermal Dose (mg/kg/day). Where NOEL = 10 mg/kg/day.

Bromoxynil is a contact herbicide and should be applied while weeds are actively growing.
The application timing tor crops like corn and small grains, which comprise approximately 90% of
bromoxynil usage, is early in the season {from preemergence to prior to tassel emergence/boot stagel.
Because of the use patterns and mode of action of bromoxynil most workers entering treated fields
would iikely be performing scouting tasks or low contact labor tasks such as mechanicat incorporation
and cultivation. One likely exception is ‘workers entering transgenic cotton fields. The window of
application for transgenic cotton is wider which increases the potential for worker contact with
treated surfaces. Cotton is scouted frequently. Another likely exception is post-application exposures
to workers entering commercially grown sod areas. The sod may be harvested soon after an
application, which could result in refativeiy high post-application exposures.

Based on the surrogate assessment, HED has concerns regarding low exposure activities for
cotton and high exposure activities for crops other than cotton (e.g., harvesting sod for applications
less than 26 days from harvest). The interim RE! established by the WPS is 24 hours. Since the
toxicological endpoint for short-term and intermediate-term exposure js based on a NOEL for
developmental effects, HED is concerned that the defauilt REl of 24 hours is not protective enaugh,
especially for cotton workers and sod harvesters where there is significant potential for
postapplication exposures. HED recommends REls of 4 days for cotton and 26 days for sod be
established. ' ’ '

it is the short-term- exposure driving the risk estimate for reentry concerns so HED believes
any measures to reduce short term risks will be protective for cancer risks.
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¢. Epidemiological Information

Only a timited number of incidents involving the use of bromoxynil alone have been reported.
Eye or skin ilinesses were the most frequently reported in the 11 cases received by the California
Pesticide lliness Surveillance Program from 1982-1993, inclusively. The number of systemic incidents
per 1,000 applications for 1990 was O based on California use data (beginning in 1990 all agricultural
uses had to be reported, prior to that only data on restricted use applications were required). The
ratio of systemic poisonings to applications for all years is generally low when compared to
organophosphate and carbamate insecticides. No recommendations for risk mitigation are warranted
based on the limited data available on poisoning incidents.

5. Aggregate Risk

Aggregate risk is estimated by combining dietary (food and water} and residential éxposures.
Bromaoxynil has no residential uses, therefore, the aggregate risk estimate will be based on the dietary
exposure from food and water only for the most highly exposed population subgroups and the general
population as appropriate. Table 17 (below) shows the aggregate risk for hromoxynil; however, for
details concerning the exposure to determine these estimated aggregate risks, see Tables 6 - 10.

" Details concerning the assumptions and risk characterizations are in the corresponding sections of the
" document previously discussed. B

_ Table 17: Estimates of Aggregate Risk from Bromoxynil from Dietary Sources {Food and Water)
including the use on BXN Transgenic Cotton. '

Population Subgroup’ | Chronic' 9 RfD? | Acute MOE® Cancer* Cancer” Cancer*

Cotton @ 10 Cotton @ 10 Registered: Cotton @ | Cotton @

%CT + %CT + Uses (i.e., 3 %CT + 10 %CT

Registered Registered Excluding Registered +

Uses 10 Uses Cotton) Uses Registered
' Uses

whole U.S. population <1% >16,000 - - 1.2x10° 1.3 x10° 1.7 x 10%"
females 13 + < 1% > 11,000 N/A' N/A' N/A
children 1-6 years <1% >5,000 N/A N/A N/A

' The most highly exposed population subgroups.
? Chronic risk is a concern when more than 100% of the RfD is consumed.
¥ An MOCE > 1000 indicates there is NO aggregate acute dietary risk concern.

MOQE,.., =  NOEL
_Aggregate exposure {food + water) .
* As discussed in Table 10 the carcinogenic risk from drinking water is 0.2 x 10°°.
N/A = Not Appiicable. Cancer Risk has only been estimated for the géeneral population (in this case
the average exposure between males and females) because it is based on a 70 vear lifetime. :
=+ The dietary risk based on dietary risk from food plus the drinking water risk (0.2 X 10°%).

The chronic and acute aggregate risk estimates do not trigger a concern. The dietary {food)
exposure and risk is highly refined using anticipated residues and considering percent crop treated
information resulting in a more highly refined cancer risk estimate. The estimated drinking water risk
{from surface water sources) was based on a reasonable high end estimate of exposure and is
potentially much lower since it may only occasionally occur in water {not necessarily drinking water)
and degrades in approximately 7 days. Therefore, the aggregate cancer risk estimate from food plus
water is most likely the same as from food alone, roughly 1 to 1.5 in 1 million.

63 ¢




HED Records Center Series 361 Science Reviews - File 035301_0014000_062498_D246944 R010340 - Page 70 of 97

Because of FQPA aggregate and cumulative risk considerations, it is important to note that
bromoxynil heptanoate (which is NOT part of the reregistration case) has some of the same uses as
bromoxynil phenol and octanoate, but not ALL of the same uses and none different. Therefore, the
exposure and risk associated with the use of the heptanoate is not greater than that described for the
ohenol and octanoate. Also, the heptanoate would in no way “add” to the current risk described
above since these active ingredients would be used “in place” of one another rather than in an
“additive” manner. Any exposure and risk associated with the bromoxynil phenot and occtanoate
would present the same or more conservative risk estimate for the heptanoate for the purposes of
aggregate risk. : :

6. Cumulative Risk

Section 408(bJ{21{DHV) requires that, when considering whether to establish, modify, or
revoke a tolerance, the Agency consider "available information” concerning the cumulative effects of
a particular pesticide's residues and "other substances that have a commaon mechanism of toxicity.”
The'Agency believes that "available information™ in this context might include not only toxicity,
chemisiry, and exposure data, but also scientific policies and methodologies for understanding
common mechanisms of toxicity and conducting cumulative risk assessments. For most pesticides,
although the Agency has some information in its files that may turn out to be helpful in eventually
determining whether a pesticide shares a common mechanism of toxicity with any other substances,
EPA does not at this time have the methodology to fully resolve the scientific issues concerning
common mechanism of toxicity in a meaningful way. EPA has begun a pilot process to study this
issue further through examination of particular classes of pesticides. The Agency hopes that the
results of this pilot process will increase the Agency's scientific understanding of this question such
that EPA will be able to develop and apply scientific principles for better determining which chemicals
have a commaon mechanism of toxicity and evaluating the cumulative effects of such chemicals. The
Agency anticipates, however, that even as its understanding of the science of common mechanisms
increases, decisions on specific classes of chemicals will be heavily dependent on chemical specific
data, much of which may not be presently available.

Although at present the Agency does not know how to apply the information in its fites
concerning common mechanism issues to most risk assessments, there are pesticides as to which the
common mechanism issues can be resolved. These pesticides include pesticides that are :
toxicologically dissimilar to existing chemical substances (in which case the Agency can conclude that
it is unlikely that a pesticide shares a comman mechanism of activity with other substances) and
pesticides that produce a common toxic metabolite {in which case common mechanism of activity will
be assumed).

in the case of bromoxynil, EPA has not conducted a détailed review of common mechanism
to determine whether it is appropriate, of how to include this chemical in a cumulative risk
assessment. After EPA develops a methodology to apply common mechanism of toxicity issues to
risk assessments, the Agency will develop a process (either as part of the periodic review of
pesticides or otherwise) to reexamine these tolerance decisions.
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TOILERANCE REASSESSMENT SUMMARY

The residue chemistry chapter of the HED RED was completed 7/7/96 [C. Swartz; CBRS No.
17206, DP Barcode No. D225380]. Since the completion of the chapter, time-limited tolerances
have been established for residues of bromoxynil and its DBHA metabolite in cotton commodities.
Based on the toferances published in the FR Notice dated 6/18/97, and on additional data, proposed
tabel amendments and clarification of HED policy on 40 CFR §180.6{(a)(3), a revised tolerance
reassessment summary is needed for the HED chapter of the RED, and is provided herein.

Prior to the 6/18/97 FR notice, all tolerances for bromoxynil residues were expressed in terms
of bromoxynil per se; the separate tolerance expressions listed under 40 CFR 8180.324(a), (b}, and
(c} were redundant, and therefore HED recommended for revision of the tolgerance expression to
delete §180.324(b) and {c), and to place reassessed and new tolerances under §180.324{a). The
6/18/97 FR Notice provides a revised §180.324{a), with the previously recommended tolerances
under §180.324(a}{1), and tolerances for residues in cotton commodities under §180.324{a)(2). In
addition, it is noted that §180.324(b), (c), and (d) are reserved for Section 18.emergency
exemptions, tolerances with regional registrations, and indirect or inadvertent residues, respectively.

" The tolerance expression for §180.324(a)(1}is as follows:

"Tolerances are established for residues of the herbicide bromoxynil {3,5-dibromo-4-
hydroxybenzonitrile} resulting from application of its octanoic and/or heptan0|c acid ester in or
on the foilowmg commodities:”

The tolerance expression for 8180.324(a)(2) is as follows:

“Tolerances are éstabiished for residues of the herbicide bromoxynil {3,5-dibromo-4-
hydroxybenzonitrile) and its metabolite 3,5-dibromo-4-hydroxybenzoic acid resulting from
application of its octancic and/or heptanoic acid ester in or on the following commodities:”

No tolerance expressions are specified for the reserved categories, 5180.324(b)}, (c) and (d). The
revised tolerance reassessment table reflects the changes associated with the establishment of time-
limited tolerances for residues in cotton commodities. Note that tolerances for residues in livestock
commodities have been moved from 180.324{a){1} to 180.324(a)(2} based on a determmatlon that
secondary residues of the metabolite DBHA transfer to livestock.
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Current Tolerance
{ppm)

Tolerance
Reassessment (ppm}

Comment/Correct Commodity
Definition

Commodity

Tolerances listed under

40 CFR §180.324 {a}(1

—

Aifalfa, seedling

0.1

Revoke

Tolerances should be proposed
for alfalfa forage and hay isee
helow).

Barley, forage, green

0.1

Revoke

Barley forage is no longer a
regulated feed item.

Barley, gram

0.1

0.05

Based upon available residue
dalta, tolerances for residues in
all cereal grains shouid be
lowered to 0.05 ppm.

Barley, straw

- 01

4.0

The proposed tolerance is
supported by the available
data.

Corn, fodder, tdry)

0.1

Corn, forage, {green)

0.1

Corn, grain

0.1

Revoke

Tolerances are already
established for residues in field
corn commodities and separate
tolerances should be
established for residues in pop
corn commodities.

Corn, fodder, field {dry}

0.1

0.2

The proposed tolerance is
supported by available data;
Corn, field, fodder.

Corn, forage, field {green)

0.1

0.3

Based upaon available data, the
tolerance should be increased;
Corn, field. forage.

Com, grain, field

o

0.05

See comment under barley
grain; Corn, field, grain.

Flaxseed

0.1

0.1

Flax, seed.

Flax straw

0.1

Revoke

Flax straw is no longer a
regulated feed item.

Garlic

c.1

0.1

Grass, canary, annual, seed

0.1

Grass, canary, annual, straw

(V0|

Revoke

Concomitant with establishing
tolerances in grass
commodities, tolerances for
residues in canary grass sesd
and straw should be revoked.

Mint hay

0.1

Revoke

Mint hay is no longer a
regulated feed item.

Oats, forage, green

0.1

0.3

Based on residue data
translated from barley forage,
the tolerance should be
increased; (ats, forage.

Qats, grain

0.1

0.05

See comment under bartey
grain,

Oats, straw

0.1

4.0

Based on residue data
translated from barley straw,
the tolerance shouid be
increased.

QOnions {dry bulb}

0.1

e.1

Onion, bulb
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. : Current Tolerance Taolerance Comment/Cdrrecr Commodity
Commodity {ppm) Reassessment (ppm) Definition
Rye, forage, green 0.1 1.0 Based on residue data
translated from wheat forage,
the tolerance should be
increased; Rye, forage.
Rye, grain 0.1 0.05 See comment under barley
arain.
Rye, straw C.1 2.0 See comment under wheat,
) straw.
Sorghum, fodder 0.1 0.2 Based on available residue
data, the tolerance should be
Sorghum, forage 0.1 0.5 increased.
Sorghum, grain 0.1 0.05 See comment under barley
grain.
Wheat, forage, green 0.1 1.0 Based on available data, the
. : tolerance should be increased;
Wheat, forage. '
Wheat, grain 0.1 0.05 See comment under barley
. grain.
Wheat, straw - 0.1 2.0 Based on availabie data, the

tolerance should be increased.

Tolerances to be Listed under 40 CFR §180.324{a)}{2}:

L 67

Cotton gin by-products 50 7.0 Originally established as stated
Cotton hulls 21 5.0 in the FR Notice dated 6/1 81’97
Cotton, undelinted seed 7 1.5

Cattle, fat © 0.1 1.0 Based upon the available

Cattle, mbyp 0.1 3.5 feeding study data, tolerances

Cattle, meat 0.1 05 should be increased. .

Mitk None 0.1 The registrant shouid propose
the tolerance for residues in
mitk, based on data from the
ruminant feeding study.

Hogs, fat 0.1 1.0 Based upon the available
feeding study data, tolerances

Hogs, mbyp 9. 35 should be increased [tolerances

Hogs, meat. 0.1 0.5 translated from cattle].

Horses, fat 0.1 1.0 ] Based upon the available
feeding study data, tolerances

Horses, mbyp 0.1 3:5 should be increased {tolerances

Horses, meat 0.1 0.5 translated from cattle].

Poultry, meat None 0.05 Residues in pouitry can no
longer be classified under

0.05

Poultry, fat None . Category 3 of 40 CFR

Poultry, eggs _ None 0.05 §180.61a).

Poultry, mbyp None - 0.3
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: Current Tolerance Tolerance Comment/Correct Commodity
Commodity (ppm} Reassessmeant {ppm} Definition
e e —

Goats, fat 0.1 1.0 . Based upon the available
Goats, mbyp 0.1 .35 feeding study data, tolerances
Goats, meat 01 0.5 should be increased.

Sheep, fat 0.1 1.0 Based upon the available

] feeding study data, tolerances

Sheep, mbyp 0.1 _ 35 should be increased [tolerances

Sheep, meat 0.1 0.5 transiated from cattlsl.

New Tolerances Required under 40 CFR §180.324{a){1):

Alfalfa, hay None 0.5 The registrant should propose
the tolerance, based on
available data.

Alfalfa, forage None 0.1 The registrant should propose

’ the tolerance, based on
available data. .

Aspirated grain fractions None 0.3 The registrant should propose
the tolerance, based on
available data.

Barley, hay None 9.0 The registrant should propose

the tolerance, based on
available data.

Corn, pop, fodder

None 0.2 The registrant should propose
the tolerance, based on
available data;

Corn, field, fodder.

Corn, pop, grain None 0.05 See comment under barley
grain. ]
Grass, forage None . 3.0 ' A crop group tolerance shouid

be proposed for residues in
forage and hay of grasses.

. Note that grass forages/hay
have not been included in
ruminant diets, since

Grass, hay

None 3.0 bromoxynil is only used on
grass grown for seed and on
grass grown under the CRP.
Changes in the use on grass
may require revision of
livestock tolerances.

Qats, hay

None 9.0 The registrant should propose
the tolerance, based on
available barley hay data.

I Wheat, hay

None 4.0 The registrant should propose
the tolerance, based on
available wheat hay data.

- §180.324(b} Section 18 emergency exemptions [Reserved]

§180.324(c) Tolerances with regional registrations [Reserved]

§180.324(d) Indirect or inadvertent [Reserved]
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CODEX HARMONIZATION

Since there are no established or proposed Codex MRLs for bromoxynil residues, no compat\blilty
questions exist with respect to U.S. tolerances and Codex
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Appendix |
Food/Feed Use Patterns Subject to Reregistration for Bromoxynil {Case 20709
Site Minimum
Application Type Retreatment
Application Timing Formutation Max. Single "Max. # Interval
Application Equipment ® [EPA Reg. No.l | Application Rate ®{ Apps. . (Days) Use Limitations ©
Alfalfa
Postemergence to seedling . 2 Ib/gal EC 0.38 Ib/A 1° Not Do not cut for feed or graze spring
. alfalfa . [264-437] applicable | treated alfalfa within 30 days of
Gro_und, aerial, or sprinkler ¢ 4 Ib/gal WP 0.5 b/A (NA) treatment.
irrigation equipment i264-531) chemigation only Do not cut for feed or graze fall or
' ' 4 \b/gat EC winter treated alfalfa until spring, at
[264-540] least 60 days after treatment.
Do not exceed 0.5 |b/A/season.
Corn {field and pop) .
Preemergence and 2 Ib/gal EC 0.38 Ib/A - 27 7 Do not cut crop for feed or grazé within
postemergence prior 1o tassel [264-437| preemergence 30 days after application.
emergence, Do not plant rotational crops until the
Ground, aerial, or sprinkler 0.5 1b/A - following season.
irrigation equipment postemergences Do not exceed 0.5 Ib ai/A/season.
Preemergence and 1 ib/gal EC 0.38 Ib/A Not NA Do not cut crop for feed or graze within
postemergence before crop is [264-477) specifie 30 days after application.
12 inches in height. d (N5} Do not exceed 0.75 ib ai/A/season.
Ground and aerial equipment
Preemergence and 4 Ib/gal WP 0.5 Ib/A 2! 7 Do not cut crop for feed or graze within
postemergence prior to tassel [264-531] 30 days after application. _
emergence. Do not plant rotational crops until the
Ground or aerial equipment following season.
Under "Use Restrictions", the label lists
a maximum seasonal rate of 0.5 |b ai/A,
but a maximum season rate of 0.75 |b
ai/A is also listed under "Special Use
Directions" for corn and sorghum.
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Site Minimum
Application Type i : Retreatment
Application Timing Formulation Max. Single Max. # Interval
- Application Equipment * . [EPA Reg. No.} | Application Rate " | Apps. {Days) Use Limitations ©
Corn (field and pop) - continued o ' _
Preemergence and 4 Ih/gal EC 0.38 Ib/A - 2" 7 Bo not cut crop for feed or graze within.
postemergence prior io tassel [264-540} preemergence 30 days after application.

- emergence. : Do not plant rotational crops until the
Ground, aerial, or sprinkier 0.75 Ib/A - following season. .
irrigation equipment postemergence Under "Use Restrictions”, the label lists

: a maximum seasonal rate of 0.75 |b
ai/A, but maximum seasonal rates of
1.0-1.25 Ib/A are implied under "Special
Use Directions” for corn and sorghum.

Cotton (transgenic BXN™ cotton only) _
Broadcast or banded {over-the- 2 Ib/gal EC. | broadcast/banded 3 NS Do not exceed 1.5 th ai/planted
row} preemergence and [264-437] 0.5 Ib/A acre/season. _
' postemergence . : Do not graze any portien of crop or cut
Ground equipment 4 {h/gal WP crop for feed or fodder. _
1264-540] Do not apply within 75 days of harvest.
: After applying up to 2 pints/A/season of
[Buctril® or Buctril ® 4EC], wait a
minimum of 30 days from the date of -
the application, and then plant any
rotationat crop.
After applying more than 2
pints/A/season of [Buctril® or Buctrit ®
4EC], only transgenic BXN cotton may
be planted as a rotational crop.
Flax {Linium usitatissium only)
~ Postemergence 1o plants 2 to 8 2 Ib/gal EC 0.25 |b/A NS NA | Do not apply to flax during or after the
inches in height [264-437] bud stage. _
Ground or aerial equipment 4 Ib/gal WP Do not use on ornamental flax.
' [264-531]
4 ib/gal EC i
[264-540]
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Site Minimum
Application Type _ Retreatment
~Application Timing Formulation Max. Single Max. # Interval
Application Equipment ° [EPA Reg. No.] | Application Rate °| Apps. {Days} Use Limitations °
Garlic
Postemefgence before plant is 2 Ib/gal EC 0.5 Ib/A NS NA Do not harvest within 112 days of
12 inches in height [264-437] treatment. :
Ground, aerial, or sprinkler 4 |b/gal EC Label 264-531 states that garlic grow
irrigation-equipment [264-531] in muck soils in the Northeastern U.S.
4 lbfgal EC may be harvested 60 days after
[264-540] treatment.
Use a minimum of 20 gal/A for ground
applications.
Grass (sundangrass)
Postemergence, after 3-leaf 2 lb/gal EC 0.38 Ib/A NS NA Do not cut crop for feed or graze within
stage and prior to preboot [264:-437] 30 days after application.
stage Do not exceed 0.5 ib ai/A/season
Ground, aerial, or sprinkler 4 |b/gal WP Do not plant rotational crops until the
_ irrigation equipment [264-531} following season.
Grasses (in_conservation reserve program areas/ or grown for seed or sod)
Postemergence after 3-leaf 2 Ib/gal EC 0.5 Ib/A NS NA Do not allow livestock to graze in treated
stage [264-437] ' areas or feed treated grass to livestock.
Ground or aerial equipment [264-438]
: 4 \b/gal WP
[264-531]
4|b/gal EC
[264-540]
Mints (established peppermint and spearmint only)
Postemergence to dormant or 2 Ibfgal EC 0.38 Ib/A NS NA Do not use in spring on newly
actively growing fields [264-437] established fields. _
harvested at least one year 4 lb/gal WP Do not harvest within 70 days of
prior to treatment [264-b31] treatment.
Ground or sprinkler irrigation 4 |b/gal EC Do not apply more than 1.5 lb
equipment ¢ 1264-540] ai/A/season.
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Site Minimum
- Application Type . Retreatment
Application Timing Formulation Max. Single Max. # ‘Interval
Applrication Equipment ? [EPA Reg. No.] | Application Rate " | Apps. {Days} Use Limitations ©
Onion, dry bulb
Preemergence {at least 3 to 4 2 Ib/gal EC 0.38 Ib/A NS NA For postemergence applications, use at .
days prior to emergence) and T [264-437] least 50-70 gal/A.
postemergence to plants with 4 ib/gal EC i
2-5 true leaves 1264-540] Label 264-540: Do not apply with aenal
Ground or sprinkler irrigation equipment.’ ‘
equipment ' )
Label 264-437: Preemergence -
‘| application is restricted to. onions grown
east of the Mississippi River on muck
soils with > 10% organic matter. Do
not apply preemergence to onions grown
west of the Mississippi River. Do not
apply posternergence applications using
aerial equipment. B
Preemergence (at least 3 days 4 |b/gal WP NS NA Preemergence application using ground
prior to emergence) and [264-531] or aerial equipment is restricted to
postemergence to plants with onions grown east of the Mississippi’
2-5 true leaves : River on muck soils with >10% organic
Ground or aerial equipment -matter. Do not apply preemergence to
' onions grown west of the Mississippi

River.

For postemergence applications, use at

least 5©-70 gal/A.

Do not apply postemergence applications

using aerial equipment.
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Site Minimum
Application Type _ Retreatment
Application Timing Formulation Max. Single Max. # Interval
Application Equipment ? [EPA Reg. No.] | Application Rate * | Apps. {Days) Use Limitations *
Small Grains {wheat, barley, oats, rye and triticale}
Postemergence prior to boot 2 Ib/gal EC 0.5 th/A NS NA Do not graze treated field within 30 days
stage [264-437] of application.
Ground, aerial, or sprinkler {264-438] Labels 264-437 and 264-531 also list a
irrigation equipment 4 Ib/gal WP maximum seasonal use rate of 0.5 |b
: [264-531] ai/A and state "Do not plant rotational
4 Ib/gal EC crops until the following season.”
[264-540]
sorghum (grain and forage)
"Preemergence and 1 lb gal EC 0.38 ib/A NS NA Do not cut crop for feed or graze within
postemergence prior to preboot 1264-477] . 30 days after application.
stage . Do not apply more than 0.75 ib
Ground or aerial equipment ai/A/season.
* Preemergence and 2 Ib/gal EC 0.38 Ib/A - 2! 7 Do not cut crop for feed or graze within
postemergence prior 1o preboot [264-437] preemergence 30 days after application.
stage Do not plant rotational crops untii the
Ground, aerial, or sprinkler 0.5 {b/A - following season,
irrigation eguipment postemergence/ Label directions allow applications. at
' chemigation 0.5 Ib ai/A, but also state "do not apply
0.5 Ib/A rate to sorghum.”
Do not apply more than 0.5 |b
ai/A/season. :
Preemergence and 4 |Ib/gal WP 0.38 Ib/A 2! 7 Do not cut crop for feed or graze within
postemergence prior to preboot [264-531] 30 days after application.
stage ) Do not plant rotational crops until the
Ground or aerial equipment following season.
Do not apply to serghum at 0.5 |b ai/A,
and
do not use more than 0.5 |b ai/A/season.
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Site ' . 7 Minimum

Application Type Retreatment
Application Timing Formulation . Max. Single Max. # | Interval _
Application Equipment ° [EPA Reg. No.| | Application Rate "| Apps. {Days) ' Use Limitations *
Sorghum {continued} . : - :
Preemergence and 1 4 lb/gal EC 0.38 Ib/A - 21 ) 7 Do not cut crop for feed or graze within
postemergence prior to preboot [264-540) presmergence 30 days after application.
stage ) Do not plant rotational crops until the
Ground, aerial, or sprinkler _ 0.75 Ib/A - following season.
irrigation equipment ' postemergence Label directions allow an application at

up to 0.75 Ib ai/A, but also state "do
not apply 0.5 Ib/A rate to sorghum."
Under "Use Restrictions”, the label lists
a maximum seasonal rate of 0.75 |b
ai/A, but a seasonal maximum of 1.25
Ib/A is also listed under "Special Use
Directions™ for control of Large Velvet
Leaf.

Unless otherwise specified, all labels specify minimum application volumes of 5 and 3 gal/A for ground and aerial applications,
respectively. The label for one of the 2 Ib/gal ECs [EPA Reg. No. 264-437] states that minimum application volumes are 10 and 5
gal/A in CA for ground and aerial applications, respectively. The label for the 1 Ib/gat EC [EPA Reg. No. 264-477] prohibits applications
through any type of irrigation system; and the label for the 4 Ib/gal gel formulation [EPA Reg. No. 531], which is designated as a WP,
does not include applications using irrigation systems. '
Rates are expressed in-terms of bromoxynil equivalents.
All labels specify a 12-hour restricted entry interval {REI}; the 4 Ib/gal gel formulation [264- 531] is not registered for use in CA.
Apply only through the following sprinkler irrigation systems: center pivot, lateral move, side {wheel) roll, solid set, and hand move.
One seasonal application is implied.

Under "Special Use Directions for Corn and Serghum”, several labels specified a repeat application at 7 to 10 days.
For use on mint, label 264-437 allows applications through sprinkler equment whereas, labels 264-531 and 264-540 allow

applications only through ground eguipment.
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Table B. . Residue Chemistry Science Assessments for Reregistration of Bromoxynil.

Current Must Additional
: Tolerances, Data Be .
GLN: Data Requirements ppm {40 CFR] . Submitied? References’
860.1200: Directions for use N/A Yes® See Table A,
860.1300: Plant Metabolism N/A No 00115594, 00165547
' 42436901, 42677703
43151701°, 433077017
433077027, 42677703°
: . _ 43151701"
860.1300: Livesiock Metabolism N/A Yes" 423464017, 42346402¢
860.1340: Residue Analytical Methods N/A © No" 00075671, 00084589

800.1360: Multiresidue Methods
Plants and Livestock -

860.1380: Storage Stability N/A No

860.1500: Crop Fieid Trials
Bulb Vegetables Group

Garlic _ 0.1 . No

QOuion, bulb ' 0.1 No
Cereal Grains Group

Barley 0.1 ' No

Corn (field and pop) Q.1 . Na

Qats 0.1 No

76

00139591, 42283201%
42283202", 42331001"
42331002", 42350701%
42433401, 42460501
42460502", 42465401"°
42501601", 42571401"
42677701°, 42718702%
42950101, 42950102
42950103, 43108801%
433070017, 43389001%
43922301°°, 439809-03 and
04°, 4416880177
44168802

43108801 "%,
44248501/44352201%

42331002"", 42540602"
42350701, 42747601

C42331001", 425406017

42501601, 42757601
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: -Table B (continued).

Current Must Additional

. _ Tolerances, Data Be

GLN: Data Requirements ppm |40 CFR] Submitied? References’
Rye | ' 0.1 ~ No.
Sorghum 0.1 No 427187027, 43506901"
Wheat o No 42460501, 42747701°

Forage. Fodder. and Straw of Cereal Grains Group '
Barley forage and straw ) 0.1 - No 42331001", 4254060 +°
Corn forage and fodder (field and. 0.1 No 42501601, 42757601%
pop) :
Oats forage and straw . 0.1 ' No
Rye forage and siraw _ 0.1 ' . No
Sorghum forage and fodder  _ 0.1 No 42718702", 43506901%
Wheat forage and straw : 0.1 No 42460501", 42747701%
Grasses 0.1 No 42950102", 43648102%

- Nongrass Animal Feeds Groyp _ o
Alfalfa -0l No 00150382, 42950101"

Miscellancous Commodities _
Aspirated grain fractions SR None "~ No 42460502", 42465401"

' o 42571401, 42950103"
Flax (seed and straw) ' 0.1 No 42283201', 42759601%
Peppermint 0.1 No 00118506, 43648101%
Spearmint : 0.1 No 00118506, 436481017
Coiton, Undelinted seed ‘ 1.5 ) No 426777017, 439809-01 and
02%, 441833017,
‘ 4445890 1%
860).1520: Processed Food/Feed _ ‘

Barley . None No 42331001", 424605024
Corn None No 42571401
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Table B (continued).

Current Must Additional
Tolerances, Data Be ,
GLN: Data Requirements ppm [40 CFR] Submitied? References'
Flaxseed None No 422832021°, 427596022
Mints (peppermint and spearmint) None - No 436481017
Oals None ~ "~ No
Rye ' None : No
Sorghum - None No 42465401
Wheat None No 42950103 "
Cotton gin by-products 7.0 No 426777027, 4389809-01
‘ _ and -02*, 44458901*
Cotton hutls 5.0 No 42677702* 4389809-01
' and -02*
860.1480: Meat, Milk, Poultry, and Eggs
Eggs ' 0.05 . No 43389001
Catue, goats, hogs, horses, and sheep _ No* . 433070017
Fat 1.0
Meat 0.5
MBYP 3.5
Poultry . No 43389001
Fat/meat : 0.05 :
MBYP 0.3
Milk ' - 0.1 No* 43307001%
860.1400: Water, Fish and Irrigated Crops N/A
860.1460: Food Handling Establishments N/A
860.1850: Confined Rotational Crops * None ’ No
860.1900: Field Rotational Crops None Yes®' 43279401%
1. Bolded references were cited in the Bromoxynil Phase 4 Review (L. Cheng, 1/30/91). Unbolded references were reviewed as noted.
2. Use directions tor corn and sorghum, should be amended such that all labels with corn and sorghum uses specify the same maximum single application
' rates and maximum seasonal use rates,
78
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Use directions for onions on the label of the 4 1b/gal EC (EPA Reg. No. 264-540) should be amended to include the following restriction, "preemergence
application is restricted to onions grown east of the Mississippi River on muck soils with >10% organic matter.” In addition, the prohibition against
postemergence aerial applications (o onions should be deleted from EPA Reg. No. 264-437, as this label already does not allow any type of aerial
application to onions. '

Use directions for Sudangrass on labels 204-437 and 264-331 specify a pre-grazing interval (PGl) of 30 days. The Agency does not currently allow

PGls for grasses grown only for forage; however, CBRS will allow the 30-day PGI to remain on registered labels, since bromoxynil is applied to
Sudangrass prior to the preboot stage, and the first cutting of forage would occur approximately 30 days later.

CBRS No. 10421, DP Barcode D18169A-1, C. Swarlé, 4/23/93,

PP#H3GA 197,‘CBTS No. 11636, DP Barcode 018'9368, G. Kramer, 9/20/93,7 and CBTS No. 12757, DP Barcode 12196421, G. Kramer, 3/25/94.
PP#3F4233, CBTS Nos. 13402 and 13404, DP Barcodes D200496 and D200471, G. Kramer, 4/19/94,

CBTS Nos. 13402 and 13404, DP Barcodes D200496 and D20047I, G. Kramer, 4/19/94.

CBRS No. 14097, DP Barcode D205873, C. Swartz, 6/7/95,

DP Barcode D196421, G. Kramer, 3/28/94.

PP Barcodes D200496 and D20047 E,.G. Kramer, .4/2'5/94.

The nature of the residue following dosing with the DBHA metabolite is not adequately understood, Poultry and ruminant metabolism studies for DBHA

are required. DP Barcode D224250, C..Swartz, 3/19/98.

CBRS No. 10091, DP Barcode D179470, S. Funk, 9/2/92.

The requirement for analysis of representative samples from the animal metabolism studies using the enforcement method remains outstanding.
However, since greater than 90% of the TRR was identified as bromoxynil and bromokynil octanoate, the requirement is waived.

CBRS No. 9855, DP Barcode D178167, S. Knizner, 10/15/92.

CBRS Nos. 9987 and 10003, DP Barcodes D179251 and 2179257, C. Swartz, 7/2 i/92. .
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20,

21,

22,

23,

25,

26.

27,

28.

29.

30.

3.

CBRS No. 10032, DP Barcode DI179571, S. Knizner, 10/15/92.

Multiresidue method testing data have been forwarded 1o the FDA (F. Griffith, 11/4/92),

CBRS No. 10633, DP Barcode _182873, C. Swartz, 10/27/92,

CBRS Nos. 10872, 11039, 10615; DP Barcodes D184641, D185636, D182875; S. Funk: 6/28/94.

\

CBRS No. 10748, DP. Barcode D183667, S. Knizner, 11/16/92.
CBRS No. | 1754, DP Barcode 190384, S. Knizner, 8/27/03.
CBRS No. 12701, DP BarcodeD195998, C. Swartz, 3/6/96.
CBRS Nos. 13215 and 1387?, DP Barcodes D199274 and D204403, S. Knizner, 7/14/94.
CBRS No. 14101, DP Barcode D205$51, C. Swartz, 9/11/95.

CBRS No. 14533, DP Barcode 208235, C. Swartz, 9/11/95.

Letter to FDA dated 4/1 1/96.

DP Barcode D227990, G. Kramer, 10/4/96.

DP Barcode D233875, G. Kramer, 3/25/97.

DP Barcode D232104, G. Kramer, 1/14/97,

Dp Barcodc\D'238372, W. Donovan, 11/20/97.

CBRS No. 11847, DP Barcode 191062, C. Swartz, 5/10/94.

CBRS No. 11900, DP Barcode D191340, C. Swartz, 10/18/94.

CBRS No. 14978, DP Barcode D210923, C. Swartz, 6/23/95.

80

- 0VS0L0Y ¥¥69¥2A 86¥290 0007L00 10ESE0 3lld - SMIIADY SDUIIDS LI SIS 19U SPI0IFY Q3H

16 Jo 9g abed



33.

34

35.

36,

37

38

39.

40,

41.

42

CBRS No. 15604, DP Barcode No. D215853, C. Swartz, 2/22/96.

CBRS No. 12154, DP Barcode Dl9]34l., C. Swartz, 9/13/93.

PP Barcode D189368, G. Kramer, 9/17/93.
DP Barcode D227990, G. Kramer, 10/4/96.
DP Barcode D232957, G. Kramer, 3/11/97.
DP Barcode D24365l, C. Swartz, 3!2)98.

DP Barcode D196421, G. Kramer, 3/28/94.

No additional data are required, provided livestock metabolism studies conducted with DBHA do not show significant transfer of DBHA residues to

livestock.

The registrant has agreed to conduct limited rotational crop field trials using the higher seasonal application rate for cotton. -

CBRS No. 13950, DP Barcode No. D204985, C. Swartz, 2/20/96.
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