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I. INTRODUCTION

' On Pebruary 28, 1979 the Administrator of the
Environmental Protection Agency (EPA) ordered the
emergency suspension of the use of two phenoxy herbicides,
2,4,5-trichlorophenoxyacetic acid (2,4,5-T) and 2-
(2,4,5-trichlorophenoxy) proplonic acid (silvex) on forests,
rights-of-way and pastures, and the home and garden,
aquatic ditch bank/weed control, and commercial/ornamental
turf uses of silvex (suspended uses). (44 FR 15897,
March 15, 1979)%/

The emergency suspension orders were based in part

on data and information developed for and through the

Agency's rebuttable presumption against registration

17/ Suspension hearings commenced on April 19, 1979,
but were discontinued on May 15, 1979 after all regis-
tzants withdrew from the hearings. The first pre-
hear {ing conterence for the related cancellation
proceedings was helC on June S5, 1979; the formal
evidentlary hearing will probably begin in the fall.



(RPAR) for pesticide products containing one of thesé
chemicals, 2,4,.5-T (43 FR 17116, April 21, 1978). Silvex
was ircluded in the suspension orders in part because
2,4,5-T and silvex both contain the contaminant 2,3,7,8-
tetrachlorodibenzo-p~-dioxin (TCDD), a highly toxic chemical,
have comparable uses and correspondingly comparable
exposure potential, and poae risk concerns which are
similar in many ways.

At the time the suspension orders were issued, silvex
was a candidate for a rebuttable presumption against
registration (RPAR), but an RPAR had not been issued.
However, the RPAR review of 2,4,5-T and the suspension
action prompted the'Agency to expedite its RPAR review of
the use of silvex on rangeland, rice, sugarcane, orchards
and non-crop azeaé/(non—suspended uses). As a result of
this exvedited review, the Agency has determined that the
non-suspended uses of silvex meet the risk criteria for
issuance of a rehuttable presumption against registration
based on the oncogenic and other chronic or delayed toxic
effects risk criteria for issuance of a rebuttable

presumption against registration. (40 CFR 162.11(a)(3)).

27 The non-crop uses of silvex include use on or

around non-crop sites, including fencerows, hedgerows,
fences (not otherwise included ir suspended uses, e¢.g,
tights of way, pesture); industrial sites or buildings
(not otherwise included in suspended uses, e.g., rights-
of-way, commercial/vrnamental turf): storage arers, waste
areas, vacant lots, parking areas.
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The Agency has also determined that the criteria for
‘rebuttirg the presumptions of risks do not appear to be

satisfied, and that the risks appear to be greater than
3/
the benefits’

Accordingly, the Agency is announcing its determi-
naticn to initiate proceedings to determine whether or
not to cancel or wodify the terms and conditions of
tegistzation of the non-suspended uses of silvex,
pursuant to FIFRA section 5(b)(2) of the Federal Insect-
icide, Pungicide, and Rodenticide Act, as amended, 7 C.S.C.
§§136 et. seq. (FIFRA). As explained in this

37 Ordinarily, the public phase of the RPAR review of

a chemical begins with issuance of a notice of rebut-
table presumption in which the Agency presents the cata
and other information which indicate that the chemical
meets or exceeds the risk criteria set out at 40 CFR
162.11(a)(3). The Agency invites registrants and othec
interested parties to comment on the data and information,
and to present information on the benefits of the chemical.
The rebutta’s to the presumption and the information on
benefits are reviewed and a Position Document 2/3
pregenting the Agency's review of data relating to risks
and benefits is issued to the public, and submitzed to

the U.S. Department of Agriculture and the Scientific
Advisory Panel for review (see section II of this Notice).

In the present case, the Agency has collapsed these
ftocodute: into a single action because the data and
nformation indicating that the non-suspended uses of
silvex appear to preasent unreasoaable risks to the
environment indicate that a decision on these chemicals
should be reached as expeditiously as possible. It is
in the public interest to consolidate decisionmaking on
all uses of 2,4,5-T and silvex in a single legal proceed-
ing. Moreover, since the action {s at this point
prel iminary and subject to revision after consideration of
the views and recummendations of the United States Department
of Agriculture, pesticide registrants, the Scilentific Advisory
Panel, and other interested parties, the pudblic teview and

comment function o he RPAR process is full fied h
PIOCCQUtcl outfines in this ngticn. ully satisfied by the
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notice, this action is a preliminary determination at
this point, pending external review through submission
to ard review by tne United States Department of
Agriculture and the Scientific Advisory Panel, puzsuant
to PIFRA sections 6(b) and 25(d). The action does not
become final until the Agency has reviewed the comments
of these reviewei.s and issued final notices based in
part on consideration of these comments.

In broad summary, the Agency has detercined *hat
the non-suspended uses of silvex meet or exceed the risk
criteria for issuance of an RPAR set out at 40 CPR 162,11
ka)(B), and that applicable data and infcrmation submitted
in response to TCDD issues in the 2,4,5-T RPAR do not
rebut the presumptions. Therefore, the risks to humans
of oncogenic, fetotoxic, and teratogenic effects are of
sufficient concern to require the Agency to consider
vhether offsetting economic, social or environmental
benefits exist.

The Agency has considered benefits information which
pesticide registrants, the U.S. Department of Agriculture,
and other interested parties have provided to the Agency,
and haes analyzad the economic benefits of the non-suspended
uses of silvex. The Agency has weighed risks and benefits
together in order to determine whether the risks of each
use are warranted by the benefits of the use.

-‘-



With respect to the non~suspended uses of silvex,
the Agency has determined: (1) that these uses appear
generally to cause unreasonable adverse effects on the
environment, (2) that there are uncertainties in the data
relating to the risks and benefits of these uses, (3) that
additional data on the risks and benefits of the non-
suspended uses of silvex will permit the Agency to
determine whether or not to cancel the registrations
for these uses, and (4) that such {nformation can best
be acquired through a oublic hearing pursuant to FIFRA
Section 6(b)(2).

The remainder of this Notice and the acrompanying
Position Document set forth in detail the Agency's
analysis of data and {nformation relating to the risks
and benefits of the non-suspended uses of silvex and
the Agency's reasons and factual bases for the regulatory
action it is initiating. The Notice is organized into
four sections. Section I is this introduction. Section
II sets forth a general discussion of the requlatory
framework within which this action is taken. Section III
sets forth the Agency's preliminary determinations
telating to the risks and benefits associated with
the non-suspendad uses of silvex and initieting the
tegulatory actions which flow from these determinations.
Section IV provides a brief discussion of the procedures
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which will be followed in implementing the regulatcry
actions which the Agency is iniftiating in this Notice.

I1I. Legal Backgroand

A. General
In order to obtain a registraticn for a

pesticide under FIFRA, a manufacturer must demonstrate that
the pesticide satisfies the statutory standard for ragistra-
tion. That standard requires (among other things) that the
pesticide perform its intended function without causing
"unreasonable adverse efferts on the environment® (FIFRA,
section 3(c)(5)). “Unre.sonable adverse effects on the
environment® is defined to mean "any unreasonable risk
to man or the envir.nment, taking into »ccount the
ecvnomic, suocial and environmental costs and tenefits of
the use of any pesticide® (FIPRA, section 2(bb)). iIn
effect, this standard requires a finding that the benefits
of each use orf the pesticide excee. the risks of use,
when the pesticide is used in accordance with the terms
and conditions of registration, or in accordance with
commonly recognized practice. The burden of proving
that a pesticide satisfies the registration standard
is on the pruponents of registration (e.g., registrants,
users), and continues as long as the registration remains
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in effect. Under section 6 of PIFRA, the Administrator
is required to cancel the registration of a pesticide or
modify the terms and conditions of registration whenever
he determines that the pesticide no longer satisfies the
statutory standard for reglstration.

B. The RPAR Process

The Agency created {he rebuttable presumption
against registration (RPAR) process to facilitate the
identitication of pesticide uses which may not satisfy
the statutory standard for registration and to provide
a public, informal procedure for the gathering and
evaluation of information about the rlsks and benefits
of these uses. The regulations governing the RPAR process
are set forth in the Agency's regulations at 40 CFR 162.11.
This section provides that a rebuttable presumption shall
arise if a pesticide meets or exceeds any of the risk
criteria set out in the regulations. The Agency generally
annvunces that an RPAR has arisen by publishing a notice
in the Federal Register. After an RPAR is issued, regis-
trants and other interested persons are invited to review
the data upon which the presumption is based and to submit
data and information to rebut the presumption. Respond-
ents may rebut the presumption of risk by showing that
the Agency's inltial determination of risk was in error,
or by showing “hat use of the pesticide i{s not 1ikely
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to resuit in any significent exposure to man or to
animals or plants of concern with regard to the adverse
effect in question. Purther, in addition to suomitting
evidence to rebut the risk presumption, respondents may
submit evidence as to whether the economic, social and
envircnmental benefits of the use of the pesticide subject
to the presumption outweigh the risks of use.

The regulations require the 23ency to conclude an
RPAR by issuing a Notice of Deternination in which the
Agency states and explains its position on the question
of whether the RPAR risk prcsumptions have been rebutted.
I1f the Agency determines that the presurntion is not
rebutted, it will then consider information relating to
the social, economic and environmental costs and benefits
which registcants and other interested persons submitted
to the Agency and other benefits information known to the
Agency. After weighing of the risks and the benefits
-0f a pesticide's use, the Agency may conclude the RPAR
process either by issuing a notice of intent to cancel or
deny registration(s), pursuant to FIFRA section 6(b)(1)
and 3(d)(1) or by issuing a notice of intent to hold a
hearing pursuant to section 6(b)(2) of FIFRA to determine
whether the registration(s) should be cancelled or appli-
cations for registration(s) denied.



C. Notices of Intent to €Cancel or to Hold
a Hearing

PIFRA provides two mechanisms for instituting

proceedings to cancel pesticides. The Administrator may
issue a notice of intent to cancel a pesticide and offer
registrants and other affected persons an opportunity to
request a hearing. (FIFRA, §6(b)(1l)'. Alternatively,
the Administrator may issue a notice of intent to hold a
hearing to dete:rmine whether or not the pesticide should
be cancelled. (FIFRA, §6(t)(2)).

The judgment of whether to issue a §6(b)(l) or a
§6(b) (2) notice is within the sole discretion of the
Administrator or his duly designated delegatee. If the
Administrator determines that the risks of a pesticide's
use appear to outweigh its benefits, he may issue a
notice of intent to cancel pursuant to FIFRA section
6(b)(1). If, however, the Administta;or's judgment
~concerning the risks and benefits of a pesticide's use is
only tentative, the Administrator may issue a notice
under section 6(b)(2) declaring his intention to hold a
hearina *to determine whether or not its registration
should be cancelled.”

D. External Review

FIFRA requires the Agency to submit notices
issued pursuant to section 6 to the Secretary of Agricul-
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appropriate steps are taken to make copies of
the Position Document available to registrants and other
interested persons at the time the decision documents are
transmitted for formal external review, through publi-
cation of a notice of availability in the Federal
Register, and by other means. Registrants and other
interested persons will be allowed the same period of
time to comment--30 days-—-that the statute provides for
receipt of comments from the Secretary of Agriculture
and the Scientific Advisory Pane!l,.

E. Pinal Notices

The determination to issue a FIFRA section 6
notice is a preliminary determination, pending external
review and Agency analysis of comments rec~ived. On the
basis of these comments, the Agency may withdraw the
notice, issue a final notice without modification, or
modify the notice, as appropriate. |

After complying with these external review require-
ments and. {f the notice is not withdrawn, accomplishing
any changes {n the contemplated action which are deemed
dppropriate as a result of any comments received, the
Agency implemer ‘s the desired regqulatory action by
sending and making public a notice of intent t» cancei
under FIFRA scction 6(b)(1l) or a notice of intent to
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ture with an analysis of the impact of the proposed
action on the agricultural economy (FEIFRA, Section 6(b}).
The Agency is required to submit these documents to the
Secretary of Agriculture at least 60 days .efore making
the notice effective by sending it to registrants or
making it public. 1If the Secretary of Agriculture
comments, in writing, within 30 days after receiving the
notice, the Agency is required to publish the comments
and th- Administrator's responses to them along with
publication of the notice. FIFRA also requires the
Administrator to suomit section 6 notices, at the same
time and under the same procedures as those described
above for review by the Secretary of Agriculture, to the
Scientific Advisory Panel for comment on the impact of the
proposed action on health and the environment. (FIFRA,
§2:(4)).

Although not required to do so under the statute,
"the Agency has destermined that it is consistent with the
general theme of tne RPAR process and the Agency's overall
policy of open decisionmaking to afford registrants and
other interested persons an opportunity to comment on the
bases for the proposed action duriny the time that the
proposed action is under review by the Secretary of Agri-
culture and the Scientific Advisory Panel. Accordingly,
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hold a hearaing under FIFRA section 6(b)(2). 1If related
hearings are in progress, the Agency may move to consoli-
date proposed FIFRA section 6(b) proceeldings with such
ongoing FIFRA proceedings. Hearings are governed by the
Agency's rules of practice for hearings under FIFRA section
6 (40 CFR 164). At the end of the hearing, the Adminis-
strator issues hls final decision regarding cancellation,
which may include an »>rder cancelling some or all uses.

I11. Determinations and Initiation of Regqulatory Action

The Agency has considered information on the risks
assoclated with the non-suspended uses of silvex,
including information submitted by registrants and other
interested persons in rebuttal of the 2,4,5-T RPAR. The
Agency has also considered information on the social,
economic, and environmental benefits of the non-suspended
uses of silvex, including information submitted by
the United States Department of Agriculture. The Agency's
asgsessment of the risks and benefits of the nca-suspended
.uses of silvex, and its conclusions and determinations as to
whether any use of silvex appears to cause unreasonable
adverse effects on the environment, are set forth in
detail in the Position Document accompanying this Notice.
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This Position Document is uesreby adopted by the Agency as
its statement of reasons for the determinations and actions
announced in this Notice. For the reasons summarized

below and developed in detail in the Position Doc =ent,

the principal determinations of the Agency with 1..pect

to silvex are as follows:

A. Determination on Risks

Data and information summarized in the Position
Document indicate that silvex and/or its TCDD contaminant
meet or exceed the oncogenic, and other chronic and
delayed toxic effects risk criteria at 40 CFR 162.11(a)(3),
and that the rangeland, rice, sugarcane, orchard and non-
nrop area uses of silvex pose risks of these adverse affects
to human populations. As the Position Ducument explains,
the Agency has determined that {nformation available to the
Agency (including information submitted to rebut these risk
criteria for the 2,4,5-T RPAR) {s insufficient to lay to
rest the Agency's concetrns that silvex.and/or TCDD pose risks
of fetotuxic and teratogenic effects in unborn chilc-en, and
that TCDD and silvex containing TCDD pose risks of cancer
among exposed populations. The Agency has determined that
the uses of silvex create opportunities for human exposure
to these chemicals and that such exposure appears generally
to cause adverse human effects. The Agency has therefore

-13-



concluded that the oncogenic, fetotoxic and teratogenic
risks associated with the non-suspended uses of silvex
are of sufficient magnitude to require the Aaency to
determine whether the non-suspended uses of silvex offer

gsocial, economic, or environmental benefits which offset

these risks.



B. Determination of Benelits

The uses of silvex which are subject to this notice
fall into five categories: range, rice, sugarcane, orchard
and non-crop areas. Por each Of these use categories an
estimate of the economic impact of cancellation of silvex

4/

was made.” These estimates are intended only as approxi-

S

mations based on available information.” The Agency's
analysis of this aveilable information leads to the
conclusion that the benefits of silvex for the five
categories of uses are approximately as set forth below.

1. Rangeland
a. Pest Infestation and Damage

Approximately 900 rmillion acres of rangeland exist

in the United States. Rangeland {s used as grazing land
6/
for livestock, principally cattle. A wide variety of

§/ It s assumed that 2,4,5-T also would be canceled
and unavailable as a substitute for silvex. 1In view of
the virtually identical toxicological chacacteristics of
the two compounds and the similarity of their benefits,
it is unlikely that only one of them would be canceled
for the uses for which they ace alternatives for each
other.

3/ Tae Agency is continuing to collect and review data
relating to the benefits of silvex for range, rice,
sugarcane, orchard, and non-crop areas.

¢/ °“Rangeland® is defined as land producing forage for
animal consumption, harvested by grazing, which is not
cuitivated, seeded, fertilized, irrigaeted or treated with
pesticides or other such similar practices on an annual
basis. Fencerows enclosing range areas are included as
pacrt of the range.
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herbaceous and woody plants infest rangeland and

compete with the desired forage species for nutrients,
water, space and light. The most serious problems occur
on rangeland in the southwestern U.S.

b. Use of Silvex and Alternatives

(1) Current Use of Silvex

Each year, approximately 150,000 acres of rangeland
in the United States are treated with silvex. Silvex is
used almost exclusively in the Southwest. The principal
pest species which silvex is applied to control are
var ious oak species.

(i1) Mon-Chemical Alternatives

Prior to the introduction and wide-scale use of
chemical herbicides, various hand and mechanical methods
vere the exclusive tools for range weed control. These
methods have not been entirely replaced by chemical
herbicides. However, while hand and mechanicul operations
can effectively control many of the pests in a reasonably
efficient manner, _hey do not substitute efficiently for
aerial chemical treatments when large tracts of infested
acreage are involved.

(114i) <Chemical Alternatives

Several registered chemical alternatives as well as
non-chemical contzols not analyzed here are effective



against one or more of the various range weeds controlled
by silvex. However, these chemicals are either not

- registered for aerial application or are not as c<ffective
as silvex for aerial application. 2,4-D and dicamba can
be applied aerially to rangeland, but they are relatively
ineffective as foliar sprays. The USDA Assessment Tean
concluded that there {s no effective alternative to silvex
for aerial control of oaks.

Since there are no effective alternatives to aerlally
applied silvex for oak control, the yield effects
tesulting from cancellation of silvex for range use could
be severe on acrecage currently treated with silvex.
Cancellation would leave users with no aerially applied
alternative control or. tnese acres. In zome areas, beef

yields could fall substantially.

¢. Economic lmpact of Cancellation of
Silvex for Eangeland

User impacts developed by the USDA Assessment Team

members are used in this analysis. These estimates were
based on available information (both empirical and
opinion) and form approximate measures of potential
impacts.

Current silvex use is limited primarily to control
"of various ocak species by aerial application of the
herbicide. 1If silvex is canceled for this use, most
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users probably will choose not to treat large areas
formerly treated with silvex because no comparably-
effective alternatives are available. These users will
save from $4.60 to $13.00 per acre in control costs.
These savings, however, will be offset by lower revenues
from reduced production. Those silvex users who need
only spot treatments on smaller tracts will be able to
obtain some degree of control with one or more of the
alternatives now available, since aerial application
would be unnecessary. The aggregate impact on users will
be small because few acres are treated with silvex now.

The economic impact of cancelling silvex for range
would be negligible at consumer and naticnal 'evels
because silvex is now used on so few acres of rangeland
(approximately 0.2% of U.S. rangeland).

2. Rice

a. Pest Infestation and Damage

Weeds reduce the yield and quality of rice in the
U.S. on approximate.y 2.5 million acres. Herbiciders are
used on about 988 of commercial U.S. rice acreage. Plelds
are frequently treated more than once per year. Most
treatments are made by custom aerial applicators. 1t

has been estimated that the total cost of weed control

-18-



and direct 1 ises from weeds is several hundred million
dollars per year.

Conditions favor -~le for growing rice also favor the
growth and reproduction of many terrestrial, aquatic, and
semi-aquatic weeds. Rice weeds reduce yields by direct
competition and reduce quality through contamination of
the hacrvested grain with weed seeds. Weeds in rice
produce an abundance of seed. Once these infest the land,
they are difficult to remove and may remain viable in the
soil for many years.

Silvex {s used annually on only 2000 rice-growing
acres in the United States. The principal weed pests
for which silvex is used include hemp sesbania, northern
jointvetch, morningglory, ducksalad and redstem. With-
out weed control, significant yield and quality reductiors
on rice in the silvex use area could occur.

b. Use of-Silvex and Alternatives

(1) Corrent Use of Silvex
and’ ernatives

Silvex use on rice is confined to the lower
Mississippli Valley region (Arkansas, Northern Louisiana,
Mississippl and Missouri). Silvex (s used annually on
2,000 acres out of approximately 2.5 million rice-growing
acres in the U.S. that receive some herbicide treatment.



Var ious herbicides and cultural practices are
commonly employed to control rice weeds. Current practices
generally combine chemical and cultural controls. There
is no information which suggests that cultural controls
would provide adegquate control of rice weeds in the
absence of any chemical controls. Thus, it is likely
that chemical alternatives to silvex would be used in
conjunction with cultural controls if silvex were canceled
for use on rice.

Berbicides most frequently used on rice include
propanil and molinate, wnich together account for 738 of all
herbicide acre-applications to rice. These two herbicides
are used principally to control grass weeds; however,
propanil rontrols certain broadleaf and aquatic weeds
that are controlled by silvex. 2,4-D is the only other
herbicide used in apnreciable quantities in the four-
state silvex use area. Other hetbici&es. MCPA, tifencx,
bentazon and oxadiazon may also be used in place of silvex.
They are currently used in other states.

c. Comparative EBfficacy and Cost of Silvex
and Alternatives of Use on Rice

Silvex controls most broadleaf, agquatic and sedge

weeds. Silvex, however, injures soybeans, a crop commonly
grown in rotation with rice. Silvex also damages cotton,
a crop commonly grown in areas adjacent to rice-growaung



acreage. These phytotoxic properties of silvex explain
wvhy silvex in used on few acres; rice growvers preler to
use 2,4,5-T, which is less phytotoxic.

Propanil is currently applied to about 95 percent
of the southern rice-producing area for early secson
control of grasses. Propanil selectively kills barnyard
grass and many other grasses, aquatic, broadleaf and sedge
veeds. Propanil controls hemp sesbania as effectively as
silvex; however, propanil is less effective than silvex
for controlling northern jointvetch, ducksalad, and
redstem. If propanil were substituted on acres treated
with silvex, yield and quality losses could occur.

2,4-D is applied for control of many broadleaf,
aquatic, and sedge weeds. Its use, however, is
curtailed in the lower Mississippl Valley because it is
highly injurious to cotton. Most rice~growing states
tegulate the aerial application of 2,4-D to reduce
damage from spray drift to nearby cotton fields. There-
fore, 2,4-D may not be a viable altecrnative on all of
the acreage now treated with silvex. 2,4-D is applied
appl ied at midseason and apparently provides control of
many broadleaf weeds as effectively as silvex. 2,4-D
does not control northern jointvetch as effectively as
silvex and is ineffective on grass weeds.
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Several other herbicides used for control of rice
weeds include mrlinate, MCPA, bifenox, bentazon and
‘oxadiazon. Molinate may not effectively control hemp
sesbania, northern jointvetch, ducksalad, morningglorv or
redstem. MCPA is not used in the silvex use area since
it {s thought to be relatively ineffectives on hemp
sesbania, northern jointvetch and Indian jointvetch.
Bifenox, bentazon and oxadlazon are three new herbicides
which are currently used to a limited extent; they do not
appear to be as effective as silvex on most broadleaf and
aquatic weeds.

Effective weed control systems in rice combine
preventive, cultural, mechanical and biological methods
with chemical control methods. Cultural/mechanical weed
control practices include planting weed-free seed, summer
fallowing, crop iotation, land leveling, seedbed
preparation, special seeding methods, proper management
of water, cultivation and hand weeding (in sparse weed
infestations or in small areas). Although some of these
methods are effective alone on some rice weeds, they are
usually combined with chemical herbicide treatmentc.

4. Economic-Impact of-Cancellation
of Silvex Use on Rice

If Silvex is cancelled for use on rice, cucrent
silvex users probably would use alternative chemical
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controls. 2,4-D and propanil would be the most 1likely
alternatives. Use of these alternatives would cost
$7.40 per acre-treatment (for 2,4-D) or $12.90 per acre-
treatment (for propanil), comp~rel with $9.50 per acre-
treatment for silvex. Use of pronanil may necessitate

a secnnd treatment, bringing the annual cost of control
with this herbicide to $21.80 per acre. Other possible
alternatives are somewhat more expensive than silvex or
these alternatives.

The economic impact of cancelling silvex for control
of rice weeds would be negligible at consumer, user and
national levels. This is due to the very limited use of
silvex (less than 0.1% of all treated acres) and the
availability of effactive alternatives.

3. Suagarcane

a. Pest Infestation and Damage; Use and
Efficacy of Silvex and Alternatives
for -8Sagarcane Use

Si{lvex is used in Louisiana and Florida on sugarcane
to control a variety of weeds that are resistant to 2,4-D.
If uncontrolled, pest weeds would compete with sugarcane
for nutrients, water, space and sunlight and would reduce
crop yield.

Silvex is used on about 15% of all sugarcane
hartvested acres. Use of silvex has decreased i{n rec2at
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years; in 1976, approximately 33% or acres used for growing
sugarcane were treated with silvex. The primary alter-
natives to silvex are a combination of dicamba apd :,4-D
and 2,4-D alone.

Neither the combination of dicamba and 2,4-D nor
2,4-D alone is as effective as silvex. Therefore, some
production losses, in some instances significant, may be
experted from replacement of silvex by either of these
alternatives.

b. Economic-Imvact of Cancellation
of Silvex for Sungarcane Use

User level production value losses, in a worst-case
situation, could amount tc $4.0 million in Florida and
$§6.3 million in Louisiana {f silvex were canceled and the
combination of dicamba and 2,4-D or 2,4-D alone substituted
for it. The maximum estimated yield losses would amount
to unly about 2% of total U.S. sugarcane production.
Total U.S. sugarcane production accounts for only 18% of
ﬁne U.S. sugar supply. Therefore, the cancellation of
silvex would not result in measurable sugar price changes
at the market or consumer level,

4. Orchard

a, Use of Silvex and Alternatives
on Orchards

Silvex is registered for use in precventing a.ples
and prunes from dropvwing f..m trees prioc to harvest and
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for increasing fruit set on pears. Premature drops cause
~ a complete economic loss of prune crops and a substantial
loss in apple crops. Apples that have dropped prematurely
may be sold for low-return uses such as cider. Prunes
that have dropped early cannot be put to any commercial
use.

In addition to minimizing preharvest apple drop and
thus increasing aggregate production, silvex also acts
to increase the quality of treated fruit by enhancing
the coloring of red varieties. Use of silvex adds two to
three weeks to apple trees' retention of fruit for on-tree
tipening. The extra one to two weeks of on-tree ripening
of fruit improves the color, sugar content and flavor of
the sprayed fruit. These factors are particularly
important for fresh-market growers who strive to maximize
the percentage of their crops which gr de out in the
fresh-quality categories. The grade impacts of silvex
are important to ucers in all areas, including the
southernmost apple states (Georgla, North Carolina, South
Carolina, Virginia), where growers attempt to produce
high-color fresih quality apples for the highly-profitable
early-season market.

Little quantitative data are available indicating
the specific location or extent of silvex use on apples,
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prunes, or pears. A proprietary pesticide usage survey
indicates that silvex use on apples in 1976 was limited
to a few thousand acres as was silvex use on prunes.

This survey data contrasts with information provided by
horticultural perscnnel, who believed that use was sub-
stantially higher than that indicated by the survey data.
Apparently, little silvex is applied to pears.

Curzently, two alternatives to silvex are available
for use on apples to control preharvest drop. NAA
(1-Napthaleneacetic acld) is registered for apples bo*h
as an early season thinning agent and as a late season
drop control agent. Alar (succinic acid 2,2-dimethyl
hydrazide) is registerecd for premature apple drop control
as ‘vell as for other growth regulating functions.

Neither NAA nor Alar is considered to be as effective
as silvex for premature drop ccntrol. NAA is less
effective than silvex in the southern apple stetes and is
best suited for varieties other than Red Delicious, the
apple cultivar nn which silvex is principally used. Use
of NAA also may reguire a second annual application in
gsome cases, whereas silvex is applied only once a year.

Alar {s a major alternative to silvex on apples
since it is suitable for use on 'ed Delicious. Alar seems
to be less effective tunan silvex for preharvest drop
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control and also may reduce fruit size. Alar will also
adversely affect fruit shape the foilowing year if applied
within 60 days of harvest.

There are currently no registered alternatives to
silvex for premature drop control on prunes. However,
2,4-DP, which is currently registered for some non~crop
applications, has reportedly provided good prune drop
control in iield tests, and may be registered for this
use in the future. There are no registered alternatives
for silvax use on pears.

(b) EBconomic Impact-of-Cancellation-of Silvex
for Orchard Use

Substitution of Alar and NAA for silvex could increase
apple production costs by as much as $1 million per year.
2rune growers could incur revenue reductions of approxi-
mately $1.8 million per year {f silvex were cancelled,
assuming no suitable alternative becomes available.

If the increased apple productiun costs are absorbed
by the qrowers, no impact will be felt by consumers.

Even {f the costs are passed on to the consumer, tle
retail price effect on apples would be negligible.
Although some adverse impact on consumer prices would
occur as a result of a cancellation of silvex for use on
prunes, it is not possible to assess the magnitude of
such an increase. Cancellation of silvex use on pears
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is unlikely to have any effect on consumer supply or the
quality or price of pears because little silvex s
applied for this use.

R4
5. Non=crop Areas

a. Use-of Silvex-and Alternatives
on Non=-crop Areas

Silvex is registered for control of many broadleaved
and herbaceous weedsgin a variety of ucban and rural non-
crop areas. Silvex is used because of its relatively low
cost, the broad spectrum of weceds it controls and its
selectivity for control of undesirable plant species.
Generally, the weed control achieved on these sites does
not ccnfer significant economic benefits.

Recent data on the usage of silvex for non-crop
areas is not available. However, a 1974 publication
reported that 60,000 1bs. a.e., of silvex were used for
general maintenance on 30,000 acres of grounds at
industrial, commercial and institutional sites. This

..................

77 " "Non-crop areas” include: fencerows, hedgerows, fences
(not otherwise included in suspended uses, e.g., rights-
of-way, pasture); industrial sites or buildings (not
otherwise included in suspended uses, e.g., rights-of-way,
commercial/ornamental turf); storage areas, waste areas,
vacant lots, parking areas.

8/ The weeds are numerous; they include the following
broadleaved plants--pigweed, ragweed, lambsquarters,
horsenettle, cocklebur, morningglory--and woody plants=-
poplar, cottonwood, wild cherry, maple, blackberry,
honeysuckle, poison ivy, and wild grape.



area is a small proportion (1.7%) of the 1.8 million acres
treated with herbicides for grounds maintenance.

Numerous chemical and non-chemical controls are
available as alternatives “o silvex. Chemical alter-
natives include herbicides, such as 2,4-D, picloranm,
dicamba, A4S, or amit 0l>. The most comparable alter-
natives are combination products, such as 2,4-D and
picloram or 2,4-D and dicamba. Soil sterilants, such as
sodium borate or sodium chlorate, coutrol weeds that
silvex controls but are effective primarily as preventive
controls. Subsequent infestationz sometimes may require
follow-up treatments with conventional herbicides.

Mechanical methods of control, such as mowing or
shearing, or manual methods could also serves asgs alterz-
natives to silvex.

The efficacy of the alternatives compared with that
of silvex is not known. The spectrum bt weeds controlled
will differ from that of silvex for the individual active
ingredients. However, silvex's weed spectrum may be
approximately fairly closely by using a combination
product or by using multiple applications of dlffecrent
"herbicides. It can be assumed that products listing
weed species controlled by silvex on their labels are
as effective as silvex at controlling those weeds.



Generally, no more than one treatment with silvex
is needed annually to achieve control of the problem
weeds. In some circumstances, one treatment will give
comparable length of control of silvex, but other
herbicides, such as 2,4-D alone or amitrole, may require
more than one treatment annually. The length of control
with mechanical or manual means is unknown.

b. Economic-lmpact-of Cancellation
of Silvex for Non-crop Uses

In general, effective alternatives to silvex exist

for non-crop sites. Effective alternative combination
products which provide equally long-term control at a
comparable price are registered and avajilable. Impacts
on users of silvex will be felt in the form of increased
control costs for the combination alternatives.

Little if any impact is expected at market and
consumer levels because effective alternatives are
available and because the economic value of weed control

on non-crop sites is very small.



C. Determinations-on-Apparent-Unreasonable
Adverse Effects

for the reasons set forth in detail in the
Position Document, the Agency has made the following
determinations relating to the apparent unreasonable
adverse effects on the non-suspended uses of silvex:

1. Determinations -on Rangeland Use

The Agency has determined that the use of silvex on
rangeland appears to pose risks which are greater than
the social, economic, and ernvironmental benefits of the
use. The Agency has further cdetermined thatc the available
data on the exposure potential and benefits of use on
rangeland are to some extent uncertain and/or incomplete,
and that the necessary i{nformation may be developed
through a public hearing for the review of these questions.
Accordingly, the Agency has determined that Lhe use of
silvex on rangeland appears generally to cause unreasonable
adverse effects on the environment when used in accordance
with widespread commonly recognized practice.

2. Determinations-on-'Rice Uie

The Agency has determined that the use of silvex on
tice appears to pose risks which are greater than
the social, economic and environmental benefits of the
use. The Agancy has further determined that the available
data on the exposure potential and benefits of the rice use
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are to some extent uncertain and/or incomplete, and
that the necessary information may be developed through
a public hearing for the review of these questions.
Accordingly, the Agency has determined that the use of
silvex on rice appears generally to cause unreason-
able adverse effects on the environment when used in
accordance with widespread and commonly recognized
practice.

3. Determinations on-Sugarcane Use

The Agency has determined that the use of silvex on
sugarcane appvars to pose risks which are greater than
the social, economic, and environmental benefits of the
use. The Agency'hal further determined that the available
data on the exposure potential and benefits of use on
sugarcane are to sowe extent uncertain and/or incomplete,
and that the necessary information may be developed
thrcugh a public hearing for the rcvicw‘ot these questions.
Accordingly, the Agency has determined that the use of
silvex on sugarcane appears generally to cause unrea-
sonable adverse effects on the environment when used in
accordance with widespread and commonly recognized
practice.

4. Determinations on Orchard Use

The Agency has determined that the use of silvex on
orchards appears to puse risks which are greater than
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the social, economic and environmental benefits of the
use. The Agency has further determined that the avail-
'ablc data on the exposure potential and benefits of the
orchard use are to some extent uncertain and/or
incomplete, and that the necessary information may beg
developed through a public hearing for the review of
these questions. Accordingly, the Agency has determined
that the use of silvex on orchards appears generally to
cause unreasonable adverse effects on the environment
wvhen used in accordance with widespread and commonly
recognized practice.

S. Determinations on Mon+Crop Uses

The Agency has determined that the use of silvex on
fences, lumber yards, refineries, non-food crop areas,
storage areas, wvastelands, vacant lots, tank farms, i{ndustriai
sites and other non-crop areas, not subject to the emergency
suspension orders (l.e., the suspension‘ozde:s applied to
torests, rights-of-vay, pastures, home and garden, aquatic weed
control/ditch bank and commercial/ornamental turf) appears
to pose risks which are greater then the social, economic
and environmental benefits of che use. The Agency has
further determined that the avallable data on the exposure
potential and benefits of the non-crop uses are to some
extent uncertain and/or incomplete, and that the necessary
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information may be developed through a public hearing
for the review of these questions. Accordingly, the
Ayency has determined that the non-crop uses of silvex
appear generally to cause unreasonable adverse effects
on the environment when used in accordance with
widespread ind commonly recognized practice.

D. Initiation of Regulatory Actions

Based on the determinations summarized above
and developed in detail in the Position Document, the
Agency is initiating the following regulatory actions
and this document shall constitute its notice of intent
to initiate these actions:

(1) 1issuance of a notice of intent to hold a
hear ing pursuant to FIFRA §6(b)(2) to
deterniine whether or not to cancel the
use of silvex on rangeland;

(2) issuance of a notice of inteﬁt to hold a
hearing pursuant to FIFRA §6(b)(2) to
determine whether or not tov cancel the
use on rice;

(3) 1issuance of a notice of intent to hold a
hearing pursuant to FIFRA §6(b)(2) to
determine whether or not to cancel the

use of silvex on sugarcane;
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(4) 1issuance of a notice of intent to hold a
hear ing pursuant to PIFRA §6(b)(2) to
determine whether or not to cancel the
orchard uses of silvex;

(S) issuance of a notice of intent to hold a
hearing pursuant to FIFRA §6(Db)(2) to
determine whether or not to cancel the
non-crop use of silvex.

E. Statement of Issues

In accordance with §164.23 of the Agency's
Rules of Practice (40 CFR 164), this part of the
notice states the questions on which evidence relative
to the non-suspended uses of silvex shall be taken at
the §6(b)(2) hearing.
With respect to the use of silvex on rice, range-

land, sugarcane, orchards, and non-crop areas, evidence
3/
will be taken as to the following questions®

(1) Whether the use of silvex on rangeland

generally causes uncreasonab. - adverse
§/ Because the Agency plans to propose that this FIFRA
§(b)(2) hearing on the non-suspended uses of silvex be
consol idated with a proposed FIFRA 6(b)(2) hearing on
the non-suspended uses 2,4,5-T and the FIFRA 6(b)(1)
hearing, already in progress, for the suspended uses cf
2,4,5-T and silvex, the consol idated hearing would review
uses 0f both silvex and 2,4,5-T. The statement of issues
tefers only to those issues which are specific to the non-
suspended uses of silvex. It {s important to emphasize that
this Notice is specific to the non-suspendcd uses, and th ¢t
other issues would be addressed in the he:cing as a whole.
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effects on the environment when used in
accordance with’ widespread and
commonly recognized practice;

(2) Whether the use of silvex on rice
generally causes unreasonable adverse
effects on the environment when used in
accordance with widespread and commonly
recognized practice;

(3) Whether the use of silvex on sugarcane
generally causes unreasonable adverse
effects on the env..onment when used in
accordance with widespread and commonly
recognized practice;

(4) Whether the use of silvex on orchards
generally causes unreasonable adverse
effects on the environment when used in
accordance with widespread and commonly
recognizeu practice; and

(5) Whether the use of silvex on non-crop areas
generally causes unredasonable adverse
effects on the environment when used in
accordance with widespread and commonly
recognized practice.

(6) Whether the use of silvex on rangeland,
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r{ce, sugarcane, orchards, and non-crop
areas will generally cause unreasonable
adverse effects on the environment when
used in accordance with widespread and
commonly recognized practice unless
modifications more restrictive than those
currently employed are accomplished; and
(7) wWhether, if modifications to the terms and
conditions of registration are accomplished,
the labeling of silvex products for these
uses will comply with the provisions of FIFRA.
In considering these issues and whether or not to
pa-‘ticipate in a hearing on these issues, it should be
clearly understood that these and other uses of silvex
may be cancelled as a result of evidence presented and
actions taken in the Section 6(b)(2) hearing.

IV. Procedural Matters

This Notice of Determination notifies the United
States Department of Agricultuce, the Sclentitic Advisory
Panel, pesticide registrants and users, and other
intercsted parties of the Agency's preliminacy determi-
nations relating tc the risks and benefits of the
non-suspended uses of silvex, aad provides these entities
and individuals with opportunity to comment on these

determinations.
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As dliscussed in section II of this notice, the
Agency's decision to initiate the regulatory actions
described in section III nust be referred for review by
the Secretary of Agriculture and the Scient.fic Advisory
Panel. 1I. accordance with FIFRA, the EPA position
documant setting ,[forth in detail the reasons &nd factual
bases for the regulatory actions which the Agency proposes
and this notice of determination are being transmitted
{immediately to the Secretary of Agriculture and to the
Scientific Advisory Panel for comment.lg/

The Agency also is transmitting copies of these
documents to rilvex registrants, and is offering
registrants and other interested parties an oppor-
tunity to comment on the bases for the Aqency's antion
by making copies of the Position Document available
upon reques*t., Interested persons may rece copies of

10/ FIFRA Section o(b) also provides that upon a finding
'By the Administrator that suspension of a pesticice
registration is necessary under §6(c) of FIFRA to prevent
an imminent hazard to human health, he may waive these
external review regquirements. In his Emergency Suspension
Orders Regarding Registrations of Pesticide Products
Containing Silvex, the Administrator made such findings
(44 FR 15901, March 15, 1979). Accordingly, in the
Notices of Intent to Cancel the Registrations or Change
the Classifications of Pesticide Products Containing
Silvex and the Statement of Reasons (44 FR 15919,

March 15, 1979), the Administrator specifically invoked
that cuthority and wai’ed the external review require-
ments for the actions .nitiated by the Suspension Orders.

-38-



the documents by communicating their requests to

Michael Dellarcec, Project Manager, Special Pesticide
Review Divisigp (TS-791), EPA, Room 447, 401 M St. S.W.,
Washington, D.C. 20460. Registrants and other interested
persons will be given the same period of time to submit
comments --30 days--that FIFRA provides for comments
from the Secretary of Agriculture and the Scientific
Advisory Panel.

After completion of these review procedures, the
Agency will consider the comments received and publish
an analysis of them, together with any changes in the
requlatory actions announced in this notice which it
determines are appropriate.

The Agency's analysis of the comments received during
the external review period may lead to withdrawal or
modification of the section 6(b)(2) notice of intent to
hold a hearing. Alternatively, if the Notice is not
withdrawn, the Agency intends to petition the Adminis-
trative Law Judge to consolidate the FIFRA section
6(b)(2) hearing on the suspended uses of gsilvex with
the FIFRA section 6(b)(i) hearing on the suspended uses
of silvex.

Until this external review phase is concluded and
the Agency {ssues final notices, it is urnecessary for
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registrants or other interested persons to request
a hearing to contest any regulatory actions i1esulting
from issuance of this notice.

All comments on the proposed actions should be sent
to the Federal Register Section, Proaram Support Division
(TS-791), Office of Pesticide Programg, EPA, Room 447,
East Tower, 401 M Street, S.W., Washington, D.C. 20460.
In order to facilitate the work of the Agency and of
others interested in inspecting the comments, registrants
and other interested persons should submit three copies
of their comments. The comments should bear the

identifying notation OFP/30000/ -, and should be submitted
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Silvex : Position Document

1. INTRODUCTION

During the past two years, the Enviroonmental Protection
Agency (EPA) has been gathering information about the closely
related phenoxy herbicides, 2-(2,4,5-crichlorophenoxy)
propionic acid (silvex) and 2,4,5-trichlorophenoxy acetic
acid (2,46,5-T), as part of its Rebucttable Presumption
Against Registration (RPAR) nrocess ian order to determiae
vhether the regirtrations of these pesticides should be
continued., This reviev vas prompted in part by studies
showiag that silvex, 2,4,5-T, and/or TCDD (2,3,7,8-tetrachlor~-
dibeanco-p=-dioxian), the dioxia coutaminaenct of both 2,4,5-T
and silvex csused reproductive and oncogenic effects in

test animals.

Oun April 11, 1978, the Agency issued a notice of redutt~
able presumption against all registrations of the herbicide
2,4,5-trichlorophenoxyscetic acid (2,4,5-T) (43 PR 17116,

21 April 1978). Subsequently, on Fedbruary 28, 1979, responding
in part to informacion developed through the 2,4,5-T

RPAR, the Administrator ordered the emergency ocuspeasion of
silvex for forestry, vights-of-vay, pasture, aquatic veed
control/dicchbaaks, home and garden, and comsercisl/ornasental
turf uses ("suspended usesn”") (44 PR 15897, 15 March 1979).

At the same time, the Adminietrator also iseued notices of



intent to cancel these uses. These actions initiated public
hearings on issues releting to the risks and benefits of these

R */
silvex uses.—

Because the data revieved asnd analyze. for the
suspension action indicated that the suspended uases of
silvex created an imminent hazard for human bhealth, the
Agency accelerated its reviev of the use of silvex on
rangeland, rTice, sugarcane, orcharde sad aon-croy::/ areas
(non-suspended uses). These uses vers assessed in terms
of the RPAR risk criteria (40 CPR 162.11(a)), using data
presented in the Emergency Decision and Order suspending
certain uses of silvex (44 FR 15897, 1S March 1979), dats
sad information on TCDD submitted in rebuttal to the 2,4,5-T
RPAR, and other relevant information. TFrom this revievw, the
Agency has concluded cthat vhen used in accordance wvith
videspread and comsmonly recognised practice, the non~suspeaded
uses of silvex appesr to cause unreasonadble adverse effects
on the environment. As a result, the Agency is issuing a
sotice of ictent to hold a hearing to determine whether the

non~suspended uses of silvex should be cancelled.

=/ Suspension proceedings commenced on April 19, 1979,
but were discoatinued om May 13, 1979 after all registrants
vithdrev fros the hearings. The first pre~heasring
conference for the canrellation proceedings wvase held on
June 3, 1979; the formal hearing vill probabdbly bdegia in

ee s Che fall.

—-"The noa~-crop uses of silvex include use on fencerows,
hedgerovs, fences (not othervise included in suspended
uses, e.g., rights-of-vay, pasture); industrial sites or
dbuildings (not othervise included inm suspended uses,
e.g., rights-of-vay, commercial/ornameatsl]l turf);
setorage areas, vaste areas, vacant lots, parking areas,
and the other sites for which silvex use is registered.
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This Position Document revievs the Agency's assessmeant
of the risks aand benefits of the noun~suspended uses of
silvex, particularly use ou rice, rangeland, sugarcane, aand
orchards, aand explains the bases for the Agency's decision
to coavene & hearing to detersine vhether to cancel these

This Position Document contains four parts. Part I,
this introduction, summarizes the legal provisions relating
to the registration and cancellatioa of pasticides, and
backgrouad information on the chemistry and uses of silvex,
Part I!I is an evaluation of the data and information relating
to the risks associated vith the non-suspeanded uses of
silvex. This part iancludes the Agency's analysis of laboratory
data on silvex sad TCDD, inforaation oan TCDD developed
through the 2,4,5<-T RPAR reviev, information on exposura
poteatial of the uses of silvex, and other risk cocsiderations.
Part III reviews the benefits associated with the son-suspended
uses of silvex oa & use~dy-use bassis. Part IV discussees and
explains the bases for the determination to hold a hearing
oa the risks and benefits of the orchard, sugarcane, rice,

rangeland and the noncrop area uses of silvex.

A. Legal Authority

(1) Scatutory Provisions

The Federal lansecticide, Fungicide, and Rodenticide
Act, as amended ("FIFRA™) (7 U.S.C. 136 et seq.] requires
the Cavironomental Protection Ageancy (EPA) to regulate

sll pesticide products through reviev of the risks and
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benafits of the uses of these chemicals. A key provisiou is
Section 12(a)(1)(A) of FIFRA vhich speci’ies that all
pesticide products must be registered by the Administrator
before they may be sold or diltribnzod. Before a pesticide
may be registered, hovever, the Administrator must determine
that its use will not result in "unreasonable asdverse
effects on the enviroament,”" defined in Section 2(db) of
FIFRA as "any unreasonable risk to man or the saviroament,
taking into account the economic, social, and environmental
costs and benefits of the use of any pesticide."” 1In other
wvords, any decision on pesticide registration must take iato

account both risks and benefits from the pesticide's use.

Under Section 6(b) of FIFRA the Administrator may
cancel the registration of a pesticide or change its
terms and conditions of registration if it appears that the
pesticide "when used in accordence with wvidespread and
commonly recognized practice, generally causes uareasonable
adverse effects on the environoment." For example, the
Aduinistrator may cancel the raegistration of a pesticide, or
change its terms and conditions of regiscration, if its
" labeling does not comply with the misbranding provisions of
FIFRA vhich require the labeling to contain the language "sdequate
to protect health and the environment"” [FIFRA 2(q)]. The
Aduministrator may also change the classification of any use
of a pesticide if he determines that such a change "is
necessary to prevent unreasonable adverse effects on the

eanviroamant®” [FIFRA 3(d)(2)]).



Tvo types of proceedings are avsilable under section
6(b) of FPIFRA to cancel a pesticide registratioa, or modify
the terms and coaditions of a pesticide registration:
FIFRA Section 6(b)(l) proceedings and FIFRA Section 6(b)(2)
proceedings. In general, FIFRA section 6(b)(1l) proceedings
begin with s notice specifyiang the regulatory action which
the Adminiscrator is proposing. This action takas
effect automatically, without hearings, at the expiratioan of
a notice period prescribed by stastute, unless the registranc
or a person adversely affected by the notice requests a
hearing vichin that period. If a hearing is requested, rthe
regulatory action proposed by the Administrator does not
take effect; however, at the coaclusion of the hearing, the
Admiaistrator may implemeant the proposed iction, if he
determines that it is appropriate to do so basad on the

record developed in the hearing.

Section 6(d)(2) proceedings, on the other hand,
begin with & general notice specifying the issues which
the Admiaoistrator desires to bave explored at a hearing.
Ualike section 6(d)(l) proceedings, Section 6(d)(2)
proceedings do not include an ianitlai proposed regulatory
solutioa which would take effect sutomatically if a hearing
is got requested. Interested percoans way participate
in the hearing; at the conclusion of the hearing, the
Adaministrator may take vhatever action he deems appropriate,
based upon the record developed in the hearing, including
caacellation of & pesticide registration or modification of

the termws and coanditions of registratioan.
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(2) The RPAR Process

The Rebuttable Presumption Against Registration
(RPAR) process provides a mechanism through which the
Agency gathers risk and benefit inforwation about pesticides
vhich appear to pose risks of adverse effects to human
health or the environment wvhich may be unreasonable.
Through this process, the Agency invites pesticide registrants,
environmentalists, snd other interested persons to participate
in the Agency's reviav of suspect pesticides and in reaching
an open and baslanced decision on the continued use of the

pesticides.

The RPAR regulations at 40 CFR 162.11 (a)($)
prescribe regulatory criteria for the Agency's prclininafy
assessment of a pesticide's health snd environmental effects
and provide that an RPAR shall aurisw: if the Agency determines
that any of the risk criteria have baen met. The Agency,
generally announces that sa RPAR has arisen by publishing a
Notice in the Federal Register. Once a rebuttable presumption
has arisen, registrants, applicants, and interested persons
may submit evidence in rebuttal or in support of the presumption.
Information na the economic, social, and enviroanmental

bensfite of any use of the pesticide may -lso be submitcted.

1f the presumptions of risk are not rebutted,
the benefits evidence submitted ani that gathered ™y the
Agency must be evaluated and considered in light o) the

risk information. If the Agency determines that the riske



appear to outweigh tha benefits, the Agency cam initiazte

actiovn under FIFRA section 6(b)(l) co cancei the registration
for a use or to modify the terms and conditions of registration
for the use. FIPRA Sectioa 6(b)(2) proceedings are sppropriate
(among other situations) whare a pesticide use appears to

pose unressonable adverse eifects, and additional information
on risks or benefits woulu assist the Agency ia making a

decision on the ultimate fats of the pesticide use.

B. Background Information Relatin to Silvex

(1) Chemical/Physical Characteristics

The herbicide ccamonly known as silvex, 2-(2,4,5-
Trichlorophenoxy) Propionic Acid:/. has aa empirical
formula of C°87CL30J and & molecular weighe of
269.33, vith & melting point of 181.6°C. ac 25°c,
it is essentially insoludble in wvaterv (0.0142) but is relatively
soluble in organic solvents such as acetons k15.22), mezhanol
(10.5%), ether (7.132), and “enzene (0.16%) (Raw, 1970).
the esters of silvex are formulatead to be emulsifiadble in
vater and soluble in most o' ls, vwhile its smine salts are
soluble in weter but insoluble in petroleum oils (Packer,

1975). A water soludble silt with triethanolamine, called

silveramine, is also produced.

*/ Also called 2-(2,4,5-trichlorophenoxy) propanocic acid,
sylvex, 2,4,5~-TP or fenoprop.



(2) Manufecturing Process and Contsminants

Silvex is produced commercially by hydrolysis of
1,2,46,5~tetrachlorobenzens using methanol and sodium hydroxide
to yield the sodium salt of 2,4,5-trichlorophenol (2,6,5-?6?).1/
This product is veacted vith 2-chloroproponic acid in hot
aqueous sodium hydroxide to form the sodium salt of silvex,
vhich is converted to silvex bv the addition of acid. The acid
form of silvex can be reacted readily with & variety of

alcohols to produce a large selection of esters, and with

amines to produce amine salts (Packer, 1975).

During the first step in the manufacturing process
of silvex, if temperature and pressure sre not carefully
coantrolled, coandensation reactions can occur to produce
large vuantities of highly toxic polychlorinated dibenzo-~p-
dioxin contaminants. The term dioxin does not apply to any
one compound but to a group of related substances, vhich are
distinguished by the number and orientation of chlorine atoms
they coatain. The particular dioxin formed is dependent oun
the chlorophenols present (Poland and Kende, 1976). Dioxin
toxicity varies with the position and numbers of chlorines

attached to the phenol rings.

*/ 2,4,5-TCP is the subject of a separate Redbuttable
Presumption Against Registration (RPAR) Position Document.
1t is discussed in this document because both it and its
contasinant 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) may
be present in some commercial silvex and in eilvex samples
used in snimal experiuents.



In the silvex manufacturing process an especially
toxic dioxin, 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), is
formed vhen the reaction temperature is excessive (Fike and
Seaton, 1962), most commonly at temperatures above 160°¢c.
Halognns at the 2, 3, and 7 positiocas are known to produce
the most toxic dioxins (Burger, 1973). In the case of TCDD,
the chlorine atoms are attached at the 2, 3, 7, aand 8
positions which are considered the most toxic positioans
possible (Schwetz et al., 1973). The dioxin contaminsnt
in silvex is of particular concern because of its extremely
high toxicity, and because of the appareat inadbility of
manufacturers to produce silveux without the coataminaat,

tcopn.2/

TCDD occurs as & whita crystalline solid. It is
99.52 decomposed at 800°C. TCDD has the following solubilicy

in various solveats at 25°C (Barvey, 1973):

Solvent Solubility (we. per cent)

Acetone 0.011
Benszene 0.0857
Dimethylsulfoxide <0.01
Methanol 0.001
Water 0.00000002 (0.2 ppd)

</ Current methods for manufacturing silvex produce
TCDD as & bdy=-product of the manufacturing process.
Although silvex manufacturers atteapt to remove
this contaminant, TCDD cannot be cowmpletely reamoved.
Aa EPA coatract laboratory has measured the TCDD coa-
cent in 8 receatly produced commercial sasmples of techaical
grade silvex from two different manufacturers. The cootrac~
tor reported that the TCDD content in these ssmples ranged
from 0,012 to 0.024 ppm (limit of detection 0.0! ppm)
Therefore, because TCDD is present as a&a lov-level contaminant
ia commercial samples of silvex, references in this document

to "silvex" or the "pesticide product” mean silvex that is
coantaminated with TCDD.




c.uce 1950, most of the chemical iandustry has known
that large quantities of TCDD may be formed as & byproduct
of the 2,4,5-TCP manufacturing process if the procedures ares
oot carefully controlled. After concern arose in 1969 about
the extreumely toxic effects of TCDD, manufacturing methods
vere changed and carefully controlled by manufacturers. By
1971 indust:y had reduced TCDD content in commercial phenoxy
herbicides to leeos than | ppm (Milnes, 1971; Crieg et al.,1973;
Russain et al., 1972)., Current U.S. manufacturing specifications
require silvex presently being srld to contain lese than 0.1

ppm TCDD.~/ (Dow Chemical Co., FIFRA Docket No. 295).

(3) Registered Uses and Production

Silvex is a selective herdicide for control of
woody plants, broadlieaf herbaceous weeds, and aquatic wveseds.
Registered uses include selective veed coatrol in rice,
sugarcane, pastures, rangeland, rights-of-wvay, forest site
preparation, conifer release, industrial areas, fence
rove, highwavs, commercial turf, home lavne, uncultivated
agricultural land, waste land, aquatic sitee (still water,
lakes, and poands) and ditch danks. At sub-herbicidal concen-
trations, silvex is used as a plant regulator to retard

preharvest fruit drop on plume (prunes), pears, and apples.

Silvex is effective againet a nuaber uvf veed species
resistent to 2,4-dichlorophenoxy acetic acid (2,4-D) and

2,4,5-T. Among the silvex target species are vwild lettuce,

* / See footnote, page 5.
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chicory, nightshade tievine, alligatorveed, post oak,
blackjack oak, sand shinnery oak, yucca, salt cedar, chickveeds,

spurges, black medic, and poisono ivy.

Silvex is commonly applied postemergenca in water,
oil, oil-water, and granular carriers using coanveatioaal
serial and grouand equipment. The most commonly used
formulations are the low volatile esters for brush, rice ,
sugurcane and mixtures with 2,4-D, or 3,6-dichloro=-o-
enisic acid (dicamda), for lawvan and zurf wveed control
(Thompson, 1975). Silvex also occurs io foraulations mixed
vith triechanolamine (silveramine) or 2,4,5-T. Application
rates vary from 0.75 to & pounds acid equivalent (a.e.)/acrs,
6 to 16 pounds a.e¢./AHG aud 6 to 8 pounds as.e./acre fct.

depending upon target species and use site.

Silvex has been produced as & registered pesticide in
the United Staces since 1933. According to EPA records,
approximately 100 companies hold Federal rogiacrntiono sad
formulate 247 rvegistered products; 14 companies have former

state regiostrations and formulate 235 products (Memo, 1779a).

(4) Raviroumenctal Pate

(a) Degredation

There is lictle data evailsble regarding
the persistence of eilvex; however, several studies of the
degredation of phenylalkanoic scide, a group that iacludes
silvex, indicate that certain of these chemicals can bde

degraded phocochemically or diologically (Crosby and Tutass,



1965) have found degradation is limited vhen a halogen atoe
occurs at the mets position of an alkylated asromatic ring
compound, or vhen the aromatic ring is linked to the alkyl
ether gside chain at the alpha position, independent of the
halogen orientation, Both of these conditions exist in the
silvex molecule. A likely degredstion product of silvex
would be 2,4 ,5-trichlorophenol. However, efforts to produce
2,4,5-trichlorophenol by treating saturated solutions of
silvex with different concentrations of hydrochloric acid or
sodium hydroxide at room temperature have not been successful
(Bailey, et.al., 1970). Also, silvex was stable to irradi-
ation in the dry state, and could be photolysed to 2,4,5-TCP
only vhen irradiated as th? socium salt in vater (Crosbdy,
1969).

Fig. 1. Silvex molecule illustrating the alpha carbon

satom on the alkyl chain and the meta position of the

chlorine atom at position S of the aromatic ring:

Cl3

ilCOOB

cl

c1

(d) Persistence: Soils

Silvex has & relatively short half-life and appears to
have an affinity for soll parcticles. VWiese and Davis (1964)

eotimated silvex movement through soil to range from ) to 6
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iaches, using Pulluan silty clay loam. Altom (1973) deter-
mined that the half-life of silvex ia graselsnd soil waes l4é
days. Similar results wvere reported by Leag after application

of silvex to grasses.

Whaen counsidering the persiscence of silvex, the persis-
tence of its coataminant, TICDD, must alsc be conaidered.
Helling ec al. (1973) found cpa: TCDD was not photodecomposed oa
soil. TCDD was found to de immobile in Norfolk and Lakelaad
sandy loams, Hagerstovn silty clay loam, Barnes clay loams, auad
Celeryville muck, and vas not leached further into soil by
raliafall or irrigatiocas. The {aveetigators observed that TCDD's
persistence was predictadble since it is insoludle in water.
Duriag surface erosion of soil, however, lateral trsasport of
TCDD could occur., The persistence of TCDD in Lakeland loaay
sand and Nagersctova silty clay loam was aslso studied by Kearney
et al. (1972). After one yeasr these researchers recovered 356 and
632 of cthe originally applied TCDD ian Ragerstova asnd Lakeland

soils, respectively.

(¢) QPersiscence:. Water

Phesoxy chemica.s eantering water may be lost Dby
volacilisacion, degreadation, adeorption on sedisenc, adeorp-
tion by bdiota, end dilutiocn as additionsl etream vacer .
pasess through the site. Almoet al! aucthorities agree that
chere is adsorption om dottom vediment (Bailey ez al.,1970;

Preak and Comes, 1967).



lIa Jdctober 1965, the U.S. Geological Survey initiated
a limited program of pesticide monitoriag of 1l watervays
in the wvestern United States (Browan asad Nishioka, 1967)
vhere the probability of observing pesticide residues would
be greastest. Pesticides chosen for amalysis iancluded the
insecticides aldrin, DDD, DDE, DDT, dieldrin, endrina,
heptachlor, heptachlor epixide, and lindane, and the
herbicides 2,4-D, 2,4,5-T, and silvex. The authors reported
that no herbicide was found at any time at any station
during the first year of the sampling program (limit of
detection: Sppt). Manigold and Schulsze (1969), reporting on
the results for October 1966 to September 1968, obzerved
that bdeginnming in August 1967, 2,4~D, silvex, and 2,4,5-7
had been detected freaquently. Silvex wase found in 10 of che
233 samples at concentrations ranging from 0.0l cto 0.21

The National Interium Primary Driaking Wacter Regulations
(EPA, 1977) allow up to 10 ppb of silvex £n'dr£nh£n.
vater. HNowvever, these regulations ars meant to apply in the
event silvez is found in water. Deliderate addition of
silvex to drinking water sources is not sanctioned by

these standards.

Kearney ot al. (1972) concluded tnat contaminmation
of underground vater supplies with TCDD seemed very ualikely,
since vertical movement of TCDD did esot occur ia a wide
range of soil types. The fact that no leaching occurred,
hovever, would pot preclude runoff contamination when soil

erosion is significant (Hellingy et al., 1973).



(d) ZIrasnaport

There are fev published studies tagarding the
translocation of silvex snd ice TCDD zo0acaminant ia plants.
Isensee aad Joaes (197]1) measured uptake of TCDD from soil
by tvo crop tpecies. Oats (Avena sativa) and soybeasns
(Glycine max) vere growa ii Lakeland sasndy loam soil treated
wich 0.06 ppm TCDD. <The tops of these plants vers harvested
st intervals to maturity. Mature oats and soybean tops
contained less than 1 part per billioa (ppdb) TCDD. TCDD wvas
deteccted (datscZion limic: 1 ppd) in mature ocat graia, while
80 TCDD was found in the beun of soybeans. The authors
concluded that soil uptake of TCDD by plants wvae highly
ualikely, since lictle or no TCDD was taken up by oacs or

soybeans uader the coanditions of this experimenc.
(e) Fish and Wildlife

Cenerally, silvex esters are coasidered to be
aove toxic to fish and aquatic {(avertebrates than the
silvex salts. The comcentratioa of s.ivex that kills 50% of
the oumber of fish exposed (LCSO) fa 48 hoar or 96 hour
laboratory studies rangee from 0.14 to 70 ppm for silvex
esters in coatrast to 14 to 340 ppm for silvex salte
(Swadey and Schenele, 1963; Rilcidran, 1967; Buctler, 1969%).
Purthermore, the dats indicate that the butoxyethanol estaer
(BEE) is che most toxic silvex formulstion to fish (Reinert,
1975). Similarly, 48-hour and 96-hour LC

$0 estimates for

aquatic iavertedrates range from 0.2 to greater than (00 ppm
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depending on the silvex formulation used and the specises
tested (Burtler, 1965; Crosby and Tucker,1966; Sanders,
1970).

In contrast, benthic faunas wvere cbsarved to increase
in direct proportion to the amount of silvex aspplied to a
Missouri pond (Barp and Campbell, 1964). 7The pond that wvas
partitioned and treated with 0, 2.8, and 4.6 ppm of silvex
potassium sait. The most abundant invertebrates sampled
throughout the course of the i3-month study were oligochaete
vorms, odonates, leeches aund snails. Only the Chrysops

(grove flies) populations wvere reduced by the silvex treatment.

Comparative data regarding the toxic effects of
silvex formulations in vild mammals or avians is limited
To date, there have not been any field studies conducted on
the toxic effectes of silvex on wildlife; p “lished reporca
have been limted to studies of laboratory and domestic
sanimals. Available evidence from avian lcuéioo isdicace
that silvex esters are more toxic to young birds than silvex
acid (Scickel, 1964; Tucker and Crabtree, 1970 and Heath at

al., 1972).

Sctudies by Moffett and co~vorkers suggest that
silvexz is relatively anoan-toxic to honey bees. 12 separate
experimencs, silvex propylene glycol buty! echer ester
(PGBEE) was tested for its effect om brood production, and
moctality {n both nev born worker bees and adult bees. The

sauthors coancluded that silvex is not toxic to bees and that
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adverse effects Co hives could be actributed to the use of
silvex with diesel o0il as the carrier(Moffect et al., 1972;

Morton snd Moffect, 1972; and Mortoan et al., 1972).

(f) Bioaccumulation

Suggestive evidence exists which indicates that
silvex residues may persist in wildlife. 1In & study of
vater fowl collected vhere silvex had been applied at 20 lbs
ai/scre seaven sonths earlier, 362 (5 of 14) of bdirde sampled
contsined esilvex residues rangiag from 0.06 to 0.20 ppm.
Similarly, ia field trials of silvex e&s aa aquatic herbicide
by the U.8. Arwy Ragineers, silvex residues of 0.05) ppm
vere found ia fish 33 dsys after silvex treatment at 8§ lbs.

ai./acr .

Woolson et al. (1973) coanducted a study to detarmine
if TCOD residues could be detectad ia tissue extracts of the
bald eagle (Balisectas leucocephalus) as a representative of
the top of a food chain. Niceteen bdald eagle carcasses from
gifteen states vere exsmined Ddetveen 1966 and 1971. No
dionin residues vere detected at 4 level of 0.03 ppms TCDD,
the Qover limit of detection. The authors staced that the
soa-detection of diozxin residues could imply that there wvas
80 diozia duild-up {n cthe f00d chain; that the duild-up wvas
lerss than the deatectabdles level of their snalytical equipment;
that the eagles ezamined vere not contaminated alchough
othsr samples might de; or that other species :could feed on

s differeat food chaia to accumulate dioxias.
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Isensee and Jones (1975) exposed several organisms in
s model aquatic ecosystem to l‘c-labcled TCDD for up to 31
days to determine the distribution and biosccumulation
potential io an aquatic envirouoment. Soil with 0.0001 te
7.45 ppm adsorbed lbc-TCDD vas placed in aquaria contaiaing
snails (Physa sp.), a fev strands of algae (Qedogonium
cardiacus), and old aquarium vater conctainiang various
distoms, protoszoa, and rotifers. Duckveed (Lemnas minor)
plants were also added to one squarium. Samples of daphuids
vere taken for analysis at 30 days, and mosquito fish
(Cambusia affinis) vere added to each teak. Three days
later all of the organisms vere removed for analysis, and
tvo fingerling channel catfish (Ictalurus punctatus) wvere

added to each tank and exposed for six days.

The authors stated that all organi-as in doth treat-
ment and coantrol tanks prospered duriang this exposurae
period, indicating that TCDD was not toxic at che conceatra-
tioas used. TCDD accumulated in all organia.ms. AC the
highest TCDD comcentration (7.45 ppm) algae accumulated
6,690 + 960 ppd TCDD; enmails, 1,820 ¢ 170 ppb; daphnids,
10,400 ¢ 480 ppd; and Gambusia, 1,380 =+ 220 ppb., Cacfist
were not analysed for TCDD residues. At the second highest
TCDOD concentratios (3.17 ppm), bowever, catfish accumulated
720 ¢ 130 ppdb TCDD. The authors stated that accumulation in
all of the test organisms from soil coatainoing 0.1 ppd TCDD
is important since this coancentration approaches the concen-

tration vhich would occur undar normal field us. of 2,4,5-7.
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certain circumstasnces (e.g., discharge of storm runoff froam
receantly treated rangeland into a small pond), vater-eroded
surface soil or debris may contain enough TCDD for measurable
residues to accumulate in fish or other aquatic orgaanisams.
Hovever, the authors upeculared that TCDD, orginating from
2,4,5-T applications, discharged iato large lakes, streams,
or estuaries would probably become sufficiently diluted so

that no measurable accumulaticn would occur.

In contrast to the results reported by Isensee and
Jones, Norris and Miller (1974) reported that adverse
effects vere irreversible in guppies exposed to 0.1, 1.0, or
10,0 ppd of TCDD for 120 hours. All of the fish died by the

J7th day after the exposure period.

(5) Residues in Man and Animalys

Sauerhoff et al. (1976) studied the fate of silvex
folloving oral admiaistratioa to man., Volunteers ingeosted a
single 1.0 mg/kg dose of analytical grade silvex wvith a
purity greater than 992 and less than the detectable lavel
(0.0l ppm) of TCDD. Blood, urine, sand feces were collected
at intervals for up to 186 hours after ingestion. Approximacely
63X of rthe silvex ingested by cthese sudbjects vas excreted in
the urine wvichin 24 hours. The plasma silvex concentration
incressed rapidly followviang ingestion and after 2 to 4 hours
reached a pesk of approximately 6.0 ug/g plasma. The

plasma clearance vas found to be biphasic with a half-life


https://p�cular.ed

of 4.0+1.9 hr in the first phase and 16.5+7.3 hr in the
second phase. Total recovery of silvex and its conjugates
in urine and feces ranged from 66.621 to 95.12 of the admin~
istered dose vitb a mesn value of 80.3X. No trichlciophenol
conjugates were found in the urine. Only small asmounts of
silvex and silvex conjugates wers found in feces. The
authors concluded that this may represent unalsorbed
compound excreted in bile and eliminated from the body in

feces.

The National Human Monitoring Program for Pesticides,
through its cooperative arrangement with the Health and
Nutritional Examination Survey II (Hanes II project). is
currently analyzing human urine samples for silvex., 2,4.,5-T,
and 2,4 .5-TCP (Mem0.1977). The survey is scheduled for completion
in 1¥79; hovevar, preliminary results on 864 samples show
measursble smounts of silvex in 3 samples., at levels as

high as 33 ppm. and trace amounts in 10 samples.

Phenoxy acetic acids are relatively strong acids,

and animals rvrapidly excrete thea unchanged in their urise

In their etudy of the fate of atrazine, kuron. silvex. and
2,6,5-T in the dairy cow, St., John et al. (1976) found that
dairy cows given 2,.4,5-T and silvex in their feed at 5 ppm
for four days. completely e¢.iminated both 2,4,5-T7 and silvex
as soluble salts in the urine two days after dosing stopped.
Sauerhoff et al. (1976) fed rate a single oral dose of 5

14

ng/kg C silvex and recovered 77.54+5.035% of the radio-

activity in urine and 16.5+7.74Y of the radiocactivity in
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material vas silvex or silvex metabolite(s) was not conducted

ian the study.

Experimental results suggest that liver and kid;ey
are the main sites for silvex cleareance activity., Ssuerhoft
et al. (1977) treated rats with & single intravenous ianjection
of S mg/kg or 50 mg/kg of silvex in an aqueous solution.
They sacrificed rhe snimals at 8 hours and 216 hours after
injection aud analyzed several tissues for esilvex. The

highest 14

C levels vere recorded in the liver and the
kidaney at both doses. These findings wvere confirmed by
separate experiments measuring the half-life of silvex
clearance from plasma and bdile which iucdizs.ed that silvex
is rapidly removed from the circulato:y system t. the liver
and then rapidly excreted from the body in urine. Similar
results were obtained in a prelirinary report froa a
tvo-year chronic toxicity feedirg etudy wich TCDD by uow
Chemical USA (1977) (reported). Female ra-s ingesting 220 ppt
TCDOD/day or 2,200 ppt TCDD/day were noted to‘!ave high TCDD
residues in liver and in fat at both treatmeat levela. The
preliminary report gives no residue data for trested males,

or for controls of eithe: sex.

2icko (1972) a. 'ayed chlorinated dibenzodioxin residues
in esquatic animals, dut vas unadle to detect these compounds
(detection limit: 0.04 ppm for TCDD) in any of several
saquatic aanimals from Canadian locations. The author had

selected species from high trophic levels of the aquatic
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food web to measure cumulative pesti~ide contamination.

More recently. using improved analytical methods for detection
of di-xin at ppt levels, Baughman and Meselson (1973) found
mean TCDD levels ranging from 18 ppt to 810 ppt in fish and
crustaceans taken from Vietnamese rivers in August and
September, 1970, TCDD levels tended to be higher in fish

from interior rivers than ino those from seacoast locatioans.

In comparison, Baughman and Meselson (1973) found less than

J ppt TCDD in fish obtained in & market io Cape Cod. Massachusetts.
In ancther study. Matsumura and Benezet (1973) placed TCDD-
coated sand directly in aen aquarium containing brine shrimp.
mosquito larvae, and fish (silverside). TCDD pickup was low
in fish (2 ppd) and brione shrimp (157 ppd) under the cxpor;-
mental conditions. But mosquito larvae, wvhich are bottowm
feeders. showed a surprisingly high rate of sccumulation
(4.150 ppb). The suthors concluded that TCDD was not likely
to accusulate in as many biological systems as DDT because

of TCDD's low solubility i1n wvater and lipids., as wvell as its

low partition coefficient in lipids.

(6) Residues in Food Products

Available data indicaste that silvex residues may occur
in foods. When sprayed on oranges, a silvex ester vas
hydrolyzed to the free acid. conjugated in the peel and
pe-sisted for several months (Hendricksoo. 1969)., Leidy
et al. (197%5) did not detect silvex in harvested apples

29 to 9. days after the application of silvex to the ground



cover under apple trees. Howvever, Cochrane et al. (1976)
reported that direct application of a 20 ppm solution of
silvex to apple trees (to prevent fruit drop) resulted in
residues in unwashed fruit of 0.097 ppm initially. 0.046 ppm
at hatvest (day 10) and 0.036 ppm after & moaths in storage.
Also sfter storsge, vashed fruit contsained 0.015 ppm; washed

snd waxed fruit contained 0.014 ppm.

Studies where cattle and sheep vere fed rations
containing silvex for several weeks and then immediately
slaughtered, indicate that silvex residues ranging from 0.6
to 18.0 ppm can be found in muscle, flt: liver, and kidney.
Hovever, when animals vere allowed to withdraw from the
treated feed, residue levels decreased markedly, often below
0.05ppm cthe limit of detection in these studies (Lang, 1972;
Clark, 19793), Although Duggan et al. (1967) reported that
silvax residues of 0.018 and €.9729 ppa were found in two
composite ssmples of dairy product i1a 1965-1966, silvex
tesidues have oot been detected in total diat scudies
since that time (Martin aond Duggan, 1968; Corneliussen.

1970, 1972; Manslee and Corneliussen, 1974).
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(1) Tolerances

A tolerance of 0.05 ppa has been established for
silvex in or on pears (the ravw agricultural commodity.
resulting from post harvest application of the triecthsnolamine
salt of silvex to pear trees. (40 CFR, 180.340). There are
also interim tolerances of 0.1 ppm for silvex on sugarcane
and pre-harvest application to apples and plums for prunes
(40 CFR 180.319). No tolerances have been set specifically
for TCDD in or on food crops. However, 40 CFR 180.302
establishes a tolerance of 0.05 ppm for hexachlorophene on
cotton seed, with a stated limitation that the technical
grade fungicide shall not contain more than 0.1 ppm TCDD.

The limitation does not constitute a tolerance.
(2) Other

Regulatory Action

Silvex vas developed and registered as a
herbicide on brush shortly after World War 1I1.
Since then, it, along vith 2,4,5-T, has been the subdbject of

several Federal regulatory actiouns.,

Initially, silvex was classified as a non residue,
gsero tolerance chemical. However, on April 13, 1966, the
United States Department of Agriculture (USDA) and the Food
and Drug Administration (PFDA) published an announcement ia
the Federal Register abolishing the "No Residue and 2ero

“olerance" concepts., Future registratione would be granted



on the basis of either "Negligible Residue" or "Permissible
Residue.” 1Industry was given until December 31, 1967, to

comply by obtaining tolerances for residues of silvex in all
treated food, feed products, and byproducts. In addition oooe of

the old registrations would be continued beyond December 31, 1970,

Following this action, a series of Pesticide
Registration (PR) Motices were issued over several years,
extending certain "no residue” and "zero tolerance"
tregistrations beyond the December 31, 1967, desdline for
obtaining residue tolerances. Among uses of silvex extended
beond the deadline vere uses on pasture grasses and rangeland;
on apples, pears. plums, rice, and sugarcane; and in lakes

and poads.

PR Notice 70-22, published by the USDA on September
28, 1970, addressed the presence of chlorodioxin ccrataminants
‘- en~=—ar‘- ' poisons. This notice stated thact the USDA had
determined that certeia toxic chlorodioxins (such as TCDD)
may be present as contaminants in the bdasic materials used
ia formulatiag 2.4,5-T and silvex. The notice also stated
that the presence of such chlorodioxins constituted a
possible hazard to man eince they had bdeen found to be
extremely toxic to laboratory animals, and that appropriate
regulatory action wvould be taken under provisioans of FIFRA

since products coataining chlorodioxins are considersd to bde

in violation of FIFRA.
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On July 20, 1973, a notice of intent to hold public
hearings on all uses of 2.4 ,5-T vas filed with the EPA
Hearing Clerk under Sectionm 6(b)(2) of FIFRA. as amended
1972, All federally approved uses of 2,4.5-T ware to be
explored in a public hearing scheduled for April 1974,
folloving completion of an inteansive monitoring program for
detecting dioxin in the ppt range (38 FR 19869, July 29,
1973). On May 10. 1974, the FIFRA Section 6(b)(2) hearing
vas expanded to include all insecticides and herbicides
having 2.4 .5-TCP in their manufacturing process. These
included silvex, erbon, and ronnel, as well as 2,4,5-T and

2,4,5-TCP., all of which may coatain TCDD.

On June 24, 1974, EPA halted the FIFRA Section
6(b)(1) and 6(b)(2) proceedings initiated against 2,4,5-T
and velated compounds because of its inadbility to monitor
food for TCDD residues with the necessary analytical precision.
Although the hearing was terminated, the Agemcy
stated that it "will continue its TCDD residue monitoring
program and will take such further action as it deems
appropriate once the results of the monitoring project are

available"” (39 FR 240850 June 28, 1974).

Ia 1976, 2.4,5-T, sailvex and related chcnicalo:/

vere placed oo the original list of chemicals scheduled for

&/ The related chesicals vere ronnel, ardon,
and 2,4 ,.5-trichlorophenol.
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pre=RPAR revievw, becsuse ¢of adverse effects that vers
observed in tesc saimals exposed to 2,4,5-T. Much of the
coacern centered arouand TCDD, the extremely toxic coataminant

fouad ia these chemicals.

On April 11, 1978, EPA issued an RPAR wvith respect to
pesticide products coatainiag 2,4,5-T. The RPAR review
for some uses of 2,4,5~-T vas terminated on February 28,
1979, when the Adminiscrator suspended the use of 2,4,5-T on
forests, rights~of-vay, anl pastures because he found that

these uses presented an immineant hasard to humaa health.

At the same time, the Admoistrator also suspeanded the
forestry, righte~of-vay, pasture, aquitic veed control/
dicch baak, home and garden, and commercial/ornamental tur?
uses of silvex because he found that these uses presented an
imminent ha.ard to humsa health. The Administracor's
action regarding esilvex wvas based oa dats and informascion
about TCDD presented in the 2,4,5-T RPAR Position Document
l, sewv information developed through the RPAR process, aand
studies reporting adverse effects {ao test snimals exposed to
silvex. Aa expedited hearing oao the suspension orders
vas coavened oa April 19, 1979; oa May LS, 1979, the hearing

was discoactinuaed.
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In addicion, shortly after the suspension orders were
issusd, Dow and other affected parties filed suit om March
6, 1979 in the United States District Courw, Eastern District
of Michigan, Northern Division for judicial reviev of this
decision requesting an immediate stay of the emergency
suspension orders. The court denied plaintiffs' requesr for
an immediate stay of the suspension order, and s hearing
for & preliminary injunction was held on April S5, 6. 7. and
9, 1979. On April 12, 1979, the Cour: dsnied plaintiffs
request for an injunction agaianst the Agency's suspen-

sion orders.

II. RISK ANALYSIS

There are tvo key components to the asssesssent of
any chemical-related risk: (1) assesement of the toxicolo-
gical properties of the chemical, and 2) assessment of
exposure to the chemical. The risk assessment itself is a
suemation of the conclusions in each of these areas. For
example, & highly toxic chemical may pose lov risks if
exposure is low; coanversely a comprund of lov to moderate
toxicity may pose high risks if exposure is high. 1la the
present instance, TCDD, is an extremely toxic chemical,
vhereas silvex is significantly less toxic to tast
animals. Hovever, because commercial samples of silvex
cootain TCDD, pesticide products coantaining silvex may have

adverse e¢ffects on human health.
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visk potential of & pesticide in terms of the risk criteria
set out at 40 CFR 162.11(a). Specifically. 40 CFR 162.11(Ca)
(3)(ii)(A) provides that a rebuttable presuaption shall
arise "if a pesticide's ingredienc(s)...(i)nduces oncogenic
effects in experimentsl mammalian species or in man as a
result of oral, inhalation or dermal exposure..." Sectioa
162.3(bd) defines the term oncogenic as '"the property

of a substance or a mixture of substances to produce or

induce benign or malignaant tumor formation ia liviag snimals."”

40 CFR 162.11(a)(3)(ii)(B) provides
that "a rebuttable presumption shall arise if a pesticide's
ingredient(s)...(p)roduces any other chroaic or delayed
toxic effect in tast animals at any dosage up to & lsvel,
as determined by the Administrator, which is substsentiaslly
higher than that to wvhich humans can ressounasbly be anticipate’
to be exposed, taking into account smple margins of safecy."”
This section reflacts concern that chrounic exposure to
chemicals may result,among cther thiags, in injury to the
reproductive system and/or the fetus and provides that a
rebuttadle presumption shall arise if chronic chemical

exposure in test animals produces such reeults.

The folloviag dats and ioformation oa toxic effects
sad exposure {ndicate that silvex snd/or TCDD exceed the
oncogenic effacts and other chroanic or delayed toxic effects
triek criteria for iseuance of & redbuttadle presuamption
against registration. This data aleso indicatas that these

chemicales may pose risks of adverse effects on human health.
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A. Toxicity in Test Animals
Studies have demonstrated that TCDD and/or silvex
contaminated wvith TCDD can produce fetotoxic, teratogenic,
snd carcinogenic effects in experimental saoimals which
have been exposed to these chtliclll.:/ The occurrence of
these effects in test snimals indicetes that bumans who are
exposed to TCDD and/or silvex may experience comparsble

effects. The Agency has extracted key data from the aumerous

studies for presentation {n this document.

(1) Adverse Reproductive Effacts

TCDD and silvex with TCDD produce fetotoxic aend
teratogenic effacts such as death and =+duced fecal size;
skeletal deformities such as cleft palate; injury to internsl
organs such as iantestinal bleeding, intsetinal lesioans,
and abnormal kidneys; and post-parzum effects such as
reduced survival. These effects appear in several different
samsmalian straines and species, occur in all of the litters
in some dose groups, and occur in rats at doses as lov as
0.00! ug/kg of TCDD and 50 mg/kg of silvex.

b
="0Octher stuldies have attriduted additional adverse effeccs

to silvex snd/or TCDD exposure. The Agency is currently
snalysiog these studies to assess the serious implications
suggested by their results.



(a) Exposure of Test Animals to TCDD :/

(i) Petotoxic and Embryolethal Effects

Fetotoxic and embryolethal effects have been reported
for at least three drfferent mouse strains, tvo different
rat strains, and one strain of subhusan primates exposed to
daily dosages of TCDD during the period of major organogenesis
in gestation. PFor example, in studies using generally
lov-dose regiuwens of TCDD, Neubert and Dillmana (1972)
reported that resorption sites (resorbed or dead embryos)
occurred ia 54% (7/13) of the litters at 0.3 ug/kg and in
1002 (3/3) of cthe litters at 9.0 ug/kg for NMRI uice,
compared to 24-322 (23/9%5 and 21/63) of litters exhibiting
resorptions in control animals vhich had not been exposed to
TCDD (Table 1). Sparschu et al. (1971) reported resorption
of 1002 (110/110) of the fetuses in Sprague-Davley rats
:xposed to 8 ug/kg of TCDD, compared tc 20X resorption
(63/309) of the fetuses from the control animals. Khera and
Ruddick (1973) reported 100X (77/77) resorption of fetuses
at & ug/kg and 362 (56/153) at exposures of | ug/kg ia

Wistar rats, compared to 7% (3/152) in the control animals.

*/

=" Bxcept as othervise specified, all reproductive data
vere derived from studies in which pregnaat rodents
vere orally exposed to TCDD and/or silvex with TCDD
during the second oane-third of gestation by daily gavage
or in which primates vere chronically exposed bdefore
mating and during gestation. The pregnant rodents were
sacrificed shortly bdbefore the scheduled bdirth of the
offspring, and the fetuses wvere examined for abanormalities.
Pregnant primates delivered offspring at Ctera.



Table 1. Embryotoxic and Teratogenic

a/
Effects of TCDD on NMRI Mice
1tters Affected/Viable Litters
1 b/ L |

[
{ Dose 1 Resorptions 1 Cleft Palate ¢
I(ug/kg) ¢ 1 2 1 (A | 2 1
(] 0 1 23/95% 24 1 6/95 1% 6 1
! oil Y 21/65% 32 ! 4/65 19 ) 1
T 7.3 ¢ 77131 5S4 f 0/13 1% 0 1
T 3.0 1 16/26% 67 1T 71726 ¢ 29 1
1 4.2 v 5/12¢ 42 T 6/12 ¢ 50 1
f 9.0 ¢ 3/3 1100 ¥ 3/3 1100 1
Y 9.0 ¢ 3/6 % SO Yy 5/6 1 83 1

8/ Data from Neubert and Dillaasaa.

b/ All doses administered on days 6 to 15,
except second 9.0 ug/kg dose vhich vas
sdmainistered on days 9 to 3.

S§imilar effects have been reported at higher dosages
of TCDD. Neubert and Dillmann (1972) reported that & single
dose of 45 ug/kg to NMRI mice on day 6 produced resorptions
in 1007 (3/3) of che viable littars, compared to resorptions
ia 242 (23/95) of the comtrol litters. Courtney (1977)
reported aun average of 872 mortality in 6 litcers of CD-1l
mice orally exposed to 200 ug/kg, compared to ao average
mortality of 62 in 13 vehicle contro: lictters (Tabdl 2).
w158 iovestigator also reported anm average of 761 mortality

littexs of CD-]l mice exposed subcutaneousiy to 200 ug/kg
£ TCDD, compared to 142 in the six licters of comtrol animals.
Some of these studies also describe statistically significsnt
veight depression in the surviving embdryos (e.g., Sparschu

et al. 1971).
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These and other studies also reported that TCDD had
00 measurable adverse effects at some dose lavels in some
strains. For example, Khera s&ad Ruddick (1973) reported ano
fetotoxic effects a% 0.125 ug/kg in Wistar vats, and Neubdbert
sand Dillmann (1972) reported no teratogenic eftects at 0.3
ug/kg in NMRI mica. Courtaey aad Moore (1971) reported that
TCDD had no effect on fetal weight or embryonic mortality at
0.5 ug/kg in CD rats. and Sparschu et al. (1971) reported
no effect at 0.03 ug/kg in Sprague-Dawley rats. However,
subsequent experiments in the same species have demonstrated

adverse fetal effeacts at even lover dose lavels.

s/
Table 2. Fetotoxic and Teratogenic Effects of TCDD im CD-1 Mice N

T { { TAverage ¢ { Anomalies/Tocal Fetusest
{ Dose ¢ 1 fAbnormal 1Claeft 1 Kidoey T Club ¢
1(ug/kg 9SRoute of Ad=12 Average Fetal 1Fetuses IPalate 1 Anomalies ¢ Foor
1per day)iministrationiMorcality/LicterYper Licter} b4 9 4 Ty T 9
1 2 f Oral 1 6 1 4.6 [ 1 kYA T 3 9
1 S0 { Oral 1 13 T 8.1 T 19 1 72 1 P |
1 100 1 Oral 1 14 1 8.3 1 66 1 71 T 13 9
1 200 Y Oral 1 87 1 1.5 1 100 1 100 1 9
1 400 ! Oral 1 97 Y 0.4 § 100 A 50 1 50 ¢
T 25 {Subcutanecust 36 { 6.} {1 82 1 53 T 11 A9
1 50 f1Subcutaneoust 56 T 5.0 19 1 58 1 17 9
t 100 fSubcutaencus? 12 T 3.5 T 8 1 95 1 o 9
1 200 fSubcutaenousy 76 T 3.1 Y 100 1 38 T 18 9

§f Oral 1 6 t 0.8 1 0 (] l T & 9
Yfanisole | 1 ) 1 1 1
fcorn oill 1 1 | 1 1 1
$(0.1 ml)Y ! b 1 )| 1 1
1 b/ 1 (] (] 1 1 1 1
{ DMSO.  1Subdcutansoust 14 T 0.2 1 0 ) 0 1 1 1

s/ Data from Courtney.

b/ DMSO = dimethylsulfoxida.



Dow Chemical Company has receuntly completed a scudy
of the effects of TCDD on reproduction in Sprague-Davley
rats exposed to low dose levels of this chemical for three
generations. Dow concluded that "impairment of reproduction
vas clescly evident smong rats ingesting 0.0l or 0.1 ug/kg/day
of TCDD. Significant decreases vof. observed in fertility,
litter size, gestation survival, post-nacal survival aad
postnatal body wveight." 1In addition, exposure to 0.001 ug /kg/day -
of TCDD, the lovest level tested in this study, resulted in
statistically significant increases in the percentage of
pups dead at birth and/or dying before the end of thres
veeks of life and in the incidence of dilated ivenal pelvis

, */
in some generations.—

2/ Dov Chemical Company has claimed that the rav data

and/or results of certain of its studies are "trade secrec"
or "confidential.” An injuaction issued om April &, 1978,
in the case of Dov Chemical Co, v. Coscle, Civil Action No.
76-10087, U.8S. Discrict Court for the Esstern District of
Michigan (Northern Division), arguably precludes EPA from
disclosing this information at the present time. Although
the relevant provisions of FIFRA have since been amended to
allow disclosuve of dats such as this [see, a.g., TIFRA
Sections 10(d) and 10(g)], the iujunction has not yet been
modified. EPA has requested the Court to modify the injunc~-
tion, but uatil this has bdeen done the Agency will not
publicly disclose the data from the study. The summary
presented in the text of this Position Document does not, in
EPA'e opinion, constitute disclosure of the allegedly "trade
secret"” dats submitted dy Dov and would not cause any harm
to Dovw's legitimate competitive interests. The data from
the study may be made availadle to any party in & cancellation
proceeding under an appropriate protective arrangemeat,
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Recent reproductive studies in rhesus moankeys indicate
that matercal exposure to TCDD results io an increased
incideace of ezrly spoatanecus abort ons and reproductive
difficulties. The significance of “.75. . sults in noanhuman
primates should anot be underestimated .-::use of the close
similarities between the reproductive 3.:5:-ms 0of humans and
monkeys. Long-term exposure tO even minute quantities of
TCDOD resulted in a marked increase in spontaneous asbortions
ia the first third of the gestatiocoal periocd. evea where there
vas no evidence of maternal toxicity by climical observatisc
or biomedicul testing. Monkeys exposed to 50 ppt TCDD (2..
ag/kg per day) before and during pregnancy had a total fetal
loss of 672 (502 by abortion and 17% as stillbirth) and
fertility rate of 752, compared with 0% aad 100%, respectively,
in the coatrols. Attempts to re~b-eed one of the sborters
resulted in an additional early asbortion (Schancz 1979;
Spencer, 1979). When animals wvere treated with a higher
dose, the fertility rate dropped to 25%, vi:ﬂ j2ae¢ of rhe tvo
gravid asanimals aborting in the first third of gestation.
Irregularities ino menstrval cycles, anovulation, and reduction
in the reproductive hormones, progesterone and estrogen,
vere amon; the toxic effects seen at the higher dose. The
iavestigators concluded that the reproductive adnormalities
vere most probadbly the result of hormone imbalance. and vere
apparently the result of the TCDD treatmeat. rather than
general toxicity, because the horsonal alterations wvere
observed defore the animals decsme obviously ill (Allen

et al.. 1977; Barsotei 1979).
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£arly abortions have also been observed in moukeys
vhere exposure has only been for a short period of the
pregnancy. An accumulated dose of 1 ug/kg (1,000 »pt) of
TCDD over a three-week period resulted in a 752 abortion
rate, comparcd with 03 in the countrols. All abortioas in
the treated animals were during the first third of the
gestatioonal period, sud the only evidence of maternasl
toxicity wvas slight acnegenic response in one animal,
obssrved months later. 71.e¢ viable offspring produced ¢t
this dose had asbnormal palate development, and three of the
four at a lover dose had debatable abnormal developmaent in

the same orofacial region (McNulty, 1979).

Altbough the experimental protocols and animal strains
differ for the several studies cited, in sach case TCDD
siganificantly increased the incideance of resorbed embryos or
stillborn animals relative to the rate observed ia control
animals not exposed to TCDD. The regular occurrence of
embryonic death in studies by differeat investigators in
primates and in different rodeant streins indicates that
exposure to TCDD during mesmmalian gestacion may resulct in
the death of ihe embryos and related amaternal reproductive

failure.
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(ii) 3Sxeletal Anomalies

Skeletal defects appear in six studies iavolviaog
four 4iffereat mouse strains. Courtuney and Moore (1971])
report the following incidences of cleft palate ia the
indicated strains ezposed to 3 ug/kg TCDD: 712 (S/7)
of licters of CS7BL/6 mice, compared to none (0/23) is
the coatrols; 222 (2/9) ia licters of DBA/2 mice
compared to anone (0/23) io the controls; asad 303 (3/10)
for CD~]1 amice, compared to ncne (0/9) io the coatrols
(Table 3). Neubert and Cillmacn (1972), also usiang 3 ug/kg
of TCDD, reported 29% (7/24) of the viable litters had
fetuses vith cleft palace for NMRI mice comparad to 62
(10/160) of cthe coatrol litters (Table 1). Smith et
al. (1976) reported clefr palate ia 712 (10/14) of CF~-1 mouse
lictters st J ug/ikg, compared to none (0/34) in the

controls (Table &),

In exposures of shorter duration, Moore et al.
(1973) reported cleft palace in 862 (12/14) of CS7BL/6 mousre
litters exposed on days 10-1) to 3 ug/kg, compared to none
(0/27) ia the coatrol litters. Neubert and Dillmana (1972)
reported clef' palacte ia 712 (10/14) of licters of NMRI aice
exposed to & single 43 ug/kg dose on day ll, compared to 63

(6/93%) of licters in the coatrols.
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any of the litters in CD rats exposed to 0.5 ug/kg. Similarly,
Khera and Ruddick (1973), using Wistar rats, reported that the
occurreance of the skeletal anomalies ia the fetuses exposed

to 2.0 ug/kg vas comparasble to the rate for the untreatesd

animals.

(iii) lojury to loternal Organs

Exposure to TCDD produced injury to the kidnays and
intestinal tracts of at least five different mouse and rat
strains. Smith et. al. (1976) reported 287 (4/14) of
litters with kiduosy snomalies at 3 ug/kg ian Cr-l mice,
compared to nooe (0/34) in the controls (Table 4). Moore et
al. (1973) reported 1002 (14/14) of litters with kidoey
snomalies in CS7BL/6 mice exposed to J ug/kg on days 10-13,
compared to none (0/27) ia the control litters. Courtney
and Moore (1971) reportud kidney anomalies is 1002 (10/10)
of the litters of CD-]1 mice at J ug/kg, compared to 332
(3/9) io the conttols, and 672 (4/6) litters with abnormal
kidoneys (o the CD rac at 0.5 ug/kg as compared to noane (0/9)
in the coatrol litcers (Table 3). Sparschu et al. (1971)
Teported hemorrhages or lesions in the inteetine of 362
(36/99) of the examined fetuses of Sprague-Davley rats
exposed to 0.5 ug/kg, compared to nove (0/246) in the

coantrol fetuses.



-/
Table 3. Teratogenic Effects of TCDD in Mice and Rats

traiaiDose JLaitters A Ltters
1 1(ug/kg)IClefc PalaceiIKkidney Anomaliesf
1 1 T ¢ 4 T ¢ b4 1
TMouse ¢ | { 1
1CD-1 10(1MSO)Y 0/9 0 t3/9 33 1
{ 1 1 1 1/¢% 11 15/9 56 1
1 1 b} § 3/10 30 110/10 100 1
1DB34A/2 10(DMSO)S 0/2) 0 1 21 l
1 1 2 § 2/9 22 1 8/9 89 1
1CS73L/ DMSQ) 1 2 2
16 1 k] 1 5/7 71 1 7/7 100 1
! Rat ¢ 1 1 (]
t CD \0(OMSO)Y 0/9 0 1 0/9 0 |
Yy 0.5 % 0/6 0 ! 4/6 67 1

1
a/ Daca from Courtney and Moore.

. a/
Table 4. Fetotoxic and Teratogenic Effects of TCOD {a CF-] Mice
acidence of CleftiLitcers W.Ch Litters With Dilatedy

] fPalate ino Litters YResorbed FetusesiRenal Pelvis per 1
Y Dose Yper Live Litters 9Yper Live LittersiLive Litters \
ug/eg)T ¢ 4 I I I { [ ’ [ b4 1
{ 0/34 1 0 1 235/34 1 T4 0/36 [ 0

1 0.001 9 2/41 1 3 1 30/61 ¢ 173 1 0/41 1 0 |
1 0.0l Y oO/19 1 0 117/19 ¢ 89 T 0/19 1 0 1
1 0.1 1 1/17 1 6 T 186/17 ¢ 94 f 0/17 1 0 1
1 1 1 b/ 1 1 1 |
11.0 1 4/19 T 21 T 18/19 v 95§ T 1/19 1 b) ]
1 1 1 b/ 1 1 1 1 b/ 1
! 3.0 110/14 T 71 f 11/14 ¢ 78 T 4/l | 28 )
a ata from Sa-th et al.

b/ Statisrically differenc from controls by the Fishers exact

probabilicy cest (p < 0.05).



(b) Exposure of Test Animals to Silvex

Silvex has been shovn to produce fetotoxic effacts
such as fetal mortality, reduced bdody vci}h:, skaletal
snomalies, snd injury to internal organs. The effects
have been observed in test rodent species at maternal
doses as lov as 50 sg/kg (TCDD < 0.05 ppm). These results
clearly indicate that silvex is fetotoxic and teratogenic

in mammals.

Courtney (1977) reported significant incidences of
{ncreased fetal mortality and reduced fetal veight in CD=-l
mice wvhich had received prenatal exposure to silvex.

Maternal subcutaneous exposure to 405 mg/kg eilvex (TCDD <
0.1 pps) resulted in 252 (33/132) fetsl mortality and an
average fetal veight of 0.87 g, compared vwith coatrol values
of 122 (19/171) and 1.0) g, respectively. Oral exposure to
the same dose resulted in ao average fetal weight of 0.83 g,
compared vith 1.0] g ia the controls. An igcrcanod incidence
of cleft palate vas also observed among the treated fatuses.
Oral exposure resulted in an incidence of 72 (7/93); eubcuta-
neous exposure resulted in 3T (3/99)., No cleft palates

(0/260) were observed .moug the control animals.
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effects of silvex and the propylene glycol bdutyl ether ester
of silvex (silvex-PGBE), each containiag less than 0.05 ppm
TCDD. Sprague~Davley rats vere exposed to 25 to 100 mg/kg of
silvex on days 6 through 13 of gestation. Siganificant
effects o0n fetal mortality aand dirth veight were observed in
the licters of ctreated dams. Skeletal .comalies, such as
cleft palate, retarded ossification, and extra cervical ribs
vere observed among the exposed fetusas. Micropthalmia
(abunormal smallness of the eyeball) and cardicvascular
abonormalities vere ai.80 seen. Similar effects wvere observed
vhen soimals were dosed with silvex-PGBE, or vhen dosed for

three~day intervals during the period of early organogenesis.

In each of th- estudies cited above, some maternal
toxic effects vere observed. Courtney found some increased
maternal veight gains and iocreases in liver to body weight
ratios smong tha trested groups; Dov noced baldness (alopecia),
lack of appecite and vaginal bleeding. Howvever, the existence
of maternal toxic effects does not negate :So impact of the

observed injury to and death of the fetus.

In summary, TCDD produces letotoxic effects i{n tesc
sanimale at the lowest doses tested. For example, materaal
doses as ‘lov as 0.00! ug/kg in rats and 50 ppt in moakeys
have increased lethality to fetuses. To date, a no-odserved

effect level has 0ot deen established for TCDD-related

=" Dow Chemical Co. has slso requested coafidencialicy
for the results of thie study. Th~ discussion in the
footnote in Section II.A.(l)(a)(i) of this documeant
applies to thess data.



effects on reproduction in any species tested., Exposure to
silvex containing less than 0.05 ppm TCLD resulted in
increased fetotoxicity at 400 mg/kg in wmice and at 50 mg/kg
in rets. No sigonificant effects vere observed below . )

levels.

(c¢) Risk of Adverse Reproductive Effacts

Generally. a no-effect level is vieved as a
toxicological endpoint. marking a level of exposure in
animals which is "safe" because there are no observabdle
edverse effects. Toxicologists generally assume that
the animal no~effect level can serve as a dase for
estimating exposure levels which would be "safe" for
humans. The "safe" level for humans is set at some
level lowver than the animal no-effact level to provide
a "margin of safety" chat takes into asccount differences
in sensitivities betveen animals and humans, aad
differences in sensitivities amorg humans. This
"sargin of safety" does not represent an infallidble
indica >r of potential haszard to humsns. Error could
be introduced because humans are more -.nsitive than
the test species by a greater factor than normally
alloved, or by the incorrect choice of a no~effect

level.,
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The lovest level at which TCDD has no observable
effestes in test asnimals is crucial to the Agency's determina-
tion of the risk potential of silvex. TCDD is preseat in
this pesticide as -~ low~level contamicant and thus will be
preseat ino the envirunment at lov levels vhenever zad
vherever silvex {s used. If cthere truly vere s no-effect
level in animals, {t would de reasonavcle to at least begin
to estimate a possidle "safe" level for hYumans and to assess
the possible tisk to humans by relating this assumed "safe”
level to the level of the pesticide that may be in the
eaviroaoment, if that level vere kaown. However, if there
vere no no-effect level, any use of silvex would result in
potencially significant exposure to TCDD, because therae
vould be no minimua level upoa which to estimate & margin of
safety. It is the Agency's position that no no-effect
level has bdean found for fetotoxic effects resulting from
TCDD exposure. Therefore, any exposure to TCDD or silvex
containing TCDD must be cousidered potentially dsagerous to

the human fatus.

-4~



(2) Oncogenic Effects in Test Animals

Chronic exposure studies have shown that TCDD
induces oicogenic responses in mice and rats at exceedingly
low dose levels. These effects, together vith data
showving that TCDD is mutagenic, constitute substantial

evidence that TCDD is likely to be s human carcinogen.

(a) Effects of TCDD

The Agency's Carcinogen Assessment Group (CAG)
has concluded there is a sufficient evidence froms
animal studies to indicate that TCDD is likely to be a
Luman carcinogen (Memo, 1979). Carcinogenic responses have been

obeserved at doses as lov as 210 ppt in rats.

Dov Chemical Company., & silvex registrant, studied
the effects of TCDD on male and female Sprague-Davley
rates exposed to 22, 210 or 2200 ppt TCDD and.rcportnd
that there vere statistical'y significant increases in
the incideance of hepatocell. <t carcinoma in female rats
exposed to 2200 ,pt TCDD (Dow Chemical U.3.A., 1977). After
apalyzing the rawv datas from this study., the CAG has concluded

that the combined increase

b=



in the incidence of hepatocellular hyperplaetic nodules sad
hepatocellular carcinoma in rats exposed to both the 2,200
ppt and 210 ppt levels is oignitican:.:, In soother study
usiag Sprague-Davley rats, Van Miller ot al. {(1977) reposted
that 1000 pot and 5000 ppt TCDD proiuced & carcinogenic
rasponse in male Sprague~Davley rats. These observations
tend to coanfirm the registrant's observations that TCDD

produces an oncogenic response in the livers of male Sprsgue-

we
Dawlaey ra:l.-—/

Further, a preliminary report of a not-yet-completad
National Cancer Institute study tands to coanfirm thaese
observations of a carcinogenic resronse in rats. A contractor
for the National Cancer Institute has reported that TCDD is

carcinogenic in the rats and mice used ia that study.

CAG alio emphaeized that, at lowv levels, TCDD
is & potent iaducer of arylhydrocarbon hLydroxylase, an
enzyae system that contains an engzyme that is known to

mediate the formation of epoxides, compounds which are

%/ Dow Chemical Coampany has also requested confidentiality
for rav data supporting this findiag. The discussion in
the footnote ic Section IIA (1) (&) of chis document
applies to these data.

#%/ The CAG and an EPA audit fouad that this study had
asajor shortcomings in design and conduct that limited the
reliability of the data developad at dose levels lowver than
1000 ppt.
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potentially active carcinogeric metabolites. In
addition, CAG reported rhat TCDD is mutagenic in the
Ames test vithout the metabolic activaticn system. Its
sutagenic activity is exhibited by frameshift mutatiocus
csused by intercalation between base-pairs of DNA (EPaA,

1979).

Finally, CAG &.- ! others have compared the carcinogenic
potency of TCDD with other known carcinogens (EPA, 1379)
Based on these calculations, TCDD appears to be the must
potent chemical carcinogen kanowvn (several times more potent

than aflatoxzin).

(b) Effects of Silvex

There is little definitive information regarding
the oncogenic poteatial of silvex. 1lunes et al. (1969)
reported no significant cCifferences in the iacidence of
tusors betveen coatrol asnimals and mice fcd.c diet containing
12] ppm silvex {or 18 moathe. Similar results were ottained
by Mullisoa (1966) who fed Kurosol, S.L., coataioing $53.32
silvex acid to rats at 10, 30, 100, and 300 ppm for two
years. However, vhen bDeagle dogs vere fed 190 ppm silvex
potassius salt for twvo years and 360 ppa for oune year,
necrosis aund fibroplastic proliferation inm the liver were

reported (Mullison, 1966).
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(c) Risk of Oncogenic Effects

The Agency has examined the datas showing thac
TCDD is carcinogenic at very low exposure levels in light of
other inforaation indicating that the use and distribution
of silvex to the eanvironment creates opportunities for
husan exposure to these chemicsals., In viev of the non-threshold
concept upon which Agency Caacer Policy is based (Albert
et al., 1977), any exposure tn TCDD poses & significant risk

of oncogenic effects occuring in the exposed population.

(3) Conclusion

In summary, available information supports
the conclusion that there is & very real potontial for
human .isks due to exposure to silvex and/or TCDD. These
risks primarily relate to the oancogeanic and fetotoxic
effects of TCDD., Because TCDD is iavariably present as
a contaminant of commercial silvex, any exposure to silvex
represents a significant potential risk to the exposed

human population.



B. Exposure Resulting from the Use of Silvex

The use of silvex results in the distribution
of the pesticide to air, water, non-target vegetstion,
scil, and other environmeuntal components in areas wvhare
people live and work. As a result, people and their food
and vater supplies may bs exposed directly or iadirectly to
silvex and its dioxio contaminant, TCDD. This section of
the Position Document details information on the exposure
potential resulting from the nou-suspendad uses of silvex,
particularly use on orchards, sugarcane, rice. aund rangeland.
In some cases, information on exposure potential from these
uses is derived from date on use practices, and in other

cases this information is based on chemical residue data.

(1) Exposure due to Silvex Use on Rice

About 2,000 acres (l2) of the ananual tize crop are
treated with silvex to coatrol broadleaf and aquatic veeds.
The major use areas aTe in Mississippi, Arkansas, louisiana.

and Missouri.

Graater tuan 991 of all application of silvex for
rice production is by fixed-wing aircraft which fly at
speeds of 8% to 120 wmph, 3 to 10 feet above the rice

crop, vhen winde do not excesd 5 mph.



(a) Direct Exposure from Aerial Drift

The total rural population of the Delta region rice-growviag
counties is about 653,000 with an ¢.timated 222,000 people

residing wvithin 1/2 mile of rice fields.

The average rural populacion deosity is 40 people/square
maile. When the use of the pesticide resulcts in drift co
these areas of human work and hadbitation, people who live
and vork in the path of the drift may be directly exposed to
the pesticide by inhalation and/or by dermal exposure to

pesticide dronlets in the airbora drife.

Cotton farmers vho live in the Dalta rice=-growing
region have reported drifr onto their cropland and related
crop damage (30,000/26:#302, ¢1888). These reporta indicate
that the pesticide has drifted beyoad the t-ray area of the
rice fields and into son-target aress. Such repourts sre
coansistent with studies showing that aerial application of
other pesticides may result in drift for seversl
siles avaey from the site 0! the spray operstion (Akesson

and Yates, undated; Maybank et al., 1978).
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(b) Contamination of Surface Waters

Application of silvex to rice fields ma> tresult in
contamination of rivers and streams. Rice fields are
flooded with well water 2 to 4 inches deep and maintained
at this level until harvest, except wvhen producers drain
their fields for an application of fertilizer in the
middle of the growing season. Abonrt two veeks before
bharvest, the water is diverted from the ields to ditches
vhich eventually enter streams and rivers. Silvex
contaminstion of these waters is demonstrated by data
retrieved from the STORET system wvhich indicate that silvex
residues are present in surfa- aters throughout the Delts
region. It is cvoted, however, . .L the monitoring programs
do not distinquish betveen silvax residues originating from

rice, pasture anc rights-cf-vay uades in these areas.

In the Deita Region, surface wvater: are a source of
commercial and sport fishing. Although well water ie recommended
for catfish ccnfinement operations, surface vater is scmetimes
impounded. As a result, some of the fish harvested anoually
in this region may be cultivated in water contaminated
with silvex. This practice creates an opportunity for
exposure to the local population which consumes much of
the catfish harvested each year. Estimates indicate that
the average person in the Delta Region consumes 2.8 kilograams
of freshwater catfish, wostly frcm local sources, each

year.



Because surface waters in this area are used for
local fish cultivatioa, the Agency has coansidered these
wvaters as a possible source of human exposure to silvex.
Bovever, in rice-growing areas of Mississippi und Arkaasas,
the majority of the population obtain drinking water from
deep vells and the exposure of these populations would bde
greater if the ground water also is contasinated. Howvever,
because silvex has a half-life in water of about 2 wveeks,
sand TCDD residues, though stable, are relatively immobile in
soil, the Agency assumes that contamination of ground vater

from the rice use is generally unlikely.

(2) Exposure due to Silvex Use on Rangeland

(a) Use Practices and Populations Exposed

Silvex is used on rangeland throughout the councry
but major usage occurs in Arizona, Arkansas, Kansas,
Missouri, New Mexico, Oklahoma, and Texas where about 1.6
million acres of rangelaand are t-eated annually with 2,4,5-T
and/or esilvex. Estimates indicate that 67.006 people reside
vithin 1/4 mile of the trested areas. Rural populatioan
aensity is generally 3 to 4 people/sq mi with one exception

of 16 people/sq mi. in central Missouri.



Generally, silvex is applied by fixed-wing aircraft
vhich fly at speeds of 85 to 105 mph, 10 ft above vegetation
in winds that do not ex:ceed 10 mph, The sverage spray
droplet size is 300 microns, and drifc control agents are
used to reduce spray drift in S0 of the ,applicationc.
Ground rigs and bsckpack spray units are used to trest
small areas or especially troublesome areas. Applicators
set their equipment :o deliver droplet sizes rangiag from
200 to 300 microns. Estimates indicate that up to 62
of the spray would de 100 =~icrons or less, the particle size
most likely to drift significant distances from the target
area wvhen these methods are used to apply silvex (Akesson

and Yates, Undated).

The amount and formulation of silvex used depends on
the kind of vegetation being treated and the density
of the growth ia the area (see Table S). Both amiue
and low volatile ester formulations of 2,4,5-T and silvex
are used, frequently in emulsions of vater and oil during

the spring and summer,

Rates of 0.5 to 2,0 pounds a.i./acre, in 1 to & ga)/acre
volumes are used, but 2 gal/scre volumes are used by 502 of
the applicators. Average droplet size is J00 microns, and
half of the apolications are made wvith drift control agents.
Treataent schedules vary from ] to 3 consecutive years,
depending on the severity of the prodlem, followed dy

retreatment 5 or more years later depending on the need.
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(b) Water and Soil Residuas

The STORET system coatains data which show silvex
residues in water and sediment in the major rangelaad use
sreas, and residues of silvex have been reported in several
Wastern streams during moanthly monitoriag for chesical
residues at USGS staticas. However, because silvex may also
have been used on rights~ol~way, ditch banks, pastures or
aquati: sites ia the localities where the residues vers
detected, it has not been determined if rangeland use of
silvex is the source of these residues. The National
Surface Water Monitoring Program for Pesticides hae not
detected levels of silvex in surface vater in rangelacd use

areas.

Studies by Leng (1972) indicate that silvex residues
in rangeland decl.ue during the firet f«w monthe after
application. For example, residues of silvex on soil or
grasies immediastely afcer application of 0.5 to 1.9 a.i./acre
range from 27 ppm to 199 ppm but decline to 0 after 16
veeks. The hydrolytic half-life for silvex has been estimated
to be about 14 daye (Altom, 1973). The half-life of TCDD
residues is ectimated to be one year ia eoil, dut TCDD
residues vere not found deeper than 6 inches below the soil

surface (lsensee and Jones, 1971).
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Table 5. 2,4,5-T/Silvex Application Rates on Rangeland by Diffsrent

Treazment Methods

SApplication application Ragion Application Number of |
iSite Applied Rate Applications 1
{Mesquicze South Texas 0.67 pounds 3 consecutive (]
1 Plains scid equivalent seasons; retraameanty
1 per acre in 16 years 1
1 1
1 Rolling 0.5 pounds one application; 1
1 Piaius of s.e./acre retreatment in 1
1 Texas and 8 yeaars 1
1 Okl ahoma 1
] 1
1 Rolling 0.5 pounds one application; |
| Plaine of a.a./acre retreatment io 1
| Texas and 10 years |
1 Rev Mexico 1
1 : 1
1 Gulf Coast 1 pouad one applicatiom; 1
< and Coastal s.a./acrs retreatesat in 1
1 Prairie S vears 1
1 )
1 South Texas | pound ona sppiicatiom; |
| Plains a.e./acre rertrsstment in 1
| "5 years 1
1 2 pounds one application; 1
1 a.e./acre of retreatment in )
1 2,4 ,5=T » 5 yesrs |
1 picloram 1
1 (50:50) 1
1 k|
1 Southwest 0.5 pounds one application; 1
1 a.e./acre retrestment in 1
1 10 years |
{Post ad 2 pounds one application; ]
1Blackjack a.e./acre retrestmant in 1
10ak S years |
1Sevamah 2 pounds ooa applicatiom; |
1 s.e/acre retreatment in 1
1 ist year & 10 years 1
1 1.5 to 2 1
1 pounds a.s. 1
1 per acre 1
1 2nd yvear 1
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Table 5.

Continued Methods

fApplication Application Regism Application Number »f 1
1Site Method Applied Rate Applications 1
{Hardwoods Aerial 1 pounds for 2 seasons; s
fvithin a.e./8cre retreatmeat in 1
{Post aad 10 years 1
13lackjack |
10ak 1
{Savamans 1
1 1
1Sand Shianecy 0.5 pounds for 2 seasons; 1
10ak a.e./acre retreatiaent in 1
1 10 years 1
) 0.5 pounds oae application; 1
1 s.e./0c™e retreatasat in 1
1 S years 1
1 |
{Cactus 2 pounds retreatment in 1
1 s.e./acre 20 ywars 1
1 1
Yuces 0.67 pounds rereatment in |
1 s.e./8cra 10 to 13 years 1
TMesquite Brosdcast 2 pounds one application; 1
fand Oak Cround s.0./acre retreatment fre- 1
1 Application queacy varies from
1 5 to 10 years 1
1 ]
Yucca 0.57 pouads ous application; 1
1 s.e./acre retreatmeat in |
1 10 to 15 vears |
{Mesquitae, %pot 8 0 16 ]
f0aks, and Treatment pouads ashg )
fother oil for bark |
{species treatment, or |
1 $ to 8 pounds 1
1 shg vatar—oil 1
1 emuls ioas for 1
1 basal-stem 1
| treatments Al
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(3) Exposure due to Silvex Use on Apples

Approximately 52,000 acres (103) of apples are treated
aanually with silvex to coptrol preharvest fruit drop and to
enhance fruit color(Melster, 1977). An estimated 2,500
pounds of silvex sctive ingredient (ai) is used mainly ¢to
trest Red Delicious apples. This accounts for 352 of the
520,000 acres of apple production in the United 3tates. The
major areas producing this variety of apple are Washington
(552), North Carolinia (63), Nev York (4%), Virgioia (42),
Oregon (32), and Michiganm (33) All other states producing

this variety of apple account for 212 ot the annual crop.

Silveramine, the triethanolamioe salt of silvex
is the formulation used on apples. The application rate
generally used is 3/4 pint/acre is 300 galloas of water (0.8

ai./vcre) applied seriaily and by ground rigs.

The impact of spray dr.ft on the population that
resides .0 the vicinity of aspple orchards has not bdeen
deteruined dut the impact of the extent of possidle spray
drift can be esstimated {rom other studies. Spray drife
duriang aeriul application has been shown to be dependent on
the eprey equipment used, hydrolic pressure, air turbdulence,
and <¢he prevailing viand speed. Spray droplets cans drift many
miles avay from the eite of application (Akesson and Yates,
undated). Drift estimates for ground rig appication of

2,6=D have been calculated exparimentally. ELstimetes indicate



that there is a poteantial for up to 8.02 of the spray to
driftc at least as far as 5 meters avay from the target site
depending on the spray equipaent used, hydrolic pressure,

and the prevailing wind speed (Maybaok et al., 1978).

The anumber of people vho reside or work in the vicinity
of orchards vho may Ye subjected to spray drift has not been
assessed. Moreover, apples are harvested by hand which may
resul: in exposure to farm wvorkers duriog the harvest
season. There is little information regarding the persisteace
of silvex and TCDD residues om this food source, and the
related question of exposure to persons who harvest and
haadle the crop. However, the need for pertinenc daca
regardiag potential exposure to silvex and TCDD is uanderscored
by the finding of anun average 0.036 ppm silvex residues : o
unvashed applees several months after harvest (Cochrane

et al., 1976).

(4) Exposure due to Silvex Use on Pears

Silvex is registered for use 0n Anjou pear traes
ismediately after harvest to improve fruit set for the
folloviag year. It is used o0n an estimauted 6C0 to 700 acres

anouslly, primarily in Oregon and Washiagton.
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The triethanviamine silvex formulation is appliad
at a rate of one ounce silvex [11.4 grnim (a.i.)! ia 70

gallons of water/acre by ground rigs.

The extect of exposure to farm wvorkers and the
populatiou in the vicinity of these orcliards has not been
assessed, but a study conaucted with a ground rig applicatio.
of 2,4-D indicates that as much as 8.0%7 of the spray may
drift at least as far as 5 muters avay from the site of
spplication (Maybank et al., 1978) Messurements to determine
drift beyond 5 meters wvere not made. The impact of this

potential) spray drift has not been determined. -

(S) Exposure from Silvex Use on F..ns

Approximately 8,300 acres (92%) of the 93,638 acres
of plums (for use as prunes) are cultivated annually are
treated with silvex. Most of rhe usage, e~timated at 400
pounds active ingredientse (a.i), occurs in Oregon (7,407
acres), Washington (1,940 acres), and Idaho (978 acres)
vhere the ltalisa and Early Italian varieties couwprise the
greatast percentage of plum acreage in the United States.and

account for approximately 11X of the soanual prune harvest

Cround rige are used to apply silvex to virtually all
of the plums that are cultivated in these threse states.
The triethanolamine salt is the only formulation used
to preveat fruit drop in plume. The Ageuncy estimactes

that silvex is applied at the rate of 0.8 ounces (a.i.)/scre
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of silvex trietanolamine salt. While infocrmation regarding
the impact of silvex drift away from this use site is
lacking, drift estimates for ground rig application of 2,6-D
have been calculated experimentally. Estimates indicate
that there is & potential as much as 8.0 of the spray to
drift S meters awvay from the target site dependiang oa the
spray equipment used, hydrolic pressure, and the prevailing

vind speed (Maybark et al., 1978).

There is & subetantiasl need for data regarding the
extent of silvex aanad TCDD exposure due to the use of silvex
oa plums. The population in the vicinity of the major use
areas that may be subjected to epray drift from giound rigs
has not been estimated. Ko;eover, aeither the extent of
exposure to applicators or farm workers during spraying or
harvestiag nor the persistence of silvex and TCDD residues

oa plums has been ianvestigated.

(6) Exposure dve to Silvex Use on Sugarcane

Silvex is used ananually on approximately 115,000 to
230,000 acres of sugarcane primarily for contol of weeds
that are resistant to 2,4~D on an estimated 30,000 acres
(10%2) ia Florida and oa approximately 85,000 to 200,000 (30
to 65%) acres (63%) of the sugsrcane grovn in Louisiasna.

Silvex is applied mainly dy aerial application when the casne
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is less than 3 1/2 feet tall in Louisiana. 1Ia contrast,
silvex is usually applied by ground rigs in Florida for
pre—-emergent weed control when seeds are expected to germinate

or immediately after the cruop bed has been shaped,

Tte most commcn silvex formulations used are the low
volatile esters which are applied at the rate of 0.75 to 1.0
pounds active iagredients (a.i.)/acre in 10 to 15 gallons of
vater/acre for both pre~emergen? and post~emergent waed

coatrol.

The impact of spray drift om the population that resides
in the vicinity of sugarcane fields has not been “etermined
but the impact of the extent of possible spray drift can be
estimated from other studies. Spray drifec during cerial appli-
cation his been shown to be dependent on the spray equipment
used, hydrolic pressure, air turbuleance, and the prevailing
vind speed. Spray droplets can drift amany niica avay from
the site of application (Akesson and Yatas, undated). Drift
estimates for ground riy appication of 2.4~D have been
calculated experimentally. Estimates indicate that there is
a potential for up to 8.0 of the spray to drift at least
5 meters avay from the target site depending on the spray
equipment used, hydrolic pressure, and the prevailing wind
speed (Maybank et al., 1978). Therefore, vhen the use of
the pesticide results in drift in these aresas of human wvork

and habitation, people who live and work in the path of the
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drift may be directly exposed to the pesticide by ichalation
and/or by dermal exposure to pesticide droplets in the

ai. crn drift., Moreover, there is little inforamation
regarding the persiscence of silvex and TCND residues on
this food source. aad che’g:lnted question of exposure to

persons who harvest and haandle the crop.

Dats retrieved from ~he STORET System for both of
rhese sugarcane growing areas indicates the presence of
silvex residues in both surface water and scdiment. However,
becsuse silvex vas used on other sites in the sugarcane
growing areass, it has not been datermined whether these

residues orginated from silvex sugarcane use,.

(7) Exposure due to Silvex Use on Nom-crop Sites

Silvex is used to treat many broadleaf, herbaceous.
and that may be present ia a variety of urban and rural
non-crop areas such as hedgerows, storage areas, and
vacaant lots. Recent data regarding the extent of silvex
used for these purposes is unavailable. However, daca is
available from a 1974 report which indicated that approxi-
mately 60,000 pounds active ingredient (a.i.,) of silvex was
used saonually for general waintanance of zrounds at indvstrial,
commercial and insctitutional sites. Presently, the Agoncy
has o better estimate of how much silvex is used for

non-crop areas (EPA, 1978),
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Silvex is used throughout the country for th- s kind
¢cf weed control. The most common formulations are the low
volatile silvex esters wh.ch are frequently formulated with
2,4=-D or Dicsmba for a broad spectrum of weed control
action. Ground rigs are used to treat large areas but hand
held aspplicaticn devices are frequently used for spot
treatment, in small areas., The Ageuncy has no estimate of
the number of people that use silvex or the nuamber of people
in the iamediate vicinity of these spray sites berause of

their heterogeneous cature.

Exposure for this kind ¢f usage appears to be
confined to the applicator and thoee people residiag or
working in the iomediate vicinity of the spray area.
Information from studies of .Jorest workers wvho apply phenoxy-
herbic.des with backpack sprayers indicates that it may be
poscible for the applicator to contact: 0.8 ppdb of the
chemicai spray due to dermal exposre and 0.3 ppb due to
iohalaticn exposurc (Lavy, 1978). Therefore. the Agency is
concerned about the expusure that may result due to direct

coutact a4 well o s drife.

2. Epidemiologic Data

The risk assessment for silvex is based in
part on data showing that exposure tn silvex and/or TCDD
results in tumors, and dead and deforwed offspriang in test
animals, and that the uses of the pesticide create opportunitiaes

for exposure to humans. Together these facts suggest that
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if the use of the pesticide results in human exposure,
humans who live and work in areas of use may experience the

kinds of sdverse health effects observed in test animals.

This reasoning is borne out by the results of a
recent epidemiological study which reported that women
iiving in the vicinity of Alsea, Oregon have a statistically
significant higher incidence of spoantansous abortions
(miscarriages) than women living in a control area. Alsas
is an ares in which two dioxin-containing pesticides,
2,46 ,5~T and silvex are used extensively for forest managenent and
on rights of wvay. Adiitional snalyses of the data iadicate
that there is & significant correlation between the use of 2,4,3-T
in the study area and the subsequent increase in the rate

»
of spoata eous abortioans in the study arca.—/

:/Tho Alsea ztudy +as analyzed using oanly 2,4.5-T daca.

Hovever, the serious implicatioans of this study are as
applicable to silvex as to 2,4,5-T, becasuse TCDD, the
contaminant contained in both herbicides, is a potent
sanmaliaoc fetotoxin and teratogen at very low doses.
Conversely, silvex and 2,4,5-T are fetotoxic and teratogenic
at comparatively higher doses. It is reasnnable to

sassume that the adverse human reproductive effects

observed in Alsea, which have been attridbuted to low=level
exposure to 2,4,5-T, are due primarily, or at least in
part, to the TCDD ian the 2,4,5-T. Therafore, since

silvex also contains TCDD, it is prudent to conclude that
the Alsea data are applicable to silvex use vhen evaluating
potential reproductive risk to humans. See 44 FR 15904,
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This relationship between exposure to TCDD-contsiniang
phenoxy herbicides and an ipcreased incidence of miscarriages
in humans is not surprising. This is the same relationship
that has been demoastrated to exist id? test animals through
osumerous animal studies. While there are uacertainties
concerning the amount of phenoxy herbicide and/or TCDD
to wvhich the Alsea arsa women may have been exposed and
concerning the precise route (or routes) of humaan exposure,
the statistically significant iacidence of miscarriages
described above, coupled vith the uacontestable data from
the animal etudies, makes it reasonable to conclude that
vomen in the Alsea stucfy area may be axposed to, and adversely
affected by 2,4,5-T, silvex and/or TCDD, Morecver, it is
also reasonable to assuae that the same type of uffects
may occur wvherever and vhenever 2,4,5~T or silvex coataining

TCDD is used.

Further, the Alses experience may act be an isolated
incident. Reports of people adversely affected by exposure
to phenoxy herbicides and/or TCDD have frequently appeaared
in medical and scieatific journals. Raecent summaries appear
in IARC, NRCC, and U.S. Air Force documents oa phenoxy
herbicides and dioxins. In addition, ae a result of the
2,6,5=-T RPAR, the Agency has received numerous accounts of
adverse human health effucts which the reporters attributed
to phenoxy herbicides and/or TCDN., The cumulative effect of
these reported incidents suggests that people who live
and/or work in sress of silvex use may experience adverse

health effects.



IIl. Preliminary Bea-fits Analysis of Silvex use on Range,
Rice, Orchards.

'Sugarcane and Non=crop Areas.

A. Introduction

This preliminary an«lysis is sa assessment of the
economic impact of the cancellation of silvex for use on
range, rice, orchards, sugarcane, and non-crop areas. The
analysis assumes that 2,4,5-T also will be cancelled
for these uses. In view of the virtually; ideatical toxi-
cological characteristics of the two compounds sand the simi-
larity of the benefits of both, it is unlikely that only one

of thea would be cancelled.

The information, relating to the henefits of silvex,
used in this report vas derived principally from a single
source - The Biologic and Economic Assessment of 2,4,5-T

("USDA Assessment chort").:/

Also under this memorandua,
a joint USDA-~States-EPA Silvex Assessment Tesaam vas formed
to provide benefits information on silvex. The economic

analyses for the sugarcane and orchard uses of silvex are

based on preliminary information partially provided by

members of the Silvex Assessment Tear.

»
2/ This report vas prepared jointly by the USDA-States-EPA

2,6 ,35-T Assessuent Tesam, established pursuant to & memorandus
of understanding bdetveen USDA and EPA.



There are disadvantages to the heavy reliance of

this analysis upon the 2,4,5-T Assessment Report for the
range and rice information. As is commonly the case in
essessing benefits of pesticides, the available information
reported in the USDA Assessment Report was a mixture of
empirical data and expert opinion and did nct lend itself to
precise s:atistical analysis. Thus, the estimates reported
in this analysis represent rough predictions of the impact
of cancellation. The lack of confidence intervals or error
terms does not imply exact precision. The eotimates are
merely approximations of the projected impacts within the

limitations of the dats and analylel.::/

The general aspproach of this analysis is to evaluate

the economic impacts arising from : "ers’

shifting to alterna~
tives to silvex (other thanm 2,4,5-T) where alternatives are
available and, vhere no alternatives are available, econounic
impacts on users and at the¢ commodity and consumer levels

are projected bassed on crop yield reduction and possible

user shifts to other crops then projecting these impacts at
the commodity and consumer levels vhere appropriste.

Impacts on users are considered on a per-unit, per-establisn-

ment basis and at the state, regional, and national levels.

3:/4Th¢ Agency is continuiag to collect and review data
relating to the benefits of silvex use for range, rice,
orchards, sugarcane and noa=crop areas.



(8) Summary of Findingse

(1) Ran oiund:::/

There are an estimated one "illion acres of range an¢d
pasture land suitabdle for grazing ia the contiguous 48
states, plus 351 million acres in Alaska and J millioao acres
in Havaii. About 90 percent of this total acreage is
rangeland. Of this totsl, spproximately one percent is
treated with herdbicides, primarily 2,4~-D. OQaly adout
150,000 acres, or less than 0.]Z of range acres, are

treated with silvex.

Silvey is used to control various voody and herdaceous
plants found io rangeland. Most esilvex use is directed
at coatrol of various oak species vhich compete with
desiradle forage plants for vater, nutrieats, sunlight and
space. Trestment is generslly directed at acreage vith
severe infestation which, if left uncontroliod, vould reduce

forage availadle for livestock grasziug.

A oumder of chemical and son-chemical alternactives to

silvex are availadle to coatrol the various veeds now

:::7 "inn;oland“ is defined as land producing forage for animal
coosumptioa, harvested dy gragiag, which is oot cultivaced,
seeded, fertilized, irrigacted or treated vith pesticides

or other such similar practices on an anoual bdasis. PFencerows
eaclosing range areass are iccluded ae part of the range.



is effective against osks when applied serially. Thus,
effective substitute treatments for silvex must be applied
by ground techniques which are more expensive and less
convenient. The availability of alternatives and the very
small quantity of acreage involved indicate that no esignifi-
ceant economic impacts will be felt at either the consumer or
market levels if silvex is cancelled for this use. At the
user level, some increas?d control costs and decreased
production may be experienced by a emall number of users. In

some locations, the impact on users may be significant.

(2) Rice

Although about 982 of all U.S. rice areas are treated
with one or more herbicides, silvex is used on only 2,000
acres annually, or less than 0.12 of all U.S. rice acres.
In those areas wvhere silvex is used, it is employed to
coutrol various broadleaf, aquatic and sedge veeds. These
veeds, ‘f not controlled, reduce yield and lower the quality
of the rice by contsminating the harvested grain vith veed

seeds.

‘here are several chemical alternatives wvhich are
likely to be ewmployed as subetitutes for silvex ure on rice.
These compounds may be somevhat less effective and/or wmore
expenesive thau silvex for use on some weeds. Therefore,

some degree of increased control costs and reduced production



may be experieaced on some acres as a result of the sud-
stitution of these materials for silvex. However, because
silvex is used on so little rice~groving acreage, the +¢coaomic
impact at the user, counsumer and market levels will be qu.ie

small if silvex Jere cancelled for this use.
(3 Orchard

Silvex is used on apples and prunes to coatrol preharvest
fruit drop and oun pears to incresase fruit set. Premature drops
cause a complete econamic loss of prunes and a subetantial loss
of apple crops. Approximately 50,000 acres of apples (102 of
U.S8. crop) are treated annually with about 2,500 pounds of
silvex. Most of the treated apples are Red Delicious, growvwn
iac Washington and several other states, vhich are sold for
fresh consumption. About 8,300 acres of Italian prunes (9%
of U.S. acres) grown ian Oregoan, Washingtoa, and !daho are
treated vith about 400 pounds of silvex anaually. Treated
prunes are believed to be sold primarily for fresh coasumptioan.

The extent of silvex usage on pears is uakaown.

NAA (l-napthaleaescetic acid) end Alsr (succinic scid 2,2~
dimecthyl hydraszine) probadbly would be ueed dy aspple grovers
as chemical alternatives to silvex. Some acrees vould
require tvo aanual treatmeats wvith these materials for

effective control, vhereas use of silvex requires only one



trestment. The economic impact is likely to comsist of
higher costs to spple growvers, totaling approximately §1
million per year or $20 per average affected acre, resulting
from the use of these alternatives. The higher drop control
costs vill increase production costs by 2-31 per year.

Apple production and quality should not be significantly

affected.

Prune growers currently using silvex would suffer
significaant income reductions if silvex is unmavailable.
Italian and early Italian prunes in the Northwest states
drop an average of 357 of the fruit if silvex is not applied
in mid-June to contrcl summer drop. Since there are no
registered alternatives to silvex fo~ this use, production
and revenues would decline sharply on the affeicted acres.
Revenue reductions totaling $1.8 million annually, or about
$222 per affected acre, are projected to occur, assuming 0o
alternat.ves to silvex are developed to prevect preharvest
drop. Continued losses of this magnitude vould eventually
cause growvers to grov alternative crops on the estimated
8,300 acres of prunes for wvhich preharvest drop prodblems are

significant,.

The reta.l price of apples and pears would probdadly bde
unaffected by cancellation c¢f silvex for orchard use. The
retail price ¢f prunes would increasse by an undetermined

amount.



(a) Su . ae

a—y..  ammemm

Silvex is used on suga 'cane fields to control weeds oot
controlle’ dy 2,4 . PFailure to coatrol these veeds can result
in reduced yields. 4About "I (115,000 acres) of all U.S.
sugarcane acres (752,000 ac ) wvere treated with silvex in
1978. This reflects & significant decrease in silvex use over
previous years, probably resulting from increased use of an
slternative dicamba /2,4~D mixture. The dicamba / 2,4-D
combination alternsative is likely to be Zhe most commonly used
substitute if silvex is caoceled for use on sugarcane. EKcounomic
impacts arising from a cancellaction of silvex wvould result from
reduced yield, which would occur becauee the aslternactive is
less efffective than silvex . A wvorst-case estimate indicates
a 2% loss of overall U.S. sugarcane production could be experi-
enced. Siace U0.S. ~ produced came sugsar comprises only 182 of
the total U.S. sugar supply, no meassurable sugar price changes

are likely to occcur at either the market or consumer levels.

(s) Rou=Crop Uooo:/

Silvex is registered for control of many bdroadleaved
eaud herbdaceous veeds in s variety of urbdan aad rural aoan-crop
areas such as fencerows, storage areas and parking locs.
Only s very small percentage of noa-crop areas

is treated with silvex each year.

=7'lon-erop sareas” includes: feacerovs, hedgerovs, fences
Toot othervise included smong previously suspeunded uses,
e.g. rightes-of-vay, pasture); industrial sites or buildings
(aot other vise includad among previously suspended uses,
¢.8. rights~of-vay, couwmercial/ornamental turf); storasge
areas, vaste areas, vacant and parkiag locs.



Both chemical aand non-chemical controls are available
as clternlti;es to silvex for use on non-crop areas. The
chemical alternatives include 2,4-D, picloram, dicamba, ANMS,
amitrole. Non--hemical controls include mechasnical methods
such as moving, shearing, and sanusl wethods. The relative
efficacy of the alternatives in comparsion to silvex is
unknown. Howvever, it is believed that one or a combination

of the chemical altecrnatives will be videly subestituted for

silvex and vill provide equivaleat coatrol.

The economic impact of cancelling silvex for non-crop
uses is not likely to be significant at user, consumer
or market levels bucauce litcle acreage is treated with

silvex and effective alternstives are readily availabdble.

(C) General Production and Use Patterwt

Silvex is produced domestically by The Dow Chemical
Company, Thompson-Hayward Chemical Company, Transvaal Inc.,
and Vertac Inc. Dozestic use of silvex is estimated to be
about 3.0 million pounds acid equivalent (s.e.) asnnually.

The use of silvex on range and rice comprises almost .02
(202,000 pounds s.e.) of the estimated 3.0 million pouads

a.e. used esnnually. Rangeland usage accounte for 6.72
(200,300 pounds as.e.) of this smount, and use on rice accounts

for 0.12 (2,000 pounds a.e.). leliable use information for
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orchard uses is not available. Silvex is used on approximately
100,000 acres of rangeland and 2,000 acres of rice annually.
This acreage amounts to about 0.0l percent of the total U.S.

raacge acreage and 0.082 of tocal U.S. rice acreage.

(D) Preliminary Benefits Analysis of Silvex Use on Range

Iand:L

(1) Curreat Use

A wvide variety of herbaceous and voody plants grow
oa raangelands. Several veed species coantrolled with s3ilvex
such as yucca, salt cedar and various oak species, compete
with the desired forage species for autrients, wvater, space
aad light. Serious ianfestations of range veeds caa signifi-
cantly reduce forage availadble for graziang sud thus reduce

livestock production on the infested acres.

Silvex is not a major range veed herdicide. Its use
has been limited because 2,4,5-T is slightly less expearsive
and controls a broader opectrum of weeds. O0Of the 200
million scres of range in the U.S., only about 150,000
acres are treated wvith silvex snnually. Silvex is used
primarily to coatrol several oak species, slmost exclusively
in Texas, Nev Mexico, Arkansas, Oklahoma, Kaosas, and

Miseouri.

:L'"i:h;olnnd" is defined as land producing forage for animal
coasumption, harvested oy graszing, vhich is oot cultivated,
seeded, fertilized, ircigated or treated with pesticides

or other such similar practices on an annual dasis. Feacerows
enclosing range areas are included as part of the range.



This analysis evaluates only aerial application for the
control of oak species; such applications are believed to

account for the majcrity of silvex range treatments.

(2) Evalustion of Silvex and alternatives

Silvex provides good control of several oak species for
periods of 5-10 years per application. Several registered
chemical alternatives as vell as non-chemical coatrols not
analyzed here are effective against one or more of the
various range veeds controlled by silvex. However, these
chemicals are either not registered for serial applicatioa
or are not as effective as silvex for aeria. application.
For example, 2,4~-D and dicamba can dbe applied aerially, to
rangeland, as foliar sprays, but tﬁcy are relatively
ineffective s foliar sprays. The USDA Assessment Tean
coocluded that there is no vffective alternative for aerial
spray control of oaks. Ffor situations wvhere ground applica-
tions, especially spot :reitment, are practica) the cheamical
alternatives may provide effective control, ‘depending on

the nature and complexity of the veed prodlem.

Assuming there are no alternatives to aserially applied
silvex for oak cocztrol, the yield effects could be severe on
acreage currently treated with silvex. Cancellatioo would
leave users with oo aerially applied alternative control for

oak on these acres. Ia the post-blackjack oak ares, beef



yields could fall from about 28 pounds of beef (live

weight) per acre with silvex control to ll pounds of beef
(live weight) per acre for calf production and from about
84 to 45 pouands per acre for steer productica. In the

sand-shiannery oak area beef yield c¢could drcline from about
27 to 14 pounds per acre following & shift from silvex to

ao=-coatrol.

(3) Economic Impact

Current silvex use appears to be limited primarily to
control of various oak species by aerial applicaticn., If
silvex is cancelled for this use most users will probably
choose not to treat large areas formerly treated with silvex
because of the absence of a practical ind efficacious
aerially applied control agent. These users will save fronm
$4.60 to $13.00 per acre 11 control costs. However, this
savings will be offset by lover revenues froam lower beef
production. Those silvex users who need only spot treatments
will be able to obtain at least some coatrol with one or
more of the various alternatives now uvnillble.:/ The
sggregace impact on usery vill bde small because of the small

acreage involved.

*/ In additioa to the chemical alternatives now registered
Tor range use, several promising herbicides are under
review; thiec analysis does not attempt to estimate the
impact of these or other possible nev alternatives.

. TR



The cancellation of silvex for range weed control
will not have significant economic impacts at either the
consumer or market levels, since few vangeland acres are

currently treated.

E. Preliminary Benefits Analysis of Silvex Use on Rice

(1) Current Use

Conditions favorable fnr growing rice also favor the
grovth and reproduction of many terrestrial, aquatic, send
semi-aquatic veeds. Weeds i1n rice-groving areas produce an
abundance of seed., Once these infest the land, they are
difficult to remove and may rewain viable in the soil for
many years. Rice wveeds reduce yields by direct competition
and reduce quality through contamination of tne harvested

rice with weed seeds.

The total estimated direct losses lnd'expendi:urel
for weed control in U,S, rice acreage wvere $295 miliion
annually for the 1975-1977 period. Weeds reduce the yield and
quality of rice in the U.S. by an estimated |5 percent each
year oun spproximately 2.5 million acres. The average loss
was valued at adbout $165 million annually during the 1975~1927
period. The cost of using all herbicides on rice acreage

was adbout $60 million each year during the same period. The
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cost of cultural practices (including rotation, land preparation,
irrigation, and fertilization) during this period was

estimated at $70 million.

Silvex is useful for controlling certain weed pests,
but it is injurious to soybesns, an important crop grown ian
rotation vwi:h vice, Silvex is used annually oa only 2,000
rice-groving acres, primarily in the lower Miseissippi
Valley area. The average annual cost of silvex for
use on these 2,000 acres for 1975-1977 wvas approximately

$20,000.

Propanil and molinate are the herbicides used most heavily
on rice acres e, Combined, these chemicals sccount for 732
of herbicide acre-applications to rice. Each of these conm-
pounds controls some of the weeds controlled by silvex aand
is likely to be used to rep'ace silvex on some acres anw
treated with gsilvex. In addition, 2,4~-D, MCPA, bdifenox,
beataszon aud oxadiazon sre all currently used on rice aand will
control various combinations of weeds curreatly coatrolled by

silvex.,

Cultural saod sechanicsl weed control ‘ethods used in rice
production include summer falloving, seedbed preparstion, crop
rotatioa, special seeding methods, management of irrigation
vater, cultivation and hand veeding (in sparse veed infesta-

tions or in small isolsted aress). Although some of these
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methods are effective alone on some rice weedz, they are

usyally combined with chemical herbicide treatments.

(2) Evaluation of Silvex and Altermatives

Silvex controls most broadleaf, aquatic and sedge weeds
more effectively than the registered chemical alternatives.
HBowever, silvex is very injurious to -oypeans, & crop commonly
grovn in rotation with rice. 1In additiom, silvex is also

damaging to cotton, & crop often grown aear rice fields,

Propanil is currently applied to about 957 of the rice
acres in the lover Mississippi Valley area for early season
control of grasses. Propanil selectively kills barnyard
grass and sany other grass, aanatic, brosdleaf and sedge
veeds. At maximum label rates (8 lbs/acre/season) propanil
alone is said to often fail to provide adequate control of
the total wveed popu.ation. rropanil contro%a hemp sesdania
as effectively as silvex. Howvever, northern jointvetch,
ducksalad, and redstem are only partiaslly controlled by
propanil. 2,4~D is tho zht to be comparable to silvex in
controlling most broadleaf, aquatic and sedge wveeds. It is
not as effective as silvex for control of northern jointvetch,
and grass weeds. Its use is restricted somevhat by most rice

groving states because it is highly in urious to cotton.

Seversal other herbicides used for comtrol of rice wveeds

include molinate, MCPA, bifenox, bentaszon and oxadiazon.
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Molinate does not effectively control hemp sesbania,northern
jointvetch, ducksalad, morningglory or redstem. MCPA is not
used ia the silvex use area since it is relatively ineffective
on heap sesbania, northern jnintvetch, and Indiam jointvetch.
Bifenox, bentazon, and oxadiazon are three new herbicides which
arc currently used to & limited extent. They are not as

eftective as silvex on most broadleaf and aquatic wveeds.

If silvex vere canceled for use on rice, current silvex
users probably would turnm to alternative chemical controls.
2,4-D suad propanil would be the most likely alternatives. Use
of these alternatives would cnest $7.40 per -~~re-treatumeat for
2,6~-D and $12.90 per acre-treatment for propanil compared with
$9.50 per acre-treatment for silvex. Use of propanil may
require a second treatment, thus raising the annual cost of

control to $21.80 per acre.

(3) Economic Impact

Silvex is usea oa only 2,000 rice~grovwing acres in the
U.8. There are several alternative coantrols availabdle which
will fumction adequately as substitutes for silvex. For
these reasons, econosic impacts are not expncted to be

sigaificaat at user, cotsumer or market levals.



F. Preliminary Benefits Analvsis of Silvex Use in

Orchards

(1) Current Use

Silvex is registered for use in preventing preharvest
fruit drop of apples and prunes and to increase the yield of

pears.

Prunes that drop from trees prematurely cannot be put to any
commercial use; apples that drop prematurely can, in some

cases, be scld for low-recurn uses, such as cider.

Oo apples, silvex applications are generally made using
ground equipment & fev days before preharvest drop would
normally occur., Orainmarily, the applicstion takes place one
to tvo veeks prior to the expected peak of harvest for a
given apple variety, and one application controls drop for
several veeks (through harvest). Both the tiling and
application rate of the silvex epray vary asccordiang to the

cultivar iavolved.

In addition to minimizing preharves:t aspple drop snd
thus increasing aggregate production, silvex aleso acts
to incresese the quality of treated fruit, The extra one to
tvo weeks of on-tree ripeniung of fruit fecilitated by the

use of silvex tends to improve the color, sugar content aad
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flavor of the sprayed fruit. These chacteristics are

particularly iaportant for fresh-market groverm:’.

Silvex use on certain prune varieties in the Northwest
is of major importauce. Silvex is used in the productioan of
Italian and CTarly Italian prunes in Oregon, Washington and
Idaho. It is believed that ‘'‘lvex applications preven: an
average 30X drop rate vhich would otherwise occur. Silvex
is also used on adbout 700 acres of Anjou pears in Oregon and
Washington to iacresse fruit set in the yesr followiag
applicatioa. The use of silvex for this purpose is not

recoumended by either state.

Very little qusntitative datas are available indicating
the specific location sad/or exteat of silvex use oo apples
or pruues. Inzormation for this analysis was developed
through discussions with horticultural specialists. Based on

these discussions, it ie estimated that approximately 50,000

fT’fhc majority of the silvex used on apples is probabdly
applied to Red Delicious, the leading apple variety which
sccounted for J)5% of U.S. apple production ia (977, The
major Red Delicious producing states, raanked in order of 1977
productior, are as follows: Washiagtoa (532 of U.S. Red
Delicious crz;), North Carolina (35%), Califoranias (35%),

New York (42), Virginie (43), Oregon (3%), Michigan (33),

all other states (212). Small quantities of silvex are

also applied to ocher apple cultivars susceptidle to pre-
harvest drop, includiag Jooathan, Rome Be.uty, asnd Stayman.



acres of U.S. apples (102 of U.S. apple acreage) are trested
*/

angually with silvex -

Silvex use on prunes is probably restricted to Italian
and Early Italian varieties in the Northwvest states (Oregon,
Washington, Iduho).::/ Recent estimates indicate that asbout
802 and 1002, respectively, of Washington and Idaho prunes are
treated annually with silvex. The extent of silvex use on

pears is not known.

{2) Evaluation of Silvex and Alterunatives

Currently, tvo alternatives to silvex are availabdle
for use on apples to control preharvest drop. NAA (l-nspthe-
leneacetic acid) is registered for apples both as an early
season thinning ageat and as a late season drop coantrol

agent. NAA may be applied at the rate of 15 grams of active

*/ The quantity of silvex required to treat 50,000 acres
of apples per year was derived based on the !ollovxn;
assumptions:
material used: triethanolamine salt of silvex 9,62
equivalent to 6.22 silvex by weight
or 8.5 ounces a.i. per gallon,
application rate: 1/4 pint/100 gallons wvater, 300
gallons vater/acre; )/4 pint/acre
x 1.06) ounces a.i./pint = .8
ounces a.i./acre.
quantity a.i. used: 50,000 acres trested z .8 ounces
a.i./acre = 2,500 pounds silvex

‘.x.
**/ Prune acreage in the affected states is as follows:
Oregon 7,607 acres
Washiangton 1,940 acres
Idaho 978 acres
v 323 acres



ingredieat per acre via air or ground to control premature
drop; application is made 7 to 14 days before harvest. Alar
(succinic acid 2,2-dimecthyl hydrn:ido) is registered for
premssture drop coantrol at the rate of 6.8 pounds of active

iagredient per acre.

Silvex is believed to be effective in preventing
apples from dropping presaturely. BRowever, quaantitative
dats indicaring the amount of drop actually prevented are
not available. It is believed that silvex is a preferable
drop control agent in many areas because of its relatively
loag period of effectivenees (3 to & wveeks in the Last, up

to S to 6 weeks in the West).

WAA and Alar vould have increased usage oo apples if
silvex were unavailable, but they are thought to be somevhat
less effective than silvex. WAA is less effective in the
southern apple states and is best suited for varieties other
than Red Delicious. NAA's period of effectiveness is
shorter than silvex's; & second application may bde needed in
some cases. Alar is a major aslterunative to silvex oa apples
since it is suitable for use on Red Delicious. Hovever, Alar
is believed to bde less effective than silvex for preharvest
drop coatrol sad may reduce fruit eize. Alar may also cause
undesirable changes in fruit shape the folloving year if
applied vithia 60 daye of harvest. Alar may bde applied from
10 to 70 deys after full bdloom dut is usually applied from 50

to 70 days following bdloom to minimizse the edverse fruit size



errects. 1INus, use OI ALAY A8 & SliVeX aiternative wouia
necessitate a carefully timed spray schedule and would

result in somevhat lowver preharvest drop effectiveness.

Silvex treatment of prunes is believed to result in
retention of approximately 952 of the fruit uatil harvest.
Silvex use on prunes is particularly useful during years
vhen cool bdut not frosty comditions occecur in the spring,
resulting in a particularly light fruit set. Without silvex,
as much as 502 of the Early ltalisn prunes and adbout 22.52
of the standard ltalian prunes in the northwvest states would

be lost due to premature fruit drop.

There are current.v no registered cl:crn.tivga to
silvex for premature drop control can prunes. Howvever,
2,4-DP (currently registered for some non-crop applications)
reportedly has provided good prune drop countrol in field
tests. There are no registered alternatives for silvex use

on pears.

There is no indication that non~chemical controls are

effective in preventing preharvest drop of apples or prunes.

(3) Economic lmpact

(a) GCeneral Coneiderastions

Since apples and prunes are permanent, capital-intensive

crope, the loss of silvex would not cause & shift to other

o=
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materials (in the case of apples). Prune grovers would be leftc
vithout a registered preharvest drop coantrol agent and would
likely incur some adverse econnomic impacts. These effacts

could cause s long-term shift from prunes to other crops.

Por apples, it is assumed that all of the estimated
acreage curreantly treated vith silvex will be trested wvith
alternatives (Alar and NAA). Due to NAA's shorter effective-
ness period relative to silvex's and cthe disruption in
harvesting some NAA-treated orchards which may be expected to
occur because of poor vesther, labor shortsages, and other
factors, it is sssumed that as much as 251 of the NAA-created
acreage may require an sdditional applicat‘on. In addition,
siace Alar may not provide a level of preharvest drop control
equal to that provided by NAA or silvex, an assumptioan was
made that an additional preharvest aspplication of NAA may be
required oa as much as 252 of the Alar-treated ascreage to
provide & level of preharvest drop control equal to cthat

provide by silvex.

Althougk Alaer is significantly more expensive to use than
NAA, its beneficial effects other than drop control would tead

»
to eacourage ulcgo.—/ In the absence of & precise avthod co

*/

=" Alar promotes intensification of color in red culctivars,
reduces incidence of vater core and vegetative grovth,
aand promotes flover bed formation.



determine the reiative substitution ratio of Alar and RAA for
silvex, this analysis assumes aa equsl distribution of the two

alternstives.

For prunes, the analysis assumes that, as & vorst case,
the unavailability of silvex will result in an incremental
loss in annual production of 30X of the Italian prume crop io
Oregon, Weshiangton, and ldaho. This assumption is based on a
"normal” (with silvex) preharvest drop of SX and aa "adnormal"
(vithout silvex) loss rate of 352 due to unchecked mid-June

drop.

(b) User Impacts

The unavailabdility of silvex will increase grower
preharvest drop countrol costs for apple grovers by adout
$5.00 (using NAA) or $35.00 (using Alar) per acre-treatment.
Although the use of Alar significantly increases preharvest
drop coatrol costs, it aleo provides additionsl benefits:
Alar, like silvex, enhances the quality of the frui. and
promotes early~season marketability. Thus, it is reasocnable
to conclude that Alar would de used by grovers as a silvex

alternative.



The use of Alar and NAA as silvex alternatives may

increase apple grover production costs by as much as about

$l million per year or an average of $20 per affected

acre. Since apple production (growing + harvesting) costs
range from about $700 - $950 per acre, the projected iancrease
in drop control costs would iucrease total production costs
by from 2-32 per year on the affected acres. Assuming that
50,000 acres of apples are currently treated vith silvex per
year, the cost impact would occur on about 102 of U.S. a ple

producers.

Growers of Italian-variety pruanes would incur major
adverse iacome impacts if silvex is unavailable. Prune

*/

grover impacts vere derived as follows:—

vith silvex:

average production per acre: 5 toas
market: fresh
grover price per toa: ©818S
average gross revenue per acre: $§775
average production costs per acre: $504
net revenue per acre: $271

EZEhia analysis 19 based oo a l-year (1975-1977) average
price for fresh prunes grown in Oregoa. Production
averages and costs are based on & 1974 bdudget for Italian
pru. ‘s grovan ia the Willamette Valley of Oregoa. Coscs
vere cdjusted upwvard dy 3T per year to accouant for
inflation duriang the 1974~1979 period. <Costs without
silvex vere reduced by $10 per acre to account for the
lack of treatment expense if silvex is unavailable (treac-~
ment costs using silvex on prunes assumed to be the same
as those for apples).



average production per acre: 3.5 tons

market: fresh
grover price per ton: §155

average gross revegue per acre: $§543

average producticn costs per acre: $494

net revenue per acre: $49

Reduction in per acre net revenues (from $271 to
$49) of this magnitude (82%) due to the lack of preharvest
drop control amounts to an aggregate revenue loss of about
$1.8 million per year. Revenue losses of this maguitude
(assuming the continuing lack of an alternative for silvex)
would probably lead growers gradually to replace the Italian
prune cultivars with other crops; completion of this process
would take seversl years following car-~sllation of silvex.
Assuming growers would replaot the affected acres with other
tree fruits, they would incur establishment costs ranging

from about §3,000 to $5,000 per acre in current dollars.

Sufficient information to evaluate prcoducer the impact

of a cancellation of silvex for use on peare is not available.

(c) Consumer Imnacts

The cost incresses projected for affected apple growvers
($1 million/year) may be absorbed at the growver level since
only adbout 102 of U.S. grovers would be directly affected by
e restriction un silvex. If the coste '‘eare passed ou to

consumers, the rerail price effects would be negligibdle.
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Rectail prices for prunes would be expected to increase
as supplies dropped, but the extent of such an i1ncrease
canaot be reliably determined with available data. The
estimated 30% reduction in production of Italiau prune
cultivars ian the Northwest would result in production
losses of 12,390 trus (8,260 affected acres X L.S5 ton loss
per acre), as amuch as 402 of U.S. fresh prune production
(30,700 toas in 1977) and 6% of tocal U.S. pruce produ~tion

(fresh, processed, and dried prunes; 215,400 toas).

Sufficient information to evaluate the consumer impact

of cancellation of silvex for use on pears is not available.

(¢) Limitations of Analysis

The foregoing analysis has the following limicatioans
in additioan to the limitations commoan to the economic
analysis of the range, rice, non-crop and sugarcane uses of

silvex:

(1) Extremely little data are available concerning

the extent of silvex use on apples, prunes or pears; and

(2) 1laoformation provided by horticultural specialists
was used in lieu of quantitative datas coancerniag exrent of

silvex use and crop yields without silvex,
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G. Preliminarv Benefits Analvsis of Silvex

Use on_ Sugaicane

{1Y Current Use of Silvex and

Alternatives

Silvex is used in Louisiana and Florida sugarcane
fields to control various weeds which have developed
resistance to 2,4~D. In Louisiana, these weeds include
goldearod, aster, alligator weed, and various vinter annual
broadleaves. In Florida, the primary target weed pests are

dogfennel, ground cherry, nvightshade, and ragwveed.

In Louisiana, the principal alternative to silvex is
s combination product, consisting of dicamba (1 pound
per gzallon) and 2,4-D (1 pounds per gallon). Florida does
not now have a registration for this combination product.
Therefore, 2,4-D is the only currently available alternative

to silvex in Florida.

Silvex use has decreased markedly in Louisiana in recent
years (Table 1). The decreased levels of silvex in Louisiana
have been attributed to shortages of ailvex and the lowver
spplication costs of the 2,4-D-dicamba combination product.
Some of the lLouisiana cane growers are likely to shift back
from the 2,4-D-dicamba combination product to eilvex

because of yield lcsses reportedly experienced vith the
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combinat.on product. In sddition, some sugarcane acreasge is

shi fting to soybean production in Louisiana. The 2,4-D-dicamba
combination product cannot be used on sugarcane adjaceat to
soytean fields becsuse it is phytotoxic to soybeans. This

is expected to further increcase siivex use.

Table 1. Silvex Use on Sugarcane Grown for Sugar and Seed, 1978

1 1
1 1976 1977 1978 |
{Location Harvested Treated Harvested Treated Harvested Treatedt
1 1,000 acreg—— 4
{Plorida 298.0 30.0 300.0 30.0 310.0 30.0 ¢
flouisiana 315.0 200.0 322.0 170.0 300.0 85.0 ¢
1Texas 27.3 0 33.9 0 4.1 o
10.8.* 747.0 230.0 7159.4 200.0 752.4 115.0 ¢

*/ Puerto Rico 183 oot included, but silvex use in that location i1s negligible.

Expe 't opinion suggests that sugarcane yield loss of
less than 102 would occur in Louisiana if the 2,4~D~dicamba
combination product vere substituted for silvex. 1In Florida,
yield losses of up to a maximum of 30X could occur if 2,4-D

vere substituced for silvex.

(2) Economic Impact

(a) User lmpacts

The economic impacts of the cancellation of silvex to
sugarcane producers include zhaanges ian veed control costs
40d potential yield losses in Louisiana and Florida.

Berbicide coets would decline in bozth Louisiana and Florida.



In Louisiana, the substitution of the 2,4-D~dicamba coubi;
nation product for silvex would reduce chemical costs from
$5.00 to $3.50 per acre. 1In Florida, the substitution of
2,4-D for silvex would reduce chemical costs from aboaut

$5.00 to $4.00 per acre. The aggregate decrease in veed
control coscs s estimated at approximately $260,000 asnually

(assumes the 1976-1978 asverage of silvex treated acres).

This raving in herbicide costs will be offset by yield
losses and therefore gross revenue losses to sugarcane
producers. Yield losses of 251 are expected to result in
a4 loes in value of production of approximately $4.0 million
in Florida. VYield losses ranging from 0 to 10 perceat could
result in losses ia value of production as high as $6.3

million in Louisianas.

Aggregate ecrnomic impacts to the users of silvex
are estimated at approximately $§3.8~10.) million annually.
Aggregate losses of $4.0 million ($130 per silvex treated
acre) are expected in Florida. In Louisiana, estimated
economic impacts range from gains of $0.2 million to losses
of $6.1 million (economic impacts ranging from a gain of
approximately $1.50 per acre to lossee of $40 per silvex

treated acre), depending on the level of yield loss (0~102).

(b) Market and Consumer Impacts

The 1976-197C average annual sugarcane production

exceeded 26 million tone. Production losees of 596,580

«Ql=-



toas folloving a silvex cancellation (assuaming a 252 yield
loss and a 102 yield loss on silvex treated acreage in
Florida and Louisiana, respectively) is approximately 22 of
the total U.S. cane production. 1978 U.S. - produced cane
sugar represented less than 18% of the U.S. sugar supply.
Therefore, the cancellacion of silvex is not anticipated to
result in measurable sugar price changes at the aarket or
consumer level. Since cane can be sold for either sugar or
seed at approximately the same price, measurable price

changes are not anticipated in the seed cane market.

H. Preliminary Benefits Analysis of Silvex use on

/

*
Noa=crop Areas-

(1) Curreat Use

Silvex is registered for control of many bdroadleaved and
herbaceous vecdo::/Ln a variety of urben and rural noa-crop
aress such as fencerows, storage areas and pprkin( lots.
Silvex is used because of its relatively low cost., the broad
spectrum of weeds it controls and its selectivicy for control
of undesirable plant species. Generally, the weed control
achieved ou these sites does aot involve masajor economic

benefits.

'7"lon-crop areas” includes: fencerowvs, hedgerovs, feances

Taot othervise iacluded among previously suspended uses,
e.g. rights-of-vay, pasture); industrial sites or bduildings
(not other wise included among previously suspeaded uses,
e.g. rights~of-vay, cosmercisl/ornasencal turf); storage
."ll, vaste areas, vacant aod parkiag lots.

-’ Pest weeds include the folloving bdroadlesved plants~-~
pigvesd, tagveed, lambsquarters horsenettle, cocklebur,
morniagglory~-and woody plants=--oaks, poplar, cottonvood,
wild cherry, blackberry, honeysuckle, poison ivy, and

vild grape.
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Recent dats on the usage of silvex for nomcrop areas

is not available. Howvever, a 1974 publication reported that
60,000 1bs. a.e. of silvex were used for general maintenance
on 30,000 acres of grounds at industrial, commercial and
inetitutional sites. This area is a small proportionm (1.72)
of the 1.8 million acres treated with herbicides for

grounds maintensnce.

Both cherical and non-chemical controls are availabdle
as alternatives to silvex, Chemical alternatives include
herbicides, such as 2,4-D, picloram, dicamba, AMS, or
amitrole. Probably the most comparable alternatives are
combination products, such as 2,4-D ¢ picloram or 2,4-D
+ dicanba. Soil sterilants, such as sodium borate or sodium
chlorate, control wveeds that silvex controls dut are effective
primarily as preventi@e controls. Subsequent infestations
sometimes may require follow-up treatments wvith coanventioual

herbicides.

Mechanical methods of control, such as moving or shearing,

or manual methods could also serve as alternatives to silvex,.

(2) Evaluation of Silvex and Alternatives

The efficacy of the alternatives compared with that of
silvex is not xmovn. The spectrum of wveeds controlled will

differ from that of silvex for the individual sctive ingredients.
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However, silvex's wveed spectrum may be spproximated fairly
closely by using a combination product or by usiang multiple

applicetiocas of different herdbici'es.

Cenerally, ao wore than one treatment with esilvex is
needed asnnually to echieve coatrol of the problem wveeds.
In some circumstances, one treatment will give control
for up to four years. Combination products with 2,4-D and
picloras ll give control for a length of time comparsbdle
to that ;rovided by silvex, but other herbicides, such as
2,4-D aloue or amitrole, way require mwore thao one -reatment
annuaily. The length of control with mechanical or manual

mseans is uaknown.

(3) Eeconomic Impact

In geaeral, effective 1lternactives to silvex exist for
non-crop sites. Effective alternative combination products
vhich provide equally loag term control are registered.
Ispacts oo users of silvex will be felt in the form of

iacreased control costs for the comdination alternatives.

Cancellation for the non~-crop use of silvex is likely
to cause little, ‘f any, economic {mpact at the market
and cousumer levels. UEffective alternatives are availabdle,
and the economic value of veed control oo noa-crop sites is

very small.



IV. REGULATORY DETERMINATION

Section 6(bd) of FIFRA provides that the Agency
may move to cancel the registration of a pesticide "[i]f it
appedrs to the Administrator that a pesticide... vhen used
in accordance vith videspread and commonly recogniszed
practice, gensrally causes unressonable adverse effects on
the environment.” In effect, this "unreasonable adverse
effects” etandard requires & finding thaet the risks of each
use of the pesticide exceed the benefits of use, when
the pesticide is used in accordance vith the terms and
conditions of registration or in accordance with videspread

and commonly recoguiszed prac:ico..

Upon concludiang the RPAR reviev of a pesticide, {f
the Administrator determines that the risks of use outwveigh
the benefits of use, be may issue & notice of inteat to
cancel or deny registratios, pursuant to section 6(d)(1)
or Section 3(c)(6). 1If on the other hand, the Adsmimistrator
deteruines that the use of the pesticide appears to cause
unreasonable adverse effects on the eanvircament, that there are
uncertainties in the dats relating to the risks sand benefits
of these vees, and that additional data on the risks and
benefite will assist the Agency in determining whether or

not to cancel the pesticide, he may issue a notice of inteant



to hold a hearing pursuant to sectiom 6(b)(2) of FLPFRA to
determine vhether the registration should bde caacelled or
applications for registretion denied. In the present
instsance, relative to the orchard, sugarcene, rice, rangeland,
sud other non-suspended uses of rilvex, a determination to
issue & notice of intent to hold a hearing pursuant to

section 6 (b) (2) is the prudent course of action.

The foregoing review indicates that exposure to
silvex and/or TCDD may result in significant adverse effects
oa exposed populations. Agency enalysis shows that the
rice, sugarcane, orchard, rangeland and aoa=-crop
uses of silvex create opportunities for direct and iadirect
exposure to humane through aserial drift ana/or relate:
coatamination of vater, food, and enviroameatal media.

/

Even vithout quantitative dato: on levels and routes

of exposure, it is clear that any exposure, particularly in
the case of TCDD, whether from & single source or cumulative
sources, appears to pose riske of oncogenic, fetotoxic
and/or teratogenic effects in the exposed populations.
Addicional data om routes of exposure, relative coatridution
from the several uses of the pesticide in areas of multiple
use, and mechanisme for reducing exposure would sssiet the

Ageacy in assessiang wvith greater precision the degree o!f

hasard asssociated vith the aoun-suspeaded uses of silvex.

e/ Because of the many varied and videspread uses of silvex
silvex, it (s often difficult, or impossidlie, to ascribde
residue to any one particular uee.
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The Agency estimates that cancelling the use of
silvex on range would have only a slight impact oa fars
income and beef prices. A number of chemical and non-
chemical slternatives to silvex are svailabdle to control the
various wveeds not trested with silvex. The availadbilicy of
alternatives and the very small quantity of screage involved
indicate that no unreasonable economic impacts will be felt
at either tae coosumer or market levels if gilvex is cancelled
for this use. At the user level, some increased cortrcl
coste and decreased production may be experienced by a small
number of users. ln some locations, the impact on users may

be sigunificant.

There are several chemicol alternatives which are
likely to be employed as sudbetitutes for silvex use on rice.
These compounds may be somevhat less effective and/or more
expensive than silvex for use on some veeds. Therefore,
some degree of increased control costs and reduced productioan
may be experienced on some acres as a result of the sub-
stituvtion of these materials for silvex. At the user level
the increased costs and reduced production will not be
large. BRovever, because silvex is used on little rice~-groving
acreage, the economic impact at the user, the consumer and
market levels will be quite swall if eilvex vere cancelled

for this use.
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dimethyl hydrazine) probably would e used by apple growvers

a8 chemical alternatives to silvex. Some acres would require
tvo anoual treatments wvith these materials for effective
control, wvhereas use of silvex requires only ose treatmenc.
The economic impact is likely to coasist of higher costs to apple
grovers resulting from the use of these slternatives equivalent
to - ‘otal of approximately $1 million per year or $20 per
ave1l age affected acre. The higher drop control costs will
increase production coscs by 2-3% per year. Apple production
and quality should not bde significantly affected. Prune
grovers curreatly using silvex wvould suffer significant iacome
reductions if silvex is unavailable. Italian and early
Italian prunes in the Northwest states drop an average of 152
of the fruit if eilvex is not applied ia mid-June to control
summer drop. Since there sre no regiscered alternatives to
silvex, production and revenues wvould decline sharply on the
affected acres. QRevenue reductions totaling $1.8 million
aanually, or $222 per affected acre, are pro}ec:cd to occur,
assuming no alternatives to silvex are developed to prevent
preharvest drop. Coatiaued losses of this magnicude vould
eventually cause grovers to push out the estimated 8,300 acres

of prunes for wvhich preharvest drop problems are significent.

The retail price of apples and pears wvould be unaffected
by cancellation of silvex for orchard use. The retail price

of prunes would increase by an undetermined smount.
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The dicamba - Z,4-D combination alternative is likely
to be the most cowmonly used substitute if silvex is cancelled
for use on sugarcane., Economic impacts arising from a
cancellation of silvex wvould result from reduced yield,
vhich would occur because the alterhative is less effective
than silvex. A worst-case estimate indica.es & 22 loss of
overall U.S. sugarcane production could be experi-
enced., Since U.S. produced caue sugar comprises oaly 182 of
the total U.S. sugar supply, no measurable sugar price changes

are likely to occur at either the market or consumer levels,

Both chemical aund non-chemical controls are availadle
as alternatives to silvex for use on nomn~crop asreas. The
chemical alternatives include 2,4~D, picloram, dicambas, ANS,
amitrole. Nom~chemical controls include mechanical methods
such as mowving, shearing, and manual methods. The relative
efficacy of the alternatives in comparsion to silvex is
uokoovn. However, it is believed that one or a combination
of the chemical aslternatives will be widely substituted for

silvex and will provide equivalent control.

The econowic impact of cancelling silvex for aon-crop
uses is not likely to be significant at user, consumer or
market levels; little acreage is treated vith silvex, and
effective alternatives are readily available. 1Io addition,
veed control on thes? acres does not confer significant

economic bdenefits.



While the becefits of silvex use on rasngeland, rice,

sugarcane, orchards saud noun~.rop areas are in some respects
not insubstantial, these beanefits do not, in the Ageucy's
judgement, appear to offset the risks which these uses pose
to man and the environmeat. Accordingly, the rangeland,
rice, sugarcane, orchard and noa-crop uses of silvex appear
generally to cause unreasonable adverse effects on the

eaviroaoment.

Because of uncertainties and incoaplete data relating
to some of the factors which enter ioto the risk-benefit
analysis, the Agency is seeking additional data oo these
silvex uses before making a final regulatory determinatioan.
FIFRA provides for the resolution of such questions through
public hearings held pursuant to sectiona 6 (b)(2). Through
the heariang process, the uncertain areas become subject to
public dedbate, nev information is collected, and the Agency

is able to arrive at an informed decision.

Moreover, io this case, & section 6(d)(2) hearing is
particularly appropriate because section 6(b)(l) hearings on
the suspeaded uses of silvex are currently in progress.
Because many of the issues to de review.d and resolved are
generic to both the suspended and the non-suspended silvex
uses, inforwation and approaches developed for one category
may shed additioconal light oa the other category. Thus, a
section 6(b)(2) hearing merged wvith the oagoing 6(d) (1)
hearing voula allow consolidaced debate and disposition

regarding all silvex uses.
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