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ENVIRONMENTAL PROTECTION AGENCY 

[FRL- OPP-

PRELIMINARY DETERMINATION CONCERNING 
A REBUTTABLE PRESUMPTION AGAINST REGISTRATION 

OF PESTICIDE PRODUCTS CONTAINING 
2-(2,4,S-TRICHLOROPHENOXY PROPIONIC ACID (SILVEX) 

NOTICE OF INTr.NT TO HOLD A HEARING 
TO DETERMINE WHETHER OR NOT CERTAIN USES OF 

SILVEX SHOULD BE CANCELLEO 

NOTICE OF A"AILABILITY OF POSITION DOCUMENT 

I. INTRODUCTION 

On February 28, 1979 the Administrator of the 

tnvironmental Protection Agency (EPA) ordered the 

emergency suspension of the use of two phenoxy herbicides, 

2,4,S-trichlorophenoxyacetic acid (2,4,5-T) and 2-

(2,4,5-trichlorophenoxy) propionic acid (silvex) on fore ■ ts, 

rights-of-way and pastures, and the home and garden, 

aquatic ditch bank/weed control, and commercial/ornamental 

turf u ■es of silvex ( ■ uspended u ■ e ■). (44 FR 15897, 
1/ 

March 15, 1979)7 

The emergency ■ u ■ pension orders were based in part 

on d•ta and information developed for and through the 

Agency' ■ rebuttable presumption again ■ t registrati,n 

17 Su ■ pen1lon hearing ■ commenced on April 19, 1979, 
but were discontinued on May 15, 1979 after all regis­
trant• withdrew from the hearing1. The first pre­
heartng conterence for the rel•t•d cancellation 
proceeding ■ wa ■ hel~ on June 5, 19791 the formal 
evident!ary hearing will probably begin in the fall. 



(RPAR) for pesticide products containing one of these 

chemicals, 2,4,S-T {43 FR 17116, April 21, 1978). Silvex 

was ir.cluded in the suspension orders in part because 

2,4,S-T and silvex both contain the contaminant 2,3,7,8-

tetrachlorodibenzo-p-dioxin {TCDD), a highly toxic chemical, 

have comparable uses and correspondingly comparabl~ 

exposure potential, and poae risk concern• which are 

similar in many way■ • 

At the time the scspension orders were issued, 1ilvax 

was a candidate for a reb•Jttable presumption against 

~egistration {RPAR), but an RPAR had not been issued. 

Huwever, the RPAR r~view of 2,4,S-T and the suspension 

action prompted the Ag~ncy to expedite its RPAR review of 

the use of silvex on rangeland, rice, sugarcane, orchards 
2/ 

and non-crop areai (non-•uspended uMea). As a result of 

this exoedited review, th~ Agency has determined that the 

non-suspended uses of silv.,x meet th• tisk criteria for 

issuance of a rehuttable pre•umption againat registration 

baaed on the oncogenic and other chronic ~r delayed toxic 

effect ■ risk criteria for isauance of a rebuttable 

presumption against registration. (40 CFR 162.ll(a)(l)). 

2/ The non-crop u1e1 of 1ilvex include use on or 
around nun-crup ■ ite1, including fencerowa, hedgerows, 
fence ■ (not otherwi~e included ir 1u1pended use ■, e.g, 
right ■ of way, P••ture)r induatri•l ■ ite• or building ■ 
(not otherwi1e included in 1u ■ pttnded uae», e.9., cighta­
of-way, commercial/vrnamental tJrf), storage arera, w••t• 
areaa, vacant lots, parking area ■ • 
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The A9ency baa also determined that the criteria for 

rebuttir.g the presumptions of risks do not appear to be 

aatiafied, and that the risk• appear to be greater than 
3/ 

the benefita7 

Accordin9ly, the Agency i• announcing ita determi­

nati0n to initiate pr~ceeding• to determine whether or 

not to cancel or modify the term• and conditions of 

regiatration of the non-suspended uaes of ailvex, 

purauant to FIFRA section 5(b)(2) of the Federal Inaect­

icide, Fungicide, and Rodenticide Act,•• .mended, 7 c.s.c. 
SS136 ~- aeg. (FIFRA). Aa explained in thi• 

3/ Ordln.rliy, the public phase ~f the RPAR review of 
a chemical begins with i1auan~e of a notice of rebut-· 
table presumption in which the Agency pre1ent1 the data 
and ~ther information which indicate that the chemical 
meets or e•ceeds the risk criteria set out at 40 CPR 
162.ll(a) (3). The A9ency invite• regi1trant1 and ,:,thee 
interested partie1 to comment on the data and information, 
and to present information on the benefits of the chemical. 
The rebuttals to the presumption and the information on 
benefits are reviewed and a Position Document 2/3 
preaenting the Agency'• review of data relating to ri1k1 
and benefits ii issued to the public, and submitted to 
the U.S. Department of A9riculture and the Scientific 
Adviaory Panel for review (1ee 1ection II of thi1 Notice). 

In the pre1ent ca1e, the A9ency has collapsed these 
procedures into a singl~ action becau1e the data and 
information inJicating that the non-1u1pended u1es of 
ailvex appear to pre1ent unrea1o~•ble ri1k1 to the 
environment indicata that a deci1ion on th••• chemical• 
1bould be reached as expeditioualy aa po1sible. It 1• 
in the public interest to consolidate deciaionmaking on 
all uae1 of 2,4,5-T and silvex in a 11n9le lfl(Ji1l proceed-
ing. Moreover, 1ince the action 11 •t this polnt 
prelimin•ry and 1ubject to revi1ion after consideration of 
the vlewa •nd r1cumm1nd1tion1 of the United St~te1 Dep•rtment 
of Agriculture, pe1ticide regiatr•nt1, the Scientific Advi1ory 
Panel, and other intere1ted p•rtie1, the public review and 
couent functi9n of ih• RPAR proc••• i1 fully 1ati1fied by the 
proceaure1 ~utlined n thi1 notice. 
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notice, this action is a preliminary determinat!o~ at 

this point, pending external review through submission 

to ar.d reviaw by tne United States Department of 

Agriculture and the Scientific Advisory Panel, pursuant 

to PIFRA sections 6(b) and 25(d). The &ction doe• not 

become final until the Agency has reviewed the comment ■ 

of the ■e reviewe~, and i ■ sued final notice ■ based in 

part on con ■ ideration of these comments. 

In broad summary, the Agency haa deter~ined ~hat 

the non-auspended uae ■ of ailvP-x meet or exceed the risk 

criteria for ia ■ uance o! an RPAR ■ et out at tO CFR 162.11 

(a)(l), and that applicable data and information submitted 

in response to TCDO i ■ aue ■ in the 2,4,5-T RPAR do not 

rebut the pre ■ umption ■. Therefore, the riaka t.o human ■ 

of oncogenic, fetotoxic, and teratogenic effects are of 

■ uff icient concern to require the Agency to consider 

whether offsetting economic, social or environmental 

benefit ■ exist. 

The Agenc.1 has considered benefits informatio,, which 

peaticide registrant ■, the U.S. Dep.rtment of Agriculture, 

and other interested parties have provided to the Agency, 

and h•• analyz•d the economic benefit ■ of the non-1u ■ pended 

uaea of ■ ilvex. The Agency haa weighed ri ■ ka and benefit ■ 

together in order to determine whether the riaka of each 

uae are warranted by the benefit ■ of the uae. 
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With respect to the non-suspended u ■ es of silvex, 

the Agency ha ■ ~etermined: (l} that these uses appear 

generall~· to cau ■ e unreasonable adverse effects on the 

environment, ( 2) that ·there are uncertainties in the data 

relating to the risks ~nd benefits of these uses, (3) that 

additional data on the risks and benefits of the non­

•~•pended uses of silvex wi:l permit the Agency to 

determine whether or not to cancel the registrations 

,:or these uses, and , 4} that such information can best 

be •cquired through a Qublic hearing pursuant to FIFRA 

Section 6(b} (2). 

The remainder of this Notice and the ac~ompanying 

Po ■ ition Document set forth in detail the Agency's 

analy■ i ■ of data and information relating to the risks 

and benefit ■ of the non-suspended uses of 1ilvex and 

the Agency'• reasons and factual ba1e~ for the regulatory 

action it i1 initiating. The Notice is-organized into 

four 1ection1. Section I 11 thi1 introduction. Section 

II set ■ forth a gener•l discu11ion of the regulatory 

fra■ evork within which this action is taken. Section III 

1ets forth the A9ency 1 1 preliminary determination, 

relating to the ri1k1 and benefit ■ a11ociated with 

the non- ■ uspendad u1•1 of ailvex and initi•ting the 

regulatory action ■ which flow from these determinations. 

Section IV provide ■ a brief di1cu ■ 1ion of the procedure ■ 
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which will br. followed in implem~nting the regulatory 

actions which the Agency is in}tiating in this Notice. 

II. Legal Bactgroand 

A. General 

In order to obtaira a registration tor a 

pesticide under FIFRA, • manufacturer must ~emonstrate th~t 

the pesticide satisfies the statutory standard for r•gistr~­

tion. That standard requires (among other things) that the 

pesticide perform its intended function without causing 

•unreasonable adv~rse effe,ts on the environment• (FIFRA, 

aection 3(c)(S)J. •unr•Asonable •dverse effects on the 

environment• is definrd to mean •any unreasonable risk 

to man or the envir,nment, taking into ~ccount the 

ecvnomic, social and environmental costs and te"•fits of 

the use of any pesticide• (FIFRA, section 2(bb)). 1n 

effect, this standard requires a findinq that the benefits 

uf each use of the pesticide excee~ the risks of uae, 

when the pesticide i1 u~ed in accordance with the terms 

and conditions of regiatration, or in a~cordance with 

commonly recognized pra~tice. The burden of proving 

that• pesticide satiafies th• registration standard 

ia on the pruponents of registration (e.g., regi1trant1, 

u1er1), and continue, as long as the registration remain• _,_ 



in effect. Onder ■ ection 6 of FIFRA, the Administrator 

ia requued to cancel the registr•tion of a pesticide or 

modify thft terms and conditions of registration whenever 

he determine• that the pesticide no longer satisfies the 

statutory standard for reglstration. 

a. The RPAR Process 

The Agency created \h-. rebuttable presumption 

against registration (RPAR) process to facilitate the 

identification of pesticide uses which may not satisfy 

the statutory standard for registration and to provide 

• public, informal procedure for the gathering and 

evaluation of information about the risks and benefits 

o.t these uses. The regulations governing the RPAR process 

are set forth in the Agency• 3 regulations at 40 CFR 162.11. 

This 1ection 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 

annuunces 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 \.'hich the 1~resumption is based ,:.nd to submit 

data and information to rebut the pr~sumption. Respond­

ent• may rebut the presumption of risk by showing th~t 

the Agency'• initial determin•tion of risk was in error, 

or by ■ howing ~hat use of the pesticide i1 not likely 
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tu result in any signific&nt exposure to man or to 

animals or plants of concern with regard to the adverse 

effect in question. Further, in addition to suomitting 

evidence to rebut the risk presumption, rei;pondents ,nay 

submit evidence as to whether the economic, social and 

environmental benefits of the use of the pesticide subject 

to the •·resumption outweigh the risks of use. 

The regulations require the Agency to conclude an 

RPAR by issuing a Notice of Deter~ination in which the 

Age~cy states and explains its position on the question 

of whether the RPAR risk pr~sumptions have been rebutted. 

If the Agency determines that the presu.~~tion is not 

rebutted, it will then consider information relating to 

the social, economic and environmental costs and b~nefits 

which r9gist,ants and other interested persons submitted 

to the Agency and o~her benefits infor~ation known to the 

Agency. A!ter weighing of the risks and the benefits 

-of a pesticide'• uae, the Agency may conclude the RPAR 

proce~a either by issuing a notice of intent to cancel or 

deny reqistration(s), pursuant to FIFRA section 6(b)(l) 

and l(d)(l) or by issuing a notice of intent to hold a 

hearing pursuant to section 6(b)(2) of FIFRA to determine 

whether the regiatration(s) should be cancelled or appli­

c•tions for regiatration(a) denied. 

-a-



c. Notices of Intent to Cancel or·to !old 
a Hearing 

FIFRA provides two mechanisms for instituting 

proceedings to cancel pesticides. The Administrdtor may 

issue a notice of intent to cancel a pesticide and offer 

registrants and other affected persons an opportunity to 

request a hearing. (FIFRA, S6(b) (1):. Alternatively, 

the Administrator may issue a notice of intent t~ hold a 

he•ring to determine whether or not the pesticide should 

be cancelled. (FIFRA, S6(t) (2)). 

The judgment of whether to issue a S6(b)(l) or a 

S6(b)(2) notice is within the sole discretion of the 

Administrator or his duly designated delegatee. !f tt1e 

Administrator determines that the risks of a pesticide's 

~se appear to outweigh its benefits, he may issue a 

notica of intent to cancel pursuant to FIFRA section 

6(b) ( l). If, however, the Administrator'~; judgment 

concerning the risks and benefits o: a pesti~idc's use is 

only tentative, the Administrator may issue a notice 

under section 6(b)(2) declaring his intention to hold a 

hear in~ ~to determine whether or not its registration 

should be cancelled.N 

D. !xternal ~eview 

FIFRA requhes the Agency to submit notices 

issued pursuant to sectio~ 6 to the Secretdry of Agricul­

-9-



appropriate steps are taken to make copies of 

the Position Document available to registrants a.nd other 

interested persons at the time the decision documents are 

transmitted for formal external review, through publi­

~ation of a notice of availability in the Federal 

Register, and by other ruedns. Registrants and other 

interested persons will be allowed the same period of 

time to comm~nt--30 days--that the statute provides for 

receipt of comments from the Secretary of Agriculture 

and the Scientific Advisory Panel. 

E. ~inal Notices 

The determination to issur. a FIFRA section 6 

notice is a prdliminary determination, pendinq external 

review and Agency analysis of comments re~~ived. On the 

basis of these co~ments, the Agency ~ay withdraw the 

notice, issue a f!nal notice without modification, or 

modify the notic~, as appropriate. 

Afte~ complying with these external review require­

ments and if th~ notice is not withdrawn, acco~plishing 

an) cha~ges in the contemplated action which are deemed 

dppropriate as a resYlt of any comments received, the 

Agency tmplemer ·s the desired regulatory 11ction by 

sending and making public a notic:e of intent t·, cancel 

under FIFRA si•ction 6 ( b) ( l) or a notice Cl f intent to 

-11-



ture '-''ith an an.;1lysis of the impact of the proposed 

action on the agricultural e~onomy (FIFRA, Section 6(b,). 

The Agency is required to submit these documents to the 

Secretary of Agriculture at least 60 days Jefore making 

the notice effective by sending it to registrants or 

making it public. If 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 submit sec~ion 6 notices, at th~ sam~ 

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 

pioposed action on health and the environment. (FIFRA, 

S2~(d)). 

~ltho~gh not required to do so under the statute, 

'the Agency has d!termined that it is consistent with the 

general theme of tne RPAR process and the Agenr.y's overall 

policy of open decisionmaking to afford registrants and 

other interested persons an opportunity to comment on the 

bases for the proposed •ction durin~ the time that the 

propo ■ ed action is under re,·iew by the Secretary of Agri­

culture and the Scientific Advisory Panel. Accordingly, 

-10-



hold a hear1ng under FIFRA section 6(b)(2). If related 

hearings are in progreRs, the Agency may mov~ to consoli­

date proposed FIFRA section 6(b) proceedings with 1uch 

ongoing FIFRA proceeding£. 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 h!s final decision regarding cancellation, 

which may include an ,rder r.ancelling some or all uses. 

III. Determinations and Initiation·of ~egul6tory Action 

The Agency has considered information on the risks 

associated with the non-suspended uses of silvex, 

including information submitted by registrants and other 

interested persor.~ in rebuttal of the i,4,5-T RPAR. T~e 

Agency has also considered information on the social, 

economic, and environmental benefits of the non-suspende~ 

uses of s~lvex, including information submitted by 

the United States Dep~rtment of Agricu~ture. The Agency's 

assessment of the risks and benefits of the n~~-•uapended 

uses of silv~x, 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 Ooc\lm•nt is h~reby adopted by the Agency as 

its statement of reasons for the determinations and actions 

announced in this Notice. For the reasons summar1~ed 

below and developed in detail in the Position Do~ ~~nt, 

the principal determinations of the Agency with L-~pect 

to silvex Are as follows: 

A. ~etermination on iisks 

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.ll(a)(lJ, 

and that the rangeland, rice, sugarcane, orchard and non-

1-:rop area uses of silvex pose risks of these adverse effects 

to human populations. As the Position Document explains, 

the Agency has determined that information available to the 

Agency (including tr.formation submitted to rebut these risk 

criteria for the 2,4,S-T RPAR) is insufficient to lay to 

rest the Agency's conc~tns that silvex anci/or TCDD pose risks 

of fetotoxic and teratogenic effects in unborn chil(~en, ~nd 

that TCDO and ailvex containing TCDD pose risks of cancer 

among exposed populations. The Agency hds determined that 

the uses of ailvex create opportunities for human exposure 

to these chemicals and that such exposur~ appears generally 

to cause adverse human effects. The Agency has therefore 

-13-



concluded that the onc1:,gen ic, f etotox ic and ter a tog en ic 

risks associated with ~he non-suspended uses of silvex 

are of sufficient magnltude to require the A"ency to 

determine whether the non-suspended uses of silvex of fer 

social, economic, or environmental benefits which offset 

these risks. 

-14-



B. Determination of Bene!its 

The uae1 of 1ilvex which are subject to thl• notice 

fall into five categ~rie1: ran9e, rice, 1ugarcane, orchard 

and non-crop area ■. ror each ~f these u ■ e categories an 

eatimate of the economic impact of cancel lat ion of s llvex 
4/ 

wa• made.- The1e estimate• are intended only •• approxi-
S/ 

mationa based on available information.- The Agency'• 

analysia of thia aveilable information leads to the 

conclusion that the benefit ■ of 1llvex for the five 

categories of uses are appr~ximately •• ■ et forth below. 

l. }tan9eland 

•· Peat Infestation and Damage 

Approximately 900 million acres of rangeland exi1t 

in the United State ■• Rangeland is used•• grazing land 
6/ 

for live1toc:k. principally cattle7 A wide variety of 

4/ It 11 aa1umed that 2, 4, 5-T al10 wo•Jld be canceled 
and unavailable•• a 1ub1titute for 1ilvex. In view of 
the virtually identical toxicological Chdtacteri1tic1 of 
the two compounds and the 1imilarity of their benefit1, 
it la unlikely that only one of them would be canceled 
tor the u••• for which they a,e alternatives for each 
other. 

5/ 'r.le Agency is continui~g to collect and review d~ta 
relating to the benefits of 1ilvex for range, rice, 
1ugarcane, orchard, and non-crop area1. 

!/ •Rangeland• 11 defined a1 land producing forage for 
anl■ al consumption, harvested by grazing, which i1 not 
cultivated, 1eeded, fertilized, irrig~t~d or treated with 
pe~ticide1 or other 1uch 1imilar practice ■ on an annual 
b~ ■ ia. r1ncerow1 enclo1in9 range •re•• are Jncluded •• 
p.irt of the r•nge. 
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herbaceous and woody plant• infest rangeland and 

compete with the desired forage species for nutrients, 

water, apace and light. The moat 1erious problems occur 

on rangeland in the southwestern U.S. 

b. Ose of Silvex and Alternative ■ 

(1) Current Use of Silvex 

Each year, approximately 150,000 acres of rangeland 

in the United States are treated with silvex. Silvex i• 

used almost exclusively in the Southwest. The principal 

pe1t species which silvex is applied to control are 

variou1 oak 1pecie1. 

(11) Non-Chemical Alternative~ 

Prior to the introduction and wide-scale u1e of 

chemical herbicides, various hand and mechanical method• 

,ere the exclusive tool• for range weed control. The11 

■ ethoda have not been entirely replaced by chemical 

herbicides. However, while hand and mechanicul operations 

can effectively control many of the peats in a reasonably 

efficient manner, ~hey do not 1ub1titute efficiently for 

••rial chemical treatments when lar9e tracts of in!eated 

acreage are involved. 

(111) Chemical Alternati9eS 

Several registered chemical alternatives as well•• 

non-chemical controls not analyzed here are effective 
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•g•in•t one or more of the various range weed• controlled 

by ailvex. However, theae chemicals ace either not 

regiatered for aerial •pplication or are not•• ~ffective 

•• ailvex foe ••rial application. 2,4-D 4nd d1cub• can 

be applied aerially to rangeland, but they are re:atively 

ineffective•• foliar spray ■ • The USDA Assessment Tea11 

concluded that there is no effective alternative to ailvex 

for aeri•l control of oaka. 

Since there are no effective altern~tivea to aerially 

applied ■ ilvex for o•k control, the yield effects 

reaulting from cancellation of ailvex for range use could 

be aevere on acreage currently treated with 1ilvex. 

Cancellation would leave uaer1 with no aerially applied 

alternative control o~ ln••• acre,. In aome areas, beef 

c. Economic Imiact of eanr.ellation of 
slivex for an9eiand 

Uaer i ■ s,.cta developed by the USDA A1aea1ment Team 

•••b•r• are used in thia analyais. The•• eatimate ■ were 

baaed on available information (both empirical and 

opinion) and for• approximate me•aure ■ of potantial 

Lap.eta. 

Current ailvex uae ia li•ited primarily to control 

· of various oak apeciea by aerial application of the 

herbicide. If ailvex is canceled for this uae, moat 

-17-
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users probably will choose not to tre•t large areas 

for ■ erly treated with silvex because no comparably­

effective alternatives are available. These users will 

s•ve fro ■ $4.60 to $13.00 per acre in control costs. 

The•e savings, however, will be offaet by lower reven~•• 

fro■ reduced production. Those silvex users who need 

only spot treatments on smaller tracts will be able to 

obtain ao■ e 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 1ilvex now. 

The economic impact of cancellin1 1ilvex for range 

would be negligible at consuaer and natio~al ~evels 

because ailvex is now used on so few acres of rangeland 

(approximately 0.21 of o.s. rangeland). 

2. Rice -
a. Peat Infestation·and·CamagP. 

Weeda reduc~ th~ yield and quality of rice in the 

U.S. on approximate~y 2.5 million acres. Herbicide, are 

used on about 981 of commercial U.S. rice acreage. Field• 

•re frequently treated more than once per year. Moat 

tre•taenta are made by cu1tom aerial applicators. It 

has been estimated that the total coat of weed control 
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and d1rect 1 -1ae1 fro■ weeds is several hundred million 

dollars per year. 

Condition• favor ~te for growing rice also favor the 

growth and reproduction of many terre•t~ial, aquatic, and 

ae ■ i-aquatic weeds. Rice weeds reduce yields by direct 

cu ■ petition and reduce quality through contuination of 

the harvested grain with weed seeds. Weeda 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 year ■ • 

Silvex i ■ used annually on only 2000 rice-growing 

acres in the United States. The principal weed peats 

for which ■ ilvex 1• used include hemp 1e1bania, northern 

jointvetch, mornin99lory, ducksalad and red ■ tem. With­

out weed control, significant yield and qu~lity reductior.a 

on rice in the ailvex uae area could occur. 

( i) Carrent·uae·of Silvex 
ana·X\t1rnatlve1 

Silvex uae on rice 1a c~nfined to the lower 

Niaaiaaippi Valley reqion (Arkansa1, Northern Loui ■ iana, 

Nisai1aippi and N11aouri). Silvex ia u1ed annually un 

2,000 .:re1 out of approxi ■ ately 2.5 million rice-growing 

acre• in the U.S. that receive ■ ome herbicide treatment. 
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Varioua herbicides and cultural practices are 

coaonly employed to control rice weeds. Current practice• 

generally combine chemical and cultural controls. There 

ia no information which suggests that cultural con~rol3 

would provide adequate control of rice weeds in the 

absence of any chemical controls. Thua, it i• likely 

that chemical alternative• to ailvex would be ~••din 

conjunction with cultural controls if silvex were canceled 

for use on rice. 

Herbicides moat frequently uaed on rice include 

propanil and mulinate, wnich together account for 731 of all 

herbicide acre-applications to rice. These two herbicides 

are used principally to control gra•• weeds; however, 

propanil r.ontrol1 certain broadleaf and aquatic weed• 

that are controlled by ailvex. 2,4-D is the only other 

herbicide used in ap9recjable quantities in the four-

state ailvex use area. Other herbicides, MCPA, b!fencx, 

bentazon and oxadiazon may also be used in place of ailvex. 

They are currently us•d in other st.tea. 

c. Co~parative·!fficacy and eo,t of Silve1 
andAlternat1ve1 of 01e on Alce 

-------------------------------....... ----Silvex control• moat bro.adleaf, aquatic and •edge 

weeds. Silvex, huwever, injures auybeans, a crop co-only 

9rown in rotation with rice. Silvex also damages cotton, 

a crop commonly grown in areas adjacent to rice-growAn9 
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acreage. These phytotoxic properties of silvex explain 

why silvex in ~•ed on few acres: rice grovers prefer to 

use 2,4,5-T, which is less phytoto~ic. 

Propanil is current! y applied to about 95 perc•nt 
. 

of the southern rice-producing area for early ••~~on 

control of grasses. Propanil selectively kills barnyard 

grass and many other grasses, aquatic, broadleaf and sedge 

weeds. Propanil control• hemp aesbania as effectively as 

silvex1 however, propanil is less effective than silvex 

for controlling northern jointvetch, ducksalad, ~nd 

reciate ■. If propanil were substituted on acres treated 

with •ilvex, yield and quality loss~s could occur. 

2,4-D is applied for control of many broadleaf, 

aquatic, and sedge weeds. Its use, however, is 

curtailed in the lower Mississippi Valley because it 1• 

highly injurious to cotton. Moat rice-growing st.~tes 

regulate the aerial 1pplication of 2,4-D to reduce 

damage from spray drift to nearby cotton fields. There­

fore, 2,4-0 may not be a viable alternative on all of 

the acreage now treated with ■ ilvex. 2,4-D i• applied 

applied at ■ idaeason and apparently pruvides control of 

■ any broadleaf weeds•• effectively•• 1ilv1x. 2,4-D 

doe• not control northern jointvetch •• effectively a ■ 

1ilvex and 1• ineffective on grass weed■ • 
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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, morningglor~ or 

redstem. MCPA is not used in the silvex use area since 

it is thought to be relatively ineffectiv! on hemp 

sesbania, northern jointvetch and Indian jointvetch. 

Bifenox, bentazon and oxadiazon ar8 three new herbicides 

which are currently used to a limited extent: they do not 

appear to be as effectiv~ as silvex on most broadleaf and 

aquatic weeds. 

E!fective weed control systems in rice combine 

preventive, cultural, mechanical and biol09ical methods 

with che~ical control methods. Cultural/mechanical weed 

control practices include planting weed-free seed, summer 

fallowing, cro~ iOtation, land levP.ling, seedbed 

prepar-tion, special seeding methods, proper management 

of water, cultivation and hand ~eeding (in sparse weed 

infestations or in small areas). Although some of theae 

methods are effe:tive alone on some rice weeds, they are 

usual~y combined with chemical herbicide treatmentc. 

d. !ccnomic·Imoact of·Cancel\ation 
of Silvex Ose·on·Rlc~ 

If S1lvex is cancelled for use on rice, cu:rent 

silvex users probably would use alternative chemical 
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controls. 2,4-D and ~ro~anil would be the most likely 

alternatives. Ose of these alternatives would cost 

$7.40 per acre-treatment (for 2,4-D) or $12.90 per acre­

treatment (for propanil), comp~reJ with $9.50 per acte­

treatment for silvex. Use of pronanil may necessit~te 

a second treatment, brin~ing the annual cost of control 

with this herbicide to S21.80 per acre. Other possible 

alter~atives 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 0.11 of dll treated acres) and the 

av~ilability of effective alternatives. 

3. Sugarcane 

a. Pest·Infestation and.Dama er ~se and 
E cacy·o ·s vex an A ternat1ves 
for·Sagarcane Use 

Silvex is used in Louisiana and Florida on sugarcane 

to control a variety of weeds that are resist~nt to 2,4-O. 

If uncontrolled, pest weeds would compete wirh sugarcane 

for nutrients, water, space and sunlight dnd would reduce 

crop yield. 

Silvex is used on about 15\ of all sugarcane 

harveste~ acres. Use of silvex has decreased in rec~~t 
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yearsi in 1976, approximately 331 oi acres used for growi~g 

sugarcane were treated with silvax. The primary alter­

natives to silvex are a combination of dicamba apd ~,A-D 

and 2,4-0 alone. 

Neither the combination of dicamba and 2,4-D nor 

2,4-0 alone is as effectiva as silvex. Therefore, some 

production losses, in some instances significant, may be 

expe~ted from replacement of silvex by either of these 

alter nat!ves. 

b. ~conomi~·Im~act of·Cancellation 
of S1lvex· f~r Sagarcane Use 

User level produr.tion V4lue losses, in a worst-case 

situdtion, could a~ount tr. $4.0 million in Florida and 

$6.3 million in Louisiana if ~ilvex were canceled and the 

combination of dicamba dnd 2,4-D or 2,4-D alone substituted 

for it. Th~ maximum estimated yield losses would amount 

to <>nl y about 21 of total tJ. S. sugari:ane production. 

Total U.S. sugarcane production accounts for only 181 of 

tne U.S. sugar supply. Therefore, the cancellation of 

silvex would not result 1n measurable sugar price changes 

at the market or consumer level. 

4. Orchard 

ft. Us~ of Silvex·and Alternatives 
on 6rcharcs 

Silvex is registered for use in prcv~nting ~t'?lea 

and prunes from dropnin~ t ... 1m trees prior 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 substdntial 

loss in apple crops. Apples that have dropped prematurely 

may be sold for low-return uses such as cider. P!unes 

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 varietie~. Use of silvex adds two to 

three weeks tn apple trees' retention of fruit for on-tree 

ripeni~g. The extra one to two weeks of on-tree ripening 

of fruit improves the color, sugar content and f!dvor of 

the sprayed fruit. These factors are particul~rly 

important for fresh-market growers who strive to n,aximiz~ 

the percentage of their crops which gr de out in the 

treah-quality categories. The grade impdcts of silvex 

are important to u~ers in all areds, including the 

southernmost apple states (Georgia, North Carolina, South 

Carolina, Virginia), where growers dttempt to produce 

high-color fre8h quality apples tor the highly-profitable 

e•rly-season market. 

Little quantitative data are availabl~ 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 dpples in 1976 Wd& limited 

to a few thousand acres as was silvex use on prunes. 

This nurvey data contrasts with information provided by 

horticultural perscnnel, who believed that use was sub­

stantially higher than that indicated by the survey data. 

Appdrently, little silvex is applied to pears. 

Currently, two alternatives to silvex are available 

for use on apples to control preharvest drop. NAA 

(1-Napthaleneacetic acid) is registered for apples bo~h 

dB an early season thinr.ing agent And as a late season 

drop control agent. Alar (succinic acid 2,2-dimethyl 

hydrazide) is registered for premature apple drop control 

d& • .,ell as for other growth regulating functions. 

Neither NAA nor Alar is considered to be as effective 

as silvex for premdture drop control. NAA is less 

effective than silvex in the southern ~pple sta~es and is 

best suited for varieties other than Red Delicious, the 

apple cultivar ~n which silvex is principally used. Use 

of NAA also mdy require a second annual applicdtion in 

some cases, whereas silvex is applied only once a year. 

Alar is a major alternative to silvex on apple• 

since- it is suitable for use or, Ped Delicious. Alar seems 

to be less ~f fective toan silvex !or preharvf'st drop 

-26-



control and also may reduce fruit size. Alar will also 

adversely affect fruit shape the fo~lowing year if applied 

within 60 days of harvest. 

There are currently no registered alternatives to 

silvex for premature drop control on prunes. Bowever, 

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 silv~x use on pears. 

( b) !conomic·?mpact·oc·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

~ately $1.8 million per year if silvex were cancelled, 

assuming no suitable alternative b~comes available. 

If the increased apple production costs are absorbed 

by the ~rowers, no impact will be felt by conaumers. 

Even if the coats are passed on to thr. consumer, tlae 

retail price effect on apples would be negligible. 

Although some adverse impact on con&umec prices would 

occur as a result of a cancell~tion of ailvex for use on 

prunea, it is not possible to aaLess the mdqnitude of 

auch an increase. Cancellation of silvex use on pe~r• 
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is unlikely to have any effect on consumer supply or the 

quality or price of pears because little ailvex is 

applied for this use. 
1/ 

5. Non-crop Areas-

•· ~se·of·Silvex·and·Alternatives 
on Non-crop Areas 

Silvex is registered for control of many broadleaved 
8/ 

and herbaceous weeds-in a variety of •.:acban and rural non-

crop areas. Silvex ia used because of its relatively low 

cost, the broad spectrum of wr.eds it control• and it ■ 

selectivity for control of undesirable plant species. 

Generally, the weed control achieved on the1e aitea doe ■ 

not c~nfer significant economic benefits. 

Recent data on the usage of silvex fur non-crop 

areas i1 not available. However, a 1974 publication 

reported that 60,000 lbs. a.e., of silvex were u ■ ed for 

general m•intenance on 30,000 acres of ground• at 

industrial, commercial and institutional ■ itea. Thi ■ 

TT 'Non-crop areaa• include: fencerow1, hedgerows, fence, 
(not otherwise included i~ suspended uae ■ , e.g., righta­
of-way, pa ■ ture)1 indu1trial 1ites or building ■ (not 
otherwise included in su1pended u1e1, e.g., right1-of-way, 
commercial/ornamental turf)1 1torage area,, wa1te area,, 
vacant lots, parking area,. 

8/ The weeds are numerous, they include the following 
6roadleaved plant1--pigweed, r•gweed, lambsquarters, 
horsenettle, cocKlebur, morningglory--and woody plant1-­
poplar, cottonwood, wild cherry, maple, blackberry, 
honeysuckle, poison ivy, and wild grape. 

-21-



area is a s■ all proportion (1.71) of the 1.8 million acres 

treated with herbicides for grounds maintenance. 

Nu■erous chemical and non-chemical controls are 

available as alternatives ~o silvex. Chemical alter­

natives include herbicides, such as 2,4-D, piclora■, 

dicamba, 1.:4S, or .. it ~l~. The moat comparabl• alter­

natives •re co■ bination prooJcts, such as 2,4-D and 

piclora■ or 2,4-D and dicamba. Soil sterilants, such as 

aodium borate or aodiu■ chlorate, co11trol weeds that 

silvex controls but are effective primarily as preventive 

controls. Subsequent infestation~ sometimes may require 

folluw-up treatmenl1 with conventional herbicides. 

Mechanical methods of control, such as mowing or 

shearing, or manual methods could also serves as •lter­

natives to silvex. 

The efficacy of the alternatives compared with that 

uf 1ilvex is not known. The spectrum of 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 com~ination 

product or by using multiple applicati~ns uf d~ff~~ent 

·herbicides. It can be &ssumed that products listing 

weed specie ■ controlled by ■ ilvex on their label ■ arG 

••effective•• silvex at controlling those weeds. 
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Generally, no ■ ore than one treatment with ailvex 

is needed annually to achieve control of the proble■ • 
weeda. In so■ e circumstancea, one treat■ ent will give 

comparable length of control of ailvex, but other 

herbicidea, such•• 2,4-D alone or amitrole, ••Y reqt1ir• 

more than one treatment annually. The length of control 

with mechanic•l or manual •••n• ia unknown. 

b. Economic·Impact·of·Cance1lation 
of·Silvex·lor·Non•crop·81e1 

In general, effective alternative, to ailvex exist 

for non-crop 1ite1. Effective alternative combination 

products which provide equally long-term control at a 

comparable pri~e are re9i1tered and available. Ims,.ct1 

on uaers of 1ilvex will be felt in the for• of increased 

control costs for the combination alternative ■• 

Little if any imp•ct i1 ex~ected •t market and 

consumer level• becau1e effective alternative• are 

av4ilable and becau ■ e the economic value uf weed control 

on non-crop 1itea 11 very small. 
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C~ ~eterminations·on·Apparent·anreasonable 
Adverse Effects 

• 
For the reasons set forth in detail in the 

Poaition Document, the Agency has made the following 

determinations relating to the apparent •Jnreasonable 

adverse effects on the non-suspended uses of silvex: 

1. ~eterminations·on Rangeland·Ose 

The Agency has determined that the use of silvex on 

rangeland appears to pose risks which are greater than 

the social, economic, and environmental benefits of the 

use. The Agency has further r~etermined tha·c the avail able 

date on the exposure potential and benefits of use on 

rangeland are to some extent uncertain and/or incomplete, 

end that the nece1sary information may be ~eveloped 

through a public hearing for the review of these questions. 

Accordingly, the Agency has determined that i..h~· use of 

silvex on rangeland appears generally to cause unreasonable 

adverse effects on the environment when used in accordance 

vith widespre4d commonly recognized practice. 

2. Determination ■ ·on·Rice·u~e 

The Agency ha• determined that the use of silvex on 

rice appear ■ to po1e ri1ks which are greater than 

the social, economic and environmental benefits of the 

use. The Ag~ncy has further determined that the available 

data on the expo1ure potential and benefit• 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. 0eterminationa·on·Sagarcane·oae 

The ~gency has determined that the use of ailvex on 

sugarcane •PPt=•r• to pose risks which are greater than 

the social, eco~o•ic, and environmental benefits of the 

use. The Agency has further determined that the available 

data on the exposure potential and benefits of use on 

sugarcane are to ao~e extent uncertain and/or incomplete, 

and that the necessary information may be developed 

thrcugh a public hearing for the review of these questions. 

Accordingly, the Agency has determined that the u•~ of 

ailvex on augar~ane appear• generally to cause u~rea­

aonable adverse effects on the environment when used in 

accordance with widespread and commonly recognized 

pr•ctice. 

4. Determinations on Orchard Oae 

The Agency haa deter•ined that the uae of ailvex on 

orchard• wppeara to pc,ae riaka which are greater than 
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the aoci•l, economic and environaent•l benefit• of the 

use. The A4ency ha ■ further determined th•t the avail­

able data on the exposure potential and benefits of the 

orchard use •re to ao■ e extent uncertain and/or 

inco■ plete, and that the nece ■ sary information may b\ 

developed through a public hearing for the review of 

these questions. Accordingly, the Agency has determined 

that the use of ■ ilvex on orchards appears generally to 

cause unreasonable adverse effects on the environment 

when used in accordance with wide ■ pread and commonly 

recognized practice. 

5. Deter~inations on·Non•erop ~ses 

Th~ A9ency has determined that the use of silvex on 

fences, lumber yards, refineries, non-food crop areas, 

storage areas, w•1teland1, vacant lot ■, tank farm ■, industrial 

sit•• ~nd other non-crop areas, not subject to the emergency 

1u1pen1ion ardors (i.e., the ■ uspension orders applied to 

forests, right ■ -of-~ay, pastures, home and garden, aquatic weed 

control/ditch bank and commercial/ornament•l turf) appears 

to po•• ri1k1 which are greater th•n the social, economic 

and environmental benefit ■ of che use. The Agency has 

further determined th•t the available data on the exposure 

potentia\ and benefit ■ of th~ non-crop u1e1 ace to some 

ext1nt uncert•in and/or incomplete, and th~t 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 ailvex 

appear generally to cause unreasonable adverse effects 

on the environment when ~sed in accordance with 

widespread ~nd commonly recognized practice. 

D. Initiation of·legalatory Actions 

Based on the determin•tions summarized above 

and developed in detail in the Position Document, the 

Agency is initiating the following regulatory action• 

and this document shall constitute its notice of intent 

to initiate these actions: 

(1) issuance of a notice of intent to hold a 

he~ring pursuant to FIFRA S6(b)(2) to 

deter~ine whether or not to cancel the 

uae of silvex on rangeland1 

(2) issuance of a notice of intent to hold a 

hearing pursuant to FIFRA S6(b)(2) to 

determine whether or not tu cancel the 

use on rice: 

(3) issuance of a notice of intent to hold a 

hearing pursuant to FIFRA S6(b)(2) to 

determine whether or not to cancel the 

use of 1ilvex on au9arcane1 
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(4) issuance of a notice of intent to hold a 

hearing pursuant to FIFRA S6(b)(2) to 

determine whether or not to cancel the 

orchard uses of silvexi 

(5) issuance of a notice of intent to hold a 

hearing pursuant to FIFRA S6(h)(2) to 

determine whether or not to cancel the 

non-crop use of silvex. 

B. Statement ot Issaes 

In accordance with S164.23 of the Agency's 

Rules of Practicl! (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 S6(b)(2) hearing. 

With respect to the use of silvex on rice, range­

land, sugarcane, orchards, and non-crop areas, evidence 
9/ 

will be taken as to the following questions: 

(l) Whether the use of silvex on rangeland 

gen er ally causes unreason ab i. , adverse 

9/ Becduse the Agency plans to propose that this FIFRA 
((b)(2) hearing on the non-suspended uses of silvex be 
consolidated with a propo,ed FIFRA 6(b)(2) hearing on 
the nun-suspended uses 2,4,5-T and the FIFRA 6(b)(l) 
hearing, already in progress, for the suspended uses of 
2,4,S-T and silvex, the consolidated hearing would ~eview 
use1 uf both 1ilvex and 2,4,5-T. The statement ot issues 
refer• only to those issues which are specific to the non­
suspended u1es of silvex. It is important to emphasize that 
this Notice is 1pecific to the non-suspended uses, and th t 
other is1ue1 would be addressed in the ~~~ring as a whule. 
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effects on the environment when used in 

accordance wit~ widespread and 

commonly recognized practice1 

(2) Whether the use of silvex on rice 

generally causes unreasonable adver.se 

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 

e!fects 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 

accordanc~ with widespread and commonly 

recognizeu practice: and 

(5) Whether the use of silvex on non-crop are~s 

generally causes unredsonable adve~ae 

effects on the environment ~hen used in 

accordance with widespread •nd commonly 

recognized practice. 

(6) Whether the use of silvex on rangeland, 
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rice, 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) Whether, if modifications to the terms and 

conditions of registration arc 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 

p-i: tic ipa te in a hec,r ing on these issues, it should be 

clearly understood that these ~nd other uses of silvex 

may b~ cancelled as a result of evidence presented and 

actions taken in the Section 6(b)(2) hearing. 

IV. Procedural Matters 

This Notice of D~term1nation notif1es the United 

States Department of Agricultu:e, the Scientitic Advisory 

Panel, pesticide registrants and users, and other 

interested parties of the Agency's preliminary determi­

nations relating tc the risks and benefits of the 

non-suspended uses uf silvex, a~d provides these entities 

and individuals with opportunity to comment on these 

determinations. 
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As discussed in section II of this notice, the 

Agency's decision to initiate the regulatory actions 

described in section III must be teferred for review by 

the Secretary of Agriculture and the Scient.fic Advisory 

Panel. I.1 accordance with FIFRA, the EPA position 

documant setting .forth in deta i 1 the reasons e111d factual 

bases for the regulatory actions which the Agency proposes 

and this notice of determindtion are being transmitted 

immediately to the Secretary of Agriculture and to the 
10/ 

Scientific Advisory Panel for comment.-

The Agency also is transmitting copies of thes~ 

documents to ~ilvex registrants, and is offer in; 

registrants and other interested parties an oppor­

tunity to comment on the bases for the Agency's a~tion 

by making copies of the Position Document available 

upon request. Interested persons may .rece copies of 

l~/ FIFRA Section 6(b) also provides that upon a finding 
·Sy the Administrator thdt suspension uf a pestici~e 
registr~tion is necessary under S6(c) of FIFRA to prevent 
an imminent hazard to human health, he may waive these 
external review requirements. In his Emergency Suspension 
Orders Regarding Registrations of Pesticide Products 
Contdining Silvex, the Adminis~rator made such findings 
(44 FR 15901, March 15, 1979). Accordingly, in the 
Notices of Intent to Cancel the Reg ist rat ions or Change 
the Classificdtions of Pesticide Products Containing 
Silvex and t~e Statement of Reasons (44 FR 15919, 
March 15, 1919), the A1ministratur specifically ~nvoked 
that ~uthority and wai,ed the external review requir~­
ments for the actions .nitiated by the Suspension Orders. 
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the documents by communicating their requests to 

Michael Dellarco, Project Manager, Special Pesticide 

Review Divi~ion (~S-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 daya--that FIFRA provides for comments 

from the Secretary of Agricl1lture arid 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 

regulatory actions announced in this notice which it 

determines are appropriate. 

The Agency's analysis of the comments receive~ during 

the external review period may lead to withdrdwal or 

modification of the section 6(b)(2) notice of i~tent to 

hold a hearing. AltP.tnatively, 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 su~pended uses of silvex with 

the FIFRA section 6(b)(l) hearing on the suspended uses 

of ail vex. 

Until this external review phase is concluded and 

the Agency issues final notices, it is unnecessary for 
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r~gistrants or other interested persons to request 

a hearing to contest any regulatory actions 1esulting 

from issuance of this notice. 

All comments on the proposed actions should be sent 

to thie fo'ederal Register Section, Proaram Support Division 

(TS-791), Office of Pesticide ProgramG, EPA, Room 447, 

East Tow~!, 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 Oi'P/30000/..:..:_, and should be sub11,itted 

on or befo e ---------···-·····-····. 

Dated: 
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Sil•• a Po1itioa Docuaent 

t. IITIODOCTIOI 

Durin1 tbe pa1t tvo 1••r1, th• !avironaental Protection 

Acency (!PA) ba1 been 1atberia1 iaforaatioa about tbe clo1el1 

related pbenoay berbicid••• 2•(2,4,5-trichloropb•~oay) 

propionic acid (1ilvea) and 1,4,5-trichlorophenoa, acetic 

acid (2,4,5-T), a1 part of it• lebuttabla Pre1uapti~a 

A1ain1t ••1i1tration (IPAI) ~roe••• ia order to deteraiae 

vbetber the re1irtratioa1 of th••• pe1ticide1 1boulo be 

continued. Tbi1 r••iav va1 pr~•pted ia part by 1tudia1 

1hovia1 tbat 1ilv1a, 2,4,5-T, aad/or TCDD (2,l,7,l•tatracblor• 

dib•a~o-p-dioxia), tba dioxin contaainaat of both 1,4,5•T 

and 1il•e• cau1ad raproducti•• aad oaco1aaic eff1ct1 ia 

talt aa i11a la. 

Oa April 11, 1978, tbe Aceacy i11ued ·a notice ol rabutt• 

able pra1uaptioa a1ala1t all re1i1tratioa1 ol th• herbicide 

2,4,5-trichloropbeaoayacetic acid (1,4,5-T) (43 Pl 17116, 

21 April 1978). Sub1equently 1 oa February 21, 1979, r11pondia1 

ia part to iaforaatioa ••••loped tbrou1b tbe 2,•,5-T 

IPAI, tbe Ad ■ iai1trator ordered tb• •••r11ac1 ou1pea1ioa of 

ill••• for fore1try, rl1bt1•of•vay, pa1tur1, aquatic vaed 

coatrol/ditcbbaak1 1 boa• and cardan, aad co ■■er~ial/oraa■ eatal 

turf 11111 ("1u1panded u1e1") (44 Pl 15897, 15 Karch 1979). 

At the•••• ti••• th• Adaiai1trator alao i11u1d aotic11 of 



---------

iateDt to caacel tb••• u•••• Tb••• aetioa• initiated public 

bearina• on i11ue1 relatina to tbe ri1k1 and b•nefit1 of th••• 

ail••• uae,.!I 

lecau•• tbe data re•i•••d and aaaly&e~ for th• 

1u1pen1ioa actioa iadicat•d that tbe 1u1peaded u••• of 

ail••• created an i■■ iaent basard for bu■ aD bealtb, tb• 

•••~c, acceler1tee it• r••i•• ol the u•• o! 1il••• OD .. , 
raaaelaad, ~ice, 1u1arcaae, orchard• a~d aon-crop- area• 

(aoa-1u1peaded u11a). Tb••• u••• ••r• a••••••d inter•• 

of tbe IPAI ri1k criteria (40 CPI 162~11(a)), uain1 data 

pr•••ated iD tb• l ■eraeacy Declaioa aad Order 1u1peadia1 

certaia u••• of ail••• (44 Pl 15197, 15 Karcb 1979), data 

and iDfor■ atiOD OD TCDD 1ub ■ itted iD rebuttal to tbe 2,4,5~T 

IPAI, and otber r•l••aat iafor■ atioa. fro■ tbi1 r••i••• tbe 

A1eac1 baa concluded tbat vbea u1ed ia accordaace vitb 

vide1pread and co ■■oaly reco1ai1ed practice, th• non-1u1pe~d•d 

u••• of ail••• appear to cau•• uarea1oaabl• ~d••r•• effect, 

OD tbe ea•iroaa•at. •• a reault, tbe Aaency i• i11uia1 a 

aocice of i&teat to bold a hearias to deter■ ia• vbetber th• 

aoa-1u1peaded u••• of ail••• 1bould be cancelled. 

.!/ lu1pen1ioa proceedi•a• cn ■ eaced on April 19, 1979, 
but ••r• di1coatiaued oa Nay lS, 1979 after all re1i1traat1 
vitbdrev fro ■ tbe beari•I•• Tb• fir1t pre-beariaa 
coafereace for tbe caar.ellatioa proccedia11 va1 held oa 
Jue• S, 1979, tbe foraal beariaa will probably beaia in 

••/tbe fall. 
- Tb• aoa-crop u••• of ail••• include u•• OD feacerova, 

bed1erov1, feac•• (aot otberwiH iDcluded ia 1u1peaded 
u•••• ••I•, riabu•of•vay, pHture); iadu1trial 1ite1 or 
buildia11 (Dot otbarwi•• iacluded iD 1u1peaded u•••• 
••I•, ri1bt1•of•va7, coaaercial/oraaaeatal turf); 
1tora1• area,, va1te area,, vacant lot,, parkiDI area,, 
aad tbe oth•r 1ite1 for vbicb 1ilvea u•• i• re1i1tered. 
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Thia Po1itioa Docu ■ eat re•i••• tbe A1eacy 1 1 ••••••••at 

of tba ri•k• and benefit• of the ~oa-1u1peaded u1a1 of 

1il•ea, particularly u•• oa rice, raaaelaad, ~u1arcaa•~ and 

orcbard1, and eaplaiaa tbe ba••• for th• A1enc1'• deci1ion 

to con••a• a bearia1 to deteraia• vbetber to cancel th••• 

u•••• 
Thi• Po1itioa Docu ■ eat contain• four part,. Part I, 

tbi• introduction, tu■■ari1e1 the le1al provi1ioaa relatia1 

to tbe re1i1tratioa aad cancellation of pa1tic1de1, and 

backaroQnd inforaatioa oa tbe cbe■ i1try and u••• of 1ilvea. 

P•rt II i1 aa •••luatioa of tb• data and iaforaatioa relatia1 

to tb• ri1k1 aa•o~iated vitb th• noa-1u1peaded u••• of 

1il•••• Tbi1 part include, tb• A1eacy 1 1 1nal71i1 of Laboratory 

data oa ail••• and TCDD, iafor~atioa oa TCDD developed 

tbrouab tb• 2,4,,-T IPAI r••iev, iafor■ atioa oa espoaure 

pot-atial of th• u••• of 1ilvea, aa~ other riak coG1ideration1. 

Part III review• tbe b•~•fit• aaaociated with the aon-1u1peaded 

u1e1 of 1il••a on a u1e-by-u1e ba1i1. Part IV Jiacu•••• aad 

expl1ia1 th• ba••• for tbe detenaiaatioa to hold a he1ria1 

on th• ri1ka aad benefit• of the orchard, 1u11rcaae, rice, 

ran1eland and tbe aoacrop area u1e1 of 1il•ea. 

A. Le1al Authority 

The federal In1ecticide, rua1icide, aad lodeaticid• 

Act, a, a■ ended ("rirlA") [7 u.s.c. 136 il .!.!J.•) requir•• 

th• la•iron ■ eatal Protection A1eac7 (IPA) to re1uL1te 

all pe1ticide product• tbrou1h review of the ri1k1 and 
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benefit• of the u••• of tb••• cbeaical1. A key pro•i1io~ i1 

Section ll(a)(l)(A) of FIFlA vbicb apeci~i•• tbat all 

pe1ticide product• ■ ult be re1i1tered by the Adainiatrator 
• 

before they ••1 be 1old or di1tributed. Before a peaticide 

aay be re1i1tered, bov•••r, tbe Adaini1trator ■ uat detenain• 

tbat ita u•• will not reault in "unrea1onable ad••r•• 

effect• on the environaent," defined in Section 2(bb) of 

FtFlA aa "any unreaaonabl• riak to ■ an or tbe environaent, 

takina into account tbe econoaic, 1ocial, and environaental 

co1t1 and benefit• of the u•• of any peaticide." to other 

vorda, any deciaion on peaticide re1i1tration auat take into 

~ccount botb ri1k1 and benefit• fro ■ th• peaticid•'• u••• 

Under Section 6(b) of rtrlA tbe Adaini1trator aay 

cancel the r•1i1tration of a peaticide or cban1• it• 

t•r•• and condition• of re1i1tration if it appear, that the 

pe1ticid• "vhen u1ed in accordance vitb vide1pread and 

coaaonly reco1ni1ed practice, aenerally cau~•• unrea1onabl1 

adver•• effect• on tbe en•ironaeot." Fnr eaaapl1, tbe 

Ad ■ iniatrator ■ ar cancel the ra1i1tration of a peaticide, or 

chana• it• t•r•• and conditioo1 of re1i1tr1tion, if it• 

labelina do•• not coaply vitb tb• aiabrandina pro•i1ion1 of 

rtru vbicb require tb• labelina to contain tbe lan1ua1• "adequate 

to protect health and tbe environaent" (rtra, 2(q)). Tb• 

Adaini1trator aay al10 chana• the cla11ification of any u•• 

of a pe1ticide if be deterain•• that 1ucb a cba,1• "i• 

nece11ary to pr•••nt unrea1onabl1 adver•• effect, on tbe 

enviroa ■ •at" (FIFIA 3(d)(2)). 
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Tvo cyp•• of proceedia11 are a•ailable uader 1eccioa 

6(b) of rtru co caacel a pe1cicid• re1i1cracioa, or aodify 

th• t•r•• aad coadicioa1 of a pe1cicide re1i1cratioa: 

rtru Seccioa 6(b)(l) proceedia11 aa~ rtru Sectioa 6(b)(2) 

proceedia1•• Ia 1eaeral, FIFIA 1eccioa 6(b)(l) proceedia11 

be1ia with a aocice 1pecifyia1 th• r•1ulacory actioa vbicb 

th• Ad ■ iai1crator i• propo1ia,. Tbi1 1ctioa tak•• 

effect auco ■acically, vithouc be1ria1s, at th• expiration of 

a aocice period pre1cribed by 1c1cuce, ual••• the re1i1traat 

or a per1oa adver1ely affected by the aocic• reque1t1 a 

bearia1 witbia tbat period. If a bearia1 i• reque1ted, rbe 

r~1ulatory actioa propo1ed by th• Ad ■ iai1trator do•• aot 

t•k• effect; hove•er, at tbe coaclu1ion of the bearia1, th• 

Ad ■iai1tracor aay i■ ple■ eat cbe propo1ed .ctioa, if be 

detenia•• that it i1 appropriate co do 10 ba1ad oa the 

record developed ia th• hearia1. 

Section 6(b)(1) proceedia11, oa ch• other baad, 

be1ia with• 1•n•ral aocic• 1pecifyia1 th• i11ue1 vh1ch 

tb• Ad ■ iai1tr1cor de1ire1 to ba•• exp1ored at a hearia1. 

Oalik• 1eccioa 6(b)(l) proceedia11, Section 6(b)(1) 

proceedia11 do aoc ia~lude aa iait~ai propo1ed re1ulatory 

1olutioa whicb would take effect autoaatically if a bearia1 

i• aoc reque1ted. Iatere1ted perooa1 ••Y participate 

ia th• be1ria1; at tbe coaclu1ioa of the hearia1, th• 

Ad ■ iai1tr1tor ■ ay take what•••r actioa he d•••• appropriate, 

ba1ed up~a the record d•••loped ia th• hearia1, iacludia1 

caacellatioa of a pe1ticide re1i1tratioa or ■ odi~icatioa of 

th• t•r•• aad coaditioa1 of re1i1tratioa. 



(2) The RPAI Proce11 

The lebuttable Preauaptioo A1ain1t le1i1tration 

(IPAI) proce11 provide• a ■ echaoi•• tbrou1h vhich the 

Aaency aether• ri1k and benefit infor•atioo about peaticidea 

vhich appear to po•• ri•k• of adverse effects to buaaa 

bealtb or the eovironaent vhich ••Yb• uoreaaoaable. 

Throuah tbi1 proce11, the Aaency invites peaticide re1i1trant1, 

eoviroo ■ eotali1t1, and otber iotere1ted per1on1 to participate 

in the A1ency 1 1 review of 1u1pect pe1ticide1 and in reachioa 

an op~~ and balanced deci1ioa on tbe continued u•• of tbe 

peaticid••• 

The RPAI re1ulation1 at 40 CFI 162.11 (a)(S) 

preacribe reaulatory criteria for the Aaeocy'• preliminary 

••••••••at of a pe1ticide 1 1 health and •n•irooaental effect, 

and provide that an RPAI 1ball 1ri1~ if the Aaency det1raine1 

that any of the ri1k criteria have b4eo ■et. The A1enc1 

a•n•rally announce, that ID IPAI ha• ariaeo 'by publi1hin1 a 

Notice in the Federal le1i1t1~. On~• a rebuttable pre1u ■ ptioo 

ha1 arisen, r11i1traat1 1 applicant,, and intereated per1001 

••Y 1ub ■ it •videoce in rebuttal or in 1upport of the pre,u ■ ption. 

lnfonation ~a the econoaic, social, end eoviroo ■ ental 

beotfita of any u11 of the peaticid• ■ ay ·110 be 1ub ■ itted. 

lf tbe pr11u■ ption1 of riak are nQt rebutted, 

the benefit• evidence 1ub ■ itted an~ that aathered ~, the 

Aaency ■ Ult be ·••luated and CODlid•r•d in li1bt or th• 

riak infonatioo. lf the Aaeacy d1t1r ■ iae1 that the ri1k1 
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appear to outveich tba beaefit1, the Aa•~cy eaa initiate 

acti~o under FIPIA 1ectioa 6(b)(l) to caacel the regi1tration 

for au•• or to ■odify the ter111 and condition, of re1i1tratioo 

for the u••• FIFU Section 6(b)(2) proceedia11 are appropriate 

(aaonc other 1ituation1) vh~r• a pe1ticide u1• appear, to 

po1e unres1oaable adv•r•• etfect1, and additional iaforsatioo 

oa ri1k1 or benefit• voul~ a1ai1t tbe Aaency in ••kine a 

deci1ioa oath• ulti ■ ate fate of t~e pe1ticide u1e, 

a. Back1rouad Iaforsation Relatin ~o Silvex 

(1) Cbe ■ ical/Ph71ical Characteri1tic1 

The herbicide coa ■ oaly known a1 •i~vex, 2-(2,4,5-

Trichloropheaoxy) Propioaic Acid!/, ha, aa empirical 

fonaula of CQH 7CL 3o3 and a ■ ol1cular vtiiht of 

269.,J, vith a ■eltiac point of l8L.6°c. At 25°c, 

it i1 ••••atially ia1olubl1 in water (0.014%) but i1 relatively 

1olubl• in oraaaic 1olvent1 1uch a, ac1tone (15.2%), me~hanol 

(10.5%), ether (7.13%), aad ~•naeae (0,16%) (R.Y, 1970). 

~he e1t1r1 of 1ilvex are for ■ulat~d to be e ■ ulsi!iable in 

water and 1olub~• in ■01t o· 11, while it, ••in• 1alt1 are 

1olubl• ia water but ia1oluble in petroleum oil• \Packer, 

197,). A water 1oluble 11lt with trietbaaola■ iae, called 

1il•era ■ iae, i1 al10 produced. 

*/ Al10 called 2•{2,4,5-trichlo~opheaoay) propaooic acid, 
1ylvex, 2,4,5-TP or feaoprop. 
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(2) Manufacturing Proc••• and Contaainants 

Silvex ia produced commercially by hydrolysis of 

1,2,4,5-tetrac~lorobenzen~ usina aethanol and sodiu ■ hydroxide 

to yield the sodium salt of 2,4,5-trichloropbenol (2,4,5-TCP).!/ 

Thia product ia ~•acted with 2-chloroproponic acid in bot 

aqueous sodium hydroxid• to form the sodium salt of ailvex, 

vhich ia conv•rted to ailvex b• the addition of acid. Tb• acid 

fora of ailvex c,n be reacted readily with a variety of 

alcohols to produce a larae selection of eaters, and with 

aain•• to produce aaioe salts (Packer, 1975). 

Durio& the first step in the ■anufacturiu1 proc••• 

of ailvex, if temperature and pre11ure are not carefully 

~ontrolled, coodeaaation r•actiooa can occur to produce 

lar1e ~uaatitiea of hi&hly toxic polychlorioated dibenso-p­

dioxin :ontaminanta. The term dioxin doe, not apply to any 

one compound but to a 1roup of related 1ub1tance1, vhich are 

di1tin1ui1hed by the number and orientation of cbloriae ato ■ s 

they contain. The particular dioxin for■ ed ia dependent oa 

the chlorophenola preaent (Poland and lende, 1976). Dioxin 

toxicity vari•• with the position and number• of chlorines 

attached to th• phenol rin&•• 

•! 2,4,5-TCP ia the aubject of a aeparate ltbuttable 
Pr•aumptioo A11in1t Re1i1tr1tioa (IPAR) Poaition Docu ■ ent. 
It ia di1cu11ed in thi• docu ■ ent becau1• both it and it1 
conta ■ inant 2,3,7,8-tetrachlorodiben&o-p-dioxin (TCDD) ■ ay 
be pre1ent in 10•• co ■ aercial ailvex and ia ailvex 11 ■ ple1 
used in animal experiwent1. 
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•• 

Ia the 1ilvex aanufacturiaa proc••• aa ••p•cially 

toxic dioxin, 2,3,7,8-tetrachlorodibenzo•p-dioxia (TCDD), i1 

foraed when the reaction teaperature i1 1xce11ive (Fike and 

Seaton, 1962), ao1t coaaonly at te ■ perature• above 160°c. 

Bal01na1 at tho 2, 3, and 7 po1itioa1 are known to produce 

the ao1t tnxic dioxin• (luraer, 1973). Ia tn• ca•• of TCDD, 

the chlorine ato•• are attached at the 2, 3, 7, and 8 

po1itioa1 vhich are coa1idered the ■01t toxic po1itioa1 

po11ible (Schwetz et al., 1973). Tb• dioxin conta ■ iaaat 

in 1ilvex i1 of particular concern becau•• of it• extre ■ ely 

biah toxicity, aad becau•• of tbe apparent inability of 

aaaufacturer1 to produce 1il•~x without the coata ■ iaaat, 

TCDD.!/ 

TCDD occur• a1 • vhit~ cry1talliae 1olid. It i• 

99.5% decoapo1ed at 800°C. TCDD ha1 the follovi~a solubility 

in vari~u• 1olveat1 at 25°c (Harvey, 1973): 

Solvent 3olubilit7 (vt. per cent) 

Acetone 0.011 
l•n••a• 0.057 
Diaethyl1ulfoxide <O.Ol 
Ke thaao l 0.001 
Water 0.00000002 (0.2 ppb) 

.:..I Curreat ••thod1 for ■ aaufacturiaa 1ilvex produce 
TCDD a1 a by-product of the aanufacturina proc,11. 
Altho~ah 1il••x aanufacturer1 atteapt to reaove 
thi1 conta ■ inant, TCDD cannot be coapletely reaoved. 
A.a !PA contract laboratory ha1 ••••ur1d the TCDD con• 
cent in 8 recently produced co•••rcial 11 ■ pl11 of technical 
1r•d• 1ilvex fro■ tvo different aaaufactur1r1. The c~atrac• 
tor reported that the TCDD content in th••• •••pl•• rana•d 
fro• 0.012 to 0.024 pp■ (li■ it of detection 0.01 pp■) 
Theref->re, becauu TCDD i1 pru1nt 11 • lov-lev1l coritaainant 
ia co•••rcial •••Pl•• o~ 1il••~, r1f1r1nce1 ia thi1 docuaent 
to "• i 1 vex" or th • "p • • ti c id• pr ->du c t 11 a a • i 1 v • x th• t i 1 
coataainat1d vi.th TCDD. 
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~~"ce 1950, ao1t of the cheaical indu1try h11 knovn 

that lar1e quantitie1 of TCDD aay be foraed •• a byproduct 

of the 2,4,5-TCP aanufacturin1 proce11 if the proceduraa are 

aot carefully controlled. After concern aro1e in 1969 about 

the eztraaely toxic effect ■ of TCDD, aanuf1cturin1 ■ etboda 

were chan1ed and carefully controlled by ■ anufacturar,. By 

1971 induat.y had reduced TCDD content in coaaarcial phenozy 

herbicide ■ to 1111 tbaa l ppa (Milae1 1 19'"1; Gri11 at 11. 1 1973; 

Ru11ain et al., 1972). Current U.S. aanufact~rin1 1pecificatioa1 

require 1ilv1z pr11ently bein1 ,~ld to contain lea ■ than 0.1 

•I ppa TCDD.- (Dov Che ■ ical Co.• FIFI.A Docket No. 295), 

(3) R11i1t1r1d U111 and Production 

Silvaz i1 a ,elective herbicide for control ~f 

woody plaat1, broadleaf herbaceou1 veed1 1 and aquatic v11d1, 

Re1i1ter1d u111 include 11lective vead control in rice, 

1u11rc1ne, p11tur11, ran11l1nd, ri1hc1-,,f-v1·y, foraat 1it1 

preparation, conifer ral••••• iadu1trial 1r1a1 1 fanca 

rov1, bi1hv•••• co ■■ ercial turf, ho■ a l1vn1 1 uacultiv1t1d 

aaricultural land, va1t1 l1ad 1 aquatic 1u11 ( ■ till vatar, 

l1k11, and pond ■) aad ditch banka. At 1ub-herbicid1l coac1n­

tr1tioa11 ailvex ia u11d •• a plant r11ulator to retard 

pr •ha r v • • t h u it d r o p on p l u • • ( pr u n • • ) , pa • r a I a ad •pp l • • • 

Silvia ii effactiva 111ia1t a nu■ ber ~f vaed 1p1ci11 

r11i1taat to 2,4-dichlorophenoxy acetic acid (2,4-D) and 

A ■ ona tha 1ilvex tar11t 1p1ci11 •r• vild lettuce, 

• I Sae footaota, pa11 !• 
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chicory, ni1bc1bade cievia•~ alli1atorveed, po1t oak, 

blackjack oak, 1aad 1biaaery oak, yucca, 1alc c•dar, chickveed1, 

1pur1••• black ••die, and poi1oa ivy. 

Silvea i• coa ■ oaly applied po1c•••r1eac• ia vat1r, 

oil, oil-vat1r, aad 1ranular carriers u1in1 coav1ntioaal 

aerial and around 1quipaeac. Th• ■ 01t coaaoaly uaed 

for•ulationa are the lov volatile e1t1r1 for bruah, rice , 

1u1krcaae and aiatur11 vith 2,4-D, or 3,6-dichloro-o-

aaiaic acid (dicaaba), for lava and turf veed control 

(Tboap1on, 1975). Silvea a·l10 occur, ia foraulatioaa aixed 

vith crietbanolaain• (1ilveraaiae) or 2,4 1 5-T. Applicacioa 

race, vary fro• 0.75 to 4 pound• acid equivalent (a.e.)/acre, 

6 to 16 pounds a.e./ABG aud 6 co 8 pound• a.1./acr1 fc. 

d1pendin1 upon tar1•t 1pecie1 aad u•• 1ic1. 

Silvea ha• been produced a, a r11i1ter1d p11cicide in 

the United Stat•• aiace 1953. Accordia1 co !PA record,, 

approxiaat1ly 100 coapani•• hold Federal r11i1tration1 aad 

foraulate 147 re1i1ter1d producta; 14 coapaai•• ha•• foraec 

1tate re1i1tratioa1 and formulate 25 product• (Meao, 1179a). 

(4) lnviroa ■ eacal race 

(a) De1r•~•tioa 

Tber• ia little data available re1ardia, 

tb• perai1teac1 of 1ilvea; bow•••r, ••••ral 1tadi11 of tb• 

d11r1datioa of pbeaylalkaaoic acid1, a 1roup tbat include• 

ail•••• iadicat• tbat c1rtaia of th••• cbeaicala caa be 

d11rad1d pbo~ocb1aically or biolo1ically (Crosby and Tut111, 
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1965) have found de1radation is li ■ ited vben • balo1ea ato ■ 

occur• at tbe ■ eta position of an alkylated aroaatic ria1 

coapound, or vhen the aro■ atic rin1 is liaked to the alkyl 

ether aide chain at the alpha position, independent of the 

halo11n orientation. lotb of these conditions exist in tbe 

1ilvex ■olecule. A likely de1redation product of ail••• 

vould be 2,4,5-trichlorophenol. Yovever, efforts to produce 

2,4,5-trichloropbenol by treatin1 saturated 1olutioa1 of 

ailvex vith different conc•ntration• of hydrochloric acid or 

aodiu■ hydroxide at roo ■ te ■ perat~re bave not been 1ucce11ful 

(lailey, et.al., 1970). Aleo, ail••• va1 stable to irradi­

ation in the dry state, and r.ould be pbotoly1ed to 2,4,5-TCr 

only vben irradiated a, tb, 106iu■ 1alt ia water (Cro1by, 

1969). 

Fia. l. Sil••• ■olecule illu1tratia1 tbe alpba carbon 

1to ■ on the alkyl chain and the ■ eta position of the 

chlorine at~• at position 5 of the aro ■ atic riaa: 

ca 3 

!■coo ■ 

Cl 

(b) Per1i1tence: Soil• 

Sil••• ha1 a relatively 1hort half-life and appear• to 

hn• an affinity for soil particl••• Wi••• and Davia (1964) 

••tiaated ail••• aove ■ eat tbrou1h 1oil to rana• fTo ■ 3 to 6 
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iacb••• u1ia1 Pull .. • silty clay loaa. Alto ■ (1973) deter­

•i••• tbat tbe balf-life of 1il•es ia IT&11laa4 soil••• l• 

day,. Siailar re1ult1 ••r• reported by Laa1 after applicatioa 

VII•• coa1ideria1 tb• per1i1teaca of ail•••, tb• par1i1-

caace of it• coata■ iaaac, ?CDD, au1c also be coa1idered. 

l•llia1 et al. (1971) fo••· tbat ?CDD ••• DOC pbotodeco■ po••' OD 

1oil. tCDD va1 ~oua4 to be ia ■obil• ia lorfolk aad Lakelaad 

1aady lo•••• la1er1tova 1ilty clay loa ■, lar~e• clay Lo••• aa4 

Celery•ille ••ck, aad va1 Dot laacbed further iato 1oil by 

raiafall or irTi1atioa. '1'11• ia•11ti1ator1 ob1er•e4 tbat ?CDD'• 

per1i1teace wa1 predictable 1iace it i• iD10Lubl1 ia water. 

Duria1 1urfaca ero1ioD of 1oil, bowe•er, Lateral traa1port of 

?CDD coul£ occur. ?be per1i1teDce of ?CDD ia Lakelaad loaay 

1aad aad ■ •1•r1tova 1ilty clay loa ■ wa1 1110 1tu4ied by l1araey 

et al. (197%). After oa• 1••r tb••• r111arcber1 raco•arad 56 aad 

631 of tb• ori1iaally applied !CDD ia ••1•r~tOVD •• , Lakelaad 

1oil1, re1pectl•ely. 

(c) Per1huac1; Vatu 

Pbe1oay cbe■ ica~• ••teria1 water ■ ay be lo1t by 

•olatili1atioa, ••aradatloa, ad1orptioa OD 11diaaat, ad1orp­

tlo• by biota, aad dil•tioa •• additloaal 1tr1aa water 

p••••• tbrou1b tbe ilea. Alao1t all aucborlti11 •er•• tbac 

tb•r• ii ad1orptloa oa ltottoa 11di ■ 111t (lai11y 1t al. ,1970; 

,raak ••• Co•••• 1967). 
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lD ~ctober 196,, tb•. U.S. Qeolosical Sur••1 initiated 

a liaited proaraa of peaticid• ■oDitoriDI of 11 vaterva7• 

iD tba ·••tarn UDit•d Stat•• (lrOVII aDd li1bioka, 1967) 

wbera tba probability of ob1ar•iDI peaticid• raaidu•• would 

be 1raata1t. Peaticid•• cbo1aD for aDal71i1 iacluded tb• 

iaaacticidea aldriD, DDD, DDI, DDT, dialdria, eadria, 

baptacblor, beptacblor ap,aide, aDd liadaDe, aad tb• 

berbicid•• 2,4-D, 2,4,,-T, aDd ail•••• Tb• autbora reporrad 

tbat DO berbicid• ••• fouDd at aay ti•• at aay atatioa 

duriaa tha first 7aar of th• 1a ■ plia1 pro1ra■ (liait of 

datactioa: ,ppt). NaDi1old aad Scbulaa (1969), reporti•I oa 

tb• ra1ult1 for October 1966 to lapteaber 1961, ob1•r••d 

tbat be1iaaia1 iD Auau ■ t 1967, 2,4-D, 1il•••• aad 2,4,,-T 

bad beeD detected frequaatl7. Sil•••••• fouDd ia 10 of tba 

23, 1aapla1 at coDceatratioD1 raD&iDI fro■ 0.01 to 0.21 

ppb. 

Tb• latioDal lateriu■ Pri■ary Driakiaa Water la1ulatioaa 

(IPA, 1977) aJlov up to 10 ppb of ail••• ia driakia1 

water. lov•••r• tb••• reaulatioaa are ••••t to apply ia tba 

••••tail••• ia fooad ia water. Deliberate additioa of 

ail••• to driDkiaa water 1ource1 i ■ aot aaactioaad b1 

tba1e 1taDdard1. 

laarae7 et al. (1972) coacluded taat coataaiaati~• 

of uaderarouad vatar 1upplia1 vitb TCDD •••••• ••r1 ualikel7, 

aiaca ••rtical ■ o•••••t of TCDD did aot occur ia a wide 

r•••• of ■ oil t7pa1. Tba fact tbat ao laacbiaa occurr••• 

bovavar, would aot preclude ruaoff coata ■ iaatioa vbaa soil 

1ro1ioa ia 1i1aificaat (lelliac at al., 1973). 

-14-



(d) traa~port 

there are few publiabed 1tudie1 111ardia1 tb• 

traaalocatioa of ail••• aad it• tCDD coataaiaaat ia plaac,. 

I•••••• aad Joa•• (1971) aeaaured uptake of tCDD fro■ 1oil 

by tvo crop 1peci••• Oat• <••••a 1ati•1> aad 1oybeaa1 

(Cl7ciae ~) were 1rova ia Lakeland 1aady loaa soil treated 

vitb 0.06 ppa tCDD. the topa of tbeae plaata were bar~••t•d 

at iat1"al1 to aatarity. Mature oat• aad 1oybeaa top1 

coacaiaed l••• tbaa 1 part per billioa (ppb) tCDD. TCDD va1 

detected (detactioa liait: 1 ppb) ia aatur• oat araia, vbila 

ao ?CDD waa fo•ad ia tbe b••• of 1oybeaa1. Tba autbort 

coacladed tbat toil uptake of TCDD by plaat1 va1 bi1bly 

ualik•Lr. 1iace little or ao TCDD va1 takaa up by oat• or 

1oybeaa1 uDdar tba coaditioa1 of tbi1 aaperi■ eat. 

(a) fi1b aad Wildlife 

~•••rally, 1il••• ••t•r• are coa1idared to be 

■ or• toaic to fi1b aad aquatic tavartabrate1 tbaa tbe 

1il••• 1alt1. tba coacaatratioa of••~••• tbat kill• 50% of 

tb• auaber of fi1b 1apo11d (Lc, 0 ) ia 48 boar or 96 bour 

laboratory 1tudie1 raa1•• fro ■ 0.14 to 70 pp• for 1il••• 

e1tar1 ia coatra1t to 14 to ,40 pp• for ail••• 1alt1 

(lwahay aad Scbeaele, 1963i liltibraa, 1967i lutltr, 1965). 

rurtb1r11ore, tbe data iadicata tbat tb• butoayethaaoL etttr 

(Ill) ia tbt ao1t toaic 1il••• fonaul&tioa to fiah (l1ia1rt, 

1975). Si ■ ilarly, 41-bour aad 96-bour e1tiaat11 for Lc 50 

aquatic ia•1rtabrat11 raa11 fro ■ 0.2 to 1r1at1r thaa LOO ppa 
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depeadia1 oa tbe ail••• foraulatioa uaed aad tbe 1pecie1 

teated (lurtler, 196,, Croaby aad Tuckar,1966; Sander•, 

1970). 

ta coatraat, beatbic fauaa ••r• cb••"•d to iacrea•• 

ia direct proportioa to tba a■ ouat of ail••• applied to a 

Ni11ouri poad (Barp &ad Caapbell, 1964), Tba poad tbat vaa 

partitioaad &ad treated vitb 0, 2.1, &ad 4,6 pp ■ of ail••• 

pota11iu■ aa.t, Tb• ■ oat abuadaat ia•ertabratea •••pled 

tbrou1bout the couraa of tba 13-aontb atudy vera oli1ocbaeta 

woraa, odoaatea, laecba1 aad 1aail1. Oaly tba Cbr71op1 

Caro•• fliaa) populatioa1 var• reduced by tbe ail••• treat■ eac. 

Coaparati•• data re1ardia1 tb• toxic affect• of 

ail••• foraulatioaa ia wild ••••ala or ••iaaa ia liaited 

To date, there ba•e aot beea any field 1tudie1 coaducted oa 

tbe toxic effect• of ail••• on vildlifa; p ,1i1bad report• 

ba•• baaa liatad to 1tudia1 of laboratory aad doaeatic 

aaiaala. ••ailabla evidaace froa ••iaa 1tudie1 iadicate 

tbat ail••• e1tar1 are aora toxic to youa1 bird• tban 1il••• 

acid (Stickel, 1964; Tucker aad Crabtree, 1970 aad Heatb et 

al., 1972), 

Studie1 by Moffett aad co•vorkera 1u11e1t tbat 

1il••• i1 relati•ely aoa•toaic to boaey b•••• la aaparate 

eapariaeata, ail••• propylene 1lycol butJl etber e1ter 

(PGlll) ••• teated for it1 affect oa brood productioa, aad 

■ ortality in both aav born vorkar b••• and adult b•••• Tb• 

author, coacluded that 1il•ez i• aot toaic to bee, aad tbat 
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ad••r•~ effect• to bi••• could be attributed to the u•• of 

ail••• vitb 4i•••l oil aa tbe carrier(Moffett et al., 1972; 

Morto11 a11d Moffett, 1~72, &Dd Korcoc et al.• 1972). 

(f) lioaccu ■ ulatioD 

Su11••ti•• ••i4e11ce ••i•t• vbicb i114icate1 tbat 

1il••• reai4u•• ■ ay per1i1t iD vildlite. ID• 1tu4y of 

water fowl collected vber• ail••• bad bee11 applied at 20 lbs 

ai/acr• ••••11 •~11tb1 earlier, 36% (5 ot 14) of bir41 1aapled 

coacaiaed 1il••• reaidu•• ra111i111 fro ■ 0.06 to 0.20 pp ■• 

Si■ ilarly, ia !i•l• trial• ot ail••••• aa aquatic berbicid• 

by tb• U.S. &nay l111i11eera, ail••• r••i•u•• of 0.053 pp■ 

••r• fouad i• fiab 35 •a1• after ail••• treat ■ e11t at a lbs. 

ai./ac1 Jo 

Voolao~ et •~• (1973) co11,uct•• a 1tu47 co detaraia• 

if tCDD reaid~•• coul4 be 4atect1d ia ti11ua ••tract, of tbe 

bal• ••11• (l1Liaacta1 leucocephalu1) a, a npr11aat1ti•• of 

tba top of a foo, cbaia. liaatea11 bald 1a1l• care••••• fro ■ 

fift••• 1tat11 ••r• ••••i••• bee•••• 1966 a11d l971. lo 

dioaia raai4••• ••r• detect•• at• l•••l of o.o, pp ■ TC~D. 

tb• 'lover U■ it of •~c•ctioa. na ••tbor, 1tac1d tbat tb• 

aoa•decaccioa of dioaia reaid••• co•l• i ■ ply cbat tb•r• vaa 

ao •ioaia b•il•••p la tbe food cbai ■; tbat cbe build-up••• 

1••• tbaa cbe da:accabl• l•••l of tbeir aaalytical 1quip ■ e11t; 

tbac tbe aa1L•• 1a1■ i ■ad ••r• 11Oc co ■ ta■ iaate4 altbou1b 

or~:r •••Pl•• ■ iabt be; or cbac ocber 1peci11 ~ould f11d oa 

• differeac food cbala co accu ■ ut1t1 dioai111. 
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I••a••• aad Joa•• (1975) expo1ed ••••r•l orsaai••• ia 

a aodel aquatic eco1y1t•• to 14c-lab•l•d TCDD for up to 31 

day, to deter■ ia• tb• distribution aad bioaccuaulation 

potential in aa aquatic ea•iroa■ eat. Soil vitb 0.0001 to 

7.45 pp■ adsorbed 14c-TCDD va1 placed in aquaria contaiaia1 

1aail1 (Ph••• 1p.), a fev 1traad1 of ala•• (Oedo1oaiu ■ 

cardiacua), aad old aquariu■ water coataiaia1 •ariou1 

diatoa1, protoaoa, aad rotifer,. Duckweed (Leaaa ■ inor) 

plaat1 were al10 added to oae aquariua. Saapl•• of dapbaida 

ver• takea for aaaly1i1 at 30 days, and aoaquito fiab 

(Gaabu1ia affiaia) v•r• added to each t1ak. Tbr•• day1 

later all oft~• oraaai••• were r••o••d for aaaly1i1, aad 

tvo fia1erlia1 cbaanel catfish (lctalurua puactatua) var• 

added to each caak aad expoaed for aix day,. 

Tb• author• 1tated that all oraaai-11 ia botb treat• 

••at aad ~oatrol taak1 proapered duria1 tbi1 expo1ur• 

period, iadicatia1 tbat TCDD va1 aot toxic ar the coacentra­

tioa1 u1ed. TCDD accuaulated ia all oraani-••• At tba 

bi&h••t TCDD coaceatratio~ (7.45 ppa) ala•• accuaulated 

6 1 690 ~ 960 ppb TCDD: 1nail1, 1,120 ~ 170 ppb; dapbaid1 1 

10,400 ~ 410 ppb: aad Gaabu1ia 1 1,310 ~ 220 ppb. Catfi•~ 

••r• DOC &aalyaed for TCDD re1idu••· At tb• ••coad biab••t 

TCDD coaceatratioa (3.17 ppa), bova•er, catfi1b accuaulatad 

720 ~ 130 ppb TCDD. Tb• author• 1tatad tbat accuaul,tioa ia 

all of tbe ta1t oraaai••• fro• ,oil coataiaia1 0.1 ppb TCDD 

i• i ■ portaat 1iac• tbi1 coaceatratioa approach•• tba coacea­

tratioa vbicb would occur under nor■ al field u•~ of 2 1 4 1 5-T. 
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e•rtaia circuaataace1 Ce.,., di1cbar1• of 1tor• runoff fro• 

recently treated ran1elaad iato a •••11 pond), veter-eroded 

surface ,oil or dwbri• aay contain eaou1h TCDD for ■ea1urable 

re1idu•1 to accuaulate in fi1b or other aquatic or1aai•••• 

Bovever, the author~ ~p•cular.ed that TCDD, or1iaatia1 fro■ 

2,4,5-T application,, di1cbar1ed iato lar1e lake1, 1trea■ 1, 

or e1tuarie• vouL~ probably becoae 1ufficieatly diluted 10 

that ao aea1urable accuaulatic~ vould occur. 

In coatra1t to the result• reported by I1en1ee aad 

Joa••• Norri• and Miller (1974) reported that adverse 

effect, vere irrner1ible in 1uppie1 expo1ed to 0.1, 1.0, or 

10.0 ppb of TCDD for 120 hours. All of the fish died by the 

37th day after t~• exposure period. 

(5) le1idue1 in Han and Animals 

Sauerhoff et ~l. (1976) 1tudied the fate of 1ilvex 

follovia1 oral adaiaiatration to ■ an. Yoluaceer1 ia111ted a 

1ia1le 1.0 ■ 1/k& do1e of analytical 1rade ailvex vith a 

purity 1reater tbaa 99% and 1••• than the detectable level 

(0.01 pp ■) of TCDD. Blood, urine, and feces were collected 

at interval• for up to 186 hours a!ter ia1e1tioa. Approxi ■ ately 

65% of rht ail••• ia111ted by th••• 1ubject1 va1 excreted ia 

the urine viLhia 24 houri. Tbt pl•••• ■ il••• coaceatratioa 

iacre11ed rapidly follovin1 ia1e1tion ~~dafter 2 to 4 hours 

reached• peek of approxiaately 6.0 u1/1 pl••••• The 

pl•••• clearance va1 found to be bipha1ic with • half-life 

-19-

https://p�cular.ed


of 4.0~1.9 hr io the firat phaae and 16.5~7.3 brio the 

11cond ph•••• Total recovery of 1ilvex and it• conju1ate1 

in urine and fece1 ran1ed from 66.6% to 95.1% of the adaia­

iatered dose vitb a mean value of 80.3%. No tricblc~opb-nol 

conju1at11 were found in the urine. Only •••11 amount• of 

ailvex and 1ilvex conju1at11 ver~ found in fec11. The 

author, concluded that thia ••Y repreaent una~1orbed 

compound excreted in bile and eliminated from the body in 

fec11. 

The National Human Honitorina Pro1r•• for P11ticide1. 

throu1n it• cooperative arran1e ■ eat vitb the Health aad 

Nutritional Examination Survey 11 (Baa•• II project), i1 

currently analyzina buaan urine 1aaple1 for ailvex. 2,4,S•T. 

aad 2,4,5-TCP (Hemo.1977). The 1urvey i• 1cheduled for completion 

ia l~i9; hovev~r. preliminary r11ult1 on 864 1aaple1 1hov 

aea1urabl1 amount, of 1ilvex io 3 1ampl11, at l•••l• •• 

hi1h •• 33 ppm, aad trace amount• in 10 •••plea. 

Pheuoxy acetic acid• are relatively 1troa1 ac1d1, 

and aai ■ ala rapidly excrete the ■ uachan11d in their urine 

la their 1tudy of the fate of atra1ine, kuron. 1ilvex. and 

2,4.S•T in the dairy cov. St. John et al. (1976) found that 

dairy cov1 1ivea 2,4,5-T and 1ilvex in their feed at 5 pp ■ 

for four day1. completely e:iaiaated both 2,4,5-T and 1ilvea 

a1 aoluble 1alt1 in the urine tvo day1 after do1ia1 1topped. 

Sauerboff et al. (1976) fed rate a 1in1l1 oral dote of 5 

■ 1/k1 14 c 1ilvex aad recovered 77.54~5.05% of the radio· 

activity ia ~riae and 16,5~7.74% of the radioactivity io 
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aaterial vaa ai\vex or 1ilvex ■etabolite(s) vaa not conducted 

ia the study. 

. 
Experimental results 1u11e1c that liver and kidney 

are the ■ ain 1ite1 for silvex cleareace activity. Sauerhoff 

et al. (1977) treated rat• vich a 1ia1le iacraveaou1 injeccioa 

of 5 ■ 1/k1 or 50 ■ 1/k1 of 1ilvex ia an aqueou1 10lution. 

They sacrificed r.he ,ai ■ al• at 8 bour1 and 216 hour~ after 

iajection &Ld analyzed 1everal ci11ue1 for 1ilvex. The 

hi1he1t 14c level• vere re~orded in the liver an~ the 

kidney at both doae1. Theae findin11 vere confirmed by 

1eparate experi ■ eat1 ■ ea1urin1 the half-life of ailvex 

clearance fro■ pl•••• and bile which i~ii:,-•~ chat 1ilvex 

i• rapidly re■oved fro■ the circulatory 1yttem t. the liver 

and then rapidlr excret~d fro ■ the body in urine. Similar 

re1~lt1 were obtained in a prelirinary report fro ■ a 

cvo-year chronic toxicity feedi~1 1tudy with TCOD by ~ov 

Che ■ ical USA (1977) (reported). Female ra•s in1e1tin1 220 ppc 

TCDD/day or 2,200 ppt TCDD/day vere noted to I ave hi1h TCOD 

re1idu•• in liver and ia fat at both treatm~nt level,. th~ 

preli ■ ioary report 1ive1 no re1idu1 data for created ••111 1 

or for control• of either 1ex, 

Zitko (1972) a. ·eyed r.hloriaated dibeaaodio,in residue• 

in aquatic ani ■ al1, but va1 unable to detect th••• co ■ pouad1 

(detection li■ it: 0.04 pp■ for TCDD) in any of 1everal 

aquatic aai■al1 fro■ Canadian locationa. The author had 

■ elected 1peci•• fro ■ hi1h trophic level• of the aquotic 
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food web to measure ~umulative pesti~ide contamination. 

More recently. usin& improved analytical methods for detection 

of ~i~xin at ppt levels, Baushman and He1el1on (1973) found 

mean TCDD levels ranain& from 18 ppt to 810 ppt in fish and 

crustaceans taken from Vietnam••• rivers in Au1u1t and 

Septembe~. 1970. TCDD lev•l• tended to be higher in fiah 

from interior tivera than in thoae from seacoast locations. 

In comparison, Bauab ■ an and Ma1al1on (1973) found le•• than 

3 ppt TCDD in fish obtained io a market in Cape Cod. Ma11achu1ett1. 

In another atudy, Mataumura and Benezat (1973) placed TCDD-

coated ,and directly in ao aquarium containina brine shrimp. 

■ oaquito larvae, and fiab (1ilvar1ida). TCDD pickup va1 low 

in fiah (2 ppb) and brio• ahrimp (157 ppb) unde: tba experi-

mental conditions. But ■ oaquito larvae, which are botto ■ 

feeder,. 1hoved a 1urpri1in1ly hi&h rate of accumulation 

(4.150 ppb). The author, concluded that TCDD vaa not likely 

to accumulate in a, many biolo1ical 1y1te ■ 1 a• DDT bacau•• 

of TCDD'• low solubility in water and liriJ1. a1 ve~l a1 it• 

low partition coefficient in lipid,. 

(6) Re1i~ue1 in Food Product• 

Available data indicate that 1ilvex re1idua1 ~,, occur 

in food,. When ,prayed on orans••• • 1ilvex eater va1 

hydr~lyzed to the fr•• acid, conjuaated in the peel and 

P•~•i•t•d for several aonths (HenJrick10n. 1969), Leidy 

•t al. (1975) did not detect 1ilvex in harvested apple• 

29 to 9~ ~.,, after the application of 1ilvex to the around 
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cover under apple tr•••• However. Cochrane et al. (1976) 

reported that direct application of a 20 ppm solution of 

1ilvex to apple tr••• (to prevent fruit drop) r•1ulted in 

re1idue1 ia unwashed fruit of 0.097 ppm initially. 0.046 ppm 

at harvest (day 10) and 0.036 ppm after 4 montb1 in 1tora1e. 

&110 1fter 1tora1•. washed fruit contained 0.015 ppm; washed 

and waxed fruit contained 0.014 ppm. 

Studi•• wbete cattle and 1heep vere fed rations 

coatainin1 1ilvex for several ve1k1 and then i ■aediately 

1lau1btered, indicate tbat 1ilvex re1idue1 ran1in1 fro ■ 0.6 

to 16.0 ppm caa be fo\lad ia ■ \lecle. fat, liver, and kidney. 

However, when animals ver• allowed to withdraw fro ■ the 

treated feed, re,idue l•v•l• decre•~•d markedly, often below 

0.05pp ■ the limit of d~t•ctioa in th••• 1tudi11 (Lena. 1972; 

Clark, 1975). AlthO\llh Ou111n et al. ( 1967) reported that 

1i\vux residue, of 0.018 and C.~29 pp ■ were found in two 

co ■ po1it• 11 ■ ple1 of dairy pr~duct in 1965-1966, 1ilv1x 

r11idue1 ~ave not been detected in total diet 1c~di11 

1inc1 that time (Martin and D\l&l&n, 1968; Corn1liu111n, 

1970, 1972; Man1l11 and Corn1liu111n, 1974). 
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(1) Tolerance• 

A tolerance of 0.05 ppa haa been e1tabli1hed for 

ailvex in or oa pear, (the rav a1ricultural coaaodity: 

re1ultia1 fro ■ poat harveat application of the trieth1nolaaiae 

aalt of ailvex to pear tree,. (40 CFI, 180.340). There are 

alto interim tolerance• of 0.l PP• for ailvex on 1u1arcaae 

and pre-ha"eat application to apple• aad plu■ a for pruae1 

(40 CFk 180.319). No tolerance• have been 1et 1pecifically 

for TCDD in or oa food crop,. Bovever, 40 CFI 180.302 

e1tabli1he1 • tolerance of 0.05 ppa for heaachloropbeae on 

cotton aeed, vith a at•ted liaitatioa that the technical 

1rade fun1icide ahall not contain aore than 0.l pp ■ TCDD. 

The limitation doea not coaatitute a tolerance. 

Re1ulator7 Action 

Sil•ex va1 developed aad re1i1tered a1 a 

herbicide on br~•h ahortly after World War II. 

Since then, it, aloa1 vith 2,4,5-T, haa been the aubject of 

aeveral Fed•r~l re1ul1tory actiJaa. 

Initially, ailvex vaa cla11ified a1 a non reaidue, 

••ro tolerance che ■ i~al. Hovever, on April 13, 1966, the 

United State a Depart ■ eat of A1riculture ( USDA) and th• Food 

and Dru1 Ad ■ iniatration (FDA) publi1hed aa annouace ■ ent ia 

th• F•d•ral le1i1ter aboli1hin1 the "No le1idut and Zero 

~ol•rance" coac1pt1. Futurt r11i1tration1 vould bt 1raat1d 
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on the ba1i1 of either "M•1li1ibl1 la1idua 11 or "Per•i11ibl1 

l11idua. 11 tadu1try va1 1iv1a until Dace•b•r 31. 1967. to 

comply by obtaiaia1 toleraaceJ for r11idua1 of 1ilv1x ia all 

treated food, feed product,, and byproduct,. ta additioa aoae of 

tba old r11i1tratioa1 would be contiaued beyond December 3\, l97n. 

Fol!ovia1 tbi1 actioa, a 11rie1 of P11ticide 

le1i1tration (Pl) Hotic11 were i11ued over ••••r•l year,, 

ext1ndin1 certain "no re1idu1 11 and "zero tolerance" 

r11i1tration1 beyond the December 31, 1967. deadline for 

obtainia1 r11idue tolerance,. Aaoa1 u111 of 1ilv1& extended 

beyond the deadline v•r• u111 oa pa1ture 1ra11e1 and ran11laad; 

on appl••• pear,. plua1, rice, aad 1u1arcana; aad ia lak11 

and poad1. 

Pl Notice 70-22, publi1hed by the USDA oa Septeaber 

28, 1970, addr111ed the pr•••nc• of chlorodioxia c~ata ■ iaanc1 

:- c~--er'· ' poi1oa1. Tbi1 notice 1tat1d that the USDA ha~ 

deteraia•d that c1rtaia toxic chlorodioxin1 (1uch a, TCDD) 

■ ay be pre1eat a1 coataaiaaat1 ia the ba1ic ■ aterial1 u11d 

ia for•ulatia1 l,4,,-T aad 1ilve&. The notice al10 1tated 

that th• pre11ace of 1uch chlorodioxin1 coa1tituted a 

po11ible haaard to ■ an 1iace they had been found to b• 

eatr1aely toxic to laboratory aai ■ ala, and that appropriate 

r11ulatory action vould be taken und•r provi1iona of rtrRA 

1Lac1 product• containin1 chlorodinxin• are con1id1r1d to be 

in violation of rtFRA. 



Oa July 20. 1973. a notice of iateat to bold public 

beatina• on all u1e1 of 2.4.5-T wa, filed vith the !PA 
• 

Hearin& Clerk under Section 6(b}(2) of FIFIA. a, aaended 

197:. All federally appro••d u1e1 of 2.4.5-T were to be 

explored in a public hearin1 1cheduled for April 1974. 

followina coapletion of an inten1iv1 aonitorin1 proara ■ for 

d1t1ctin1 dioxin in the ppt rans• (38 Fl 19869, July 29. 

1973), On May 10. 1974, tbe FIFIA Section 6(b)(2) h1arin1 

wa1 expanded to include all in1ecticide1 and berbicid•• 

havin1 2.4.5-TCP in their aanufacturin1 proc111, Th••• 

included 1ilvex, erbon, and ronnel, a, vell a, 2,4,5-T and 

2,4,5-TCP. all of vhicb ■ ay contain TCDD, 

On June 24, 1974, EPA halted the FIFIA Section 

6(b)(l) and 6(b}(2} proceedin11 initiated a1ain1t 2,4,5-T 

and related co ■ pound• b1cau11 of it• inability to ■ onitor 

food for TCDD r11idue1 vith the n1ce11ary analytical preci1ion. 

Althou1h th• h1arin1 va1 terainattd, th• Aa•~cy 

1tat1d that it "will continue it, TCDD r11idu1 ■ onitorin1 

proara ■ and vill take 1uch further action a, it d•••• 

appropriate once the r11ult1 of th• aonitorin1 project are 

available" (39 Fl 24050 June 28, 1974), 

ta 1976. 2,4,5-T, 1ilv1x and related che ■ ic•l•!/ 

ver• placed on the ori1inal li1t of cbeaical1 1chedul1d for 

!/ Tb• related cb1 ■ ical1 v1r1 ronn1l, erbon. 
and 2.4,5•trichloropb1nol. 
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pre-lPAI re•i••• becau•• of ad••r•• effect• that ••r• 

obser••d ia t••t aai ■ al• ,apo1ed to 2,4,5-t. Mucb of tb• 

coDcera ceDtered arouad TCDD 1 th• eatr,a,ly toaic coata ■ iDaat 

fouad ia tb••• cb1aical1. 

OD April 11, 1971, EPA i11ued &D llPAl with UIF•Ct to 

pe1ticid• product, coataiaia1 2,4,5-t. Th• IPAl review 

for 10a, u1e1 of 2,4,5-t v•• teraiaated OD February 28, 

1979, vbea Cb• Adaiaiatrator 1u1peaded tb• u1e of 2,4,5-T oa 

fore1t1 1 ri1bt1-of•vay 1 &DJ pa1ture1 becauae ha fouad that 

tbe1e u••• preaaated aa i ■■ iaeat baaard to buaaa health. 

At tb• •••• ti••• tb• Adaai1trator alao 1u1peaded th• 

for,1try 1 ri1bt1-of•vay 1 pa1cure 1 aquatic •••d coDtrol/ 

ditcb beak, boa, aad 1ard1D 1 aad coaa,rcial/oraa ■ ,atal turf 

u••• of ail••• becau•• be fouad tbat th••• u••• pr111ated aa 

i ■ aiaeat ha.ard to bua,a bealtb. tbe Adaiaiatrator'• 

actioa re1arJ1a1 ail••• vaa bated OD data aa~ iafora,cioa 

about TCDD pre1,at•d ia tb• 2,4,5•? IIAI Poaitioa Docua,at 

l, a,v iafonaatioa d•••Lop,d tbrou1b tb• IPAl proc,11 1 aad 

1tudi11 reportiaa ad••r•• effect• ia c,ac 1ai ■ al1 ,apo1ed to 

ail•••• Aa expedited beariaa oa the 1u1pea1ioa order, 

va1 coDveaed oa April 19, 1979, oca May 15, 1979, tile heariaa 

••• diacoatiaued. 
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In addition, •bortly after th• 1u1pen1ion order, were 

i•aued, Dow and other affected parti•• filed •uit on March 

6. 1919 in the United Stat•• Diatrict Court, Eaatern District 

of Michiaan, Northern Diviaion for judicial review of tbi• 

deciaion r•que1tin1 an immediate atay of tbe eaeraency 

1u1pen1ion order,. The court denied plaintiff•' requ••~ for 

•n iaaediate •t•y of th• •u•p•n•ion order, and• h••ri~a 

for• pr•liainary injunction v•• held on April 5. 6, 7. and 

9. 1979. On April 12, 1979, the Cour: denied pl•intiff• 

requ••t for an injunction a1ain1t the A11ncy 1 1 1u•p•n-

1ion order•. 

II. RISl ANALYSIS 

There are two key component• to the ••••••••nt of 

any chemical-related ri•k: (1) ••••••••nt of th• toaicolo-

1ic•l properti•• of the chtmic•l. and 2) ••••••••nt of 

expo1ur• to th• ch• ■ ical. Th• ri•k ••••••••nt it••lf i• a 

•u ■ aation of the conclu1ion1 in ••ch of th••• •r•••• For 

••••ple, • hiahly toxic che ■ ical ••Y po•• lov riaka if 

••po1ur• i• lov; conver1•ly a co ■ p,und of lov to •0derat1 

to~icity ••Y po11 hiah ri1k1 if 1xp01ur• i• hisb. In the 

pr11ent in1t1nc1, TCDD, i1 an eatr•••ly toxic ch••ical, 

vh•r••• 1ilv1x i• 1i1nificantly l••• toxic to teat 

ani•1l1. However, b1cau11 co•••rci•l •••pl•• of ail••• 

contain TCDD, pe1ti~id1 product, coatainiDI 1ilvex ••Y have 

adver•• 1ff1ct1 on hua•n h•alth. 
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ri1k potential of a pe1ticid• ia ter•• of the ri1k criteria 

1et out at 40 era 162.ll(a). Sp•cifically, 40 era 162.ll(a) 

(l)(ii)(A) pro•ide1 tbat a rebuttable pre1u ■ ption ■ ball 

,ri1e "if a pe1ticide 1 1 ia1redieat(1l ••• (i)nduce1 onco1eaic 

effects ia esperi ■ eatal •••••liaa 1pecie1 or ia ■ an•• a 

re11ult of oral, iabalatioa or der••l eapo1ure ••• 11 Section 

162.l(bb) defia•• th• t•r• oaco1eaic •• "th• property 

~fa 1ub1taace or a aistur• of 1ub1taac,1 to produce or 

induce beai1a or aalianaat tuaor tor ■ ation ia livia1 aai11al1. 11 

40 era 162.ll(a)(J)(ii)(I) pro•id•• 

that "a rebuttabl• pre1u ■ ption 1ball aria• if a peaticid•'• 

in1redieat(1) ••• (p)roduce1 any otber cbroaic or delayed 

toaic effect ia t•at ani ■ ala at aay do1a1• up to a lsvel, 

•• det•r•iaed by the Ad•iaiatrator, vhich i• 1ub1taat\aLly 

bi1h•r than that to vbich huaaa1 can reaaoaably be anticipatet 

to be eapoaed, takia1 iato account a ■ pl• aar1in1 ot 1atety. 11 

Thia 1ectioQ refl~cta coacera that chronic expo1ur, to 

cbeaicala aay re1ult,a ■ oa1 ether thia11, ia injury to the 

reproductive •r•t•• and/or tbe fetus aad provide, that a 

rebuttabl• pre1u ■ ptioa 1hall aria• if chioaic che ■ ical 

espo1ur• ia te1t aai ■ al1 produce• 1uch re1ult1. 

Tb• !ollovia1 data aad iatoraatioa oa toxi~ ,tt,ct1 

aad 1apo1ur• indicate that 1ilvex and/or TCDD exc11d tht 

oaco1eaic etfect1 aad otb1r chronic or delay1d toxic 1ff1ct1 

riak criteria for i11uaac, of• rebuttabl• pr11u ■ ption 

a1ain1t r•1i1tr1tion, Thi• data &110 iadicat~• that th••• 

che ■ ical1 ••Y po•• ri1k1 of adver•• effect, on hu ■ aa health. 
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A. Tozicit• ia Teat Aaiaal1 

Studie1 ba•• deaon1trated tbat TCDD and/or ail••• 

coataaiaated vitb TCDD can produce fetotozic, teratoaenic, 

and carcino,enic effect• in ezperi■ ental aaiaal1 vbicb 

b••• been eapoaed to tb••• cbeaicala.!1 Tb• occurrence of 

tb••• effect• ia teat aaiaal1 indicate• tbat buaan1 vbo are 

e&po,ed to TCDD and/or ail••• aay experience coaparabla 

effact1. Tba Aaeacy baa aztracted key data fro ■ tbe nu ■ arou1 

1tudie1 for praaentatioa in tbi• docuaent. 

(1) Ad••r•• leproducti•• Effect• 

TCDD aad ail••• witb TCDD produce fatotozic aad 

teratoa•nic effact1 1ucb a1 death and ~•d~c•d fetal 1ise; 

1kaletal defor.iti•• ,ucb •• cleft palate; injury to internal 

' or1an1 ,ucb a, inta1tiaal bleadia1, inta1tinal la1ioa1, 

aad abaor■ al kidaay1; and ~o•t-par:ua affect• 1ucb a, 

reduced 1urvi•al. Tb••• affect, appear in ••••ral diffaraat 

•-•aliaa ,train, aDd 1pacia1, occur in all of tba litter, 

ia 1oaa do•• 1roup1, aad occur in rat• at do••••• low a, 

0.001 u;/k1 of TCDD aad 50 •1/k1 of ail•••• 

*1otbar 1tuJia1 bava attributed additional ad••r•• affect• 
to ail••• aad/or TCDD ,apo1ura. Tba A1eac1 i• curraatlJ 
aaal11in1 tb••• 1tudie1 to a••••• tba 1eriou1 iaplicatioa, 
1u11a1tad by tbair ra1ult1. 
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(a) !xpo1ur• of Te1t Aai ■ al1 to TCDD !/ 

(i) Fetotoxic aad ! ■ bryolethal !ffect1 

Fetotoxic aad e ■ bryolethal effect• have beea reported 

for at lea1t three d1ffereat aou•• strsia1, tvo different 

rat 1traia1, aad oae 1traia of 1ubhu~aa priaat•• exposed to 

daily do1•1•• of TCDD durina tbe period of ■ ajor or1aao1ene1i1 

in 1•1tatioa. For ••••ple, ia 1tudi•• u1in1 a•a•rally 

lov-do11 reai••n• of TCDD. Neubert and Dillaann (1971) 

reported tbat re1orptioa 1ite1 (re1orbed or dead e ■ bryoa) 

occurred in 54% (7/13) of tb• litter, at 0.3 u1/k1 aad ia 

100% (3/3) of tb• litter• at 9.0 u1/k1 for NK&I ~ice, 

co ■ pared to 14-32% (13/95 and 11/65) of Litter, exhibitina 

re1orptioa1 in control ani ■ al1 vhicb had aot been expo1ed to 

TCDD (Table 1). Spar1chu et al. (1971) reported reaorptioa 

of 100% (110/110) of the fetu••• ia Spra1ue-Davl1y rat, 

,xpo1ed to a u1/k1 of TCDD, co ■ pared tc 20% re1orption 

(63/309) of the fetu••• fro ■ th• control ani ■ al1. Khera and 

Ruddick (1973) reported 100% (77/77) re1orptioa of !etu••• 

at 4 u1/k1 and 36% (56/153) at exposure, of 1 u1/k1 ia 

Wi1c1r rat1, co ■ pared to 7% (3/152) in tb• control 1ni ■ al1. 

!/ lxcept a1 othervi•• 1pecified, all reproductive data 
ver• derived fro ■ 1tudie1 in -hich pr11naac rodent• 
ver• orally exposed to TCDD and/or ailvex vith TCDO 
durin1 the second one-cbir~ of 1•1tation by daily 11v11• 
or in vbich pri ■ ates v•r• chronically 1xpo1ed before 
■ atia1 and duria1 1••t1tioa. Tht preanant rodent• ver• 
1acrificed 1hortly before th• acheduled birth of the 
off1pria1, and the fetu••• vere exa ■ ined for 1baor ■ alitie1. 
Pre1naat pri ■ at•• deli•~r•d off1pria1 at tera. 
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Table l. !abryotoxic and Terato1eaic 
a/ 

Effect• of TCDD OD RMII Kie•-
1 1Litter• Affected/Viable Littera1 
1 b/1 1 1 
1 Do••- 1 le1orption1 1 Cleft Palate 1 
1(u1/k1)1 # 1 % 1 I 1 % 1 
1 O 1 23/951 24 1 6/95 1 6 1 
1 oil 1 21/651 32 1 4/65 1 6 1 
1 ~-3 1 7/131 54 1 0/13 1 0 1 
1 3.0 1 16/241 67 1 7/24 1 19 1 
1 4.; 1 5/121 42 1 6/12 1 SO 1 
1 9.0 1 3/3 1 100 1 3/3 1 100 1 
1 9.0 1 3/6 1 SO 1 S/6 1 83 1 
a/ Data froa Neubert and Dillaaan. 
b/ All do••• adaini1tered on days 6 to lS, 
except 1ecoad 9.0 u1/k1 do1e vbicb VAi 
adaini1tered on days 9 to !3. 

SiailAr effects bAve been reported at biaber do1•1•• 

of tCDD. leubert and Dillaaan (1972) reported tbat a 1in1l• 

do•• of 45 u1/k1 to NK&l aice oa day 6 produced re1orptioa1 

in lOOt (3/3) of cbe •iabl• litters, coapared to re1orptioa1 

iD 24% (23/95) of tbe control litter,. Courtney (1977) 

reported AD a•erAae of 87% ■ ortality in 6 litt1re of CD-1 

■ ice orally expo1ed to 100 u1/k1, coapar1d to aD aver•&• 

■ ortality of 6% iD 15 vehicle contrn• litt1r1 (Tabl 2). 

·• d. 1 in• 1 1 t i I a t or al I o re port • d an a•• r a I• o I 1 6 % ■ o rt a 1 i t y 

litt•~• of CD-1 aice expoaed 1ubcutaaeou11y to 200 u1/k1 

t ~CDD, coapared to 14% iD tbe 1ix litter• of control 1aiaal1. 

So•• of th••• 1tudie1 alto de1crib• 1tAti1tically 1i1nific1nt 

et al. 1971). 
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Th••• and other atudi•• alto reported that TCDD b•d 

ao ••••urable adver•• effect• at •o•• do•• levels ia 10 ■• 

1traia1. For ezaaple, lbera and Ruddick (1973) reported ao 

fetotoxic effect• a~ 0.125 u1/k1 in Wiater rat,, and Neubert 

aad Dillaaan (1972) reported ao terato1eaic ef1ect1 &t 0.3 

u1/k1 ia MMlI ■ ice. Courtney and Moo~• (1971) reported that 

TCDD had ao effect oa fetal veiaht or eabryoaic mortality at 

0.5 u1/k1 ia CD rat,. end Spar1chu et al, (1971) reported 

ao effect at 0.03 u1/k1 ia Spraaue-Davley rat,. However, 

1ub1equeat experiaent1 ia the ,aa• 1peci•• have daaoa,trated 

adver1a fetal affect1 at even lover do•• level,. 

!/ 
Tabla 2. retotoxic and T1rato 1aic Efhcu of TCDD in CD-1 Hice 

Avans• ADOtl& l.U Tota Fetu1u1 , , , DOH Ubaoraal 1Cldt lidaey , Club 
1(u1/k1 ' ' 1Palate , Foot , 1Rout• of Ad-1% Av•~•a• Fetal 1Fetuae, , Anoaaliu 
1e•r daz)1ainistratioa1MortalitI/Litter1e•r Litter1 t , • .. % , , , , 
' 25 Oral 6 4.6 3 34 3 

' 50 , Oral 13 8.1 ' 19. 72 
' 

7 
' ' ' ' 

1 100 Oral 1 ' 14 ' 8.3 , f-6 ' 71 ' ' 13 ' , , 1 200 Oral 1 87 1.5 100 100 ' 14 ' ' ' ' 
1 400 , ' Oral 97 , 0.4 , ' 100 , 50 , 50 ' 
f B 1 Subcutauou,f ' 36 6. 7 ' 82 33 1 11 ' , 50 1Subcutaneou11 56 , ' 5.0 ' 79 ' 58 ' 17 , ' 
1 100 1SubcutHDOUl1 72 , J.5 , 85 ' 95 0 , , , 1 200 1SubcutHDOUl1 76 3.1 , 100 ' 38 , ' 18 , Bt Oral 6 0.8 0 1 l It ' , , 1 aaitole 1 ' ' ' ' ' , , 1corn oil1 ' ' ' ' , 1( 0. 1 al)1 ' ' ' ' , , , ' '!I , ' , ' ' , ' ' 
1 DHSO 1Subcutaaaou11 14 0.2 0 0 1 ' ' ' ., Data fro• Courtney, ' ' kl DHSO • dimathyltulfoaida. 
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Dov Cbeaical Coapaay ha1 recently coapleted a 1tudy 

of th• effect, of TCDD on reproduction in Spraaue-Davley 

rats ezpo1ed to low do•• level• of tbi1 cbeaical for three 

1•n•ration1. Dov coacluded tbat "iapairaent of reproductioa 

••• cl•a~ly ••ident aao111 rat, i111•1ti111 0.01 or 0.1 u1/k1iday 

of TCDD. Sianificant deer••••• were ob11rved ia fertility, 

litter 1i11, 111tatio11 1ur•i•al, po1t-11atal 1ur•i••l •~d 

po1taatal body v1i1bt." la addition, ezpo1ure to 0.001 us /k1/da1 

of TCDD, tbe lov11t l•••l teated ia thi1 1tudy, r11ult1d in 

1tati1tically 1i1nificant incr1a1e1 in tbe perc1nta1e of 

pupa dead at birtb aad/or dyin1 before tbe end of tbree 

week, of life aad in tb• incidence of dilate~ ~•n•l pel•i• 
. ., 
in 1oae 1eneratioa1.-

!/ Dov Cbeaical Coapaay baa claiaed tbat tbe rav d•ta 
and/or r11ult1 of certain of it• 1tudie1 are "trade secret" 
or "confidential." An injunction i11u1d on April 4, 1971, 
in the ca11 of Dov C~eaical Co.•• Co1tl1 1 Civil Action No. 
76-10087, U.S. Di1trict Cour~or tbe !astern Di1trict of 
Kicbiaan (Northern Di•i1ion) 1 ar1uably preclude• IPA fro ■ 
di1clo1in1 tbi1 inforaatioa at th• pre11nt ti••• 4ltbouab 
t~• relevant pro•i1ioa1 of FtflA ba~e 1iac1 been aaended to 
allov dilclo1u1:1 of data 1uch a, tbi1 l•••• ••I•, rtru 
Section, lO(d) and 10(1)), tbe iujunctioa ba1 not yet been 
aodified. IPA ba1 r1qu11t1d tb• Court to aodify tbe iajuac­
tioa1 but until thi1 ba1 been done the A11ncy vill aot 
publicly di1clo11 tbe data fro ■ tbe 1tudy. The 1uaaary 
pre11at1d ia tbe tezt of tbi• Po1ition Docu ■ ent do•• 11ot 1 ia 
IPA'• opinion. CODltitutl di1clo1ur1 of tb• all111dly "trade 
11cr1t" data 1ub ■ itt1d by Dov and vould not cau11 any hara 
to Do•'• l11itiaat1 co ■petiti•e iat1r11t1. Tb• data froa 
the 1tudy aay be ■ ad• ••aLlabl• to aay party in a caacellatioa 
proc11di111 uader an 1ppropriat1 prot1ctiv1 arran11 ■ 1:t. 



Recent reproductive 1tudi•• io rbe1ua monkey, indicate 

that aaternal e&poaure to TCDD result• in an iacr••••d 

incide~c• of ecrly 1poataneou1 abort:001 •nd reproduct1ve 

difficulti••• The ai1aificaace of ~:~~- . 1ult1 in nonbu ■ an 

pri ■ atea ahould not be undereati ■ ated :,~~:~•e of the clo•• 

aisilariti•• between th• reproductive 1;1~,~• of bumana and 

monkey,. Lona-ter• expoaure to even minute quaotitiea of 

TCDD reaulted in• ■ arked increaae in spontaneoua abortion, 

in the firat third of the s••tational perior.. even where there 

vaa ao evidence of aateraal toxicity by clinical obaervati ,a 

or bioaedical teatina. Monkey, expoaed to 50 ppt TCDD (2 •. 

na/ka per day) before and durina preaaancy had a total fetal 

1011 of 67% (50% by abortion aod 17% •• atillbirth) aod 

fertility rate of 75%, co ■ pared vith o: and 100%, reapectively, 

in tbe coatrola. Atteapta to r•-b~••d ooe of the aborter• 

re1ulted in an additional early abortion (Schantz 1979; 

Spencer, 1979). When animals vere treated vith & hi1h•r 

do••• the fertility rate dropped to 25%. vith ,oe of ~h• cvo 

ar••i~ aoi ■ ala &bortina in tbe fir1t third of 1•1tation. 

trreaularitiea io menatrual cycle,, anovulation, •nd reduction 

ia the reproductive horaoa••• pro111terooe and c1tro1en. 

were a■on 6 th• toxic effect• 1een at the hiah•r do••• Th• 

io•e1ti1acor1 concluded that th• reproductive &boor ■ aliti•• 

ver• ■ oat probably the reault of horaone imbal,nce, and vere 

apparently t~• re1ult of the TCDD tre&t ■ eat. rather than 

1•oeral toxicity, bee•~•• th• horaoaal alter•tion, vere 

obaerv•~ before the animal• beca■ e obviou1ly ill (Allen 

et al •. 1977; lar1otti 1979). 



Early abortion• have alao been ob1erved io monkey• 

vh,re expo1u~e haa only been for a short period of tbe 

preaaaacy. Ao accumulated do•• of 1 ua/k& (1,000 ,pt) of 

TCDD over a tbree-veek period reaulted ia a 75! aoortioa 

rate, coapar~d vitb o: ia the coatrola. All abortioaa ia 

the treated aai ■ al1 vere duriaa tbe first tbird of tbe 

1e1tatio~•l period, aad tbe only ••ideace of ■ aternal 

toxicity va1 1li1ht acoeaeaic re1poa1e ia oae aaiaal, 

ob1arved ■ oaths later. 1,.e viable offapriaa produced ~t 

tbia do1• bad abaorwal palate developaeat, aod three of tbe 

four at a lover do•• bad debatable abnormal d•••lopaeat ia 

tbe aa■ e orofacial reaioa (KcNulty, 1979). 

Altbouah tb• experi ■ eatal protocol• aod aoiaal 1traia1 

differ for tb• 1everal atudiea cited, ia each case TCDD 

aiaaificaatly iacrea1ed the incidence of re1orbed embryo• or 

1tillbora ani ■ al1 relati•• to tbe rate ob1erved ia coatrol 

aaieala aot expo1ed to TCDD. The resular oocurreace of 

••bryoaic death ia 1tudie1 by different inve1ti1ator1 ia 

priaate1 and ia diff•r•~t rodent 1tr1ia1 iadicat•• that 

expoaur• to TCDD durio1 ■ a ■■ alian 1•1tacioa ■ ay reault ia 

the deatb of the eabryo1 aad related aateraal reproductivt 

failure. 
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(ii) Skeletal Aaoaalies 

Skeletal defects appear ia siz scudi•• iavolTia1 

four 1iffereat aouse straias. Courtaey and Koor• (1971) 

report ch• follovia1 iacideac•• of cleft palate ia Cb• 

iadicated 1traia1 ezpo1ed to 3 u1/k1 TCDD: 71% c,11> 

of litters of C571L/6 aice, coapared to aoa• (0/23) ia 

th• coatrol1; 22% (2/9) ia litter• of DIA/2 aic• 

coapared to aoa• (0/23) ia th• coatrols; aad 30% (3/10) 

for CD-1 aice, coapared tQ a~a• (0/9) ia th• coatrol, 

(Table 3). Neubert aad ~illaaaa (1972), al,o u1ia1 3 u1/k1 

of TCDD, reported 29l (7/24) of the •iable litters bad 

fetu••• vicb cleft palate for IMII ■ ice coapared co 6% 

(10/160) of th• coatrol litters (Table l). S ■ itb et 

al. (~976) reported cleft palate ia 71% (10/14) of cr-1 aous• 

litter• at 3 u1/k1, co ■ pared co aoae tO/34) ia t~• 

coacrols (Table 4). 

ta eapoeur•• of aborter durat\oa, Moor• et al. 

(1973) reported cleft palate ia 86% (12/14) of C571L/6 aou,e 

litter, 1apo1ed oa days 10-13 to 3 u1/k1 1 coapared co aoa• 

(0/27) ia cbe coacrol litters. Neubert aad DilL ■ aaa (197:) 

reported clef~ palace ia 71% (10/14) of litter• of MKII ■ ic• 

eapo1ed to• 1ia1le 45 u1/k1 do•• oa day 11, coapar•d to 6: 

(6/95) or litters ia tb• coacrols. 
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any of the litter, in CD rat1 ezpo ■ ed to 0.5 u1/k1. Si ■ ilarly, 

thera and luddick (l973), u1ina Wi1tar rat ■, reported tbat the 

occurrence of the 1k1letal aao ■ 1li11 ia the fetu ■ e ■ 1zpo11~ 

to 2.0 u1/k1 va1 co■ parabl• to tbe rate for tbe untreated 

aniftal1. 

(iii) Injury to Internal Or1ane 

Ezpoeure to TCDD produced injury to th• kidney, and 

iat11tinal tract ■ of at l1a1t five different ■ ou11 and rat 

1traia1. S ■ itb et. al. (1976) reported 28% (4/14) of 

litter• vitb kidney aao ■aLi•• at 3 u1/k1 in cr-1 ■ ic1 1 

co ■ p1r1d to aoae (0/34) i~ tbe control• (Table 4). Moore et 

al. (1973) reported 100% (14/14) of litter ■ vith kidney 

IDO ■ali•• iD C571L/6 ■ ice 1zpo1ed to 3 u1/k1 OD day, 10-13, 

co ■ pared to none (0/27) ia tb• control litter,. Courtney 

and Moore (1971) reportud kidney aao ■ alie1 ia 100% (10/10) 

of tbe litter• of CD-1 ■ ice at 3 u1/k1, co ■ pared to 33% 

(3/9) in tbe coatrol1, and 67% (4/6) litter• vith abaor■ al 

kidney• in tbe CD rat at 0.5 u1/k1 aa co ■ pared to 0001 (0/9) 

in tbe control l~tt1r1 (Table 3). Spar1chu et al. (1971) 

reported b1 ■ orrb11e1 or l11ioa1 ia tbe iat1etia1 of 361 

(36/99) of tbe 1za ■ ia1d f1tu1e1 of Spra1u1-Davl1y rat, 

1apo11d to 0.5 u1/k1, co ■ pared to none (0/246) ia the 

control f1tu111. 
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.~/ 
table 3. Teracofeaic Effect• of TCDD ia Kie• aad lac, 
1Scraia1D01e 1 itter1 Affected/Liv• Lictar11 
1 1C us/ kl) 1 C 1 •ft Palacetlidaey Ano ■ ali••1 
1 1 % % 
1K,;,u1e ~ ' ' ' ' ' 
1CD-i 10(NU0)1 0/9 0 1 3/9 33 1 ' 
1 ' 1 ' 1/~ 11 1 5/9 56 1 

1 3 ' 3/10 30 110/10 100 
1 ' DI A/ 2 10 ( DM S 0) 1 0/23 0 1 1723 l3 ' ; 
, , J ' %/9 22 1 8/9 89 1 
1C571L/10(DKS0)1 0/23 0 1 1/23 9 1 
16 1 3 , 5/7 7 1 1 7/7 100 1 

' lat 1 1 

' TD ,O(ilKSO)t 0/9 0 ' 0/9 0 ' , ' , o., 1 0/6 0 ' 4/6 67 ' a/ D•t• fio ■ Courtn•1 &Dd Moore. ' -
Table 4. recotoxic and Teraco1eDic Effect, of tc,o ia cr-1 Kie• -a/ 

f 1Iacideace of cla!t1Litter, W~tb 1Littara With Dilatad1 
1 1Palata lD Litter, 11e1orbed ratu1e11leDal Palvi, per 1 
1 D01• 1per Li•• Litter, 1p•r Liva Litter11Li•• Litter, 1 
1Cu1/k1)1 ; 1 % 1 • 1 % 1 , 1 % 1 
1 0 1 0/34 , 0 , 15/34 1 74 ; 0/34 ' 0 , 
1 0.001 1 2/41 1 5 1 30/41 1 73 1 0/41 1 0 1 
1 0.01 1 0/19 1 0 1 17/19 1 89 1 0/19 1 0 1 
1 0.1 1 1/17 1 6 t 16/17 1 94 1 0/17 1 0 t 
1 1 1 b/ 1 1 1 , 1 
1 1.0 1 4/19 1 21- 1 18/19 1 95 1 1/19 1 5 1 
1 1 1 b/ 1 1 1 1 b/ 1 
, 3.o 110114 , 11- 1 11/14, 1a , 4/14 , za- 1 
a/ Data fro■ S ■ ~tb at al. 
b/ Stati1ticall1 differaat fro ■ coatrol1 by cha Fi1ber1 exact 
probability ta1t (p < 0.Oj). 
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(b) !zpoaur• of Teat Aaiaal• to Silvez 

Silvea baa beea 1bova to produce fetotoaic effect• 

1ucb a1 fetal aortality, reduced body veiiht, 1keletal 

aaoaali••• aad injury to iateraal or1ao1. Th• effect• 

have been obaerved io teat rodeat 1pecie1 at aateraal 

do1e1 a1 lov at 50 ■ 1/k1 (TCDD < 0.05 ppa). Th••• re1ult1 

clearly indicate that 1il••x i• fetotozic aad terato1eoic 

in aaaaala. 

Courtaey (1977) reported 1i1aificaat iacidence1 of 

iacreaaed fetal ■ortality aad reduc•d fetal vei1bt ia CD-1 

aic• vbich bad received rreaatal eapoaure to ail•••• 

Maternal 1ubcutaneou1 ezpoaure to 405 ■ 1/k1 ail••• (TCDD < 

0.1 pp ■) reaulted ia 25% (33/132) fetal aortality aad aa 

avera1• fetal vei1bt of 0.87 1 1 coapared vitb control value, 

of 1,: (19/171) aad 1.03 1 1 reapectively. Oral expo1ur1 to 

tb• 1aa1 do11 re1ulted in an avera1• fetal veiaht of 0.83 1 1 

coapared with l.Jl I ia the coatrol,. la iacrea,ed iacideace 

of cleft palate vat al,o ob1erved aaoa1 th• treated fetu•••• 

Oral expo1ur• r11ulted ia aa incidence of 7% (7/95); 1ubcuta­

a,ou1 expo1ur1 reaulted iD 3% (3/99). No cleft palate, 

(0/260) ver• ob11r••d .ao•a th• control aaiaal,. 
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effect• of ail••& aad the propyleo• 1lycol butyl ether eater 

of 1il••• (ailvea-PGI!), each cootaiaia1 l••• thaa 0.05 pp■ 

tCDD. Spra1ue-Davley rat• vere eapo1ed to 25 to 100 •1/k1 of 

1il••• oa day• 6 throu1b 15 of 1•1tatioo. Si1aificaat 

effect• oo fetal aortality aad birtb vei1bt were ob1er••d ia 

tb• litter• of treated dam,. Skeletal .aoaali••• aucb a1 

cleft palate, retarded 011ificatioo, aad eatra cer•ical rib• 

v•r• ob••"•d .. 001 th• expo1ed fetu•••• Microptbal ■ ia 

(abaoraal 1aalln••• of tb• eyeball) aad cardi~vaacular 

abooraaliti•• ver• a110 •••a. Si ■ ilar effect• ver1 ob11r••d 

vbeD aDi■ al1 v•r• do1ed vitb 1il•ex-PGI!, or vbeo do11d for 

tbree-day iatenal1 duriDI tb• period of early or1aao1eoe1i1. 

Ia each of th~ etudi•• cited abo••• 10•• aateroal 

toaic effect• were ob1eneJ. Courtaey fouad 10•• Locrea11d 

■ ateroal vei1bt 1aia1 aod Lacr•a••• La li••~ to body veiabt 

ratio, aaoaa tb• treated 1roup1; Dov aoted baldo••• (alopecLa), 

lack of appetite aad •a1ioal bleedia1. ijovever, th• 1aL1teoce 

of aateroal toaic effect• doe• Dot ae1ate tb• iapact of the 

ob1er~ed Lajury co aad death of the fetu1. 

Ia 1ua ■ar1, TCDD produce, ~•totoaLc effectt ia c11c 

aaiaal• at tbe love1t do••• te1t1d. for eaa ■ ple, aaceraal 

do••••• \ov •• 0.001 u1/k1 La rats aad 50 ppt ia ■oakey1 

ba•• iocr••••d lethality to fetu•••• To date, a ao-oba•r••d 

effect level ha• oot beea 11tabli1bed t,r TCDD-r1lat1d 

e , 
_v Dov Che ■ ical Co. ba1 alao requested coafideatLality 
for the r11ult1 of thi• 1cudy, Th- dL1cu11ioa ia th• 
footaot1 ia Section tt.A.(l)(a)(l) of tbia docuaeac 
applL•• to tb••• data. 



effect• on reproduction io any 1pecie1 te1ted. Expoaure to 

1ilvex containina le11 than 0.05 pp ■ TCLD re1ulted io 

increaaed fetotoxicity at 400 •1/k1 io mice and at 50 ma/ka 

in rat1. No 1i1nificaot effect, vere ob1erved below t: • 

levela. 

(c) Ri1k of ~v•r•e Reproductive !ffact1 

Generally, a no-effect level i1 vieved a1 a 

toxicoloaical endpoint. markio1 a level of axpo1urt in 

animal• which i1 "•aft" becau1e there are DO ob1ervablt 

adver1e effecta. Toxicolo1i1t1 1•nerally •••u•• that 

the animal no-effect level can 1erv1 •• a ~••e for 

e1timatin1 1xpo1urt l1vel1 which would be "aaft" for 

human,. Th• "••f•" lava l for huaaa1 .i 1 1at at 10 ■• 

level l~ver than the aoiaal no-effoct level to provide 

a "••rain of 1afety" chat take• into account difference• 

in 1en1itivitie1 between animal• and human,, and 

difftr1nce1 io 1en1itivitie1 A ■ or1 human,. Thia 

" • • r I i n o f • a f • t y " d o • • n o t r e p r • • • n t a n i. n f • l l i b l • 

1ndica· :,r of potential haaard to human•. Error could 

be introduced becau1a human, art ■ ort -n11tiv1 than 

tht t11t 1paci11 by a 1r1ater factor than noraally 

allovtd, or by tht incorrect choice of a no-effect 

J tVtl. 
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the love1t level at whicb TCDD h11 no ob1ervable 

eff•~t1 ia te1t ani ■ ala ia crucial to the A11acy 1 1 deter■ iaa­

tioa of tbe ri1k potential of 1ilvez. TCDD i1 pr11eat ia 

ebi1 peeticiJ• a1 ~ low-level coaca■ iaaoc aad thua vill be 

pre1eat ta the 1avirua ■ 1at at lov l1vel1 vheaever &ad 

vberev1r 1ilvez ia u1ed. If tb•r• truly vcr1 a no-effect 

l1vel ia aaiaal1, it ~ould be r1a1oaa0Le to at L111t be1ia 

to 11ti ■ ate a po11ible "1af1 11 Level for ~u■ aa1 aad to 111e11 

the po11ible d.,k to hu ■ 1a1 by relatia1 thil 111'-l ■ ed "1af1" 

l•••l to th• level of the pe1ticid• that ■ ay be ia th• 

en•iro11 ■ 1at, if that level vere kaova. Rovev1r, if there 

vere ll no-eff•~t level, aay "'e of. 1iLv1x would re1uLt ia 

potentially 1i1aific1at 1xpo1ur1 to TCDD, beca"•• ther1 

would be ao ■ iai ■u■ Level upoa which to e1ti ■ 1t• a ■ ar1in of 

,afety. It i1 the A11acy 1 1 po1itioa that no ao•1ffect 

Levi\ h11 b••n fouad for f1totoxic 1ff1ct1 r11ultia1 fro ■ 

TCDD expo1ur1. Ther1for1, aay 1xpo1ur1 to TCDD or 1iLv1x 

coatoiaia1 TCDD ■ ult b1 coa1id1r1d potentially d1a11rou1 to 

the hu■ aa htu1 • 

• 



(2) Onco11nic Effect• io Teat Animal• 

Chronic expo1ure 1tudie1 have 1bovn that TCDD 

induce, OLcoaenic re1poo1e1 in mice and rat1 at exceedinaly 

low do1e level,. Th••• effect,, tosether vith data 

1bovin1 that TCDD i1 mutasenic. con1titute 1ub1tantial 

evidence tb~t TCDD i1 likely to be a huaan carcinocen. 

(a) Effect• of TCDD 

The A1ency 1 1 Catcinocen A11e11ment Group (CAG) 

baa concluded there i1 a 1ufficient evidence fro ■ 

animal 1tudie1 to indicate that TCDD i1 likely to be a 

Luman carcinoceo (Me ■o, 1979). Carcino1eaic re1pon1e1 have been 

ob1erved at do••••• low a1 210 ppt in rat,. 

Dov Chemical Company. a 1ilvex re1i1trant, 1tudied 

the effect• of TCDD on male and fe■ ale Spracue•Davley 

rat• expo1ed to 22, 210 or 2200 ppt TC~D and r•~orted 

that there vere 1tati1tical~y 1i1nificant increa1e1 in 

the incidence of hepato~•ll~ T carcino ■ a in female rat• 

expo1ed to 2200 ~pt TCDD (Dov Chemical u.~.A., 1977). After 

analy&inc the rav data fro ■ thi1 1tudy, the CAG baa concluded 

that the combined increa~• 
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in the incideoc• of hepatocellular hyperpla1tic nodule• and 

hapatocallular carcinoma in rat1 axpo1ad to both the 2,200 

ppt and 210 ppt level• i• 1i1nificant.~/ Io another 1tudy 

u1io1 Spraaua-Davlay rat1, Vao Hiller 1t al. (1977) repo~c•d 

that 1000 p,t and 5000 ppt TCDD proiucad a carcioo1eo1c 

r•1poa1a io ■ ala Spra1ue-Davl1y rat1. Th••• ob1arvatioo1 

tend to confirm th• ra1i1tranc'1 ob1ervatioo1 that TCD0 

produce• aa oncoaenic re1pon1e in the Liver• of ••l• Spra1u•-

**/ Dawley rat1.-

Further, a preli ■ inary report of a aot-yet-co ■ pleted 

National Cancer ta1titute 1tudy taad1 to coofir ■ th••• 

ob1arvation1 of a carcioo1eaic ra1ron1e in rat1. A contra~tor 

for th• National Cancer In1titute ha1 reported that TCDD i1 

carcino1aaic in the rat• and ■ ice u1ed in that 1tudy. 

CAG alio e ■ pha1i1ed chat, at lov l1v1l1, TCDD 

ia a potent inducer of arylbydrocarboa ~ydroxyla11, an 

en1y•• 1y1ta ■ that contain• an an11•• that i1 known to 

■ ediata th• formation of apoxide1, coapound1 which are 

•/ Dov Chemical Coapany ha1 al10 r1qu11c1d confidentiality 
7or rav data 1upportin1 thi1 findioa. Th• di1cu11ion io 
th• footnote i~ Section IIA (l) (a) ~f thia docu ■ anc 
appli•• to th••• data. 

**/ The CAG and an IPA auJit fo~od that thi1 1cudy had 
ujor 1hortco ■ in11 in de1i1n and conduct that limited the 
reliability of th• data developed at do•• level• lover than 
1000 ppc. 



potentially active carciao1er.ic aetabolit••• la 

addition, CAG reported ~bat TCDD i1 auta1enic ia tb• 

A••• teat without the aetabolic activation 1y1t••• It• 

auta~eaic activity ia exbibited by fra•••bift autatio~• 

cauaed by intercalation between baae-pair1 of DNA (!PA, 

1979). 

finally, CAG a:~ ~tbera bave coapared the carcino1eaic 

potency of TCDD vitb otber kaovn carciao1en1 (EPA, 1~79) 

lated on th••• calculation,, TCDD appeara to be tbe ■ oat 

potent cbe■ ical carciao1•n knova (Je•eral ti••• ■ ore potent 

tban aUatozin). 

Cb) Eff1ct1 of Silvex 

Then ia little definitive i1afor■ ation r11ardia1 

tb• onco1enic potential of ai\vex. Ina•• et al. (1969) 

reported no 1i;nificaat ~iffereac•• ia th• incidence of 

tuaor1 between control aaiaal1 and ■ ice fed• diet contaiain1 

121 pp■ ail••• !or 11 ■ ontb1. Si ■ ilar re1ull1 v1re ottaiaed 

by Nulli1on (1966) vbo hd luro1ol, S.L., coatainin1 53.3% 

ail••• acid to rate at 10, 30, 100, and 300 pp ■ for two 

year,. Bovever, vben bea1l• do11 vere fed 190 pp ■ ail••• 

pota11iua ,alt for tvo year, and 560 pp■ for one year, 

necro1i1 acd fibropla1tic proliferation in tb• liver v1r1 

reported (Kulli1oa, 1966). 

-46-

https://carciao1er.ic


(c) li1k of Oncogenic !ffect1 

The A1enc1 ha1 •4aained th• data 1hovin1 that 

tCDD i1 carcino1enic at very lov expo1ure level, in li1ht of 

other iafor,ation iadicatia1 that the u•• and di1tribution 

of 1ilvex to the eaviroaaent create, opportuniti•• for 

buaan expo1ur• to th••• cheaical1. Ia viev of the aon-thre1hold 

concept upoa vhich A1eac1 Caacer Policy i• ba1ed (Albert 

et al., 1977), aay eapo1ur• tQ tCDD po••• a 1i,nificant ri1k 

of oaco1en~c effect, occuria1 ia the expo1ed population. 

(3) Conclu1ioa 

Ia 1u■■ ary, av•ilabl• iafor••tioa 1upport1 

th• conclu1ion that there ia a very real potontial for 

huaan .iak1 due to expo1ur• to ail~•• aad/or TCOD. th••• 

ri1ka pri ■ arily relate to th• onco1~aic aad fetotoxic 

effect, of TCDD. lecau•• TCDD ia invariably pre1ent •• 

a coata ■ iaant of co ■■ ercial ailvex, any 1apo1urP to 1ilv1x 

repre11nt1 a 1i1nificaat potential riak to the expo11d 

hu~aa population. 
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B. Expoaure Reaulting from the Uae of Silvex 

The uae of ailvex reaulta in the diatribution 

of the peaticide to air, water, non-t1r1et ~•1•t1tion, 

aoil, and other environmental component• in 1re11 vhere 

people live and work. Al a reault, peovle aod tbeir food 

and vater 1uppli11 may ba 1xpo1ed directly or indirectly to 

ailvex and it• dioxin contaminant, TCDD. Tbi• 1ection of 

the Poaition Document detail• infor•ation on the expo,ure 

potential re1ultin1 fro• the non-auapendad u111 of 1ilvex, 

particularly u•• on orcbarda, 1u11rc1n1, rice. and raoaelaod. 

ln 10•• ca•••• iofor ■ atioo on expo1ur1 poteo~i•l fro ■ th••• 

uaea i1 derived froa dat• on uae practice,, aod in other 

caaea thia inforaatioo ia baaed on chemical reaidue data. 

(1) Expoaure due to Silvex U11 on Rice 

About 2,000 acre, (1%) of the annual ti~• crop 1r1 

treat1d vith ailvex to control broadleaf aod aquatic veeda. 

The aajor uae area, are in Ki11i11ippi, Arkan111, Louiaiana. 

and Hi11ouri. 

Greater r:,aa 99% of all applicatioo of 1ilv1x for 

rice producti~o ia by fix1d-via1 aircraft vhich fly at 

1p1ed1 of 8~ to 120 aph, J to 10 f11t 1bov1 tbe rice 

c~op, vhao vinda do not exceed 5 ■ ph. 
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(a) Direct !zpo1ur• from Aerial Drift 

Tb• tot4l rural population of th• Delta re1ion rice-1ro,•in1 

counti•• i1 about 653.000 vith an c,tiaated zi2,ooo people 

re1idin1 vithia 1/2 mile of rice field,. 

?he avera1• rural population den1ity is 40 people/1quare 

■ ile. Vben tb• u•• of the pe1ticid• re1ult1 in drift to 

th••• area, of human vork and habitation, people vho live 

and vork in th• path of th• drift ■ ay be dir•~tly ezpoaed to 

the pe1ticid• by iabalatioa and/or by d•r•al ezpo1ur• to 

peaticid• dro~l•t• ia the airborn drift. 

Cotton far••r• vbo live in the Delt• ric•-1rovin1 

re1ion ba•• reported drift onto their cropland and related 

crop daaa1e (30,000/16:1301, 11888). Th••• repo~t- indicate 

that th• pe1ticid• ha, drifted beyo~d th• •·ray area o( the 

rice field• and into ooo-t«r1•t •r•••• Such repurtt •r• 

coa1i1teat vith 1tudie1 1hovia1 that ••rial application of 

other pe1ticide1 ■ ay r11ult in drift for 11v1ral 

ail•• avty fro• th• 1it• o! the apray operation (Ak111on 

and Yat11, ua~at1d; Maybank et al., 1978). 



(b) Contamination of Surface Water• 

Application of 1ilvex to rice fields~-: teault in 

contamination of river, and 1tream1. Rice fields are 

flooded with well water 2 lo 4 inch•• deep and maintained 

at thia level until harvest, except vhen producer, drain 

their fields for an application of fertilizer in th• 

middle of the arovina ••a•~n. Abo,~t two week• befora 

harvest, the water ia diverted from the :ielda to ditch•• 

which event~ally enter 1tream1 and river,. Silvex 

contamination of the•• water, ia demonstrated by data 

retrieved from th• STOl!T 1y1tem wh1ch indic•t• that ailvez 

re1idue1 •~• present in 1urfa: mter1 throuahout the Delta 

reaion. It ia coted, how•vcr, ~ ~L th• monitorina pro1ram1 

do not diatinquiah between ailv•x reaiduea ori1inatin1 fro ■ 

rice, pasture an~ riahta-cf-wav u••• in th••• area,. 

In the Dei~a Reaion, surface water• are a aour~e of 

commercial and sport fi1hin1, Althouah v~ll water i1 reco ■■ eaded 

for ~atfiah ccnfinement operation ■, surface water ia 1ometime1 

impounded. Aa a result, aome of the f11h harvested annually 

in thi1 reaion may be cultivated in water contaminated 

with ailvex. Thi• practice creates an opportunity for 

exposure to the local population which con1u ■ e1 ■ uch of 

th• catfish h•rveated each y•ar. Estimate• indicate that 

the avera1• p1r1on in the ~elta Reaion conaum•• 2.8 kiloar••• 

of freshwater catfish, ■ oatly frcm local 1ource1, each 

year. 
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Becauae aurface water• ia thi1 ar~a are uaed for 

local fiah cultivatioa, the Aaency baa coaaidered theae 

water• aa a potaible 1ource of hu ■ aa exposure to .ilvex. 

Bovever, in rice-3rovin1 areas of Mi11i11ippi ,nd Ark•~•••• 

the majority ot the population obtain drinkina water from 

deep vell1 and the expoaur~ of the1e population, would be 

1reater if the around water al10 i1 coata ■ iaated. Yovever, 

because 1ilvex ~•• a half-tife in water of about 2 veeka, 

•nd TCOD re1idue1, thouah 1table, are relatively immobile in 

•~il, the A1ency a11u■ e1 thAt contamination of around water 

from the rice u1e i• aenerally unlikely. 

(2) !xpoaure due to Sil~ex U1e on Ran1elanJ 

(a) U1e Practice• and Population• !xpo1ed 

Silvex ia uaed on ran1eland throua~out the cou~try 

but major ul&l4 occur• in Arizona, Arkan•••• tan•••• 

Ki11ouri. Nev Mexico, Oklahoma, and Tex•• where about 1.6 

million acre• of ranaeland are t~eated annually with 2.4,S-T 

and/or 1ilvex. !1timate1 indicate that 47.000 people re1ide 

within 1/4 mile of the treated are••• Rural population 

aenaity i1 1eaerall7 3 to 4 people/1q mi with one exception 

of 16 people/1q ■ i. in central Mi11ouri. 
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Generally, silvex is applied by fixed-wina aircraft 

which fly at 1peed1 ~f 85 to 10, mpb, 10 ft above veaetation 

in vind1 that do not ex~eed 10 mph, The average spray 

droplet size i, 300 micron,, and drift control a1ent1 are 

uaed to reduce 1pray drift in 50% of the.applicationc, 

Ground ri11 and backpack spray unit, are uaed to treat 

,mall area, or e1pecially troublesome are••• Arplicator1 

,et their equipment :o ~eliver droplet 1ize1 ran1in1 from 

200 to 300 micron,. !1tim•te1 indicate that up to 6% 

of the spray vo•1ld be 100 -.i.cron• or leu, the particle size 

moat likely to drift 1i1nificant distance, from the taraet 

area vhen theae methods are u1ed to apply 1ilv!x (Ake11on 

and Yate1, Undated). 

The amount and formulation of 1ilvex uaed depend• on 

the kind of veaetation beina treated and the denaity 

of the arovth i~ the area (111 Table 5). Both amiue 

and lov volatile eater formulation• of 2,4,5-T and 1ilvex 

are used, frequ,ntly in emul1ion1 of vater and oil durina 

the 1prina and summer. 

Rate, of 0.5 to 2.0 pound• a.i./acre, in 1 to 4 aaJ/acre 

volu ■ tl are u1ed, but 2 1al/acr1 volume• are u1ed by 50% of 

the applicator,. Av1ra11 droplet 1i11 ia JOO micron,, and 

half of the apolication1 art made vith drift control a11nt1. 

Treatment 1chedule1 vary from 1 to 3 con11cutive year1, 

dependin1 on the ,,verity of the problem, followed by 



<b) Water and s~il Re1idu!!, 

The STORET 1y1tem contain• data which show 1ilvex 

re1idue1 in water and 1ediment in the major ran1eland u•• 

area,, and re1idue1 of 1ilvex have been reported in several 

Woatern 1tream1 durin1 monthly monitorin1 for cheaical 

re1idue1 at USGS 1tation1. Bovever, becau•• 1ilvex may also 

ha~• been u1ed on ri1hts-o!-vay, ditch hank•, pa1ture1 or 

aquati~ 1ite1 in th• local1tie1 where the re1idue1 vere 

detected, it ha1 not been determine~ if ran1eland uae of 

1ilvex i• tbe 1ourc• of th••• reaidu••• Th• National 

Surface Water Moaitoria1 Pro1ram for Pe1ticide1 ha, n~t 

detected level, of 1ilvex in 1urface vater in ran1eland u•• 

area,. 

Studi•• by Lana (1971) indicate that 1ilvex r~1idue1 

in ran1eland decl:ue durin1 the fir~t f-v month• after 

application. For example, re1idue1 of 1ilvdx on 1oil or 

1ra•~•• iaaediately after application of 0.5 to 1.0 a.i./acre 

rans• froa 27 pp• to 199 pp• but decline to O after 16 

v••~•• The bydrolytic half-life for 1ilvex ha, been e1tiaated 

to be about 14 day1 (Alto ■, 1973). Th• half-life of TCDD 

re1idue1 i1 ectiaated to be oGe year in 1oil. but TCDD 

re1idue1 vere not found deeper than 6 inch•• belov the toil 

1urface (I1en••• and Jon••• 1971). 
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Table 5. 2,4,5-T/Silves Application lat•• on laaplaad by Difhnat 
Treatnnt Method• 

,Appli,ation application 
,site Method 
1Me1quite Aerul , 
' , ' , , , , , 
, ' , , , , , , , , , , , , , , , 
, ' 
1Poat and Aerial ' 
Ulacltjack 
10ak 
'5Pamaab 
1 

' , 
1 ' 
1 

R.asioo 
Applied 
South tesaa 
Plain, 

lolliaa 
Puiraa of 
Teu, and 
Okl.aboaa 

lolliq 
Plaiu of 
Tuai ad 
Nev Medco 

Gulf Coat 
and C~a,tal 
Prairie 

Soutb Tau, 
Plaiu 

Soutbve1t 

uplicatiou 
late 
o.67 pouadl 
.cid equivalent 
per acre 

0.5 pound, 
a.e. /acre 

o • .; pound, 
a.e. /acre 

1 pound 
a.a./acn 

1 pound 
a.a./acn 

2 pou11d1 
a.a./acn of 
1,4,S-T + 
piclor• 
(50:.50) 

0 • .5 pou11d1 
a.e./acn 

2 pound• 
a.a./acn 

1 pour.di 
a.e/acre 
lit ,-ar 6 
l. 5 to 2 
pouaJa a.a. 
per act'e 
lad year 

, tluaber of , Application, , 3 coaaacutiva 
1ea1on1; rec r•ame11t1 
in 16 yean 1 

one application; , , ' n tnac..11t iD , a year, 

, ' , one applicatioa; 
retnac..nt iD 
10 year, , ' , 

1 
one applicatioa; 
n traata:aat iD , ' 
5 ~an , ' 
one a,plicatioa; 1 
rar.naCMDt iD 1 , .5 yean , oae applicat ioa; , ratrHtaeDt iD 
S :,ear, 1 

, ' , , oaa applicatioa; 
re tnataaDt iD 
10 yura , ' oae applicatioa; ' , n treac..at iD , .5 ,-ar, , one applicatioa; 
retrc.acaant iD 
10 yean , , ' 

, , ' 



Table 5. c~acimaed Mecboda 
1.Applicacioa 
1Siu 

Applicaci~ 
Metbod 

a.,i~ 
Aeelied 

Applicacioa 
bu 

Muaber •>f 
Aeelicatioaa ' ' 11ardvooda Yri.ll 1 powida for 1 HUOUi ' 1vitb~D 

1Poat ad 
11lackjack 

••••/•~re ntnataeac 
10 yean 

ua ' , ' 
10ak 1 
1Snamaau ' ' ' 1Sad SlliADety 0 • .5 pouada for 2 Haaou; ' 10ak a.e./acn rarraaaaaac ua ' ' 10 :,ean ' ' 0 • .5 powada oae applicat iou; ' ' a.e./,c-:e recnac:aeac ua ' ' 5 ,eara ' 
1Cactua ' , ' 
1tucca 

2 pouad1 
a.e./aen 

0.67 pouada 

recreataeDt 
20 ,-ar1 

n o:nac:..11t 

ua 

ua 

, ' , 
, ' 

fKeaqait• ' lroedcuc - ••••(acr.a 
2 pouda 

10 co 1.5 z:••ra 
oae applieacin; ' ' 1alld Oak 

' , ' 
era.ad 
Applicacioa 

••••/•en recnac..ac &.-
quaaC7 ••ri• • fraa 
5 co 10 :,e•n 

' ' ' ' 1tucca , 
1Neequiu, ' •pot 

0. ~ 7 pcMDda 
a.e./aen 

i :o 16 

oae applicatioa; 
retreac:aeac ua 
10 co 1.5 ••ar• 

' , ' , 
1ou,. •• 
1ocblr 

?nacaeac: pauda Ube 
oil for ban ' ' hpeciu , ' 
tteac..11c, or 
6 co I pouada 
•he vecu-oll 

, ' , 
, ' , -laiou for 

INaeal-•t• 
tnat11enu 

' ' ' 
_,,_ 



(3) !zvo1ure d".,! to Silvez 01• on Appl•• 

Approziaately 51,000 acre• (10%) of appl-• are treated 

annually vitb 1ilvez to co~trol prebarve1t fruit drop and to 

enhance fruit color(Kel1ter, 1977). Aa ••tiaated 2,500 

pound• of 1ilvez active ia1redient (ai) i1 u1ed ••inly to 

treat led Deliciou1 ap~l••• Thi• account• for 35% of tbe 

510,000 acre, of •ppl• production in tbe Onited Stat••• Tb• 

aajor area• producin1 tbi1 variety of apple are Wa1bia1toa 

(55%), North Carolinia (6%), Nev Tork (4%), Vir1iaia (4%), 

Oreaoa (3%), and Kicbi1aa (3%) All otber 1tate1 producia1 

tbi1 variety of apple accouat for 21% ot th• aaaual crop. 

Silveraaine, the trietbaaolaaim• 1alt of 1il••• 

i• tbe foraulatioa u1ed oa appl••· Tb• applicatioft rate 

&•••rally u1ed i1 3/4 pint/acre ia 300 1alloa1 of vater (0.8 

ai./•cre) applied aerially aad by 1rouad ri1•• 

Tb• iapact of 1pray dr:ft oa tbe population tbat 

re1ide1 :o tba vicinity of apple orchard• ba1 aot beea 

deterained but tb• iapact of tbe ezteat of po11ible 1pra1 

orift caa be ••tiaated !roa other 1tudi••• Spray dri!t 

duria1 aeriMl application ba1 beea 1hova to be depeadeat oa 

tb• 1pray equipa,at u1ed, bydrolic pre11ur,, air turbulence, 

aad tbe prevailia1 viad 1peed. Spray droplat, caa drift aaay 

ail•• away froa tb1 1it• of 1pplicatioa (Aka11oa aad ?at••• 

uadated). Drift e1tiaate1 for 1rouad ri1 appicatioa of 

1,4-D bav, beea calculated 1zp•riaeatally. l1tia1t,1 iadic1t1 
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that tber• it a poteDtial for up to 8.0% of the 1pray to 

drift at lea1t a, far a1 5 ••t•r• avay frn• the taraet site 

dependia1 OD the 1pray equipa•Dt uaed, bydrolic pre11ure, 

aDd the prevailia1 viad speed (Maybaak et al., 1978). 

the auaber of ?•opl• vbo re1ide or work ia tbe vicinity 

of orchard• vho aay ~• subjected to ,pray drift ha• not been 

a••••••d. Mor•over, appl•• are harve1ted by band vhich aay 

re1u~~ iD expo1ur• to far ■ worker, duria1 the harve1t 

1ea1OD. th•r• it little iaforaatioD re1ardia1 the per1i1teace 

of 1ilvex aad tCDD re1idu•• oa tbi• food 1ourc•, aad the 

related qu•1tioa of expo1ure to per1oa1 vb? harveet and 

haadl• the crop. Bov•v•r, the need for pertinent data 

re1ardi~1 potential expo1ur• to 1ilvax aad tCDD i• uadar1cored 

by the fiadia1 of au avera1• 0.036 pp• 1ilvex re,iduet ~a 

unva1hed apple, ••v•ral ■ oath• after harveat (Cochrane 

et al., 1976). 

(4) !xpo1ure due to Silvex U•• on Pear, 

Sil••• i1 r•1i1tered for u•• oa ADjou p•ar tr••• 

i-•diataly after bar•••t to iaprova fruit ••t for the 

follovia1 year. It i• u1ed OD aa ••ti ■ Mted 600 to 700 acre, 

aaaually, priaarily ia Ore10D and Wa1hia1ton. 
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The triet~anuLa ■ ine ailvex formulation ia appli~d 

at a rate of one ounce silvex [ll.4 1r•••· (a.i.)] in 70 

1allon1 of water/acre by tround ri11. 

The exte~t of exposure to far ■ workers and the 

populatio~ in the vicinity of th••• orchard• baa not been 

a11e11ed, but a 1tudy conaucted vith a around ria applicatio. 

of 2,4-D indicates that•• ■ uch a1 8.0% of the spray ■ ay 

drift at lea1t •• far•• 5 ■ wter1 avay fro ■ the site of 

applic.l\tioa (Maybank et al., 1978). Hea1ureaeat1 to detenaiae 

drift beyond 5 aeter1 vere not ■ ade. The impact of tbi1 

potential spray drift baa not been deterained. · 

(5) !xpoaure from Silvex U1e on F • ..!!,!_ 

Approximately 8,300 acres (9%) of the 93,638 acre, 

of plua1 (for uae •• prunes) are cultivated annually ar, 

treated vith ailvex. Moat of r.he u1a1e, e•tiaated at 400 

pound• lCtive in1redieat1 (a.i), occurs in Oreaoa (7,407 

acre1), Wa1hin1too (1,940 acre1), and Idaho (978 acres) 

where the Italiaa and Early Italian varietie1 co ■ prise the 

1reata1t percent•&• of plu ■ acr••a• in the United State1.aud 

account for approai ■ ately 111 of the annual prune harve1t 

Crouad ri11 are u1ed to apply 1ilv1a to virtually all 

of the plu•• that are cultivated in th••• three 1tate1. 

The triethaaolaaine salt ia tbt only for ■ ul~tion u1ed 

to prevent fruit drop in plu••· The A1eacy e1ti ■ at11 

that 1ilvex ia applied at the rate of 0.8 ounce, (a.i.)/acre 

-51 A-



of 1il••• trietaaola ■ ine 1alt. While iafcraatioa re1ardic1 

the i ■ pact of 1ilvex drift away fro ■ tbi1 u1e site i• 

lackin1, drift e1ti ■ at~• for 1rcund ri1 application of :,4-U 

ha•~ be~n calculated experiaectally. !1ti ■ ate1 indicate 

that there is• potential•• ■ ucb a, 8.0 of the 1pray to 

drift 5 ■ eter1 away froa tbe tar1•t 1ite de~eodica on the 

1pray equip ■ ect ueed, hydrolic pre11ure, and tbe ?revailio1 

wind 1peed (Mayba~k et al., 1978). 

There i• a •~b•tantial aeed for data re1ardic1 the 

~•teat of 1ilvex aad TCDD exposure due to the u1e of silv~x 

oa plu••• The population ia the vicinity of the aajor use 

area, tbat ■ ay be 1ubjected to 1pray drift fro ■ jl~uad ri11 

ha• not beea e1tiaated. Koreo•er, neither the extent of 

1ipo1ure to appli~ator1 or faP ■ workers durio1 1prayin1 or 

harve1tio1 aor tbe per1i1teoce ot 1ilvex and TCDD re1idue1 

oa plua• b11 beea ia•e1ti11t1~. 

(6) Expo1ure d~• to Silvex U1e on Su5arcaae 

Silvex i• u1ed annually on approximately 115,000 to 

230,000 acre, of 1u1arcan1 pri ■ arily for contoL of veed1 

that are r11i1taot to 2,~-D oa aa 11tiaated 30,000 acre• 

(10%) ia Florida and ,a approxi ■ at~ly 85,000 to 200,000 (30 

to 65%) acre• (63%) of tbe 1u1arcaae arova ia Loui1i1aa. 

Sil••• i• 4pplied ■ aialy by aerial applicatioc vhea tbe caae 
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i• less than 3 l/2 feet tall in Louisiana. ln contrast, 

1ilvex is usually applied by around ri11 in Florid• for 

pre-emerseot weed control when 1eed1 are expected to 1erminate 

or immediately after the cr~p bed has been •h•ped. 

T~e most common 1ilvex formulation• used are the low 

volatile e1ter1 vbich are applied at the rate of 0.75 to l.O 

po~nd1 active i~1redient1 (a.i.)/acre in 10 to lS 1allon1 of 

water/acre for bo~h pre-emersent and po1t-amer1ent w9ed 

control. 

The.impact of 1pray drifc on th& population that re1ide1 

in the vicinity of 1u1arcane fielJ1 ha• not been ~•termined 

but the impact of the extent of po11ible spray drift can be 

e1ti ■ ated fro ■ other 1tudie1. Spray drift durina ,erial appli­

cation h,1 been 1hown to be dependent on the 1pray eq~ipment 

used, hydrolic pr~••ure, air turbulence, and the prevailin& 

wind speed. Spray droplets can drift many miles away from 

the site of application (Ake11on and Yata1. undated). Drift 

e1timate1 for around rii appication of 2,4-D have been 

calculated experi ■ entally. E1timate1 indicate that there is 

a potential for up to 8.0% of the 1pray to drift at least 

5 ••t•r• avay fro ■ the taraet 1ite dependina oa the 1pray 

equip ■ ent uaed, hydrolic pre11ure, and the prevailina win~ 

1peed (Maybank et al., 1978). Therefore, vhea the u•• of 

the peaticide re1ult1 in drift ia th••• area, of human vork 

and habitation, people vho live and work in the path of th• 
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drift may be directly exposed to the pesticide by inhalation 

and/or by dermal exposure to pesticide droplets in the 

ai. ,c~a drift. Moreover, there is little infor~atioa 

re1ardia1 the persiateace of silvex and TtDD residues on 
'# 

th~• food source, a~d che~elated que,cioa of exposure to 

p~raoas vbo harvest and handle the crop. 

Data retrieved from ~he STORET System for both of 

~hese au1arcane 1rovia1 area, indicates the presence of 

1ilvex re1idues in boch ,urface water and 1udimeat. However, 

becau•• ailvex vae u1ed on other ,it•• in the su1arcane 

1rowia1 areas, it ha• not been d~termined whether these 

residue• or1iaated from -ilvex 1u1arcaae u1~. 

(7) !xpoaure due to Silvex u,e on Mon-crop Sit•• 

Silvex i1 u1ed to treat many broadleaf, herbaceous. 

and that may be pr••eat ia a variety of urban and rural 

non-crop areaa 1uch •• hed1erow1, 1toraae area,. and 

vacant lot,. Recent data re1ardin1 the •=teat of ailve~ 

uaed for th••• purpu••• is unavailable. However, data is 

available from a 1974 report which indicated that approxi­

■ ately 60,000 pound• active inar•~ieat (a.i.) of silvex waa 

used annually for 1eaeral ~•iatfta•ace of irouad1 at ind~atrial, 

co ■mercial and in~titutioaal sit••• Preaeatly, the Aaoacy 

h•• no better e1timate of hov much si~vex is u1ed for 

ooa-crop ar••• (EPA. 1978). 
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Silvex is used throughout the country for th:, kind 

cf ve~d control. 7he most common formulations are the low 

vol~tile silvex este:s wh:ch are frequently formulated vith 

2,4-D or Dicamba for a broad spectrum of weed control 

action. Ground rig ■ are used to treat large areas but hand 

held applicaticn devices are frequently used for spot 

treatment. in sm.,ll areas. The A1ency has no estimate of 

the number of people that use silvex or the number of people 

in the i~mediate vicinity of tbe1e spray ■ ites be~ause of 

their httero1eneous ~ature. 

Exposure !or this kinJ cf usage appear ■ to be 

confined to t~e ~pplicator and tho,e people re1idin1 or 

working in the immediate vicinity of the 1pray are~. 

Information from •~udies of ;orest worker ■ who apply phenoxy­

herbic:de, with backpack •prayer, indicate, that it may be 

pos,ible for the applicator to contac: 0.8 ppb of tbe 

chemi~•l spray due to dermal exposre and 0.3 ppb d~e to 

inhalat1cn expo1urc (Lavy, 1978). Therefore. the A11ncy i1 

concerned about th~ 1xp~1ur1 that may re1ult due to dirtct 

contact a• veil .s drift. 

,. ... Epidemioloaic Oat1 

The risk a1ses1ment for silvex i1 based in 

part on data ~bowing th~t exposure to silvex and/or TCDD 

re1ults in tumor,, and dead and deformed offsprina in t11t 

animal,, and that the use, of the pe1ticide create opportunities 

for expo1ure to humans. Together th••• facts 1ug111t that 
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if th~~•• of the pesticide results ia human expo1ure, 

h~maa1 who live and work in areas of uae ••Y experience the 

kinda of adver•• health effects observed iu teat animals. 

Thia rea1onin1 ia borne out by th• results of a 

recent epid••iolo1ical study which ~•ported that women 

livin1 in the vicinity of Al•••• Ore1on have a statistically 

•icnificant hi1h•r incidence of spontaneou1 abortion• 

(miscarria1e1) than women living in a control •r••• Al14a 

is ,n area in which two dioxin-containing pe1ticide1, 

2,4,5-T and ailvex are uaed extensively for forest mana1e~•nt aad 

oa ri,ht4 of vay. Additional •naly1e1 of the data indicate 

that there i1 a 1i1nificant correlation between the u1e of 2,4,J-T 

in the 1tudy area and th• sub1equent in~r•ase io the rate 

' ' h d */ o f aponta •ous a b ort1on1 int• ~tu y area.-

!/Th• Al••• £tudy 1as analyzed uaioc only 2,4.5-T data. 
Bovever, the 1eriou1 implication, of this 1tudy are•• 
applicable to 1ilvex •• to 2,4,.5··T, becau1e TCDD, the 
coataainant contained in both herbicides, i1 a potent 
•••••lian fetotoxin ant terato1en at very low do•••· 
Coaver1ely, 1ilvex and 2,4,5•T are fetotoxic and teratoaenic 
at coaparatively bi1h•r do•••• It is rea1nnable to 
a11uae that the advera~ huaan reproductive effect ■ 
observed in Al•••• which have been attributed to low-level 
eapoaure to 2,4,.5-T, are due primarily, or at lea1t in 
part, to the TCDD in the 2,4,.5-T. Therefore, 1ince 
1ilvex alto contain• TCDD, it i1 prudent to con~lude that 
the Al••• data are applicable to 1ilvex u1e when evaluatin1 
potential reproductive ri1k to human,. See 44 FR 15904 • 
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Thi• rel1tioo1hip between expoaure to TGDD-contaioin1 

pheooxy herbicides and ao iocreaaed incidence of mi1carri•1•• 

io huaao1 i• not 1urprisin1. Thia ia the•••• relationabip 

that baa beeo deaooatrated to exi1t it teat animal, tbrou1h 

ouaerou1 aniaal studi••• W'hil• there are uocertainti•• 

conce~ain1 the a■ ount of pheoozy herbicide and/or TCDD 

to vbicb the Al••• area voaen ■ ay have been exposed and 

coaceroin1 the preci•• route (or rout••> of bu ■ ao expoaure, 

the 1tati1tically 1i1nificant incileoce of •i1carria1•• 

de1cribed above, coupled vitb the uacoate1tabl• data fro• 

tbe aniaal 1tudie1, aak•• it rea1ooable to conclude that 

voaen io the Al••• 1tu~y area ••1 be axpo1ed co, and adver1ely 

affected by 2,4,5-T, 1ilvex and/or TCDD. Mor•~••r, it is 

al10 rea1ooable to a11u•• that tbe ••~• type of •fftct1 

may occur vberever and vheoever 2,4,5-T or 1ilvex cootainin1 

TCDD i1 u1ed. 

Further, tbe Al••• experience •~Y net be an i1olated 

incident. Report• of people adver1ely affected by ezp~•ur• 

to pbenozy herbicide• and/or TCDD ha•• frequently appeared 

in ••dical and 1cieotific journal,. Recent 1ua ■ arie1 appear 

in tAIC, NlCC, aod U.S. Air Force docu ■ eat1 oa phenoay 

herbicide• and dioxin,. lo addition, 11 a result of tbe 

2,4,5-T IPAI, the A1ency baa received ou ■ erou1 accouot1 of 

adver11 human health eff-ct1 vbicb th• r1portar1 attributed 

to pbenozy h1rbicid11 and/or TCDn. Tbe cu ■ ulative effect of 

th••• reported iocideot1 1u11e1t1 that people vbo live 

and/or vork in area, of 1il••• u,e ■ ay ezparitnc• adver1e 

health effect,. 
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III. Pr~li ■ iaary 8e~~fit1 A.2,!.!.z.!.!:.~f Silvez use on Ran1e, 
Rice, Orchard,. Su1arcane •ad Noa-crop Area,. 

A. Introduction 

This preliaiaary aa.ly1i1 it an a11e11meat of the 

economic iapact of the cancellation of silvex for use on 

ranae, rice, orchard,, 1u1arcane, and non-crop area,. Tht 

analyais aa1u■ e1 that 2,4,S-T al10 vill be cancelled 

for the,e u•••• In viev of the virtuall/ identical toxi-

coloaical characteri1tic1 of the tvo coapouads and the •i•i­

larity of the benefits of both, it is unlikely that only one 

of the ■ vould be cancelled. 

The information, relatia1 to the ~eaefit1 of 1ilvez, 

uaed in this report va, derived principally fro ■ a aia1l• 

1ourc1 - The Biolo1ic and !cnnomic A11e11 ■ eat of 2,4,S-T 

("USDA A11e11 ■ eat Report").!/ 4110 under thi1 ■ e ■ orandu ■, 

a joint USDA-State1-!PA SiJvex A11111 ■ eat Tea■ va, for■ ed 

to provide benefit• infonaation on 1ilvex. The ecoaoaic 

analy1e1 for the 1u1arcane and orchard u••• of 1ilv1x are 

based on preli ■ iaary infor ■ ation part~ally provided by 

■ e ■ b1r1 of the Silvex A11e11 ■ ent Tear.. 

!/ Tbi• report vaa prepared jointly by the USDA•States•!PA 
1,4,S•T A11111 ■ 1at Tea ■, 11tabli1hed pursuant to• ■ e ■ oraadu ■ 
of uader1taadia1 between USDA and !PA. 
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Th•re are di1advanta1e• to the heavy reliance of 

this analy1i1 upon the 2,4,5-T A11e11ment Report for th• 

ran1e and rice information. A• ia commonly the caae in 

a11e11in& benefit• of pe1ticide1, the available infor•ation 

reported in the USDA A•••••ment Report va1 a aixtare of 

empirical data and expert opinion and did net lend itaelf to 

preciae 1:ati1tical analy1i1. Thu1, the e1ti ■ ate1 reported 

in this analy1i1 repre•~nt roush prediction• of the i ■ pact 

of cancellation. The lack of confidenc• interval• or error 

ter•• doea not iaply exact ~-~ci1ion. The e1tiaate1 are 

■ er~ly approxiaationa of Lhe projected iapact1 within tbe 

' ' ' o f data ana l ** / l1 ■ 1tat1on1 the and y1e1.-

The 1eneral approach of tbi1 analy1i1 i1 to evaluate 

the tcono ■ ic iapacta ari1in1 fro ■ 1 ·~r•' 1hiftin1 to alterna­

tive• to ailvex (other than 2,4,5-T) vbere alternative• art 

available and, where no alternative• art av•ilable, tcono ■ ic 

i ■ pact1 on u1er1 and at th~ co ■■ odity and con1u ■ tr lev1l1 

are projected bated on crop yield reduction and po11iblt 

u1er 1bift1 to other crop• tbtn projecting the1e iapactt at 

the co ■■ odity and con1u ■ 1r l•~•l• where appropriatt. 

lapact1 on u1er1 art con1idtrtd on a per-unit, p1r-11tabli1ft­

■ 1nt ba1i1 and at th• 1tat1, r11ional, and national level,. 

••/ The l11ncy i, cootinuiaa to collect and review data 
ttlatina to the b1n1fit1 of 1il••• u11 for rans•, rice, 
orchard•, 1u1arcan1 and non-rrop area,. 
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<a) Sua■ ary of lindia11 

( 1) . ***I laa1elaad-

There are an e1tiaated one "illioa acre, of ranae aac' 

pa1ture land suitable for 1ra1in1 ia tbe conti1uou1 48 

1tate1 1 ~Lu, 351 ■ illioa acre, ia Ala1ka and 3 ■ illioa acre, 

in Bavaii. About 90 percent of tbia total acreaae i• 

treated vith berbicid11 1 pri ■ arily 2,4-D. Only about 

150,000 acre,, or le11 tbaa 0.1% of raaa• acre,, are 

treated vitb ail•••• 

Silves i, used to control •1riou1 voo~, and berba~eou, 

plant• found in raaaeland. Mo ■ t ■ il••• u11 i ■ directed 

at control of variou ■ oak 1p1cie1 vbich co•pete vitb 

de ■ irable fora1e plant ■ for veter, autrieat1, 1uali1hc aad 

■ pace. Treataeat i1 1eaerally directed at acreaae vith 

••••r• infestation vhicb, if left uncontrolled, vould reduce 

for•a• a•ailable for livestock 1ra1iJI• 

A au ■ btr of cbe ■ ical and noa-cheaical alternative, to 

1il••• are a•ailablt to control r.be variou1 v11d1 nov 

•••/ 
11 tar.i■ laad" i ■ defined•• land producina Cora11 for aai ■ al 

rn1u■ pttoJ, ha"11t1d by 1ra1in1, vhich i1 not cultivated, 
•••ded, fertiliaed, irriaated or treated vith pe1tic1d11 
or other 1ucb aiailar practice, oa an annual ba1i1. Feac1rov1 
1aclo1ia1 raaae 1re11 are iccluded 11 part of the r1n11. 
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i1 eff•ctive a1ain1t oak, vb-.a applied aerially. Thu1 1 

effective 1ub1titute treat ■ ent1 for 1ilvex ■ uMt be applied 

by around technique• vhich are ■ ore expen1ive and le11 

cooveoient. The availability of alternative• and the very 

1 ■ all quantity of acrea1e involved indicate tbat no 1i1aifi­

cant econo■ ic i ■pact1 vill be felt at either tbe <'ODlu■ er or 

■ arket level• if 1ilvex i1 cancelled for thi1 u1e. At tbe 

u1er level, 1o ■ e incr1a1td control co1t1 ana decrea1ed 

production •ay be ex~erienced by a ••all nu■ ber of u1er1. In 

1oae location,, tbe i ■ pact on u1er1 ■ ay be 1i1nificaot. 

( 2 ) !is.!. 

Althou1h about 98% of all o.s. rice area• are treated 

vith one or ■ ore herbicide,, 1ilv1x i1 uatd on only 2,000 

1cr11 •onually, or le11 than 0.1% of all U.S. rice acr••• 

In tho•• area, vhere 1ilvex i1 u1ed 1 it i1 eaployed to 

control variou1 br~adltaf, aquatic ao~ 1ed1e veed1. The•• 

veed1 1 tf not coatr~lled, reduce yield and rover the quality 

of the rice by contaainatio1 the ba"eued 1rain vitn veed 

1eed1. 

i."ture are antral :he ■ ical altero1tivt1 vhich are 

likely to be , ■ ployed a1 1ub1titute1 for 1ilvex u,e on rice. 

Th••• co ■ pound1 ■ ay be 10 ■ 1vhat 1111 effective and/or ■ ort 

1xptn1iv1 thau 1ilvex for u1t on 10 ■1 v11d1. therefore, 

10■ 1 dear•• of incrtaaed control co1t1 and rtductd production 
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aay be experi•aced on 10 ■ 1 acre• 11 a r••ulc of the 1ub-

1cicutioa o! th••• ■ aceri1l1 for 1il•••• Bove•er, bec1u1e 

1il••• i• u1ed on 10 little rice-1rovia1 1cre11e, cne ~cono ■ ic 

i ■ pact at cbe u1er, con1u■ er and ■ arket l•••l• vill be qu.~e 

,■ all if ail••• Jtre cancelled for chi• u••• 

(3) Orchard 

Silvex it u1ed on apple• and prune• co control preh1rve1c 

f•uic drop and on pe1r1 co incr•••• fruit 1ec. Pr• ■ acu~e drop• 

cau1e a co ■ plece econo ■ ic 1011 of prune• and a 1ub1canci1l 1011 

of apple crop,. Appro•iaately 50,000 acre, of apple ■ (10% of 

U.S. ~rop) are treated annually vith about 2,500 pound1 of 

ail•~•• Mo-c of the treated apple• are led Delitiou1, 1rovn 

ia Va1bia1toa aad 1everal ocher 1tate1, vhicb are ,old for 

fre1b con1u ■ ption. About 8,300 acre, of Italian prune, (9% 

of U.S. acre1) 1rova in Ore1oa, Wa1hin1toa, and Idaho are 

treated with about 400 pound• of ail••• annually. Treated 

prua•• are beli•••d to be 1old pri ■ arily for freth con1u ■ ption. 

Tbe eaceat of ail••• u1111 on pear, it unknown. 

lli (1-aaptbaleaeacetic acid) and Alar (1uccinic acid 2,2-

diaecbyl hydra1ine) probably would be u1ed by apple 1rover1 

11 cbeaical 1lternative1 to ail•••• So ■ e 1crw1 vould 

require cvo annual tr11t ■ eat1 with th111 ■ 1t1ri1l1 for 

effecti•• control, whereat u•• of ail••• require~ only on• 
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treat ■ ent. The econoaic i ■ pact i1 likely to con1i1t of 

hiaber co1t1 to ,pple 1rover1, totalina approai ■ ately $1 

■ illion per year or $20 per av•raae affected acre, re1ultin1 

fro ■ the u1e of the1e alternative,. The bi1her drop control 

co1t1 vill increa1e production co1t1 by 2-3% per year. 

Apple production and quality 1bould not be 1i1nificantly 

affected. 

Prune 1rover1 currently u1in1 1ilvea would 1uffer 

1i1nificant incoae reduction, if ail••• i1 uaa•ailable. 

Italian aad early Italian prua•• ia tbe Nortbwe1t 1tate1 

drop an a•eraae of 35% of the fruit if 1il••• i, not applied 

in aid-June to control 1u■■ er drop. Since there are no 

re1i1tered alteraati••• to ail••• fo• tbi1 u1e, production 

and revenue, vould decliae 1harply on tbe aff•~t•d acr••• 

Revenue reduction• totalina Sl.8 ■ illion annually, or about 

s:22 per affected acre, are projected to oc~ur, a1~u ■ in1 no 

alternat~••• to ail••• are de•eloped to pr•••~t preba"••t 

drop. Continued lo11e1 of thi1 ■ a1nitude vould •••ntually 

cau11 1rower1 to arow alternati•• crop, on tbe e1ti ■ ated 

8,300 acre, of prune, for vhich prebar•••t drop probl••• are 

1i1aificant. 

Tht r,ta~l price of appl11 and pear• would probably be 

unaffected by cancellation cf ail••• for orchard u••• The 

retail price ~f prun11 would iacrea1e by aa uadeter ■ iaed 

a ■ ount. 
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(.:.) Su9....:. .!.!. 

•il••• i• ueed on 1u1a·cane field• to control •••d• aot 

railurt to coatrol tb••• ve1d1 can r11ult 

in ~•ductd yielda. •bout ·t (~15,000 acre,) of all D.S. 

1a1arcan• acr•• (752,000 ac •> ••r• treated witb 1il••• ia 

1978. Thia reflect• a 1i1aificant deer•••• in ail••• u•• o••r 

pre•ioua Y••r•, probably r11ultia1 froa iacrea11d uae of aa 

alternati•• dicaaba /2,4•D aisture. Tb• dica ■ ba / 2,4-D 

coabiaation alternati•• i• likely to be tbe ■ oat coaaonly u11d 

1ub1titut• if ail••• i• caDceled for u•• oa 1u11rcan1. lcoaoaic 

iapacta ari1iDi froa • caacellatioa of ail••~ would reeult froa 

redaced rield, wbicb would occar becau•• tb1 alttraati•• ia 

1111 efffecti•• tban ail••• • • wor1t•c••• 11ti ■ at1 indicate• 

a 2% 1011 of owerall U.S. 1u1arcaa1 production could be esperi• 

eaced. Siace D.S.• prod~c•d caae 1u1ar co ■ pri111 oaly 11% of 

tbe total U.S. 1u1ar 1upply, ao ••••urablt 1u1ar price cbaaa•• 

are likely to ~ccur et either tbt ■ arket or coa1u ■ er 1•••11. 

(5) lloa-Crop u,,,!1 

Sil••• i• r11i1t•r•d for control of ■ aay broadl••••d 

aad berbaceoue •••d• ia a ••ri1t1 of urbaa aad rural aoa•crop 

ar••• 1ucb aa f1ac1rov1, 1tora1• ar••• aad parkiaa lot,. 

Oaly a ••rr •••11 p1rc1at•1• of aoa-~rop area, 

i• treated with 1il••• eacb year. 

•J• ■ oa•crop •r•••" iaclud••= f1ac1rov1, b1d11rov1, f1ac11 
raot otberwi•• iacludtd ••0•1 prt•iou11, •u•p••··~ Ultl, 
••I• ri1bt1-of-way, pa1tur1), iadu1trial 1it11 or buildia11 
(aot otber vi•• iaclud~d a ■ oaa pr1•iou1l1 1u1p1ad1d u•••• 
••I• ri1bt1•of•••1, co ■aercial/oraa■tatal turf); 1tor111 
ar1a1, wa1t1 •r•••, •ac•at aad parkia1 lot1. 



Both cbe ■ ical and aoa-cbe ■ ical coatrolt are available 

•• alternatives to 1ilvex for u1e oa non-crop area,. The 

che ■ ical alternatives include 2,4-D, piclora ■, dica ■ ba, AMS, 

a ■ itrole. Noa-~he ■ ical cont~ol1 include ■ ecbaaical ■ etbod1 

such•• ■ ovia1, 1he1ria1, and ■ aaual ■ etbod1. The relative 

efficacy of tbe alteraativ•• ia co ■ p1r1ioa to 11lvex is 

uakaova. Bovever, it it believed that one or a CQ ■ biaatioa 

of the cheaical alternative• vill be videly 1ub1tituted for 

1ilvea aad vill provide equivalent control. 

The ecoaoaic i ■ pact ot caacelliaa 1ilvea for aoa-crQp 

u1e1 i1 not likely to be 1i1aificaat at user, coa,uaer 

or aarket level• b,cau,e litc 1 e acre11e it treated vith 

ailvea aud effective alternative, are readily av11l1blt. 

(C) Gea•ral Production aad Use PatterL 

Silvea i• produced doae1tically by Th~ Dov Che ■ ical 

Coapaay, Tho ■ p1oa-Hayv1rd Cbeaical Coapaay, Transvaal Inc., 

about 3.0 ■ illioa pouada acid equivalent (a.e.) annually. 

The use of 1ilvex oa raa1• and rice coapri1e1 al ■o1t 7.u: 

(202,000 pounds a.e.) of tbe ••ti ■ ated J.O ■ illioa pounds 

•••• uaed annually. lanaeland usa1e account• for 6.7% 

(200,000 pounds 1.1.) of tbi1 aaouat, and u•• oa rice 1ccouat1 

for 0.1% (2,000 pound• a.e.). leliabl• u1e iafor ■ atioa for 
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orcbard u••• is aot available. Sil••• ia used oa approxia&tely 

100,000 acres of raa1elaad aad 2,000 acre• of rice &aaually. 

Thia acrea1• aaouata to about 0.01 percent of tb• total U.S. 

raa1• acrea1• and 0.08% of total o.s. rice acr•a1e. 

CD) Preliaiaar, leaefit1 Aaalr1i1 of Silvex U1e oa laa1e 

laad*/ 

( l) Current ff1e 

A wide •ariety of berbaceou1 aad voody plaat1 1rov 

oa raa1elaada. Se•eral •••d 1pecie1 controlled vith ,ilvex 

1ucb •• yucca, 1alt cedar aad •arioua oak apecie1, c?apete 

vitb the d•1ired fora1• 1pecie1 for autrieat1, vater, 1pace 

aad li1bt. Seriou1 iafe1tatioaa of raa1e veed1 caa 1i1aifi­

caacly reduce fora1e •••ilable for 1raaia1 aad tbua reduce 

live1tock pro~uctioa oa tbe infested acres. 

Sil••• i, aot a aajor raaae veed herbicide. It• 111e 

baa beea liaited becau1e 2,4,5-T is 1li1htly le11 expe,aive 

aad controls a broader opectrua of •••da. Of the ,oo 

aillioa acr•• of raa1• ia tbe U.S., oaly about 150,000 

acre• are treated vitb sil••• annually. Sil••• is u1ed 

pri ■ arily to control ••••rat oak 1pecie1, al ■o1c ••clu1ively 

ia Tesas, lev M•sico, Arkaa1a1, Oklahoaa, laa1a1, and 

Mi11ouri. 

•/ "1an11laad" i1 defined•• land producin1 foraa• for ani ■ al 
coa1uaptioa, b•"••t•d JY 1ra1ia1, vbicb i1 aot culcivattd, 
•••d•d, f•rtiliud, irtiaated or trtated vich pe1cicide1 
or other 1uch 1i ■ ilar practict1 oa aa aaaual ba1i1. Feacerova 
eaclo1ia1 raaa• area, are iacludtd •• part of the ran1•• 
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Thi• analysis evaluates only aerial application for th~ 

control of oak 1pecie1; such applications are believed to 

account for the majcrity of 1ilvex ranae treataent1. 

(2) Evaluation of Silvez and Alternatives 

Silvez provides 100d control of several oak 1pecie1 for 

period• of 5-10 years per application. Several re1i1tered 

cbeaical alternatives as vell as non-cbeaical controls not 

analyzed b,re are effective aaainat one or aore of tbe 

various ranae veed1 controlled by 1ilvez. Hovever, tbeae 

cbeaicala are either not reaiatered for aerial application 

or are not aa effective aa ailvez f?r aeria: application. 

For ezaaple, 2,4-D and dicaaba ~an be appli~d aerially, to 

ranaeland, as foliar apray1, but the1 are relatively 

ineffectiv~ .u foliar 1pra:,1. The OSDA Aa1ea1aeat Tea11 

concluded that there i• no ~ffecti•• alt~rnacive for aerial 

spray control of oak,. for aituatioaa vbere around applica­

tions, e1pecially spot :reitaeat, are practical the cheaical 

alternatives aay provid~ effective control, ·deJendia1 on 

the nature and co■ pltxity oft~, weed problea. 

A11u■ ia1 there are no alternatives to aerially applied 

1ilvez for oak co:trol, the yield efftcta could be 1evtre on 

acreaae currently treated vith 1ilvex. Canctllatioo vould 

leave u1er1 vitb no atrially applied alternative control for 

oak on theae acr••• In the post-blackjack oak area, btef 
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yields could fall from about 28 pounds of beef (live 

wei1ht) per acre with 1ilvex control to 11 pounds of beef 

(live weight) per acre for calf production and from about 

84 to 45 pound• per acre for 1teer production. In the 

1aad-1hinaery oak area beef yield could ~~cline from about 

27 to 14 pound• per acre following a 1hift from silvex to 

ao-coa~rol. 

(3) !coaoaic Impact 

Current 1ilvex u1e appears to be limited primarily to 

control of varioua oak 1pecie1 by aerial application. If 

1ilvex i• cancelled for thi1 u1e mo1t uaers will prob4bly 

choo1e not to treat lar~e areas formerly treated with silvex 

becau1e of the ab1eace of a practical .ad efficaciou1 

aerially applied control •seat. The1e uae~, will 1ave from 

$4.60 to $13.00 per acre i.l control co,cs. 8owever, this 

1avin11 will be off1et by lover revenues from lover beef 

production. Tbo1e 1ilvex uaer1 vho need only 1pot creatmencs 

will be able to obtain at lea1t 1oae control with one or 

■ or~ of the variou1 alternative, aov a1ailable.~/ The 

111re1a:e impact on u1er1 vill be 1mall because of the small 

acr•a1e involved. 

*/ Ia addition to the che ■ ical alternative, aov re1i1tered 
Tor ran1• u1e, 1ever1l promi1in1 herbicide• are under 
reviev; thi, aaaly1i1 doe, not atte ■ pt to e1timate the 
i ■ pact of the1e or other po11ible nev alternatives. 



The tancellation of ailvex for raoae weed control 

will not have significant economic impa~t• at either the 

con,umer or market lev@l1, 1ince few •anaeland acre• are 

currently treated. 

E. Preliminary Benefit• An1ly1i1 of Silvex Uae on lice 

..... _ (1) Current U1e 

Condition, favorable fnr 1rovin1 rice al,o favor the 

arowth &nd reproJuction of many terre1trial, aquatic, and 

1emi-aquatic weed,. Weed• 1a rice-1rowio1 area• produce an 

abundance of aeed. Once theae infe1t the land, they are 

difficult to remove aod may remain viable in the ,oil for 

many year,. lice veed1 reduce yield• by direct co ■ peti:ion 

and reduce quality throuah contamination of tne harve1ted 

rice with weed 1eed1. 

Th~ total estimated direct lo11e1 and expenditure• 

fo1 veed control iQ U.S. rice acreaae vere $295 aillion 

annually for the 1975-1977 period. Wttd1 reduc• the yield and 

quality of rice in th~ U.S. b~ an estimated 15 percent each 

year on approxim4ttly 2.5 aillion acrea. The avera1e 1011 

vaa valued at about $165 aillion annually durina the 1975-1977 

period, The cost of uaina all herbicide• on rice 1cre11e 

va1 about $60 milli~n each year duriDl the 1a ■ t period. The 

-'"· .. 



co1t of cultural practice, (iacludiaa rotation, land preparation, 

• irriaatioa, and fertilization) during thi• period wa1 

e1tiaated at $70 ■ illioa. 

Silvex i1 u1eful for coatrollia1 certain veed pe1t1, 

but it i1 iajuriou1 to 1oybean1, an important crop 1rova io 

rotation vi:h rice. Silvex i1 u1ed annually on only 2,000 

rice-1rovia1 acre•, pri ■ arily in the lower Mi11i11ippi 

Valley area. The averaae annual co1t of 1ilvex for 

u1e oa the1e 2,000 acre, for 1975-1977 va1 approximately 

$20,000. 

Propaail and ■ oliaate are the berbi:ide1 u1ed ■ 01t heavily 

on rice acre•••• Coabiaed, tbe1e che ■ ical1 account for 73% 

of herbicide acr~-•pplicatioa1 to rice. Each of tht1e com­

pound• control• 1oae of the veede controlled by 11lvex aad 

i1 likely t~ be u1ed to rep~ace silvex oa 1o ■e arre, now 

treated with 1itvez. Ia addition, 2,4-D, MCPA, bifeaox, 

beataaoa aJd oxadiazoa are all currently u1ed on rice and will 

control variou1 :o ■ biaati~a• of veed1 currently controlled by 

1ilvex. 

Cultural and aecbaaical veed control ·ethod1 uaed in rice 

production include 1u ■■ er fallovia1, seedbed preparation, crop 

rotation, 1pecial 1eedin1 ■ ethod1, ■ ana1e ■ eat of irri1atioa 

vater, cultivation and hand vee~in& (in 1par1e veed iafe1ta­

tioa1 or ia t ■ alt i1ol1ted area1). Althouah 10 ■• of th••• 

-76-



methods are effective alone on ao■ e rice veedr, they are 

uaaally combined with ch~•ical herbicide treatments. 

(2) Evaluation of Silvex and Alternatives 

Silvez controls ■ oat broadleaf, aquatic and •~dae veeda 

more effectively tbaa the re1i1tered cheaical alternatives. 

Bovever, ailvez ia very injurious to ~~ 1 Deaaa, a crop coa■ only 

1rovn in rotation vitb ric~. In addition, ailvez ia al10 

daaa1ia1 to cotton, a crop often 1rovn aear rice fields. 

Propanil ia currently applied to about 95% of the rice 

acres in the lover Ki11ia1ippi Valley ar~• for early 1ea1on 

control of 1raa1e1. Propanil selectively kill• barnyard 

1r••• and aany other 1ra,1, •~11atic, broadleaf and 1ed11 

veeda. At ■ aAi•u• label rates (8 lb1/acre/1ea1on) propanil 

alone i1 said to often fail to provide adequate control of 

the total veed popu.ation. tropaail control• heap 1e1bania 

•• effectively aa 1ilvex. Bovever, northern jointvetch, 

duck1alad, and red1te ■ are only partially controlled by 

propanil. 2,4-D i1 tho ~ht to be coaparablt to ailvex in 

controllin1 ■ oat broadleaf, aquatic •nd 1ed11 veed1. lt ia 

not •• •ffecti•• a1 1ilvez for control of northern jointvetch, 

and 1ra11 weed,. It1 uae i1 restricted 1o ■ evhat by ao1t ri~• 

1rovin1 1tatt1 becau1e it ia hi&hly ;n:~rioua to cotton. 

Several other herbicide• uaed for control of rice veed1 

iaclu6• aolinate, KCPA, biftnox, bentaaon and oxadiaaoa. 
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Holinate doe• not effectively control heap 1e1baaia,northera 

joiatvetch, duck1alad, aorain11lory or red1tea. MCPA i1 not 

u1ed in the 1ilvex u1e area 1iace it i1 relatively ineffective 

on heap 1e1baaia, northern jnintvetch, and tndiaa jointvetch. 

lifeaox, beatazon, and oxadiazoa are three new herbicides which 

art currently u1ed to a liaited extent. They are not as 

eftective a1 1ilvex on ao1t broadleaf and aquatic weed1. 

If 1ilvex were canceled for u1e on rice, current 1ilvex 

u1er1 probably ~ould turn to alternative cheaical controls. 

2,4-D and propa"il would be tbe ao1t likely alternative,. 011 

of th••• alternatives would c~•t $7.40 per -~re-treat ■ ~at for 

2,4-D and $12.90 per acre-treat ■ eat for propaail co ■ pared with 

$9.50 p•r acre-treat ■ ent for 1ilvex. 011 of propaail aa7 

require a 1econd treataeat, thu1 rai1ia1 the annual coat of 

coatrol to $21.80 per acre. 

(3) lcoao ■ ic Iapact 

Sil••• i1 u1ed oa only 2,000 rice-1rovin1 acre• in the 

o.s. There are 1everal alttraativt control• available which 

will function adequately a1 1ub1titute1 fo~ ailvex. For 

th••• rea1oa1, econo ■ ic i ■ pact• art not ••p~ctt~ to be 

1i1aificaat at u1er, coa1uaer o~ ■ arket ltv~l•• 
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F. Preliminary lenefita Analv1i1 of Silvex U1e ia 

Orchards 

(1) Current U1e 

Silvex i1 re1i1tered for u1e in preventin1 prebarveat 

fruit drop of apple• and prune, and to incre11e the yield of 

pears. 

Prune, that drop fro ■ tTeea pre ■ aturely cannot be put to any 

co ■■ ercial use; apple• tbat drop pre ■ aturely can, in ao■ e 

cases, be 1old for low-return u1e1, such as cider. 

On apple,, silvex application• are 11aerally aadt u1in1 

1round equipaent a few day, before prebarve1t drop would 

aoraally occur. Orainarily, the application takes plac, one 

to two ve1k1 prior to the expected peak of harvest for a 

1i•en apple iariety, and one application control• drop for 

several veek1 (throu,h harv11t). loth the ti ■ in& and 

application rate of the 1ilvex 1pray vary accordin& to the 

cultivar involved. 

lo addition to ainiai1in1 pr1harv11t apple drop and 

thu1 incr1a1in1 a11r•1•t• production, ail••• al•~ act1 

to increa1e the quality of treated fruit. Th• extra one ro 

tvo w11k1 of on-tr•• ripeaina of fruit facilitated by th• 

u1e of 1{lvex tend• to iaprove the color, suaar coat~nt and 
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fla•or of tbe •prayed fruit. Th.,,e chacterittic• are 

particularly i ■ portaat for fre•h• ■ arket 1rover,!1 • 

Sil••• u•• oa certain prune •arieti•• in the Northve1t 

i• of ■ ajor i ■ portaoce. Sil••• i• used in cbe production of 

Italian and Early Italian prune, in Or11on 1 Wa1bin1toa and 

Idaho. It i• be\ie•ed that ,·l•e• application• preven, an 

a•era1• JO% drop rate vbich vould otbervi•• occur. Sil••• 

i• alto uted oa about 700 acre• of Aajou pear, in Ore1oa and 

Wathin1ton to iacrea•• fruit 11t ia the 1••r follovia1 

application. The u•• of 1il••• for tbis purpo•• it not 

reco ■■ eaded by either 1cac1. 

Very little quaatitati•• data are available iadicatia1 

tbe 1pecific locatioa aad/or esteat of 1ilves u11 oa apple• 

or ~run••• ta~or•atioa for thi• 1aal11i1 vat developed 

tbrou1b ditcu1tioa1 vitb horticultural 1pecialitc1. la11d oa 

th••• ditcut1ioa• 1 it i• ••ti ■ ated that approai ■ acel1 50,000 

•7 the ■ ajority of the 1il••• u11d on apple• i• probably 
applied co led Deliciou1 1 the leadiaa apple variety vhich 
accouaced for l5l of o.s. apple production ia 1977. The 
■ ajor led Deliciou• producia1 1t1tet 1 ranked in order of 1977 
productioc, are•• follow,: Watbiaccoa (55% of o.s. ltd 
Deliciou1 cr~r>, lortb Carolina (51), California (5%), 
lev fork (4%), Vir1iai1 (4%), Or11oa ( Jl), Nichi1an ( 3%), 
all other 1tate1 (211). S ■ all quantities of •il•e• are 
al10 applied to ocher apple culti•1r1 1u1ceptiblt to pre• 
b1n11t drop, iac ludia1 Joaathaa, lo■ e ••• i&ty, and Stay•aa. 
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acre• of U.S. apple• (10% of U.S. apple acreaae) are treated 

annually with 1ilvex !/ 

Silvex u1e oa pruae1 i1 probably re1tricted to Italian 

aad Early Italian varietie1 ia the Nor:hve1t 1tate1 (Ore1oa, 

. ) **/ . Wa1h1a1ton, Idaho .- Recent e1t1aate1 indicate that about 

80% and 100%, re1pectively, of Wa1bin1toa aad Idaho pruae1 are 

treated annually with 1ilvex. The extent of 1ilv1x u1e on 

pear, i1 aot kaova. 

~2) !valuation of Silvex aad Alternative, 

Currently, tvo alteraativ11 to 1ilvex are available 

for u1e oa apple• to control prtbarve1t drop. NAA (1-aaptba­

leaeacetic acid) i1 r~1i1tered for apple• both a1 aa early 

1ea1on tbiaaina aaeat and•• a late 1ea1oa drop control 

aaent. NAA ■ ay be applied at the rate of 35 ar••• of active 

•7 The quantity of 1ilvex required to treat 50,000 acre, 
of apple, per year VAi derived ba1ed OD the folloviaa 
a11uaptioa1: 

aaterial u1ed: triethaaolaaine 1alt of 1ilvex 9.6% 
equivaltat to 6.2% 1ilvex by wei1ht 
or 8.5 ouace1 a.i. per aalloa. 

application rate: 1/4 piat/100 1alloa1 water, 300 
1•lloa1 water/acre; 3/4 pint/acre 
a 1.063 ounce, a.i./pint • •• 
ounce, a.i./acre. 

quantity a.i. u11d: 50,000 acre, treated• .a ounce, 
a.i./acre • 2,500 pound• 1ilvea 
a.i. 

!!/ Prune acreaae in the affected 1tate1 i1 •• follov1: 
Oreaoa 7,407 acr11 
Wa1hio1toa 1,940 acre, 
Idaho 978 acre, 

10,325 acr•• 
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in1redieat per acre •ia air or 1rouad to control preaature 

drop; applicatian i1 aade 7 to 14 day, before barTe1t. Alar 

(1uccinic acid 2,2-diaetbyl bydraaide) ia re1i1tered for 

pre ■ atur• drop coDtrol at tbe rate of 6.8 pound• of active 

iD1redient per acre. 

Sil••• i• believed to be effective in preventini 

apple• fro ■ droppin1 pre ■ aturely. ■ owever, quantitative 

data iadicatiDI tbe aaouat of drop actually prevented are 

not available. It i1 believed tbat 1ilves i• a preferable 

drop control a1eat ia •••1 area, bee•~•• of it• relatively 

loa1 period of effectiveD••• (3 to 4 •••k• in tbe la1t, up 

to 5 to 6 •••k• in tbe Veit). 

lil aDd Alar would bave increa,ed u1a1e OD apple• if 

1il••• were unavailable, but tbey are tbou1bt to be 1o ■ ewhat 

l••• effecti•e cbaD 1il•••• IAA i• 1••• effective in tbe 

1outbera appl~ 1cate1 aDd i, beet 1uited for-•arietie, other 

tbaa led Deliciou,. IAA'• period of effectivene11 i1 

aborter tbaD ail•••'•; a 1econd application ■ ay be needed io 

10 ■• ca•••• Alar i• a ■ ajor alternative to 1il••• oo apple• 

1iDce it i• 1uitable for u•• OD led Deliciou,. lovever, Alar 

i• believed to be l••• effective tbaD ail••• for preharve1t 

drop coDtrol aDd aay reduce fruit 1i1e. Alar ■ ay al10 cau,e 

uade1irable cbaD1•• iD fruit 1bape tbe folloviaa year if 

applied witbiD 60 day, of barve1c. Al•r aay be applied f~o• 

10 to 70 da11 after full bloo ■ but i• u1uall1 applied fro• 50 

to 70 day, followiDI bloo ■ to ■ iai ■ 11e tbe adver1e fruit 1i1e 
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n•ce11itate a carefully ti■ ed 1pray 1cbedule aDd would 

re1ult ia 1oaewbat lover prebane1t drop effecti•eDe11. 

Silvez treat ■ eDt of pruDet it belie•ed to re1ult iD 

retention of approziaately 95% of the fruit uDtil bane1t. 

Silvex u1e on prune, i1 particularly u1eful duriaa year, 

when cool but not fro1ty condition, occur in the 1prin1, 

re1ultin1 in a particularly liabt fruit 1et. Without ail•••• 

a1 aucb a1 50% of the Early Italian prune, and about 22.51 

of the 1tandard Italian prune• in the nortbwe1t 1tate1 would 

be lo1t due to preaature fruit drop. 

Tbere are current~~ DO re1i1tered alternati••• to 

1ilvex for preaature dr~p control ~n prune,. lowever, 

2,4-DP (currently re1i1tered for 1o ■e non-crop apDlication1) 

rtportedly baa pr~•ided aood prune drop control in field 

te1t1. There are no re1i1tered alternati•e• for ail••• u1e 

OD p•ar1. 

There i• no indication that aon•cbeaical control• are 

effecti•e iD preveDtia1 P~•hat'"fett drop of appl•• or prune,. 

(3) !coDo■ ic I ■ pact 

(a) GeDer1l CoD1ideratioD1 

Sine• applet and pruDet are peraaaeDt, capital•inteD1i•e 

crop,, tbe 1011 of 1il••• would Dot cau1e • 1bift to other 
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■ at•rial, (ia tbe ca•• of apple,). Pruae 1rower1 vould be left 

without a re1i1cered prebane1t drop control •seat aad would 

likely iacur 1oae ad•er ■ e ec~aoaic i ■ pacc1. Th••• effect• 

could cau1e a loaa-tera 1hift fro ■ pruae ■ to ocher crop,. 

for apples, it i1 aa,uaed that all of the e1ti ■ aced 

acrea1e currently treated vicb 1ilves vill be created vitb 

alteraative1 (Alar aad NAA). Due to NAA 1 1 ■ horter effective­

a••• period relati•e to 1ilves'1 aad cbe disruption ia 

ha"e1tia1 10•• NAA-tre~ted orchard• vhich may be especced co 

occur becau1e of poor weather, labor 1hort~1e1, aad other 

factors, it i• •••u ■ ed that a, ■ ucb •• 25% of the NAA-creaced 

acrea1e aay require aa additional applicat:oa. ta addition, 

1iace Alar ••Y aoc pro•ide a level of prebarve1c drop coacrol 

equal co that prcwided by IAA or 1ilv••• aa a11u ■ pcioa vaa 

■ ade chat aa additional prebanesc application of NAA ••Y be 

required oa a, auch •• 25% of the Alar-treated acrea1e to 

prnide a le•el of prebarve1t drop coacrol equal co chat 

prnide by ■ il•••• 

Altbou1t Alar ia 1i1aiticaacly ■ ore espea ■ ive co u1e tbaa 

IAA, it• beneficial effect, other chaa drop coacroL vouLd cead 

co eacour11• u1a11.!1 Ia the absence of • precise ■ ttbod co 

!/ Alar pro ■ ote1 iatea,ificacioa of color ia red culcivar ■, 
reduce• iacideace of water core aad ve1ecative 1rovch, 
and pro ■ ot•• flower bed foraatioa. 



deteraine the relati•e 1ub1titution ratio of Alar and IAA for 

1il•ex, tbi1 analy1i1 a11uae1 •~ equal diatribution of tbe two 

alt•rnati•ea. 

Por prune,, tbe aaaly1i1 a11uae1 that, aa a worat caae, 

the una•ailability of ail••• will reault in an iacreaeatal 

1011 in aaaual production of 30% of the Italian prune crop in 

Ore1on, Va1hin1toa, and Idaho. Tbi1 a11uaptioa i1 baaed on a 

"nor ■ al" (vitb 1il•ex) prebane1t drop of 5% aad an "abaor ■ al" 

(without 1il•ex) 1011 rate of JS% due to unchecked ■ id-June 

drop. 

(b) 01er l ■ pact1 

The uaa•ailability of 1il••• will increa1e arower 

preh•"••t drop control co1t1 for apple 1Tower1 by about 

fj.00 (u1in1 NAA) or $35.00 (u1in1 Alar) per acre-treat ■ ent. 

Althou1b the uae of Alar 1i1aificaatly iacrea1e1 prebane1t 

drop control co1t1, it al10 pro•ide1 additional b•aef\tl: 

Alar, like 1il•ex, eabaace1 the qualit1 of tbe fruiL aad 

pToaot•• early-1ea1oa aarketability. Thu1, it i• rea1oaable 

to conclude tbat Alar voul• be u1ed by 1rover1 aa a 1il••• 

alteraati•e. 

-•s-



Tb• u1e of Alar aad NAA a1 1il•ex alternatives aay 

iacrea,e apple 1rover production co1t1 by a, ■ uch •• about 

$1 ■ illion per year or aa ••erase of $20 per affected 

acre. Since apple production <1rovia1 + hane.tias) co1ta 

rans• fro ■ about $700 - $950 per acre, cbe projected iacrea1e 

in drop control co1c1 vould i~crea1e total production co1c1 

by fro ■ 2-3% per year on cbe affected acres. 411u ■ ia1 chac 

50,000 acre, of appl•• are currently treated vich 1ilvex per 

year, the co1t i ■ pact vould occur on about 10% of U.S. a· ple 

producers. 

Grovers of Italian-•ariety prune ■ vould incur ■ ajor 

ad•er ■ e iaco■e i■ pact1 it 1ilvex i1 unavailable. Prune 

1rover i ■ pact1 vere derived a, follov1:!1 

vitb 1il•e1: 

a•era1e prQduction per acre: 5 CODI 
■ arket: fre1h 
1rover price per ton: $155 
a•era1• 1ro11 revenue per acre: S775 
a•tra1e production co1t1 per acre: $504 
ate rt•enue per acre: $271 

*/Tbi1 aaaiy1i1 i1 baaed on a 3-year (1975-1977) averaae 
price for fresh prune ■ 1rova ia Oreaoa. Production 
a•eraa•• aad co1t1 are baaed oa a l974 bud1ec for Italian 
pru. ·• 1rova ia the Willaaette Valley of Oreaoa. Co1c1 
ver, ,dju1ted upvard by 3% per year to account for 
iaflatioa durias the 1974-1979 period. Co1t1 vithouc 
1il••• vere reduced by SlO per acre co account for the 
lack of treataeat t1pea1e if 1ilve1 i1 unavailable (creac­
■ eat co1t1 u1ias 1il••• oa pruat ■ 111u ■ td to bt th• 11 ■ e 
a, tho•• for apples). 
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avera1e production per acre: 
aa rke t: 
1rover pr1ce per too: 
avera1e 1ro11 revenue per acre: 
avera1e productico co1t1 per acre: 
net revenue per acre: 

3. 5 ton• 
freah 
$155 
$543 
$494 
$49 

• 
!eduction in per acre net revenue, (from $271 to 

$49) of tbi1 11a1aitude (82%) due to the lack of preharvelt 

drop control amount• to an a11re11te revenue 1011 of about 

$1.8 aillion per year. Revenue lo11e1 of thi1 aaaoitude 

(a11uain1 the coatinuin1 lack of an alternative for 1ilvex) 

vould probably lead 1rover1 1radually to replace the Italian 

prune cultivar1 vitb other crop1; completion of thi1 proce11 

vould take 1everal year• follovin1 ca~~~llation of ailvex, 

A11uain1 1rover1 vould replant the affected acre• with other 

tree fruita, they would incur e1tabli1h ■ ent co1ta ran1in1 

fro• about $3,000 to $5,000 per •ere in curTent dollars. 

Sufficient inforaation to eveluate pr~Jucer the iapact 

of• cancellation of 1ilvex for u1e oa pe1r1 i1 not available. 

(c) Con1umer Im~act1 

The coat iacrea1e1 projected for affected apple 1rover1 

($1 million/year) ••Y be ab1orbed at the 1rover level 1ince 

only about 10% of U.S. 1rover1 vould be directly affected by 

• re1triction un ■ ilvex. If the co1t1 ·•-,re pa11ed on to 
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lecail price• for prune• would be expected to increase 

aa aupplie~ dropped, but the extent of 1uch aa 1acreaae 

cannot be reliably deter•iaed vith available data. The 

eatimated 30% reduction in productio~ of Italian prune 

cultivar• ia the Northve1t vould re1ult in production 

lo•••• of 12,390 tra1 {8,260 affected acre• X 1.S too lo•• 

per acre), a1 auch a1 40% of o.s. fre1h prune production 

{30,700 toa, ia 1977) aad 6% of total U.S. prune produ~cion 

{fre1h, procea1ed, and dried prune,; 215,~oo tone). 

Sufficient iafor•atioa to evaluate tbe coasuaer impact 

of cancellatt,n of 1ilvex for uae oa pears is not available. 

{d) Li ■ itationa of Analysis 

The fore1oin1 analy1i1 ha1 the followiaa limicatioaa 

ia addition to the limitatioaa common co the economic 

aaaly1i1 of the ran1e, rice, non-crop aad •~aarcaae utet of 

1ilvex: 

(1) !xtreaely little data are available coacernin1 

tbe ~scent of 1ilvex use oa applet, prune• or p~•r•; aad 

(2) laforaatioa provided by horticultural 1peciali1t1 

vaa u1ed ia lieu of quantitative data coaceraiaa e&reat of 

ailvex u1e &ad crop yields without 1iLvex • 

• 

-88-



G. Pr,liminar• !enefit1 Analv1i1 of Silvex 

Uae on Suga1cane 

,!) Current U1c of Silvex and 

Alternative• 

Sil~ex ia u1ed in Louiaiana and Florida 1u,arcane 

field• to control varioua ve~d• vhicb have developed 

resistance to 2,4-D. In Loui1iana, theae veed1 include 

1oldenrod, aater, alliaator weed 1 and varioua winter annual 

broadleavea. In Florida, the primary taraet weed peata are 

doafennel, around che~ry, nightahade, and ragweed. 

In Louiaiana, the prin~i?•l alternative to ailvex ia 

a combination product, con1i1tin1 of dicamba (1 pound 

per 1a1lon) and 2,4-D (1 pound• per aallon). Florida doe, 

not now have a re1i1tr1tion for thia combination product. 

T~erpfore, 2,4-D i1 the only cu~rently 1v1il1ble alternative 

to 1ilvex in Florida. 

Silvex uae haa decreaard markedly in Loui1i1na ib recent 

ye1r1 (Table 1). The decrea1ed levtla of 1ilvex in Loui1iana 

have been attributed to 1hortage1 of 1ilv•x and tht lover 

application coat• of the 2,4-D•dicamba combination product. 

Some of the Loui1ian1 cane grover, are likely to 1hift back 

from the :,4-D-dicamba combination product to eilvex 

becau1e of yield lo11e1 reportedly experienced with the 
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coabiaat~on product. Ia addition, .oae 1ur,arcaae •~rea1e is 

1hiftia1 co 1oybeaa production ia Louiaiaaa. The 2,4-~-dicamba 

coabiaatioa product cannot be uaed oa 1u1arcaae adjacent to 

soyteaa field• because it i1 phytotoxic to aoybeaa1. Thia 

i• exper.ted to further iacr~a•e silvex uae. 

Table 1. Silvf'lf Use OD Su1arcane Crovn for Su51tr and Seed 1 1978 

1976 1977 1978 ' ' 1Locati01l Harvested Treated H&rveated TrHted li&rvested Treated1 ' ' -- --1,000 acre a------ 1 
1Florida 298.0 30 .o 300.0 30.0 310.0 30.0 ' 
1R•aii 106.7 0 103.5 0 108.3 0 ' 
1Louiliana 31.5. 0 200.0 322.0 170.0 300.0 85.0 ' 
1Te,raa 27 .3 0 33.9 0 34. l 0 ' 

747.0 't!.s.• 
I 

230.0 759.4 200.0 752.4 ll~.O ' I !}-Puerto Rico 11 DOC ioc luded, but ailvn 1.ue 1D that locat1oa is ne1li1ib ie. ' 
Exp• ·t opiaioa 1u11e1t1 that 1u1arcaaf' yield loa, of 

le11 rhaa 10% vould occur ia Louiaiaaa if the 2,4-D-dicaaba 

coabiaatioa product vere 1ub1tituted for 1ilvex. Ia Florida, 

yield lo11e1 of up co a ■aximu ■ of 30% could occur if 2,4-D 

vere 1ub1tituted for 1ilvex. 

(2) !coaoaic Impact 

(a) U1er Impacts 

The economic impacts of the cancellation of •ilve~ to 

1u1arcane producer, include :haa1•• ia veed control costs 

4Dd potential yield lo•••• ia Louiaiaaa a~d Florida. 

Berbicide co1t1 would decline ia both Louisiana aad Florida. 
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In Louiaiana, the aubstitution ~f tbe 2,4-D-dica ■ ba combi­

nation produrr. for silvex would reduce cbe ■ ical costs fro ■ 

$5.00 to $3.50 per acre. In Florida, the aubstitution of 

2,4-D for ailvex would reduce chemical coats fro ■ abnut 

S5.00 to $4.00 per acre. Tbe a11re1ate decreaa~ in veed 

control co1c1 \S eati ■ ated at approximately $260,000 annually 

(a11u ■ e• the 1976-1978 averaae of ailvex treated acres). 

Thia ,aviai in herbicide costs will be offset by yield 

l~••e• and t~erefore 1r011 revenue lo11es to 1u1arcane 

producers. Yield losaes of 25% are expected to result in 

a 1011 in value of production of approximately $4.0 million 

in Florida. Yield 101111 ran1in1 fro ■ 0 to 10 perc~nt could 

reault in lo11e1 in value of production a, hi&h a, $6.J 

million in Louiaiana. 

A11re1ate ec~noaic impact• to the users of ail~ex 

are eatiaated at approximately $3.8•10.l million annually. 

A11re1ate l011e1 of $4.0 million ($130 per 1ilvex treated 

acre) are expected in Florida. In Louisiana, t1tiaat1d 

economic i ■ pacta ranae fro ■ aain• of S0.2 million to 1011•• 

of $6.l ■ illion (economic iapacta ranaiaa fro ■ a aain of 

approximately $1.50 per acre to 101111 of $40 per ailvex 

treated acre), d1peadibl on the level of yield 1011 (0-10%). 

The 1976-197: averaae annual 1u1arcant production 

exceeded 26 million ton,. Production 101111 of 596,580 
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toa1 folloviag a 1ilves caacellatioa (a11uain1 a 25% yield 

1011 aad a 10% yield 1011 on 1ilvex treated acrease in 

Florida and Loui1iana, respectively) i1 approsimately 2% of 

the total U.S. cane production. 1978 U.S. - produced cane 

1u1ar represented le11 thaa 18% of the U.S. 1u1ar 1uppl7. 

Theretore, the caa,ellatioa of 1ilvex i1 not anticipated to 

result in meaaurable 1u1ar price chan1e1 at the market ~r 

coa1uaer level. Siace cane can be sold for either 1u1ar or 

1eed at approxi ■ ately the 1a■ e price, ■ ea1urable price 

chan1e1 are not anticipated ia the 1eed cane ■ arket. 

a. Preli ■ inarz lenefit1 Anal71i1 of Silvex u1e on 

Non-crop *I Area•-· 

( l) Curr·ent tJ1e 

Silves i• re1i1tered for control ot ■ any broadleaved and 

berbaceou1 ••! veed1- in a . var~ety of urban and rural non-crop 

area• 1uch a1 fencerov1, 1tora1e areas aad parkin1 lot,. 

Silvex i• used becauae of it1 relatively lov cost. the broad 

1pectru ■ of vetd1 it control• and it• selectivity for control 

of unde1irable plant 1pecie1. Gen~rally, the veed control 

achieved o~ tbe1e 1ite1 doe• not involve major ecoao ■ ic 

bea1fit1. 

•/"Noa-crop area," iaclude1: f1ac1rov1, bed1erov1, f1nc11 
Toot othervi1e included aaoa1 pr1viou1l7 1u ■ pead1d u1e1 1 

e.1. ri1ht1-of•vay, pasture); iadu1trial 1it•• or buildia11 
(not other vi11 •acluded aaoa1 pr1viou1l7 1u1p1aded u111, 
••I• ri1ht1•of•vay, coaaercial/oraaeental turf); 1tora11 
,,,a,, waste area,, vacant aod parkia1 lot,. 
- Pest v91d1 iacludt the follovia1 broadleav~d plant1•­
pi1ve!d, t~sveed, la ■ b1quart1r1 bor11aettl1, cocklebur, 
■ orain11lory--aad woody plaat1•-oak1, poplar, r.ottonvood, 
wild cherry, blackberry, hoa1y1uckle, poi1on ivy, and 
wild 1rap1. 

-9 2-



Recent data on the u1a1e of •ilvea for noncrop area, 

i• not available. However, a 1974 publication reported that 

60,000 lba. a.e. of 1ilvea were uaed for 1eneral aaintenance 

on 30,000 acre, of around• at indu1trial, coaaercial and 

in1titutional aite1. Thi• area i• a •••ll proportion (1.7%) 

of the 1.8 aillion acre• treatea vitb herbi,ide1 for 

around• aaiotenance. 

Both che~ical and non-cbeaical control• are available 

a• alternative• to ailvex. Chemical alternative, include 

h•rbicid••• 1ucb a1 2,4-D, picloraa, dicaaba, AMS, or 

aaitrole. Probably th~ ao1t coaparable alternative• are 

coabinatioa product•, aucb •• 2,4-D + picloraa or 2,4-D 

+ dicaaba. Soil aterilant1 1 1uch aa 104iua borate or aodiu~ 

chlorate, control v••d• that 1ilvwx control• but are effective 
. 

priaarily a1 preventive control,. Subaequent iaf11tation1 

1oaetiae1 aay require follow-up treat ■ ent• vith coaventioual 

Mechanical aethoda of control, 1uch a1 ■ owin1 or 1bearin1, 

or aanual atthud• could al10 1erve aa alternative, to ail•••• 

(2) !valuation nf Silvex and Alt1raativ•• 

Tb• 1fficac7 of th• alternative• coapared with that of 

1ilvex i• not &aovn. Tb1 1pectru ■ of veeda controlled vill 

dift~r froa th•t of 1ilv1x for tbe individual active iaareditata. 
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Bovever, 1ilYes'1 veed 1pectru ■ ■ ay be approxi ■ ated fairly 

cloaely by u1ia1 a co ■ biaatioa product or by u1ia1 ■ ultiple 

applicatioa• of different berbici'••• 

Geaerallt, ao ■ore thaa one treat ■ eat vitb ail••• i• 

needed annually to achieve control of th• probl•• v•ed1. 

Ia 10 ■• circu ■ 1tance1, one treat ■ eat vill 1i•e control 

for up to four year,. Co ■ biaation product• vith 2,4-D aad 

piclora ■ 11 1i•• control for a lea1th of ti ■• co ■ parable 

to tbat ~ro•ided by 1il•ex, but other herbicide,, 1ucb aa 

2,4-D alone or a■ itro1•, •ay require •ore tban one treat ■ ent 

annually. Tbe len1tb of control vitb ■ echaaical or ••aual 

aeana i• unknown. 

(3) lcono■ ic I■ pact 

Ia 1eneral, effective 1lternati•e1 to 1ilvex exiat for 

aoa-crop 1it11. Effective alternati•• co ■ biaation product, 

vhich provid~ equally lon1 ter■ control are r11i1ter1d. 

I ■ pact1 oa u1er1 of 1il•e• will be felt ia the for ■ of 

iacr••••d control co1t1 for the co ■ biaatioa alternative,. 

CaacellatioD for the DOD-crop u1e of 1il••• i• likely 

to cau1e little, if •DJ, ecoao■ ic i■pact at the ■ arket 

and coaau ■ er level,. lffecti•• alterDati••• are available, 

aad the ecoao ■ ic ••lue of weed control oa non-crop ,i~,, i1 

••ry , ■ all. 

-••-



IV. l!GU'LATOIY D!T!IKIMATIOI 

Section 6(b) of FIFIA pro•ide1 tbat tbe A1eacy 

aay ao•e to caacel tbe re1i1tratioa of a pe1ticide "(i)f it 

appe•r• to t~e Ad ■ ini1trator tbat a pe1ticide ••• vben u,ed 

in accordance vitb vide1pread and co ■■ oaly reco1aiaed 

practice. 1eaerally cau1e1 uarea,oaable ad•tr1e effect, oa 

tbe ea•iroa ■ eat." Ia effect. tbi1 "uarea1oaable ad••r•• 

effect•" 1tandard require, a fiadin1 tbat tbe ri1k1 of eacb 

u1e of tbe pe1ticide ezceed tbe beaefit1 of u1e, vbea 

tbe pe1ticide i1 u1ed ia accordance vitb tbe ter■, aad 

coaditioa1 of re1i1tratioa or in ar.cordaace vitb vide1pr•ad 

aad co ■■ oaly reco1ai1ed practice. 

Opoa coacludia1 tb• IPAI re•i•• of a pe1ticide, if 

the Ad ■ iai1trator deter■ iae1 tbat tbe ri1k1 of u•• outvei1b 

tbe benefit• of u••• be ■ ay i11u• a notice of intent to 

cancel or deny re1i1tratioJ, pur1uaat to 1ettioa 6(b)(l) 

or Section l(c)(6). If on tb• other hand, the Ad ■ iai1trator 

deter■ ia•• tbat tbe u,e of tbe pe1ticide appear, to cau1e 

uarea1oaable ad•er1e effect, oa tbe •••iroa ■ eat. tbat tbere are 

uacertaiati•• in tbe data relatia1 to tbe ri1k• and beaefit1 

of tbe1e ••••• and tbat additional data on tbe ri1k1 aad 

beaefite vill a11i1t tbe A1eacy ia deter ■ iaiaa vbetb1r or 

aot to cancel the pe1ticide, be ■ ay i11ue a notice of iateat 
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to bold a beariaa pur1uaat to 1ectioa 6(b)(2) of FIPIA to 

applicatioa1 for re1i1tratioa deaied. 

ia1taace, r1lati•e to tbe orchard, su1arcaae, rice, raaaelaad, 

aad otber aoa-1u1peaded u1e1 of ril•••• a deteraiaatioa to 

i11ue • aotic1 of iateat to hold a bearia1 pur1uant to 

1ectioa 6 (b) (2) i1 the prudent cour1e of action. 

Th• fore1oia1 re•iev indicate• that expo1ur1 to 

•il•e• aad/or TCDD ••r re1ult ia 1i1aificaat adver1e efftct1 

oa eapo1ed populatioa1. A1eacy aaaly1i1 1bov1 tbat tbe 

rice, 1u1arcaae, orcbard, r•naelaad aad aoa-crop 

u••• of •ilv1z cr1at1 opportuaitiea f~r dir1ct aad iadir1ct 

eapo1ur• to hu■ aa1 tbroutb aerial drift aad/or relatec 

coata ■ iaatioa of vat1r, food, aad eaviroaaeatal ••dia. 

Evea vitbout quaatitative data,!/ oa l1v1l1 aad rout11 

of eapo1ure, it i1 clear that aay 1apo1ur1, _particularly ia 

the ca•• of ?CDD, vbetber fro ■ a 1ia1l• 1ourc• or cu ■ ulativ1 

1ource1, appear• to po11 ri1k1 of oaco1eaic, fetotoxic 

aad/or t1rato1eaic 1ffect1 ia the 1xpo1ed population,. 

Additioaal data oa route• of eapo1ur1, relative c~atributioa 

fro ■ tb• 1everal u1e1 of the pe1ticid• in area1 of ■ ultipll 

u11, aad a1cbaai1 ■ 1 for r1ducia1 ••po1ur1 vould a11i1t tbe 

Aaeacy ia a11e11ia1 vith 1reater pr1ci1ioa the d11r11 of 

ba1ard a11ociated vitb the aoa-1u1peaded u11s of 1ilv1x. 

•/ lecau11 of the ■ aay varied aad vid11pr1ad u111 of 1ilvex 
1il•••• it i1 oftta difficult, or i ■ po11ibl1, to a1crib1 
r11idu1 to aay oae particular u••• 
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The 41ency e1ti■ ate1 that caacellia1 th• u1e of 

1ilvex on rans• vould bave only a 1li1bt iapact oa far ■ 

inco ■e and beef price,. 4 auaber of cbeaical and non­

cbeaical alternati••• to ail••• are available to control tbe 

variou1 veed1 not treated witb ail•••• Tbe availability of 

alternative, and tbe very •••11 quantity of acrea1e involved 

indicate tbst no unreasonable ecoao■ ic iapacta ¥ill be felt 

at either the coa1uaer or ■ arket l•••l• if ail••• ia cancelled 

for thi ■ u ■ e. 4t the uaer level, ■ oat iacreaaed coetrcl 

coat• and decrea1td production ■ ay be experienced by a •••ll 

nu■ be~ of uaera. Ia ■ o■e locatioaa, tbe iapact oa uaer1 ■ ay 

be ai1nificant. 

There are •"eral che■ ic•l alternative, vbicb are 

likely to be ••ployed•• 1ub1titute1 for ail••• u1e on rice. 

Th••• co ■ pound1 ■ ay be 1o ■ evhat 1111 effective aad/or ■ore 

••p•n•i•t thaa ail••• for u1e oa 1o■ e veeda. Therefore, 

ao■ e dt1ret of iacrta1ed control co1t1 aad reduced production 

■ ay be ••p•rieaced on 10 ■• acre,•• a re1ult of tbe aub-

1tit~tion of tbe1e ■ attrial1 for 1il•••• 4t the uatr level 

the iacrea1ed co1t1 aad rtductd production vill not be 

lar1•• Bovever, becau1e 1il••• i1 u1ed oa little rice-1rovia1 

acr••••• tbe ecoao■ ic i ■ pact at tbt u1er, tbe coa1u ■ er aad 

■ arket l•••l• vill be quite 1aall if 1il••• vere cancelled 

for tbi1 u••• 
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diaetbyl bJdra&ine) probably would~• u••d bJ apple 1rover• 

•• cbeaical alternati••• to 1ilvez. So ■• acre• would require 

cvo annual creataeat• with tbe•• ■ aterial• for effecti•e 

control, wberea• u•• of 1il••z require• oal1 one creac ■ enc. 

Tb• econo■ ic iapacc i1 likely to con1i1c of bi1her co1t1 to &pple 

1rover1 re1ultin1 fro■ tb• u•• of cbe1e alternati•e• equivalent 

to · ·ota1 of approzi ■ ately Sl ■ illion per rear or $20 per 

•~~1~1• affected acre. Tbe biaher drop control co•t• will 

incre••• production co1c1 by 2-3% per y•ar. Apple production 

aad qu•licy 1bould aoc be 1i1nificaatly affected. Prune 

1rover1 currently uaio1 1ilvez would •uffer •i1aificanc iacoae 

reduction• if •il~ez i• ua•••ilable. Italian aad earl1 

Italian pruae1 ia tbe lorthwe1t 1tate1 drop an avera1e of 35% 

of the fruit if ail••• i• aot applied ia ■ id-Juae to control 

1uaaer drop. Since there are ao re1i1tered alternative• to 

ail•ez, production aad revenue• would decLiae 1barply oa the 

affected acre,. l•••aue reduction, totalia1 $1.8 ■ illion 

aaauall1 1 or $222 per affecttd acre, are projected to occur, 

•••u ■ iaa ao alternati••• to 1ilvex are developed to prevent 

prebarve1t drop. Coatiaued 101111 of thi1 ■ aaaitude vould 

e•eatuall1 cau1e 1rover• to pu1h nut tbe e1ti ■ ated 8,300 acre• 

of pruae1 for vbicb preba"e1t drop probl••• are 1i1aificaat. 

ne retail price of apple• aad pear• voqld be unaffected 

by cancellation of 1il•ez for orchard u••• The retail price 

of pruae1 would iacrea1e by aa uadeter ■ iaed a ■ ouat. 
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The dicaaba - :,4-D coabination alternative ia likely 

to be the aoat coaaonly uaed 1ub1titute if 1ilvez i1 cancelled 

for uae on 1u11rcane. !conoaic i ■ pacta ari1in1 fro ■• 

cancellation of 1ilvez vould re,ult froa reduced yield, 

vhicb vould occur becau1e the alte'""'ative ia le•• effective 

than ailvez. 4 vorat-caae e1tiaate indica~e• a 2% 1011 of 

overall U.S. 1u1arcane production could be esperi-

enced. Since U.S. produced cane 1u1ar coapri1e1 ooly 18% of 

tbe total U.S. 1u1ar 1upply, no ■ ea1urable 1u1ar price cban1e1 

art likely to occur •t either the ■ arktt or con1u ■ er level,. 

loth cheaical aLd noa-cbeaical control• are available 

a1 alternatives to ailvez for u1e on noa-crop areaa. The 

cheaical alterQati••• include 2,4-D, piclora■, dicaaba, AMS, 

aaitrole. Non-cheaical control• include aechanical ■ etboda 

such aa ■ ovin1, 1hearin1, and ■ anual aetboda. Tbt relative 

efficacy of th• alternative• in co ■ par1ion to 1ilves ia 

unknown. Bovever, it i1 believed that one or a co■ bination 

of the che ■ ical 1lternative1 vill be widely 1ub1tituted for 

silv•x and vill provide equivalent control. 

The econo•ic iapact of cancellin1 silvez for non-crop 

~•e1 is not likely to be 1i1nificant at user, consu ■ er or 

■ arktt lev1l1; little acrta1e i1 treated vith 1ilvez, and 

effective alternative, art readily available. la addition, 

vetd control on the1a acre, do•• not confer 1i1aific1nt 

tCODO ■ ic benefit,. 
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While tbe becefit• of 1il•e• u•• on raa1eland, rice, 

1u1arcane, orchard• and noa-~rop area• are ia aoae re1pec:1 

aot in1ub1taatial, tbe1e beaefit• do not, in tbe A1eacy 1 
, 

jud1eaent, appear to off1et tbe ri1k1 vbicb these u1e1 po1e 

to aaa aad the eaviroaaeat. Accordin1l7, the ran1elaad, 

rice, 1u1arcaae, orchard aad aoa-crop u••• of 11lvex appear 

1eaerall7 to cau•• uar141oaabl1 adverse effect, on the 

eavirooaeat. 

lecau1e of uncertainti11 and iacoapl~t• data relatin1 

to 10■ 1 of the factor• vbich eater into the risk-benefit 

aaaly1i1, th• A1enc7 i1 •••kins additional data oath••• 

1il••• u••• before aakia1 a final re1ulator7 d1t1r•inatioa. 

ftflA provide• for the re1olution of 1uch question, throu1h 

public hearia11 beld pur1uaat to 1ection 6 (b)(l). ?hrou1h 

tb• b1aria1 proc•••• the uncertain areas becoae 1ubj1ct to 

public debate, aev inforaatioa i1 collected, and the A1eac7 

i• able to arri•• at an iafor•ed deci1ioa. 

Moreover, ia thi1 ca••• a 11ct1oa 6(b)(2) hearia1 is 

particularly appropriate becau•• 1ectioa 6(b)(l) heariac• on 

the 1u1p1aded u••• of 1ilv1x are currently ia pro1r111. 

l~cau1• ■ aay of the i11u11 to be reviev~d and r11olved are 

a•a•ric to botb the 1u1peaded aad tb• aoa-1u1peaded ailvex 

u•••• iaforaatioa aad approach•• d•••loped for oae cat11ory 

■ ay 1h1d additional li1ht oa the other cat11ory. Thul, a 

1ectioa 6(b)(2) be4ria1 ••r1•d vith the oa,oin1 6(b)(l) 

hearia1 voula allow con1olidated debate and di1po1ition 

r11ardia1 all 1il••• u•••• 
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