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I. Introduction

The Federal Insecticide, Fungicide, and Rodenticide Act
(FIFRA) and the related regqulations requires the Environmental
Protection Agency (EPA) to review the risks and benefits of
the uses of the pesticides which it registers. The determinatica
that pronamide poses a risk of oncogenicity (based an tumers
found in test animals) caused the Agency on May 20, 1977, to
issue a notice of rebuttable presumdption against the regissra-
- tion and continued registration (RPAR) of pesticide products
containing pronamide. The Agency's analysis of the risks and
the benefits of the continued use of grcnanide and the Agencr's
recommendations for requlatory alternatives are presented in
this Decision Document.

A. Background

. - -y

Pronamide is a substituted ktenzamide which is

known by the trade name KZRB. Pronamide is synthesized as a
solid. The technical ckhemical ig packaged as a coarse powcler
formulation. Pronamide products that are ready for agplica-
tion are wettable powders or granulars. The structural

foraula for pronamide is given belcw:

C) QO H fh‘s
C“ N‘ IQ c=C
C) | s
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B. Reag!stered Uses and Production

Rohm and Haas, the only registered producer of
techniéal grade pronamide,.is also the largest formulator of
pronamide products (Kerb SO0W). Pronamide is used primarily
as an herbicide in lettuce and alfalfa. Pronamide is also
used for other purposes (i.e., controlling weed and grass in
ornamental turf and copmercial nursery planting, Table III-1l).
However, the amount of p:oﬁamide used for other purgoses s
significantly less than the amount used in lettuce and alfalZ:

Rohm and Baas exports pronamide to Canada, South Africa,

Spgin, Italy, the United Kingdom, France, and Japan.

C. Requlatory Bistorv

I. Tolerances

. .The tolerances set for pronamide in raw agricul-
tural commodites are listed below. These colerance§ wvere
established on the basis of studies pgresented to the
Agency from 19639 to 1975 (40 CFR 180.317).

Alfalfa . 10 ppm
Clover and Forage Lagqumes : S ppa
Lettuce and Endive (Escarole) 2 ppm

Blueberries and Cane Fruit (Blackberries

Boysenﬁetries and Raspberries) . : 0.05 pem
Kidney and Liver of beef cattle

goats, hcgs, poultry, horses and sheep 0.2 »g>
Eggs, meat, alilk, fat and neat by-products

except (xidney and liver) of cattle, goats,

hogs, horses, poultcy, and sheep. .02 g=x

-2—



2. Pre-RPAR Acticns

Data from two chrogic feedizg studies are
required by the Agency as part of the pesticide registration
requirexzents for %tolerance setticg. lohm and Raas submictted
data in 1971 for rats (Pesticide Petition 1F1l139) and in
1974 for mice (Pesticide Petition SF1552). The rat study did
got i{rdicate the foraatioa of tumors 2t the dosages tescted.
The data gresented LA the aouse study iladi{cated that, at
dietary concentrations of 1,000 aed 2,000 ppm, pronaxmide
caused hepatocarciaomas ia 32le zice (Coberiy, 1§78). The
Criteria and Evaluation Divisiom (CED) (Potrepka, 1977) Lo
the Office of Pesticide Programs (OPP) and the Agency's
Carcinogen Assessment Group (CAG) (albert, 1977) reviewed
these data, coafirned the conclusions from the prelimiaary
review of the mouse data,. and coancluded that pronamicde s a
carcinogen in male mice. Thke Ageacy based the RPAR against
pesticide products contaizing pronacide on this data aad

related reviews.

3. Post-APAR ic¢c%icas

Two registracts (Swisher, L1G77; Clark, 1G677)
requested a 50-day extersion of the reduttal period assertizg
that the regular d49-d2y period w“as zot sufficiernt tc pregare
a reduttal document on all tie data La the RPAﬁ actice. Thae
Ageacy granzed an extension <o August 27, 1977, for =te
£L24a5 cf rezuttal cata 5y all regisctrazts azd other interes-

ted parties.



During the responss period, registrants and
ather interested parties had an opporiunity to review the

data upon which the presumption was based and to subait
rebuttal inforzaticn. Respondents could rebut the presump-
tioag by showing that the Agency's {aitial ceterainatiocn of
risk was in error, or that pronamide "will not concentrate,
persist or accrue to levels in man or the environaent likely
to result in any sigaificant chronic adverse effects™ (40
CFR 162.11(a)(4)]. Also, registraats and other interested
persons were otferedotbe opportunity to subait evidence as
to whether the social, econozic, and eanviromnzental bepnelits
of the usae of the pesticide cutweigh the risk of its use
(162.11(a)(5i (L4401,

This Position Docuzment detalils the Agency's
review of the risks, benefits and regulatory optices which
relate tg the uses of pronaside. Section II presents
the Agency's conclusion that the iaformation subaitted by
respondects has 10t rebutted the presumpticn agalnst reglis-
tration, as well as is assesscect of the risks associated
with the use of procamide. Section ZII contaiecs the Ageacy's
analysis of the tepefits of procanmiie as wWell as the probdatle
costs of regulatory action %o caocel or to otherwise restrics
the uses oﬁ this pesticide. A comparison of %he enviroanrental
impacts of the proposed regulatory options, welighing doth
risks and bdenefits, 1is presented ig Section IV, while
Section ¥ péesent: acd explains the AZency's recomxended

optioan.
ot



ITI. Analvsis and Assesscent of Risk

A. 3asis ¢f Presyaotion

The Agency's presumption agaliast the registration
of pronaaide was based upoa an 18 =month zouse chroanic
feeding study coanducted by Rohz acd daas which irdicated 2
significant ‘acrease (p<0.05) ia hepatocellular carcinocas
at the 1,0Q0 and 2,000 ppm levels (2P 5F1552). There was 2=
observed, statistically significant dose-response relatioc-.

ship.

8. Rebuttal Arzvdents

There were 123 rebuttals received. 0nly twe o2
these dealt with substantive redbuttal Lssues and are addres-
sed in the toildwing sectlion. The recaindar of the rebuttal.s
addressed themselves tao the bernefits of :e.conti:ued use cf
pronanide. These comments are addressed in Sectioce III, tkte

Begefits Apalysis.

1. Lack of Sufficient Ixtosure

Coe reapondea:‘argued tkat huzac exgosure
to propmaxice or Lits residues i3 not sufficlient <o warract
concern. The respocdeat argued that the low expcsure favclved:
would te Selow the 10 observable effect level (MNCEL) for
oncogenic effects, and therefore co increased incidecce of

tumors would be observed (Rarig, l977f.



- This argqument fails for two reasons. Plrset,
tumors were reported at both of the dose levels tested {n
the Rohm and Haas study. Therefore, a NOEL was not demon-
strated in the mouse study cited in the RPAR, nor in any of
the data submitted in response to the RPAR, and there is no

basis for arquments based on a NOEL for pronamide.

» Second, no demonstrated SOEL, has been provided
and {n that case the Agency's caréinoqen zolicy (41 FR21402,
May 2S5, 1976), assess risk on the basis of no-threshold in
which case even low lwvels of exposure are viewed as a
potential cancer risk. Residues of pronamide do exist in
foods. Market basket surveys have found tesidueslot pronamide
in the lettuce sold to consumers (Rarig, 1977). A recently
completed residue analysis of Calitornia head lettuce has
demonstrated pronamide residues of up to 0.09 ppm (Alford,
1978). 1In light of the Agency's no-threstold policy and the
absences on any NOEL data coupled with posi:ive, this
documentation of the presence of pronamide residue iq

lettuce alsc refutes the resgpondent's argument.

2. The Carcinogenesis of Pronamide

Two respondents have stated that toxicologists
disagree on whether or not pronamide is aczually a carcinogen
(Rarig, 1977:; USDA, 1377). The results of the "tighteen-Month
Study on the Carcinogen Potential of Rerb (RH-31S; 2ronanice)

in Mice” provide substantial evidence, accord.ng to the terms

)
’

-6-



of the Agency guidelines, that pronanide s oncogenic, L.e.,
tumors were observed and reported at two feeding levels

(1,000 and 2,000 ppm), in the male mouse. In assessing

the rebutzal, the Carcinogen Assessment Group (CAG) examined
the original histopathology slides :in the mouse study. The
consultant pathologist performing the review for the CAG
(Dubin, 1978) concurred with the original review of the

slides by Rohn and Baas. The CAG thus confirmed the original
cbservation of Rohm and Haas that pronamide causes an increased
incidence of tumors in mice. Purther, although toxicologists
may have originally disagreed on the nagnitude of the carcino-
genic potential, different interpretations do not, per se,
invalidate an affirmative interpretation, and the pathologists

in general did agree that pronamide is an ocogenic agen:-

J. Lack of Carcinogen Risk Assessment in the
RPAR Notice .

One commenter claimed that EPA s required to
perform a carcinogenic risk assessment before issuing the
RPAR (Rarig, 1977).

The Interim Cancer Guidelines (41 FR 21402, May
25; 1976) clearly state that the assessment of carcinrogenic
risks is prepared after the RebuZtable Presumgtion Against
Reglstraticn is issued..

4. The Mouse is Not An Acceotakle Model for
Carcinrogen.c Tests

One commenzer claimed that the mouse is not an
aporopriate test mocdel since the mouse 1S prone to =uLMOrsS

which have n0 bearing on human carciacgenesis (Rarig, °977)

- o .



data i{s regarded as "substantial evidence" in judging the
total welght cf evidence of whether a substance is carcinoc-
genic (41 FR 21402, May 2S5, 1376).

S Tumors Caused bv Pronamide Are Not De Novo

One respondent attempted to rebut the presuap-
tiomr by arguing that pronamide—induced tumors do not arise
novo, but arise secondarily to stressas placed on the hepat

tissue (ﬁa:iq, 1977).

The CAG (Albert, 1978) evaluated this argument
and found it to be ambiquous, because it was not made cleear
whether the argqument wa2s referring to £ocal hvperplasia or
to generalized hyperplasia. The CAG :ﬁere!o:e addédressed
both conditions. If the rebuttal statement was refer-ing tc
focal hyperplasia in argquing that tumors caused by prcnamid:
do not arise de novo, the CAG stated that this argunent is
illogical since experimental evidence inéicaces that hvper-
trophy and hyperplasia are recognized characteristics ia &
neoplastic progression of liver tumors. If the rebuttal
comment was fctetting to generalized hygperplasia, and was
arquing that it was this coﬁdition which pronamide caused a:
that the malignancy. developed secondarily to the hyTerplasi.
the CAG stated that this argqument is also illcgical because

generalized hyperplasia and hypertrothy are not character:s:



responses to pronamide. Thus, even {f such responses occurred,
there is no further substantiatcing evidence which would assign
to pronanide the role of a promoting agent with a threshold
type of dose-response pattern.

6. Negative Mytagenicitv Tes%s Indicate
a Non-Carc.nccen

One respondent attempted to rebut the pre—
sumption by arguing that because pronamide does not produce
mutations in the host-mediated assay (Ames Assay)(Rarig, 1977)
and because of the close correlation between mutagenicity
and carcinogenicity, pronamide is not a true carcinogen.

The CAG replied (Albert, 1378) that a negative
mutagenic assay does not necessarily indicate that a chemical
is also not a carcinogen because there are other plausible
mechanisme of carcinogenesis (e.g., altered gene regqulation).
Further, while a strong correlation exists between positive
results in mutation assays and in vivo mammalian bioassays,
not all known carcinogens induce mutations in the Ames test.
More specifically it i{s known that cther chlorinated aromatic
hydrocarbons, the chemical class of which pronamide is a
menmber, have previously given fal:e negative results in the
Ames test,

C. Exvosure Analvsis

Rohrr and Saas Companv arnd the U.S. Department of
Agriculture provided data on vatterns of droramide use which
the Agency has used both to identifyv the pogulaticns exsosed
to pronamide and to estimate the extent of the tcpulations'
exposure. An average person was assuned 20 welgh 60 kg and

to consume 1.9 kg of fccd dailry.

-9



1, Dietarv Exposure

The Agency's estimates of hunan dietary exposure are
based on tolerance data, residue data, and data indicating
the extent to which pronamide is used on each of the food
crops for which 1t is registered (Day and Collier 1978). A
reasonable upper linit of the U.S. poéula:ion's exposure to
pronamide in the diet was calculated, based on the average
person's dietary intake. If residue data for comaodities
treated with pronamide were unavailable, tolerance data were
used. The resulting dietary exposure values are presented
in Table II-l. The annual dietary exposure from the inges~
tion of foods treated with pronamide (s estimated to be
10.95 mg/person. ‘

It should be noted that Table II-1 assumes an equal
distribution of pronamide treated food across the U.S. and
an average consunption of this food by individuals. 1In
fact, however, it is likely that some will be exposed less
to pronamide, depending upon the availability of treated
food in their geographic area and on their eating habits.

2. Apolicator EtExcosure

There are three types of personnel involved in
the application of pronamide: custom applicators (lettuce),
grower applicators (alfalfa), other applicators (hcmeowners,
commercial nursery personnel, and berty growers}. The number
of custom applicators exposed <o pronamide is estimated at
20 persons. This seament of %he occupationally exposed

pooulation has the highest calculated exdosure, since custom

-10-



TABLE [I-1. Pronamide Levels in the Diet

Corrected mg/Perscn/
Total mg/person/cay Prona- Cay Prcnamide intaexe

mide intake if all food Based on ¢ of Total U.
Toleranrce Censumcticn cntalred Maximuanm Tolerance Crops Trented (See

Product (mc/kq) ka/person/cav  Dcse of Pronamide Nctes Belcw)

Letzuce 2.0 0.026 .05 0.03 (.0C08 — .01):
Berries 0.0S5 0.0006 .00003 . -—

£58s 0.02 0.0s8 .001 .000L
Meat 0.02 0.274 0.005 .0001

Milk ard Cairy

Praduces 0.02 0.567 0.011 .0001

Total 0.06703 . 0.03 (0.0012-.01)

1/ Figures in parentheses reflect actual resicue data.

The fducwm; facts formed a basis for the dietary levels of «orrected mg/person/day
prenamide intake:

a.

b.

The propertion of lettuce treated with preramide {n the minor sroducing states “otals
50-55% of the producticn (Keitt, 1978).

Based on informaticn frou the registrant at a zinimien label recamenced treattent O
harvest intexval of 35 days a residue cf 0.8ptm can be expeczed. An average lettuce
seascn is 90 days (Rarig, 1977). Surveillance data on crmercially harvested leztuce
having a treatnent to harvest interval from 77-107 days (92 day mean) ranged Srom
0.01 to 0.138ctm with a mean value of 0.05 for six sacpleg of six replicates each.
Residue stidies fram California show mean residues of <0.0S with treathment to har-
vest intervals of 63 davs munimu (Alfexd, 1978). Residue studies from New Jersey
grewn lettuce gave resicdues ranging fram <0.01 o0 .1S Ipm with a ninimet treatctent
to harvest interval cf 60 days (Parig, 1977). Therercre actual resicie values &
.ettuce cmllected in the market place can reascnably be exvected <o have residue
-evels rarging <ram 0.05 to O. ap-:.n instead of the 2.Cf=m tole.arce The tolerance
values are used in ather residue alcalaticns since this is the Zegally allcwesle
urper limit.

With the facts as stated in a. and b. the follcwing assioroticns were then made to arTive

at the corrected ma/zerscn/day preramice intake.

’ a.
b.
c.

d.

Focd conzaining cronamicde residues s egqually distmtbuted throughout U.S. pozsuwlaticn
before cznswIrticn.

Prenznide resicdues in milk will be equally distribeted in all dairy croducts wnether
precessed or ot.

Alfalfa oonsured tv neat and cdairy cows throughcut U.S.A. all contains a weignzed aves:
acunt of prenemice. 6 6
Qut of a tal cf 7S.4 X10~ tons of alfalfa grown ia J.S., 0.42 X 10
treated with prenat:de.

~cns (0.53}) s



application i3 the prevalent method of using pronamide in
lettuce fields and more than 40% of the pronamicde used is
used on this crop. The individual grower of alfalfa is
normally the applicator, so his exposure i{s similar to that
of the custom applicator. The nunber of grower applicators
i3 estimated to be 3800. The alfalfa grower uses pronamide
only once a year, unlike the custom apvlicator who uses it
several times yearly. Therefore, the total yearly exposure
of i{ndividual grower applicators to pronanide in alfalifa
operations would be less than the total yearly exposyre

of indi{vidual custom applicators In lettuce operations.
Applicators who use pron;nide for other purzoses use (t only
once a year and use the wettable powder formulation or a
ptonamide/feftilizer product (turf applicators only).

The exposure of thesé apdlicators should not exceed the
exposure which alfalfa growers receive, and may be less
depending on the formulation thev use and the gi:e of the

" area on which they use ({t.

The annual uni* exposure to applicators frcm
pronamide is based on three studies. One of the studies
used to estimate exposure was the uodel of Wolfe (H.R.
Wolfe, 1967 and H.R. Wolfe, 1975). The wWolfe model con-
siders exposure resulting frcm bag opening, mix:ing, anrd
applying a chemical (parathion). The two other studies
(Rrezmenski, 1978; Jegler, 1964) consider exposure resul:in
from bag opening and mnixing using cronamide., The values
calculated frcm these models are reflected in Table I7-2

{lettuce) and Table II-3 (alfalfa).

-12- .



Jable 11-2. Cunulative Occupational Exposure to Custom Applicators - Lettuce

Santa Maria Salinas Imperfal Other Areas Arizona
Valley Valley valley in California
Total Acres 13,200 60,280 26,500 14,550 9,250
Total Applicators (estimate) 1.75 8 3.5 1.9 1.2
Total ai appliced per acre 0.9 0.5 1.1. 0.5 1.1
Baq openins per applicator 4,525 2512 5,552 2,552 5,652
Annual dermal exposure (fram wW**4,525 2512 5552 2552 5652
bag openings) per applicator Jees 996 552 1221 561 1243
per kq body wt per year Rijsess317 ! 176 389 179 395
Annual dermal exposure (during W 5 | 5 5 ) S
spray treatment) per applicator !
per kq body wt per year NI 0.5 l 0.5 0.5 0.5 0.5
R
Annual inhalation exposure W 9.0 } 5.0 11.0 5.0 11.0
(fran bag openings) per J 22.6 ; 12.5 21.5 12.5 27.5
aprplicator per kg body wt |
pel year Ri 1.8 1.0 2.2 1.0 2.2
Total Exposure fram Bag W 4534.0 2517.0 5563.0 25517.0 5663.0
Oopuning J 1018.6 564.5 1248.5 573.5 1270.5
Rt 318.8 177.0 391.2 180.0 397.2
Annual inhalation exposure H .03 .Q3 .03 .03 .03
(during spray treatment) per
s[4l lcator per kg body wt per .
ycar®* Rl .01 .01 .01 .01 .01
Totals Exposure fram Application W 5.03 5.03 5.03 5.03 5.03
Ri 0.51 0.51 0.51 0.51 0.51

*fli,ed on S50 treatment days per year,

stilfe

tergegler (no applicator exposure studies were conducted by Jegler)

ssasidtun and Hoay



Table II-3. Curulative Occupatiacnal Expesure to grcwers — Alfalfa

Toral Acres . 84,3500

Average Acres of Alfalfa Bay Grown Per Famm 49

Total Number of Farms Using Pronamide 1928

Total Bag Openings per year 49

Total NMumker of Acplicators 2856

Arnual Dermal Exposure fram 3ag Cpenings 12 af 4.0 g/ body weicht
J** 10.8 m3/kg body weight
R 3.4 rmg/kxg body weicht

Annual Inhalation Expesure fram Bag Cpenirgs " 0.1 m3/3 body welight

. - J 0.25 mg/kg bedy weicat

)3+ 0.02 m™g/¥g body we:ight

Total Lcader Exposure W 49.1 m3y/kg bocy weight
J 1.1 T/ w3 boc’ weicns
1328 3.4 Gg/Kg OOCy «ei1gas

Anrual Cermal Exposure fram Application W 0.1 mg/<g body weicat

' T 3.2 0.0l mg/<g body weight

m&i-r}ihaléﬁwn Exposure from Arplication w 0.0005 mg/%g body weicht
Ra 0.0001 =5/%g body we:ost

Total Applicatcr w 0.1
126 0.01

Total ' 49.2 - 3.40mg/kg bocy weicht

wlfe

™Jegier

srrchm ard Baas

14—



Each of the studies used in determining expcsurce
{s not directly appiicable to the field-use of pronamide ot
is flawed. For example the Wolfe study used a 13 product
while the actual use of pronamide involves using a 50%
product. An extrapolation from a model usirg a 1y TEPP
product to draw conclusions regarding a 50% product may
introduce a substantial overestimation. These overesti-
mations would occur since such an extrapolation assumes a
linear relationship which may not exist. The Rohm and Haas
study is weak since only one replicate was made of the work
and since it underestimaged exposure by measuring glove area
instead of hand area. Therefore, while the complete applica-~-
bility of all of the studies is weak to some extent, the
Agency considers the Jegier work to represent a reasonable
average exposure value. Ffor the purposes of this analysis
the vaipes based on Wolfe will be taken as the upper limits
of exposure and those £from the Rohm and #daas study will be
taken as the lower limits of exposure. The range of values
calculated from these aodels reveal potential yearly exposurce
for custom apolicators (lettuce) and range from 4,159 mg/kg
using Wolfe's model, to 91S mg/kg using Jegier's model, to
291 mg/kg using the Rohm and Haas data. For alfalfa growers,
the potential yearly exposure is 49 mg/kg using Wolfe, 11.2
mg/kg using Jeiger, and 3.4 ma/kg using Rohmw and Aaas' data.
These values are due o dietary and occupational exposure td
prcnaside., The oral exgosure (0.18 mec/%kg! is an irsignilficans

addition to these values.
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The exposure to pronamide of homeowner/turé
maintenance specialists through a pronamide ferzilizer
product is SO times less than the ccmparable extosure of
alfalfa growers. 1In addition, a pronamide/fertilizer
campound would be a granular product, not a wettable powder,
thus m%nimi:inq inhalation exgosure. Cermal exgosure would
be similarly minimized by the granular formulation (Day and
Collier{ 1978). Consequently, any exposure to this segment
of the population i; smaller than the exposure to alfalfa
applicators.

The exposure from hand spraying, which c¢ould be
comnon {n certain uses (berries and nursery é:ock), iS more
difficult to eétimate because the clothing, equipaent, tine
exposed, application rate, and other factors are undetcrmined
variables. Eowever, agaim using the data developed frcm
Wolfe (Wolfe, 1967), a calculated estinate of the total
exposure from this type of application is 0.9 mg/kg/hr.
Assuming that growers would switch to mechanical spraying in
order to cover larger areas, their taotal exgosure should not
exceed that calculated for alfalfa growers. Thus, apolicators
who use pronamide for other purposes would receive a
maximum acnual expcsure to pronamide of 49 ng/kg, 1l1.2

ng/kg, or 3.4 3g9/kg (depending on the mocel used to calcu-

late the exposure).
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D. R1SK ASsessment

_The cancer risk assessnent for pronamide is based
on the principles and procedures cutlined in the EPA Interim
Cancer Guidelines (41 TR 21402, May 25, 1976). These guidelines
specify that a substance will be considered 2 “presumptive
cancer risk when it causes a statistically significant excess
incidence of benign or malignant tumors in humans or animals”,
that current and anticipated exposure levels are appropriate
considerations, and that cancer risk estimates may te derived
from a variety of risk extrapolation models.

The CAG reviewed the oncogenicity data, concluded
that pronamide did produce statistically significant rumbers
of hepatocellular tumors in male mice (Albert, 19?7), and used
this data in the one-hit model to estimate the cancer risk
(Albert, 1578). The one-hit slope parameter estimate based
on each exposure level separately is derived from the following
equation:

B=1ln [ (L-P) — (L~2) ] /0¥
for cthe mouse data, substituting the appropriate responses

gives:

1/
B=ln ( (L - 7/96) =— (1- 21/96) ;/1000 = 1.711 X 10-4 -

for the low dose and

i/ B = slcpe.
ln = natural locarizhim.
PO = nmice with liver turors in contrcl.
Fx = mice with liver tumors in low dose (.,00Cpzn).
mice with liver tumors :ia high dose (2,3CCgsm).,
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for the high dose. These estimctes were well within the
normal biologi&al variability of each other and thus provide
support £or the cxoice of the linear one-~hit model.

The CA& estimate, that the lifetime probablity of
a cancer due to ingestion of pronamicde is provided by the
following equation:

P = (1.711 x10™%)x,

vhere X is the ppm in the diet. Table II-4 gives the
indivicdual risks associated with ingestion of prcnanide by
commodity. The sum of the risks from dietary exposure will

6

range from 3.0L x 10  °, assuming residues in lettuce of 2.0

ppm, to 1.0l x 10-7 when residues in lettuce are 0.05
ppa. .

Pot'applic;tOt exposure the-CAG estimnates an'equivalent
dietary exposure. An exampla calculation of dietary equiva-
lence is illustrated below for exposure due to tag cpenings.

60 X 3692 X 40 = lifetime dose mag 1/
365 X 70 X 1.94 lifetine Zood intake = 178.7 opm

L/ 60 = 60 kg. person

3692 = annual bag ovenings at 1 mg/xg exzosure
40 = 40 vr. working history

365 = days/year
70 = years average lifescan

1.94 = daily food intake (xg)



Table [I-6
Risk and Zxpected Caccers Associated with the I[ogestion of Pronamide

Lafecice
Corrected Averarse Lifetize P:zobadilicy of Expeczed lius
zg/Persoan/ ppm ia Cancer Due to Caocers per
Product Dav diet Iogesting Prcca=ide Year
Lectuce .0008 4.29 ¥ 10°% 7.42 x2078 0.23
oL 6.86 £ 107> 18 x 1078 3.66
.03 1.72 x 10”2 2.98 x 1078 9.24
Eggs .0001 $.20 T 107 8.90 x 10”7 0.03
Meat .0001 $.20 £ 107 8.90 x 1077 0.03
Milke .0001 5.20 T 107 8.90 £ 107 0.03
Berries* Not Significant....vvvvececccoacans cecensonan
Totzl When 2esidue
in Lettuce is
.05 ppau 1.0 x 1077 0.3z
.8 ppm 1.21 x 107 3.75
2.0 ppm 301 x 10678 9.33




Exposure estinates frcm all the studies (Wolfe,
Jegler, and Rohm and Haas) were inscerted into the dietary
equivalence equation and an exgosure value concentraticn in
pom was determined. This exgcsure value was then ianserted
into the equaticn to obtain the risk assessment. The
assessnent of the risk for applicators, Table II-g, reporss
a risk calculation only for the mixing cperation based on
the exposure estimates from each of the three models. This
calculation (s the highest calculated exposure value and
consequently represents the highest risk. All other :isk
calculations are based on exposure-calculations which use
Wolfe's model, since the exposure for acplication operztiornrs

is less by several orders of magnitude than that for the

mixing operation.



Table FI-§

Risk and Cancec Potential Aasoclated with Lthe Application of Pxonaside to Alfalfa and Lattuce

&6 Ce Nute . Exposure fevels Lifetine Fosalbll fty Brpected

of of . of Coscer Dus to Cancers

Ex(ooure B[osre (1374574 44 Lifetime averone pym Pron.wide Pec Year
y

wt‘.!“. w Jee Ricee w Joo feteo v Jeo Rijeee

Bs) Opaning  Derwal 9.0 108 3.4, 2, es 0.16 065108  spex 1022 RN 102.5,

Dic i) Inhalation 0.1 0.25 0.02 4.04 3 10 0.0} 0.0009 8.2 5 10 1.7 =10 1.5¢ x 10

nislig '

Qnratjons

Sproylng  Dermal 01 —— - GLox 10} — — 8.28 x 10])

Q<cations  fnhalation 0.0005 2.42 »°10 4.4 10

TUtal 0.2 s 3y 2.8 0.9 0.16 sosx10t  esyx10d  2e¢x07?

f2ttuce w Jee Rjeee

849 (yenin) Decenl 2692 812 28 178.7 2.3 128 . .06k 10:; 61 x 103 .14 » xojz

Dur In) Inhalatjon 3 1.8% 1.8 . gz lo jxlo 1.7} = 10 J.433x 10 6.84 x 10

Hislig : *

Q~ctations

Sicaylmy  Dermal 0l — | — eeex10)  — — 0.2 5 10,

(y«cations  Inhalation 0.000% 2.42x10° 4.1¢n 10

otal 3694 813.8 299.5  178.9 ¥y s 306x107 s 20¢x107?

Tutsl NI~

Cstor Risk ¢ ]

Dlctury Riond - -3 -5

Altatta 4.09 » 10_2 $.2) 10_’ 3.l 30_’ 0.022

Lettuce .06 310 6.7 x 10 2.14 3 10 0.007 .

Vv

Wio spplicator caposure levels foc the minor volune uses should rot excede applicator exposuce levels for alfslfa, therefore the Jifetiza

fooolbility of cancer fsqy these minoc volune uses chould be canpucsble to the lifotise possidbllity of conoce foc alfalfs.

-

.
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I1X. Benefits Analysis

A. Introduction

This section of the pcsition docunent was derived

from. the Preliminaryv Benefit Analvsis of Pronamide which was

prepared by the Benefits and ?ield Studies Division of EPA.
Although only the major uses of Pronamide on lettuce and
alfalfa are discussed in this section, the underlying
report covered all of the uses reported in Table III-l.

The preliminary analysis presents information
on the amount of the pesticide used, evaluations of its
efficacy for weed control, articulations of pest-control
strategies with and without Q:Qnamide, and on the identifi-
cation of tlhe econcmic impacts attending each strategy. Dﬁta

for the Preliminary Benefit Analvsis of Pronamide was

developed in part using information supplied by Robhm and
Haas, U.S. Degartxment of Agricdltu:e (UéDA), and other
interested parties.

B. Lettuce

1. Biologv of Weed control

Pronamide {s applied annually to 123,900
acres of lettuce in California and Arizona as a basic
component of a weed-control strategy which includes the
use of both chemical and non-chemical technicues.
Pronamice z:ay te apvlied alore or in ccmbination with
other chemicals such as benefin. Ia eitker event, the

use of herdbicides 1is alwavs supplemented with hand and

mechanical cultivations.
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Table I11I-1
Pronanide Use Pattems—/

Application
U.8. Acres Acres Treated 3 Acres Treated Rate per Aplications

Site Grown with Pronamide  with Pronamide Treated Acra  Per Year
Afalfa fay®/ 27,000,000 94,000 0,358 1.0 1b/A 1
Alfalfa Sced 360,000 21,000 ,/ 5.5% 1,25 1b/A 1
Clover Scod 370,00ﬂ 8,060 . 2.2% 1,25 Ib/A 1

tettuced/ 193,000 123,000 55.0% 1.0 - 2,0 16 1-3Y
Whody Ornamentalg 226,400 17,000 5.5% 1.5 /A 1
e 4 16,600 L 0.75 1b/A 1
" Suqarbeet Seed >3900¥ >3900 L 1.0 1b/A 1
1

Berry Crops 9720 5250 54.0% 1.5 .Jb/A

1. EPA Beneflts Assessment Report

2. Includes other lequmes for forageq

3. leltuce assesament i3 Callifornia and Arizona on ! These 2 atates acoount for 873 of the p.S. lettuce
production

4. here may be 3 lettuce crops per year on the sane acreage with pronamide applied once per crop season

5. 7otal bennuda grass turf acreage pot available °

6. ‘futal Sugarbeet secd acreage nol avajlable



. The weed-control strategies currently used
by lettuce growers in Arizona and California vary by
region and season due to such factors as weed spectra
(with both seasonal and geographical variation), soil
types, crop rotations, temperature, and rainfall. Five
lettuce producing regions --~~ Imperial/Blythe, Sallnas,
Santa Maria, other Califormia areas, and Arizona -——
use weed-control strategies which include the applica-
tion of pronamide. Table III-2 :eéorts the use of pronamide
and benefin, the most widely used herbicides on lettuce in
California and Ari{zona, in 1977. Pronamide is used to treat
approximately SS percent of the acreage on which lettuce is
produced in these states. In the coastal growing areas of
California, Salinas, Santa Maria, and Oxnard, 95 to 100 per
cent of the acreage is treated with pronamide alone or in
sequential treatments with either benefin, provham, or
CDEC. In Arizona, pronamide, benefin, bensulide, and/or
propham are used in combination with hand and mechani-
cal cultivations to control weeds in lettuce. It |is
esﬁimated that most of the winter-planted, spring-harvested

lettuce in Arizona is treated with oronaxide,

Pronamide i3 used as a basic ccmponent of
weed-control strategies in lettuce due to its range of weed
control. Pronamide controls a relatively broad spectzum of

weeds, some of which no other registered herbicides will
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Estimated Herbicidal Uses in

Table I1I-2 l/
California and Ar{zona Lettuce Acreage,~ 1977

13,200

CALIFOINIA

Hlerbicides 6allinas .4 Santa Maria Imperial Othery Total
. valley valley b/ Blythe ¢/ Califorpla Arizona d/

acxeg-~—— -  — -

o/

Pronamide 60,260 13,200 26,500 14,550~ 9,250 105,781
Pronanide/ .
Dencfin 18,120 Not Used Not Used Mot Avallable Not Avallable 18,120
Benefin & )
Other Dencfin ‘
Cabinations ot Used Not Used 26,500 Not Avallable Not Avaflable Not A
Estimated [ettuce
Acrcage 60,400 53,000 29,100 38,050 193,75t
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control, specifically, those in the mustard family (shephard's
purse, wild mustard, and London rocket). -Table III-3 '
:epbrts the control séectra achieved by pronamide and its
alternatives as well as their relative ranking in efficacy.
The methods of applying pronamide can vary. Growers
can either apply it to the surface of the soil after they
plant the lettuce: seed (but before the emergence of weeds)
and %ﬁcorpqrate'it.intO'the soil by irrigating with sprinklers
- (the most common practice), or they can. incorporate it.into .
the soil before planting the lettuce seed and activate it bty
irrigating. Pronamide's methods of application allow use

by lettuce growers.in areas where, during the rainy months
of the winter glanting’season, they cannot use chemicals
whichftequifé inéorporﬁtion into the soil. If growérs till
.the heaﬁ-tatured' s0oil of these area;'s v;hen it is .wet:, the .
soil forms a ha;dpan several inches beneath the surface
which the lattuce roots caﬁ;ot reédily-peﬂetrate-

| Ancther advantage of the usevoﬁ pronamide

;is.that it has a short residual life which allows growers to

grow most 6f.the crops thét,ére normally :atated with
.iettuce;immediatgly after harvest. Residues of benefin (an
alternative to pronamide which is currently used in scme
areas and which.groﬁers would be likely to include in any
strateqy of chemical weed-control to replace pronamide)
are more persistent. The use of benefin would limit the
crops that growers could plant following lettuce in rotation
in all of the lettuce-growing areas. |
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Table III-3
Comparative Efficacy of Altemmative Herbicides in Lettuce

Herblcldes

Benefin &

HWeeds

Pronamide

Beneflin

Propham  Bensulide  CDBEC Propham

Barnyardgrass
Burning pettle
Canary grass
Caumn groundsel
Cralxjrass
Cupyrays
Fiddleneck
Gnosefont
Grounidherry
llafvy nightshade
Benbit

Knotvedd
janbhuquarters
fondon rocket
Halva

Hustard

Plgveed

Prickly lettuce
Purslane
Sheghierdspurse

Annual yellow sweetclover .

towthistle

Volunteer cereals
(barley, wheat, etc.)

O ZZVOHZOZIZIZOOOODTOODOOZONON

Totat

174

L
WSRWwW O ZTO0OZTOOOOTTORODOOODOZIOONY

C-Controly P-Partial Control; N-Na Control

NN Z O ZZINZOZZZOOZZZOOO0OZTVOVO

[~

!
l
!

Sewn O ZZZZZZZZIZZOOONZTZZZZZONZ
OuoN Z CZZTZOZONOZIZIZVZIZIZLOYODOODZOZO
ONDY Z ®WXZOTTOLTVIZIVTIZIUOOHOZZON

(%)
[
O bt I

b
i

Sourvece: ndverattv of CaYifornta. naviae NDivialan AF Mrinavenrval Crlonrao 1677



A substantial economic kenefit from pronamide use
depends on- the weather conditions in several of the lettuce=—
growing regions. During cptimal weather conditions, the
alternative weed-control strategies are sufficiently effi-
cacious to maintain yields at a level qual'to those achieved
through the use of pronamide. Eowever, in the Salinas and
Santa Maria Valleys, winter rainfall can delay the optimal
‘timing of the mechanical and hand cultivation which is
required in the absence of pronamide. The delay in cultiva-—
tion could increase weed competition and ultimately reduce
lettuce yields. No informaticn was available to deﬁide
cptimal, normal, or adverse weather conditions as they
affect use of herbicides in lettuce production. For
example,. the information génerated.in the analysis which
supports.thié.document.does not enable an articulatien of
‘the number of days of rainfall which would be considered
either cptimal o:'adversé.and, therefore, no estimate
can be made of the.frequency‘cr.intensity'of the adverse
irpacts on yield. The only information which was available
.in’this regard were the opinions of knowleégeable individuals
‘in.California who estimated that a prohibition of the use of
pronamide on lettuce would result in a 20 percent decline in
yie}d on 25 percent of the acreage (18,400) in the Salinas
and Santa Maria Valleys. Their cpinicns were that this loss
would cccur undeyr normal weather conditions; however, no

attempt was made to define the mean and the variance arocund

the norma.
28



2. Eccromics

a. 0UOnderlyina Assumptions

The analyses which were performed %o deternine
the economic tenefits were subject to data limitations which
required geveral critical assuxdtions. The fcllowing are ste
major limitations and the resulting assumptions:

(1) Published data or experirental resulcts
that would identify possible changes in yield, given the
cancellation of pronamide, were unavailable. Therefore,
based on the knowledge of weed specialis:si/ who are
familiar with the practices used for grcwing lettuce
in California aAd Arizona, the Agency assuied that current
levels in yield would be maintained, except in the Salinas
and Santa Maria Valleys where 18,400 acres would experience
a 20 percent loss in yield due to {nclement weather (as
discussed in the Biology Section). Although there are no
firm data or experimental firdings to support the latter
effect, the Agency used this assuxmption <o reflect the
consequences of its potent:al colicies under differing

agronomic situations.

Y Salinas Valley B. Adgaralien, U, cf Califcrm:a Ixzersicn Sermi
Ccastal Regicm A. Large, U, of CaliZcrnia Zxzers:cn Serr.ce
Drperial/dlyzhe D. Cudrey, J. of Califcrnia Stensicn Serviea
Arizaora K.Co Emnilton, O. of Aritora xtensicn Service
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(2) Published data specifying alternative
Qeed-éontrol strategies by each region was unavailable.
Therefore, based on the knowlcdge of weed specialists (op.
cic.), éhe Agency assumed that growers would use a benefin/
propham treatment for weed control in combination with
additional hand labor and mechanical cultivation cn all
acreage in the Inperial-Blythe area, in Arizona, and ia the
region identified as “"other California.” 1If this assurption
is inaccurate and growers cannot'cnemically control weeds on
a significant portion of this acreage, their labor and
production costs could increase substantially.

(3) B;cause cf a general lack of data about
lettuce production and about the use of pronamide in the
*other Cali:oénia' and Arizona regions the Agency assumed
that production techniques ;n chése regions would be sinilar
to those reported for Salinas and Santa Maria for "other
California®” and Imperial-Blythe for Arizona.

(4) Because of the imprecise data which
the Agency used to determine tie effects on yields and
prices the Agency linited the economic analysis in this
position document to direct effects on growers. In most
instances, the Agency examines a full range of the potential
econonic effects of a restrictive pesticide volicy. Ia this
instance, evaluations of changes in supply and in price
would have suggested substantially more credibility in the

underlying data than actually existed. This type of analysas
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can be refined {£ and when more precise data become available.
The Agency did not consider the seasonal effects which could
modify {ts econcmic conclusions, because suzgorting data

were not available,

b. Costs of Weed-Contrcl Strateaies

The current strategies of weed control
combine the use of pronamide (which is sometines applied in
sequential treatxzents with benefin), hand labor, and machine
cultivations. If the registration £or the use of pfonamide
on lettuce were cancelled, growers could adopt one of
three alternative strategies, The chosen strategy would
be dependent on locaticn, clizatic/environzental factors,
and crop rotations.

' The costs of weed-control strategies vary
by region in resgonse to cultural practices, clinatic)
environmental condi:;ons, and weed sgectrun, IS the re2gis-
tration for the use of prcnamide were cancelled and new
weed-control strategies adcpted, the costs of weed ccntrol
would increase. Table III-4 identifies the additional cos:ts
of weed control which would be incurred by érowe:s 1f <t3e
Agency cancelled the registration for the use of pronan:de
on lettuce. when alternative chemical ccatrols can e used
in combination with increased levels of hand and 3echan:cal
cultivation, costs of weed control would increase bty apcroxi-
mately $4S to $SS per acre representing a 2.4 to 3.0 percent

increase in the costs of production (31,818 average prcduc-—

tion cost per acre).
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Table 111-4
Oomparison of Minimum Costs Per Acre ongyonamlde and Alternative
Weed Control Measure .

Callfornia
llerbicldes Salinas Santa Marla Imperial, Other Arizona
Valley Vallgy Blythe California
—————————— - —_ -dollars—-—-—-—-—-cr———— e —

Pronamide
Pronanide CO.»t—/ 8.50 15.30 18.70 8.50 18.70
Applicat fon Cost 6.05 6.05 6.05 1 6.05 6.05
Total Cost 14.55 21.3 ‘ 24.75 41.55 24.75
(less base labor value)

Benef In-Proph:
Benef in 00522{/ 2.44§/ 5.18 - 6.11 2.44§/ s.11
Peopham Costs 11.40 -1/ 11.40 11.40, 11.40
Sofl incorporation costs 4.60 11.50 11.50 4.6 11.50
Adlitional hand labor 40.00 40.00 -40.00 40.00 40.00
Aditional cultlvatlons—/ 10.00 10.00 5.00 10.00 5.00
Totsl additlonal costs 68,44 66.68 | 74.01 68.44 74.01
Differential 53.89 45.33 49.26 53.89 49.26

(less base labor value)

}bn-Olcmlcaly

Nlditional Hand labor 150.00 150,00
MNditional cultlvatlons-j 15.00 15.00
Total additional costs 165.00 165.00
Diffevential 150.45 143.65

(less base labor value)

Grower costs for pronamide $17.00 per 1b. a.l. (USDA/State Assessment Tezn, 1977).

Grower costs of $5.00 per acre for each additional cultlvation.

«0{1 condlitions and rotations preclude the use of bencfin.

QR

Sequential tceatments of berefin and pronamide are currently used on 30 percont of the acreage.

Grower costs for benefin $11.10 per gallon, ;1.5 1b. a.l. per gallon (USDA/State hssessment Team, 1977).
Grower costs for propham $9.50 per gallon, 2 1b. a. i. per gallon (USPA/State Assessment Team, 1977).

Non-chemlcal weed control programs would only be used In Salinas and Senta Maria Valleys where weather,

If pronamide

Is cancelled, benefin will be used on 50 percent of the acreage. “7hese cost figures Indicate the average

addit ional costs per acre of benefin application and soll Ircorporation charges.

o

The Santa Maria Valley tlieed spectrum does not Include weeds controlled by propham (Clsney, 1977).
This table reflects only the edditional hand labor and cultivation costs necessary to bring weed control

Ly alternate strategien up to the level of pronamide. There {5 a base labor value which would be {dentical



The preferred alternative strategies would
conbine chemaical and non-chemicai weed-controls such as
a combination of benefin/gropham (propkam would not be
used in the Santa Maria Valley due to the weed spectzunm),
hand labor, and zechanical cultivation. The use of benefin/
propham (or bgnefin alone) would require an increased
nuzber of hand and rechanical cultivations compared to the
number of such cultivations require with use of pronamide.

Without pronanide, the only effective
weed-cont:o} strategy that could be used on aktout half of
the acreaqé in the Salinas and on seventy percent of
the Santa Maria acreage would be exclusively non-chemical.
Oon this acreage, benefin/propham could not be incorporated
into the soil due to rain and heavy-textured soil, or
would not be applied due_to the lcnger residual life of
benefin. Onder a strategy of non-chemical weed ccntrol,
large amounts of hand labor and numerous 2aachine cultivations
are required. Although herbicide ccsts would be elininated
on this acreage, additional hand and mechanical cultivaticn
would {ncrez2se the costs ¢ weed-control by agproximately S14S
to $1S50 per acre, resulting in a 7.3 to 8.2 Dercent increase

in the ccsts of production.



for the use of pronamide on lettuce, the growers would'be
affected by the increased costs of controlling weeds on all
lettuce acrecage which they currently treat with pronamide,
and by a potential for decreased yields cn I5% of the

Santa Maria and Salinas Valley acreage. When growers

could practice alternative chemical-weed-control strategies
and maintain yields, their losses in net revenue would te
approxirzately $50 to $SS5 per harvested-acre as 1i1ndicated in
Table III-S.

In the Salinas and Santa Maria Valleys, tke
cancellation of the registration'o: pronanide could resuls
{in the ado§tion of non-chemical strategies of weed control.
In that event, and {f yields were maintained, net revenues
would be reduced £from $567 to $417 and from $567 to $423 per
barvested acre, respectively, as indicated in Table IXI-6.
As indicated earlier, however, the cancellation of the
registration for pronamide could result in reductions in
vield in these areas. These losses in yield could occur
because ol the combiration of rainy weather and Leavy
textured soils which cculd prevent growers frcm cultivating
fields at the optimal tine, thus forcing scedling lettuce ¢o
compete with weeds. Under conditions such as these, the
cancellaz:ion of the.:egis:racion for prcnamicde's use could
result in reductions in net revenue £or tle grcwer of £from

$567 to $159 and $S567 to S$165 per harvesced acTe in the

Salinas Santa Maria Valleys respectively.
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Net fevere hanvjed per Acre per

Teble 111-9

Harvest Masoclated with the Cancellstion

of Praualde to Callfornla and Aslzona Lettuco Growces walm) Alternativo chicalcal Controle

With Tronanlde g Cancellation of Txonm1ds ¥ feverwe osses
oty siternctive chanteals Wim Altermative
Chusleals
&aae/ Productlon  Net Gross  Production Nt
faglon fovenue Costa Raverwe fevenuse  Coste Tcvere
== < &llare per acca - - = == -®llafu pec acve - = = - - PIars pec oxe - -
Calllornia
Balinag (100 o) 2400 10)) 567 - 400 1287 1) ] )
Santa Korls (300 o) 2400 1023 %) . 200 1007 m EY)
loqec i) /Biythe i 1004 6 1072 1083} 19 49
{334 or)
Ol WY " W "o () W
A lmns (238 ow) 1904 1004 100 1904 10s) st "

¥

Maicce bettuce peice of §0.00 per o=,
Data unavallable,

Bour e

Tubile 17, Prelinlnary Assesmpent of Penctits of Prananide, EPA, 1978
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Table 111-6
Nt Novenue (hamjes per Acro assoclated with the cancellation of
Pronanide to 6elinaa and Banta Mucia valley (ettuco Growcre Using don-chamical

eed (ontrols
With Pronanide | Cancellation of Prcacaido Y et Reverwe
: using i vrchaalcal Heod losses Lrao
Altornat ives -wslng 1o chealcal
contcol
Groan Product bon ot Ciccs Product Icn et
h.-vcmo-/ Coots acvcnne1 feveme Goats " Revenues

v .

.—---------w‘---—-.-'-l----d)ll“.”r'a.------—----------

.

Calltorpls .
‘Balinas l
yleld 300 ot 2400 1003 € | 2400 190 m 150
yleld 200 o/ - - - 1920 176) 159 s
Pante Kicie
yle1d 206 o 2400 W 2400 1 PR 1
ylota 200 oV - - - 1920 1783 s 03

)}/ Quetas herviut rates oce chargod on a plece bases at the rate of §1.83 pcr cocton
A 20 purcent ylold reduct lon sould poduce the harvesting portion of praduction
coota eyvaslestely 20 percent fram §1,110 to §800 pec acre,

3/ Jusuncs price of §8.00 per ok,

Sourcess Tuble 17. fxellalnary Assesuvent of penclits of Pronmide, EPA, 1970,



growers in California and Arizona, 1{f the Agency were to
cancel the registration for prcnamide's use, and assuaning
the yield effect, would be $15.1 million of which approxi-
mately $10.34 milliom would te in additional prcduction
costs and $4.3 million in net revenue loss (prcduction
losses minus reduced harvest cost). [See Table III-7'.
The areas most affected by a possible

cancellation of pronaxnide's registration are the Salinas
and Santa Maria Valleys which currently prcduce 41 percent
of U.S. lettuce. It is estirated that the ccst of lettuce
production ‘could increase by $6.2 million and $1.6 million
in Salinas and Santa Maria, respect:ively.. Furthermore,
average annual yields could decline by approximately S
perceng, creécinq_a_;oss_}n'net revenue of $4.8 xmillion in
the Salinas and Santa Maria areas (ignoring the subsequent
effects of price adjustments in the marketplace).

The costs to the growers in the Salinas
Valley who transplant lettuce seedlings directly into the
fields were not quantifiable. 1I£ p:onamidé Wwere cancelled,
these grcwers could utilize alternate herdicides or revert
to the technique of seeding lettuce directly into tke
fields., Bowever, there was no data presenzed :to develco the
quantitative icpacts which could occur. .?Ot purposes of
tgis document, total iapacts, whether from direct seeding of

lettuce or frcm transplant lettuce, are included together.
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Table 111-7

Mqreo)ate Laer hpd.y
T Calltomla —
Salicas Sunta pagle Lrperial Cther
Vallcy Valley Olythe Glitomls

Actexge Wing Pronaside 60,400 1),20Q 26,9C0 14,550
dexemye Wilng Chaslica) .
Mternativen 30,200 3,109 ! 26,50Q 34.5950
Aidtional Qoets Per Acrg §53.09 §45.3) $49.26 $53.09
TOIAL $.en, a8 ' $149,509 $1,30%,390 $264,100
Acceage Wlng lbn-Qhlca)
Mitecnat lvew 30,200 9,900
AMililanal Qugts Pec Acce $§150.4% $143.65 *
L $4.54),%9 §1,422,135
Tital Additionsl Coste of
Lattuce xaluction §6,171,008 §1,5M,72¢ §1,305,390 §784,100
Acseo Bapco ol '!lold ”n
N Lo W cethicr Qondltjone ) 15,100 3,300
Cioue Ruvainie 1008 90:170(."/ $400 $480
Isivest (Lut wduct do $220 $220
Rvinue 1oow ((co6s tovemie Jose- '
looveot (Lat Roduct Jon) Pee ACre 6260 6260
fuvenus 1oos twultlng (cas yleld
d.cline $3,926,000 §658,000
Total oout of Pranaaslde
Caiceallsticn $10,097,068 $32,429,74 41,305,390 $1684,10Q

At liona

9,250

9,250
$09.26
§435,659

§455.693

§435,653

™ta)

323,900
03,800

§51.99
$4,322,212

40,100
$140.7
$95.96%,728

$10,287,937

n, i
$400
$220
§260

$4,184,000

§15,00,80)

1/ Raaul cn eutlaatod 1977 sctese, 1977 costa, ad 197) pelces and asswning an sdxpote labor sumply.
feld Aecline result iy e

2/ Moircca 358 of o Ballpas eid Banta Macrla Velley will esperlenca o 204
deleya In timlng of cultjvations and hard Jehar due to ralny winter €}

te (f3=tallen, 1972D).

Y/ Mwuncu wureent yleld of 30,000 1ba. por sae and prlca of §8.00 per hundeed weight
&/ Cystus harvint ratea sce chacgad on & pleco baslu.



C. Alfalfa

l. Biology of Weed Control

a. Alfalfa Hav

Alfalfa is a perennial legume grown for foragae
throughout the United States. In 1976, it was repaorted
that 27,000,000 acres of alfalfa hay were grown. 94,500 of
these acres, or 0.353, were treated with pronamicde. The
problem-weed spectrum encountered by growers and contzrolled
effectively by pronamide is found only in the Northeast,
the Midwest, and in the irrigated West. Of the total acres
of alfalfa in these areas (9,000,000 acres ia the Northeast
and upper Midwest and 4,500,000 acras in the irrigatad West),
pronamide is applied to 67,500 acres and 27,000 acres,
raspectively. These acreages represent 0.6% of the total
alfalfa-acreage on which pronamide is efficacious. Bowever, .

--pronamide is a relatibely new tool for weed-control in

alfalfa, and growers are still in the process of accepting it
(Ryan, 1977; USDA, 1977).

Por the irrigated alfalfa grown in the West,
the major weed pests are downy broxe and other sharp-
awned winter annual grasses which reduce hay palatability
and seriously {njure cattle, and perennial grasses such as
quackgrass, bluegrass, and perenaial ryegrass which
reduce the amount of alfalfa (and therefore tke protein
amount) harvested per acre of hay adixture and shorten the

life of the alfalfa stand (TSCA, 1977). O©On this i{rTigated
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land, new stands are ccmmonly planted {n August, following
the harvest of a rotational crep. In these new plantings,
conmpetition from winter annual and perennial weeds are
ccmpatitors of the seedlings. Such weeds, if not controlled
by a herbicide, prevent the successful establishment of
alfalfa or reduce the quality of the hay harvested £rom the
first cutting during the follcwing summer (USTA, 1977).
Pronamide achieves the most effective control of downy brome
and cuackgrass.

New plantings in the Micdwest and Northeast
are commonly wmade in the spring. Summer weeds threaten
stand establishment and must be controlled at the time
of pilanting. Current agricultural practice is to plant
a companion small.gtain crop in the row spacings to
shade out the weed seedlings, as well as to provice a cash
crop for the first year. After the grain 1is harvested,
the alfalfa extends rapidly into the row spacings,
égereby reducing the potential of future weed {nfesta-
tions. The plants from the germinating grain seeds can
compete with the alfalfa and therefcre somezimes
require herbicidal control.

In established stancds, during the fall of
the second through the fourth or fifth year, drcnamice
is applied to the cornmant alfalfa to control winter weeds
and grasses particularly when either guackgrass or downy
brome control is needed. Pronamide apovlied at this tixe
controls weeds to the extent that another growing season can

generally be expected from the alfalfa (JSDA, 1977).
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the West, only two herbicides, pronamide and procham, are
safe on alfalfa seedliings. They can be applicd after zhe 3
trifoliolate leaf stage to reduce ccmpetition Ircm perannlacls
and fall-germinating winter annuals. Prcnamide Ggives rore
reliable ccntrol than propghar, due to the latters's velatilicy
which requires that 1t be incorgorated 1ato the soil by
water imxeciately after agolication.

In the Midwest and Ncrtheast, %he majior weed
pest in established alialfa stands is quackgrass. Altiough
quackgrass has some nutritional value, its prctein content
is significantly lower than that of alfalfa, especially in
the £irst cutting of the seascn (USDA, 1977; <. Doll,
1977). Winter annual weeds also contribute to lower protein
conteat. Thus, tke maior benefit frcm pronamide's use in
those areas stens frcm the centrol of guackgrass.

he control of weeas in alfalfa acreage
increases the per acre protein content of the heay
mixture and therefore reduces the cost of satisfving tiae
protein requirements for dairy cat:tle. Receat econrcaic
studies wnich document the increased cash value of hay
nixtures comgosed mostly of high-z=rotein alfaifa as
well as the increased 2ilk production resulting £rzea
tﬁis alfalfa have crobably contributed to increases 1in

the use of pronaxice (USTA, 2977).



DAy L3¢ S0L. lagorperaticn cf & greplant, greemecrgent
herbicide instead of planting a colpanicn c¢rcp to control
grassy weeds. In this instance, brcad lcaf weeds are csntrol-
led by 2,4-DB, or dincseb which growers woulid apoiy as a
Fostemergent spray. Fronamide gererally carnot te used
as a spring treatyent in companion cTepring situations
because of its phytotoxicity for thé grain in quest:icn,
Alternative herbicides are rated only two-thirds
as effective as pronanide for use in estabiished alfalfa )
stands {(USDA, 1377). Also, pronamicde 13 the only herbicide
that effectively controls perennial grasses in alfalfa. A
vigorous stand of astablished alZalfa will shade cut ross
sunrer weeds thereby minimizing herbicide requirenencts in
established stands. Table IIl-8 summarices ﬁhe features of

pronamide and its alternates.

b. Alfalfa Grown fcr Seed

Acreage planted :in alfai:a which is gTown
for seed is a small segment of the total alfalfa acreazge.
As shown in Table IIZ~-I, only 237,000 acreas of all legures
were grcwn for seed in 1977. Pronamide is' used in %=his
segment because it controls bozh summer and winter weeds.
Seed alfalfa is planted 1n a wider rcw spacing then hav
alfalfa %o allow for efficient insec% gollination and seed
set. This practice elininates tte seed alfalfa's abuilizy =c
crowd ocut weeds. Therefore, a high degree cf weed-contral :is
necessary t< maintain the recuilrements Of zurity £cr the

. 0,
preduction of cTtrmercial seed.
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Tahle 311-0
Rclative Etticacy of tkerbicides Used on forege

aopV/ Cotl Types Meals Control le/

Nesbicide N = nov, B = esteblishn)) : ' “owvy wlotee Anminlo Perenntol boec

‘ A Clov Tvel wla Toany Bonty/Cravelly kare Gracoss Ureadle Grassen
Pronmnide nec ne NE (14 4 yes ycs | (l)y | s |4
Prgh NEB NE NE ) yes yes ] x : s
hlorpm v b 4 by ‘ yos yes . 5 | s
otdilcenll s a)j ) yes ~ s
oluaon 8 ycs (] (u)y . 8 = .
reremt ' yeo yes 0¥ WY @Y et
8isaiine 8 yeo (| ] 8 4 s . .
Tertesil 4 yes n s s
1/ Mt = s talls, Qos = Clovers, Trel @ birdsfoot trefoll, Baln » salnfoln
¥ i prvles weeds,” controlled by prananide
3y 130 Clover only
&/ Pictdal ovitrol
3/ Uced with a selective hatbicide ’
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is doddez. This weed nct orly weaxkers the alfalfa thrcugh

4

ccmpetition but (s also parasitic to the alfalfa plan

(9]

NRerl Qg

n

Codder also reduces the cuality of =he zrodus: tv ¢
nating the alfalfa seed with dcdder ceed which is very
similar to alfalfa seed. Mechanical segaration does not
effectively serparate these seeds, anc the marketadbility of
the contanirated alfalfa seed is drastically rcecduced [USTA,

1977). Pronamide is important in this instarce since it

e

prcvides the rtetter and Tore consistent control of dcddler,
summer grasses, perennial weeds, arnd winter annual weeds
than any of the alternates. >

2. Ecorom:ics

a., UOrderlvirne Assuro%ticns

The analysis detem:ining econcric benefits was
performed.winn data limitations which requirecd several critica
assuxptions. The follewing are the majcr lizitasticns and the
resulting assumptions:

(1) There 2ay be a discrepancy
in the estizates of grcnanicde use cn alfalfa hav. The
U.S. Depar<rent cf Agricualsture indicated that 54,50 acres
were treated with pronanmide in 1977. Rohm and Haas recorss
that cnly S0,00C acres were treated in 19763/. The
tenelits derived were tased on the use of prcraaide ¢n
94,500 acres since this value repcrcts total use while

the Rohm and Eaas value is based on yearly sales.

i/ It 1s unc.ear whether the difference recresents crowt:
10 prcnaalde usage curing the year ¢r a real discrepancy
between the estipactes,
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weed-control strategics for alfalfa and rclated small-seeded
lequmés were unavailable. The Agency therefore assuned
that, i{f the registration for the use of pronatide on
alfalfa were cancelled, diuron, procham, simazine, and
terbacil (alternates identified in Table III-2) would be
used on alfalfa hay and seed crops in the irrigatad West,
The Agency also assuced that alternative chemical weed
control practices would not be used on pronami{de-treated
alfalfa hav in the Uprer idwest and Northeast because
no alternative chemical control £or gquackgrass currenzly
exiscts.

- (3) The documenrtation o the efficecy
" of alternative herbicicdes was not Erecise. The estimated
range in the efficacy of the alternatives was from SO0% to 803
of the control offered by pronamide. The value of 66%
(two-thizrds) represcnted the mecan (Xeitt, 1978), which was
also consistent with expert cpinion.

(4) The analysis only considered

the direct benefits atiributable to pronamide. No attezps
was made %o quantify such seconuary effects as the increased
level of plowdown nitrogen in a pronamide-treated alfalfa
£ield versus a weed-iniested alialfa field, or the rotational
advantages of a weed-free field (decreased herbicide cos<=s
and increased viclds {n the following crop). This limitat:zcn

underestinates the benefits of prcnamide cse.



(S) No attempt was made to quantily
the béneii:s associated 7ith any £fucture lncreased use
of pronamide in alfa.fa and related small-seed-legunes.
If an iﬁc:eased use of pronamide cccurs, the benefits
associazed wizh the use of gpronamide would increase corres-
pondingly.

b, Costs of Weed=-Corcrol Stracteqgies

Pronanide is appliec to alfalfa grecwn for hay
at a cost of $21 per acre; cthe cost of 2pplying pronamiZe cn
alfalfa grown for gseed in the irrigated West averages $25
per acre. If the Agency were to cancel the registratica for
tbe use of proncaide on alfalia, alternative rerbicides
would be used in the irrigated West.

The alternative chenicals =-—— diuron, procham,
simazine, and terdacil -—— are less expensive to apply
but are also less efficacious than drcnacide. The costs of
alternative herbicicdes on alfalfa hey in the irrigated
West range £rom $11 %o $13.80 per acre. The costs of
treating alf:lfa seed crops range £rom $9 to $13.30 ger
acre, Alternative herbicides would rot bé tsed =0 reglace
pronanicde in the Midwezt and liortheast, since no other
chemical contrcls cuackgrass in alfalfa hay. The costs of
pronanicde and alternative herbicides are regorted :in Table

I1I1-9.



Tuble 111-9 ' Yy
Qunpart fve Acre Treatment Qosta of llerdicides Lued on Alfalla’™’,

llerdicide - Application Rate2/ Price Comporative Coat per AcreTrectmantl/ .
. Trelgated wcst uppee Hiduest Actheastd/ pec Teclqguted) (ost O per nlducslpbrlhusty

Hay Geo ilay Pound)/ Jiay 5.0d oy
------ (owuls - - - - - dollars - -~ - cCollers - - - -

Proneatde 1.0 1.0-1.8 1.0 16.00 .00 25.00% 21.00

Dlurun 2.4 2.4 -— : 3.40 1).16 1).60 —

Frogdiae 4.0 4.0 2.20 1.60 1).80 —-—

B8laessine 1.9 }.0 — 4.00 11.00 9.00 —_—

Tubacld 0.4-0.6 0.3 -— . 17.00 13.50 1)3.%0 —_—

;/ loclules bisdstoot trefofl in the Lpper Midweat and Northeastermn Unitod States,
3/ Ot sctive Injecdlent.

}/ Ti. Jadea §5.00 pec ecre epplication cost.

&/ Mccnotive divnlcale are not usod In the Lypcr HldwotMNorthesat,

8/ ¥scioj0 over a0 of uiplication retco.

BlulCuy USNA/Ltate Asoecowent Touws, 1977,
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Cc. lImoacts
(1) User

The possible cancellation of pronanide's
registraticn for use on alfalfa wouid result in an annaual
lose in net revenue fcr the prcducers cf alfalfa hay and
alfalfa seed who currently use pronamicde. Growers oI allalila
hay would experience losses in net revenue of $8.05 aad
$38.14 per acre in the irrigated Wes:t and Midwest and
Northeast, respectively. Producers of alfalfa seed who use
prenamicde would exgerience losses in net revenue of $36.22
per acre. These changes in net revenue would result fron
the combination of changes in the costs of weed éon:rol,
losses in yield, losses in quality (protein in hay and seed
free of weed seeds), and decreased longevity of the stard.
{(See Tables IIXl-9 through III?ll].

The total cost to érowers-could exceed $2.3
million per year for prcducers of £alfa hay and seed in
the irrigated ve;t and in the Micdwest and Northeast (See
Table III-12). 3day prcducers could experience losses in
revenue of approximately $1,573,00 to $543,000 in the
irrigated West, and $1,030,000 in the Midwest and Nortkeasz.
Western seed producers could experience losses in net

revenue of approximately $761,C00,



| Table III-10
Anual Benefits fram the Qontinued Use of Pronamide

Average Stand Lorgevity ] Average Annual Cost of Establishment
Reglon and Crop Without with Cost of over I.ife of Stand}l/
Pronarride Pronamide Establishment Without FHE

Prononide Pronamide Diffcrernce

————-~-years-— -—dollara/acre-
Irrigated West '
Hay 4 5 100 30.19 25.05 5.14
Sced S 6 150 37.57 32.45 5.12
Upper Midwest/MNorthwest
Hay 4 5 100 30.19 25.05 5.14

1/ Establishment costs amortized at 8% Interest over varying life spans.

Source: USNA/State Asscsament Team on Pronamide, 1977,
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Table [11-11
Midwest Northeast Hay Seed - Annual Yield, Quality and Value of
Product fon with the Use of Pronamide and Altemative Chamicals

Quallty-Related Price Value Per Unlt
Treatment Yield Per Acre Adjustment 1/ ) ' Yicld Gross Revenue
Hay Sced 2/ Hay . Beed - Hay Seed Hay Seed
tons pounds percent dollars dollars/acre
Pronanide 5.0 436 10.0 5.0 ) 71.50 1.0% 357.50 457.09
Altcmat fve :
ilerbicldy 5.0 402 6.6 3.3 69.29 1.03 346.45 414.06
Differenc 0 -34 — —_ -2.21 -0.02 -11.05 -43.74

174 Altalfa hay treated with herbicides produces greater protein per ton harvestd than untreated alfalfa.
h ton of alfalfa treateal with pronamide will contain 10 pcrcent dore protein than untreated alfalfa and
a ton of alfalfa trcated with alternative herbicldes will ocntalin 6.6 porcent more protein than untreate
allalfa, or 2/3 the Incrcase resulting fram the use of pronamide. rRlfalfa pilces are adjusted for prote
ocontent, viz., alfalfa hay treated with beings a 10 percent price prenfvan over untrcated alfalfa.
Hay harvested fram untrecated fields has a price of $55.0C per ton. Similar edjustments are pade for sce
alfulfa, but the price pranivm results from cleaner seed, i.e. reduced proportions of wead seed per
pound of alfalfa sced tuen treated flelds. e adjustments for sced altalfa are S5 percent for alfalfa
treated with the altecnatlve herbicides. Secd harvested (ran untreatal alfalfa fields has a price
of $1.00 per pound,

2/ Since nost alfalfa grown for seed prduction {8 treated with herbicldes, the 400 1b. average yleld
per acre esthinated by USDA was assuwned to be the yleld obtained with the uce of altermative herblcides.

Y With respect to pronamide treatment.,
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m™able I1Z-12

Alfclfa Greower Imoacts Mssocicted with CQanceillszicn cf Prenamice
froncnice
Treated Vet Reverce [css
Creo ord Peticn Area Der Acre ™tal
acyes ——dollars
Alfalfa Hay
west 67,500 8.05 43,375
Ceoer Midwest/icrzheast 27,C30 38.14 1,029,733
Total Zay 94,CCO —— 1,572,133
Alfalfa Seed
West 21,000 36.22 769,620
Tortal Alfalfa 1)5,5C0 ——— 2,323,775
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(2) “Markez and Ccacurer

I£f the Acency were to cancel the registration
for the use of prcnamide cn alfalf:, the .zpac:t cn the
marret would be nminoz. Eetween 1973 and 1976, over 27
millicn acres of alfalfa hay were narvested. It is esti-
mated that only 94,500 acres of alfalfa hav were treated
with prcnam:ide in 1377. 7The totzl srcduction fzcm these
acres was not increased through the use of pronamice,
Bowever, the quality (i.e., prctein ccntent per harvested
acre) of tke 418,500 tons of hay produced £rcz proranicde-
treatec alfalfa was imp::ved an averace of 11.0 rercent
(average ¢£ the ctrotein iaprovenent in the 1rrigated West
and Uppe: Midwest and Northeast). Even {f all ¢cf the
growers of alfalfa for hav who currently use gronanide wera
to shift to other crcps as a recult ¢f the Agency's cancel-
lation of pronaaide's registraticon fcr use cn alfalfa, the
total procducticn of alfalfa grown for hay in the U.S. would
decrease by less than 1 ;e:cegtl/. This change in the
prcduction of alfalfa grown for hay would not de larce
enough o result in siqnificant impacts on the narke:.

During 1977, over 93.6 2illicn pounds of
alfalfa seed were prcduced in the United States. The

use of pronaxicde, racther than the available alternative

herbicides, on 21,030 aces of alfalfa seed is estinated t2

1/ If ail o the acreace treated with pronamide had teen
withdrawn £tom greducticn in 1977, alfalfa hay preducsion
would have declined 418,500 tons. This represents only
0.56% of the 128,874,800 ton average annual prcducsion.
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U0.S. by 714,000 pounds (0.76 gercent). Only 21,000 acres of
alfal‘a grown for seced are currently treated with prcnaxide.
The rczoulting lcsses Lo gprocuctizcn, i1£ tne Agaency were Lo
canczl the registraticn for the use of zrcramide on alfalfa

- o

seed, would te small. The inpacts on the nmarket, in the

event cf such a cancellation, would be ninor. Since the
Agency estinates that the imzacts cn the marke:t of alfalfa
grovn for seed would be nmincr, it expects that the impac:s
on consuters frcm its gossible cancelletion ¢ proreanide's
registration for this use would be insignificanc.

D. Other Croos

There wa§ an cverall lazx of quant:iiiabole eccrnenmc
benefits for acy of the minor volume uses. herefore, these
uss are addressed in cualitative terms.

l. Berries

Pronarcide is used on bluekterries and the cane
fruit (boysenberriec, raspberries and blackberries). This
use 1is prizmarily confined to Washington and Cregon wnhe:e
10,000 acres of terries are planted cnnually. TFronamile :is
applied on aktout 503 of the acreage. .

Pronamide {s applied to control ccol weather
perennial grasses inclucing cuackgrass and weeds. ASslica-
tion is 2ade in the f£all after harvesting. Substitucte
herbiciles offer scme conzrol cf the weeds contro.l22 tv
prornanide but are nore exzens.ve O use (dichlctenil) and
can be zhytotcxic t0 the ZerTy ziant (d:ichlosenil and

simazine).
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2. Wocdyv Crnamenti.ls

In the United States there are 307,000 acres
0f ccmmexrcial nuceries. Louet 17,000 ecres wer2 treatced
with pronamice (2cha and Faas) to con:rol cocl-season

pecennial grasses.

.

There are numercus sukst:itute hercdbicides
availadle, dut nore of these control the Ddrinacy zest
quackgrass, and other grassy weeds as well as pronar:ce.
Of the substituzes caly dichoXenil anrnd sinazine 2are
registered for suporessicn (not contrel) fq: quacxg:ass:
and these two herbicides are rhytotoxic o the plants at
the rates nrececssary Jfor contrel., In addizicn, dicagben:l

cost 2.5 times more per acre than pronanide,

3. Burnudacrass TurS

Pronamice is used as a selective herbicide
{in bermudagrass turf to ccntrol annual leegrass. AR
estinated 16,000 acres in the southern U.S. were treated
in 1976.

There are no other cucrently registerad
herbicides which selectively control annual bluegrass.

4. Sugarbeet Seed

Sugarbeet s grcwn for seed 11 ttree
western stactes (Oregan, Utanh, and Arizcna). The acreages
grown vary in response o grojected denand, Sut usually

4,000 - 5,000 acres of sucarteets are grown £or seed anncaslys.

0

2ronaaice 1s used on 2zout 903 of =h:is acreage.



Prcphan is the c¢cnly registered substitute
herbicide. Propham's cffectiveness s less than that of
pronamide, plus the tining of prophac's application is
critical, as is the need to inccrporate propham into th
soil. These shortcomings were discussed in the seczion cn

lettutce.
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IV, Risk=8ennfit Aralwsis cf Alternaz:i:ve Ccuries of Actinn

A. Introducticn

The foregoing review analyses and sumnarizes
information on the risks and the benefits of the uses of
pronanide. This section evaluates a series of requlatory

options. Several particularly significant factors stand

out.

1. Salient Qic% Factors

The available study in mice which indicates
that prcnanicde is an cncogen in aice crovides substantieal
evidence that pronamide poses the risk of cancer to man. In
view of the exposure to humans which results from i%s use,
pronamide poses a cancer risk to man of sufficient magnitude
to require the Agency to determine whether these uses offer
off-setting social, economic or enviroamental benefits., The
key populations at risk are gesticide a;plic&:ors and the

members of the U.S. ropulation who eat lettuce.

At present the risk to the U.S. pcpulation
from consuming dairv products frcm cows fed vronamide-treated-
.alfalfa {s small. Eowever, if the use of pronanide increases
significantly, %his use may »resent an incremental addition
to the risk of a magnitucde great enough to warranz further

review.
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2. Sallent Benefi% Factors

Pronamide is prirmarily used as a herbicide cn
lettuce in;ludiag endive and escarole varieties. Most use
occurs in Arlizona and Califoraia, which average 853 of the
total 0.S. lettuce production. A loss of 15 million dollars
would result from cancelling the registration £or this use.
Alternate chemic2ls are avaiiable but are less effective,
more costly %o use, 2nd would recuire additicnal hand labor
to attain the same yield per acre. wWaiie it is likely that
pmost of this cost would be assumed by the grcwer, some cost
might be éassed-throuqh to the consumer. Cue to the lack of
data, it is impossible to cquantify the retail price change

that might result from the loss of pronamide.

Pronamide is also used as a herbicide on
._alfaita and on small lequmes grown for hay and for seed. It
{s used mainly in the irrigated West and in %=he Midwes:/
Northeast. I the Agency were =0 cancel the registration for

this use, growers would lose 2.3 million dollars.

If the Agency were to cancel the registraticn
for pronanicde use in alfalfa, there would te no method for
controlling guackgrass. Pronramice, the only herktic:ide
registered for this control, is alsc thcught to increase
alfalfa stand life by at least one vear. Withcut chemical
control, the grcwer's only alternative to endurirng an

infestation of guackgrass is to plow %he £ield under.

T



B, Filve Possibkle Altevrnate Courzes ~€ Acticn

Evaluation of the risk and tenefit data cuggests
five principal regulatory options:
l. Continue registration of all uses.
2. Continue registraticn of alil uses; amend
the terms and conditions of registration.
3. Contince registrat:cn cf all uses; amend
the terms and Conditions of registrasticn;
tevisg the tolerances cn lettuce to lower
the diezary exgoscre.
4. Con<tinue Registration cf£ all uses; amend
the terms and conditions of registraticn;
revise the tolerances on lextuce to lower
the dieta2ry expcsure; Tequire a monitoring
report on res:dues in milx frcm prcnaaide
use on alfalfa at £ year intervals co.nci-
dent with zseregitzation.
S. Cancel all uses.
Tables IV-1 and 1V-2 sumzcarize the risks anrd
benclits of each cption. The sgecif:ic risks end terefits

pertaining to each option are cdescribed belcw.



1. Continue Realistration of Al.l Uses

Adopting Option 1 would incdicate that the
Agency concludes that the benefits associated with each
use outweigh %he respective risks and that therefore, noOne
of the uses cf pronanide cause unreascnadle adverse effeccts.
This option would return pesticide procducts which contain
pronaaide to the registration process. This option would
not reduce the risk of c3ncer associated with the use of
oronamicde. The potential lifet:ine visk of cancer frem all
sources would remain ac.3 x 10-6 for oral ingestion,
assuming dietary lettuce residues at tolerance levels of 2.0
pm. Applicator risk would remain at 9 x 10 ° for
~alfalfa use and 7 x 1073 for lettuce use. This option
would not result in any adverse economic impacts and would
retain the usefulness of pronanide as an econrom:cal, effec-
tive tool for the contrcl of weeds in lettuce and alfalfa.
The choice of this option would indicate that the Acency
i1s willing to tolerate a level of risk greater than the

levels of risk est:nated in the other options .n return for

the highest tcssible beneflits.
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The adoption of option 2 would indicate that
the Agency concludes that the tenefits of oronamide's
continued use ocutweigh the risks frca cral ingestion.
Bowever, without a dixinu%ticn in the exrosure to agolicators
(Tables II-2 and II-3), and corsidering the projected
incidence of tumors which resul% £rom it (Tadble I2Z-5), %the
benefits derived from pronamide do not outweigh the risks to
this applicator gopulaticn.

a. Discussion of ©

Reduce Avollce XTOSsU

(1) <Clcazcsifws dvzma2mide 25 3 Pacuvwizszad-
Use~2¢ecticlce anc ReCuira matrl.cetor
Certi1ficaz:0n

Thls opticn is designed to move the use of

TE

proramide cut of the open market and to restrict 1ts use to
e . Y/ el

certified acplicaters. Since pronanmide is narketed

3lnost entirely fcr use by professional agplicators (lettuce,

turf) and private applicatcrs (alfaifa, cctmercial nurserv),

restricting i%s use by hcneowners spnould not- affect the

pesticice incustry's profits. In theorv, cequiring apvlica-

tors to be certified %o use pronamide will recduce the hazard

(X4
§-e

frca its use because unsxilled arplicatcrs will nct be

allowed %o cse it.

1/ The ceszicice agpl.cazor cerzificaticn zfrccess grants
cert:ficazes for two tymes of agplicators: professionac
and private,
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Data froa Table II-3 3nows the theoretical
exposure range that applicators recelve curing 2ik.ng and
applying pronagide. Table II-5 :indicates the risk leveis
and the expected cancers asaociated with tae application

of prcnanicde to lettuce acd to alfalfa. Jader the assuc=p-

tion uced in projlectirg exposure values. 85% of the bdody i3
norz=ally clothed. Sxolucded frsx acrzal clctaing 2re h
hands forear=as neck face, upper ches:, and hair. Requ;f-
ing the use of a protective overgarzent a2nd glcves will
leave only 3.5% of the body exposed. Thus an additicrzl 3C%
of tke body. zoraally uncovered would be protected ty a
one-piece protective overgarment xat, acd gloves. A
correspcanding reduction it risk could be contemplated
from this reduction ia exposure (Day. 1978).

The risk levels calculeted frcc experizeats
using pronamide (Xremiaski, 1678) 2aad siailar- pesticides
(Jegier. 1964 ‘Wolfe. 1967 Wolfa. 197€) grovide a range of

vaiues rougnly two crders ¢f 2agnitude 2nar-t in acplicass

(8]

ns5
on toth lettuce and alfalfa (Table II-%). The Angency f22l:2
that the average level of risk i3 30re clcsely represented

by Jegier. =zve

0

the assuz=ption of this zedian level, 2 x

10'3 {lettuce agplica%ors) reflects a high estizzte of

The eccaocmic I=pact of this regulat.ca -ou.l te

slight. Most applicaters

(9]

==cnly wear srotect:yrv

-]

- oy - " e
Zents3

(]
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(144) Recrire =he Formuylztizn of
{revtadle ?cwcer, .= e

- ta -
- e e

Although there {3 alwavys a ainizuz level of
exposure, tte prolected range in levels of risk for iettuce
and custorc 2ppllcators acd alfaifa gzrowers (Table IZ-S5) is
greatly izfluenced by the degree of care exercised in =:ixias
the pesticide solutiona. The adoptizsn of this cpition wWould
reduce the total exposure froa oixing by at least 95% (Day
1978). Water soluble bags ccntalaing orona=ide wou~d Ye
added to the water: when the bag 4.is35ives, the formulas

would thea e released aad 1nixed as

on

(X

b -

¢ {5 currently do:ze.

There would te ro duzt generated -2 Jcuring or frex zixins

b

the procuct. Although the exposure received during applica-
tion would not dYe reduced by the adcptilion of thais cpticn, as
showe ia Tables IZ-2 and II-3. %he cxpcsure related %o
application is in the order of 2 orders of 2agnitude less
than the expcsure roceived during aixwnag. Thus, risks
relcted to application would be abcut the sacze as oral risgcs
{f this opticn were adopted.

Adopting this optior =ay ca2use A silight increase :1a
costa. 2oka ard Haas has predicted aa increase of rougzly
$0.25 per lb of fcravlztlion, Lf packaged 23 water solutle

bags (Trzeaizskd 1678). The total iacreasze Lo the czst ¢f

1/ This resirIcililco WOULC app.y CRiy to the weltatle
pewder foravlaticn. Granular Jcpzu.ztidozs 22 act presec
the dust grob.e=s {(fay 137%: Jascer, 1375;.
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the aﬁplica:ion of Xerb S5C W would be $C.S50 to $0.€S5 per

acre for alfalla and $0.20 to $C. ser acre for lettuce.

(9})
(91)

These c05c$ should not 3significantly alter the econoalic
benefits of pronamide

The option 13 useful because it is a passive
protective measure. Applicators wculd not need to take z=ore
stringent protective xmeasures than they already do. Also,
there would be rco need for additicnal enforcezent activities
to monitor compliance with the requirecent.

(L&v) Cancel Hand Scray Use

This restricticn would ellainate exposure to
applicators Srom haad sprays. The values a3 Table II-3
represent the exposure whick agplicators receive f{roa
sitting on a tractor pullipg a sprayer It 13 reasonadle to
assume that soxe of tke factors which generated these values
would alsoc apply when the applicatoé {3 standiag holding a
hand spray, except that the applicator L3 within 1l foot-or
the spray instead of the several eet 2aw2y froa it on a
tractor pulling a sprayér. T™hi:; would ircrease the exposure
by several orders of magritude. Thus, an 2pplicator using
spot-treatzent for alfalfa ¢r for any of the other uses a2y
receive froza 0.1 =g/kg to .0 2g/xg dermal exposure and 2

correspendiag {acrezse {n iankalation exposure.
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The cancellation of the registraticn for this use
would have a negligible inmpact on the economics of proncmide.
Pronamide {3 used {n hand sprays infreguently, if at all, in
spot-treating alfalfa fields, and it is not used at all in
lettuce flelds. Cancellation would cause the grower to cse
tractor spray eqguigment for all pronamide applications. No
significant difference in exposure 1S expected when ccmparing
large 2gricultural tractors to smaller nﬁ:sety-size tractors
which might be prevalent in agplying pronamide for other
uses than on lettuce and alfalfa (Day, 1978). Alsc if‘
packaging were to be limited o water soluble bags, it would
become illegal for an applicator to tear open the bag in
orde:.to mix 2 limited amocunt of spray.

3. Continue Regicstration of All Cses: Arend the
Terms and Cona:zions of 2eqi1strat.:on: Revise

the Tolerances oa Letzuce to Lcwer tae
Dietarvy Zxzosure

Adopting Option 3 would indicate that the Acency
conclucdes that the risks associated with the irgestion of
residues of pronamide, as the Zesticide is presently recgistereg,
outweigh the benefits of its continued use, tu= that by revising
the %olerance for leztuce which {s established by EPA under the
Federal Food Drug and Cosmwetic Act (FFCZCA), the exposure and
tie consecuent risk of tumor »rcduction will be reduced =c a

level at vhich the benefits {rcm the use of pronamide would

outweigh the risks of ingesting its residues.
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There are five £ood sources through wnich people
nay Lngegt residues of pronanide (Table II-l). The cunulative
total of four of these (berrieg, eggs, meat, and nmilk and
other dairy products) is 0.0001 mg/person/cay (Dav and Collier,
1378). Resicdues from the £ifth fcod scurce, lettuce, may vary
from 0.0008 to 0.01 mg/Derson/day cdepending on the rate at
wbich the pronamide {s applied, the nethod of application,
environmental factors and most significantly, t“he prcharvest

interval.

Based upon a 3S5-day preharvest interval, and a
2 peo tolerance in lettuce, the hycrothe=ical lifetime
incidence of cancer in the U.S. pooulation from the ingestion

of residues of pronanmide from all food sources is 3 cancers

- ——— ey = "

per million people. EBowever, by assuring other than %olerance
levels in lettuce, the incidence of cancers due to pronanide

can be decreased (Table II-S).

There are reasons £or assuning that the ac:zual
residues of pronamide {n lettuce correlate with the residue
}evels calculated frcm a l4C-oronamicde time decline curve.
These reasons inclucde both market basket analyses (Rerlcg,
1977) and monitoring studies (Alford, 1978) which dezcnstracte
that head lettuce with a creharvest laterval of at least 60

davs will have measured residues of < 0.1 psm. Accordingly,
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since pronamide {s normally applied as a pre-emergent at the
time of planting, there {s, when normal agricultural practices
are used, a preharvest interval greater than the minimum of 35
days.

The Residue Chenistry Branch, E2A, upon reevaluat-
ing the Rohm and Haas data, has suggested a revision ia the
lettuce tolerance. This revision would lower the tolerance to
1 ppm with a requirement that the lettuce be treated with
pronamide as a pre-emergen:.ana that tne mininum preharvest
interval te 60 days (Cummmings 1978). This tolerance will
force all residues of pronanide to be less than 1 pom and
will lcwer the exposure to people. The reduced exposure
will decrease the projected tumor incidence to a range of
from 1 tumor per million people to 1 tumor per 10 million
people (Albert, 1978).

Spring and summer leaf lettuce which makes up
S8 or less of the total lettuce grown in the U.S., can have
a growing season of less than 60 days. If£ the Agency were
to acdopt this cption, the growers of this tvoe of lettuce
would be forced to use a substitute herbic:ide to control
weeds. However, since substitutes are readily available and
reasonably economical to use, the impact of the Agency's
adopzion of this cption on *he growers of this %Zype cf

letzuce would not be significant.
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4. Continue Reaistration of all uses, Amend the
terms arc ccrdl1%.0n5 oL Reclcirat.on. Pevise
the -oicrongcns ON _n=zuce kO iCwer tan diazarvy
exovosurn; HAZTUlre 3 MONLIOrILT recort on

FeS.iCUCS LA ~iix L-C Lrl2nae 'l use o1 airfzls:
at Y vear ntArwvals cnincigont wWicth vrerecistro-
tion

The data available to the Agency indicates
that the present use of prcnamide on alfalfa sresents a
miniral hazard, due to the extremely snall percentage of the
total crop being treated with the lherbicide. BSowever, the
Agency does nct fcel that this relatively safe level can be
maintained if the’'use of pronamide beccmes as widespread as
predicted by Roho and daas (Rarig, 1577). <The extosure to
the United States population Qill increase as pronam:ice is
integrated into alfalfa treatments in a wider area of the
country. Recently conducted milk and alfalfa hay studies
(Kutz, 1978) have shown low res:idues of pronamide in alfalfa
(approximately 0.1 ptm) and gossible resicues in milk (less
than 10 pgeb). The incfeased use of pronamide could result in
bigher residues, and i{n higher d.etary exgosure for a larger
cegment of the population. Accordingly, the Agency plars to
recuire, at S-year intervals c¢oinciding with Ceregistracion,
surveys for residues of proranmide ia milk frem dairzy cattle
fed alfalfa treated with proraamide in the 2reas where

pronamide is marketed.

The econcrmic impact of this cpticn would be an
expenditure by the registran® estilated at less =han $19,C2C9

every f{ive years.
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§. Cancel All Uses

Adopting Opticn S would indicate that the Agerce
concludes that the risks associated with all of the uses
outwelgh the respective benefits and thereby result in
unreasonable adverse effects. This opticn would eliminate
all of the uses of pronamide. Cancellation would elinincte
all of the cancer risk associated with the use of pronamide
(Tabies IT-4 ard II-S5), but at a cost %o crowers of 15
million dollars per year for lettuce and 2.2 million dollars
per year for alfalfa (Tables III-7 and II-13). Sone
percentages of the added cest of pronduction night Ce passcsd
on to the consumer, particularly in the case of lettuce.
However, price information and elasticity are not adequate
to predict the incremental cost cdditions to retail prices
that would result fromm the additional costs to the growers
(Zvgadlo, 1978)27, Thé.choice of this option would
indicate that the Agcerncy is unwilling to tolerate the level
of risk associated with any use of pronamide.

This option would increase the u;e of alternace
chemicals. In lettuce, the two major alternatives wculd
be prophanm and benefin, used either singularly or in combi-

nation. In alfalfa, if the pest weed is not guackgrass £for

1/ In acde:iticn to tne cost increases for the najor uses in
alfalfa and letzuce, there would likely be some acd:.ticnal,
alzhough urcuantified, cost increase for the precducts of
“mincr” uses oI trcnamide.

]
c
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which no other herbicide is presently registered, prophan
would aéain be used along with dicron, chloroproghan,

sirazine, and terkac:il,

Propham !s currently urder RPAR review as a
suspected oncogen. Studies used in this review have roc
been reviewed by the progham RPAP support team SO no conclu-
sicns on the valldiiy of the studies nor on the oncogenic
potential ¢f the chenical can be mace now.1 Prcohaa meyv
also be a teratogenic agent. A study on file indicates that
a teratogenic response was achieved in mice. Again, the
study has not been reviewed bty the procrhaa RPAR suprort
team, sSo no conclusions can be drawn (Gardner, 1978).
Pinally, certain toxicologiczl studies have been conducted
on propham by Irndustrial Bio-Test Laboratory. These tests
include many of the registration recuirements for acute and
subacute toxzicitv. Ac:oriingl?Z until thé registrant of
proocham can validate these studies, they cannot be used to
evaluate the %oxicolcgical profile of prcpham (Gardener a=nd

Sandusky, 1978).

Benefin, the other primary alternate to pronanice
for use In lettuce is rot currently under RPAR review.
However, a profile of the toxicolcgical caaracteristics of
benefin indicates that there is a potential fcr adverse
reproductive effects. Although not well docunented, there
are also indications that benefin aay cauze nutacenic.ty,

oncogenicity, and neurotoxicity.
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Crloropropham is a third alternative to proramide
for use in alfalfa There are data gaps chloroprophanm
reqarding {ts cotential for teratogenic, nutacenic, and
reproduczive cffects; chloropropham has also been reported
to be orcogenic i1f it is used along with a promoting agent

(Gardener and Sancusky, 1978).

C. Compar:ison of Ootions

In selecting a regu.atory option, the Agency
must decide which of the proposed options achieves the most
appropriate balance between risks and benefits. This
decision turns in part on the key factual elements summaerized
above, and in part on the relative merits of each proposed

option.

Option 1, which would continue the registration
for all uses apd Option S, which would cancel the registra-
tion for all uses, represant all or nothing approaches to
regqulating. With the adoption of Opticn 1, the igency would
neither do anfthing to reduce the estimated risks, nor would
it otherwvise recognize that the RPAR review confirmed the
presumption of oncogenicity. By contrast, Option S would
succeed In eliminating rvisk, but only ty substantially
increasing the costs for the users who would be forced to
use alternate pesticides. Also, the adoption of this optiorn
would eliminate a pesticide which may prove to rfose less oI

a risk than the alternatives,
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Cpticns 1 anéd S are even less suprortable in
light of the range of zeasures described in Options 2
through 4, wnich recduce riﬁk withcout a significant 1mpact c=n
benefits arnd avoid the costs associated with a cancellat:ion.
Cotion 1 would te reasonable cnly if the benefits clearly
outwelch the ricks, and if reductions in risk cannot be
achieved without unaccegptable conseguences £or the Lenefits.
Cption 5 would be reasonabdle only if the risks clearly
outweigh the terefits, and 12 significant recdugtions 1in
risks cannot te achieved by measures shoct of cancellation,
without unacceptable inpacts on the benefits, The facts
indicate that neither situation drevails and that alter-
native options are available which are environmentally ard
econcmically sound. Therefore Options 1 and S are not

reasonable regulatory measures in this case.

- Option 2 deals with the issue of risk to the
aprlicatcr through exposure by reducing this exgcsure
and risk with amendnents to the terms and conditions of
registration, This option, however, dces noZ lessen
certain dletary risks that are created thzcugh the use

of proramicde in lettuce and alfalla.

Cotion 3 presents a control for lessening the
risk from the use of this herbicide on lettuce and Option

4 combines the vreviously mentioned controls with an added
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Regulatory Optlons and Maziam Cancer A3k Incidenca Predicted (rem Pronanide Use

Vable fv-1

UptTon

KT¥sT1Ta Xpplicators

Tettucs Kopllcators

Census e

3.

Continuo Reglistration
MDY Usss

Continue Registration
AV} Uses, R-end the
Tenus and Condition

of Reyfstration

{. Pratcctive Clothing

§1. Mater Solubla Packaging

111, Certifted )Epllcalorll

fv Restricted Use
Continue Reqistration
AV} Uscs, Im2nd tho
lercs ¢nd Condlitiors

of Ruylitraticn, Reviie
the Jolerance on Lcttuco
to Lcwer Lhc Oletary
€xposure

Contiruc Pcgistrotion
ML Uics, A~cnd the
Tens and Conditions
of Reqgl.tratlon,
Revise the Tolzrance
on Ycttuce to Loscr
the Oictary Eapocuro,
fequlre 2 Honltorln?
Riporl un Pestuuss in
Kilk fr03 Pronduide
Uso on Alfalfe ot §
Yeor botervals Colncident
With Registration

Cance) AVY Usces

8.9 1 1073

¢
-7

8.93 510
8.20 1 10

Ho DATA
Rcduccd Exposure Expected

Saze a3 Option 2 plus

Saac o3 Option 3 plus
Monitoring for Potential
Dictary lacrcase resuit-
1rg from {acrcasced
pronamide “ise.

6.31 103

6.1 10"

8.28 x 10”7

N0 DATA

Reduc-d Lxposure Expectcd

2.00 110

3.00 11078

.2t x 1078

to
1.00 3 10”7



Operoe—

1.

3.

4.

LOreuily
Rereqiscer Al Letiuce
Uses Altaifa
2.. Comirue eqistraticn /1N
Uses, Aoend he lerms and
Consittions of Reqjissirution
t. Protective Clothirng Lettice
Alfalfa
11. vater Soluadle Pecxaging Lettuce
Alfalfa
*
111. Certificd Arolicators/ Lettuce
Restrictsd Use Alfalfa
Letiyce
iv. Cancel Hand Sprays Alfalfa
Contime Registratica All Lettuce
Uses, ~xend the Terms g
Ccngtticng of Reqistration,
Revise the Toierznce on
Letsuce to Lower Jietary
Exsczure
’
Conmtiruc Reqistration A1 Uses, Alfalfa
Aoerd 2he Terms ang Condfgtstons
of faj1sirztion, 3wevise e
Tolcrarce o Letsuce <3 Lowar
Qietary £200sure, Require 3
Meattoliring R220rt Y Restdues
{(n H{1x froo Fronaaice Vse O
Alfolfe ot S Year Intervalsg
Cotnctsenmt win Acregtstrasicy
Gncel 11 Letzuce
Uses
Alfslfa
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Tadle 17-2

Pronaaide Regulatory Jpttons ana fconcafc [=paces

Pt bagoind 8 -Guing 01 44
hene
None

No sfgnificent {rpace
Mo sfgniffcarmt {pace

Applicaston Cost ‘ncresse
$.80/2cre « Ko long tem
econaic 1opect, Het srofis
loss will de fnsigrificers.

olicazien Cast Irereas?
$.65/acre %o 'cng ters
ecororic 1adect. et grafie
loss will de tnsionificart.

Mo significant 1202¢t
Ro significant (coecs

No effect - not use in
lettuce teds

No significant effect

(Sare fmpacts & 0p21cn 2 plus)
o {epact cn the ajortty

of the snort seasan leay
lettuce and all of the haac
Yetsuce. Only 1C% or ‘ess

of Lhe ¢tal letiuce ecreese
will require an alzer=ag> hert.
€ide. MNHo decrease in proc.coial
1ixely.

(Serxe 1macts 23 optieon 2 glus)
Ho signif{cine 1roLCe. e
analygts =cs28 313,20 sr less
every ‘ive years.

Users = A re% reverue rec.ciion
$10 = $19 a3flltca ¢coilars 12
prujected

Users = A net reverue recuciicn
$2.3 atllton 13 prasectes



precaution necessitated Dy the potectiial for dietary expo-
sure from the use of the herbicicde on alfa’fa that {3 fed
to dairy cattle.

V. Recomaended Reculatory 4ction

The Agercy recommends Optiou 4 as Lts regulatory
action:

Continue Recistraticn e¢f all uscs. Azend the
terns and condition3 of regrstraticn (*'o%e; .

Dietarv ZiTosure, Zeculre a2 Z2NLICTINT ~en0rc
QB resisues 148 RLL Jrcn crenanice use ¢n allraelfa
at 5 year iztervala scincficent W.la reregil3tration

The aralysis 6( risk3 and 2enelits {roa the
continued use of pr&naaide £ both lettuce and alfalfa
indicates that tke primary problea {3 the expcsure incurred
by applicators of the pesticide. The analysis.also indi-

cates that a risk froa the ccatizued use of pronanide exiats

ag

(B8

for the gezeral jopulation of ke United States fprcx eat
lettuce whick bears reslidues of pror2aide. The azount of
this risk for the general population L2 3auch lower thar the
amount of risk which exists for appiicators of pronanmide.
Option 4 represents a responsidle regulatory assesszea%ts <7

e

(€Y

the risks ard the benefits c¢f the continued use c¢f Ircne=s

and the bdalance. between thea that shculd be properly 3truck.

(L) Classi’y Pronanide as a restrictes use pesticide and
require applicator cerziflicatica.
(LL) Require tne use of protective czlcthing duringz aixiag
and applicatico of 2rcnazide.
(11L) Require ke foraulazica of prczaz=ide (Wettabls
Pewder) {n water so.uble Hags.
(¢v) Caccel hacd spray use.
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Optlon 4 has distinct congonents, each of which (s
designed to recduce the risks of cancer which are associated
with the exposure to proncmide without simultaneously
creating the adverse econonic, social and envirormental
impacts associated with cancellation. The first regquires
applicators to become aware of the hazards involved and
denies the use of the pesticide to untrained, non-skilled
applicators. This requirement would apoly to all pronamile
products. This option also requices the use of protéctive
overgarments thereby allowing for the safe use of the
pesticide during the processes of alxing and applying it
which are the periods of potgntial aigh exposure. The option
would also require the packaging of pronamide as a wettable
powder in water soluble bags. This would lessen the exposure
which results from opening the bag containing the vesticide,
and from mixing it. In practice, the adcption of Oction 4
would eliminate applying pronamide with a hand spray because
of the requirement that the pesticide be produced in bags of
ore pound or more in size. Eand spraying, as oracticed, is
for spot treataent using a total capacity of 1 gallon or
less. Spot treatment requires guantities of pronamide 1in
ounces, a feasible mixing capacity for a hand spray.
Restricting the formulation to one pound or larger water
soluble bags, which are %o bte used iantact, essentially
eliminates the hand soray croblem in theorv. The cotion's
ssecific cancellation of hanc spraying eliminaces the
problem in face.
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treated lettuce presents a sza.l oumerical risk, {f it i3
assuned that dletary residues are L{a the lower part of tkte
residue 3pectrua exemplified ({n Table II-2. iHcwever, decauce
sufficient cdata {s not availadble o suppor: this assuaption,
it i3 incunmbent upon the Agency td act on the 3ide of saflety.
Consgquently the Agency must act to {nsure a lowering of tie
actual amocuat of residues consuced by pecple. 7To do this
the Agency proposes to requirc codificacticas of tke label as
folilows:
1. Applications of pronaaicde are restricted to pre=-
emergence oaly;
2; The application rate cannot exceed 2 pounds active
ipgredient per acre; |
3. Pronanide is pot to bde applied to lettuce varieties
which will be harvested sooner than 60 days from
treatzent.
This should lower the residues i{n lettuce to dYetween the
0.8 ppa level and the sensitivity level of 0.01 »pm. A3 a
resul:. the ultizate risk of cancer {rcm the iagestice
of letiuce treated with pronamide should be reduced to
under ore per aillioz population, cessidly apcroachiug oce
per ten aillion population. At this level, the Agency
feels that the denefits will outweigh <he risks aad that Ine

continued use of pronanide can de suppcreec.



Since az equilidriuxm detween bernefita azd ri3ks agpears
to be reached for alfalfa except for the risk to agpplicators,
the Agency dnes not ncw feel cocpelled to exercite any
further rcstrictions on this use. Hcwever. the Agency i3
concerned that a hazard z:ay develop froa the residues ol
procanide 12 milk, if pronamice's =3:;arket share grows o
levels predicted by the registrant. Tke literature whica i3
available indicates that pronanide has not been cdetected ig
ailx at a sepsitivity of 0.01 ppxn (Rutz, 1978%: Rarig, .
1977). Bowever, in an Agency study using sophisticated gzas
chrecatography/mass spectromesry, some lowWw residues of
procaaide (<10 ppd) may have beer detected iz =ilk. These
results have not been confirmed. Therefore, the Agency will
require a darket basket dopitcring study of residues of
pronanide in alfalfa and 2ilk to be subzitted with every
reregistration application for promamide. If thia monitoring
shiva that concesntrations ¢f rrouanmide are iancreasing, the

dgency will reevaluate the cdecision on alfalfa.

This option cdoes a0t 1apose any severe ecccoaic limiza-
{ons on the use of tte procraanice. The prizary ecoacmic
ippacts of this option will de iz the cost of water soludle
packaging acd ia the eli=zinatioc of the use of pronaxile on
lettuce grows 1a less than 60 cdays. As discussed ig Secticn
IV, the additicnal cosat per »pound of active irgredient L1
water solutle packaging s esatinated %o be $0.50 (Ir-zemecsk:

1978). Computing this op a per acre cos: equals ano addiiional
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cost of roughly 3$0.50 per acre for lettuce and alfalfa.
This additional cost 1s negligible when ccmpared to the net
benefits of pronamide which are. at a2 minimum, $70 per acre.
The remainder of the costs necessitated by this action are
also negligible. These costs, as poilnted out in Section IV,
accrue mainly to applicators and do not céuse then to
purchase sophisticated equipment, but only to use clothing
and equipment now availabie.

" The alternatives which woﬁld be used for the portiom of.
lettuce production to be excluded from treatment with
pronamlide would probably not provide any %orse hazard to
the public. Propham, although its hazards are not totally
.documented toxicologically, should not,lin the small segmeﬁt
of lettuce affected, prove more hazardous tc the applicator
oﬁ:to“the“cdnSumer:“‘Benefin, also should not prove to be
moré of a toxicological hazzrd than pronamide. Taken
singularly, thése alﬁernatives. prcpham and benefin, would
not be as effective on lettuce as pronamide would be. To
provide a spectrun of weed control which is ccmparable to
ﬁronamide, these two chemicals nmust be tank mixed. This
7diminished capacity for weed control by the grower shculd
only exiﬁt until aata is provided to assure the Agency that
residues found'in short season lettuce and in transplant
lettuce do not exceed the cne ppm tolerance. 3Because of the
relatively small proporticn ¢f the lettuce crop involved,
the long term consequences of this action should not result

in any large disruptiorn in the econcolc of lettuce production.



Ia conclusion. tkhe adoption of the recomnended regula-
tory action would serve to aminlnize the potential far risk,
and wculd also enable the benefits to readain near their

current levels.
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