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PP $5F0426 and PP $5F0427 combined; Imorgenic bromide tolerance for
~oslddas of “"Trizore."” Evaluation of analytical methods and residue
data.

e Dow Chemical Soepaany proposes im FP #5F0426 for reaidues of 3J-bromo-
progyna, and in PP #5PF0427 for reaidues a€ methyl bromide, the Zollowing
inorganic bromide tolerances for rssiducs of the goil Sumigant “Trisope.™
7he latter is a mixsure of 61X methyl bremidae, 30% chlorvopiseria, and 9%
propargyl bromide (6.8% 3-bromopropyns and 2.2% relatad brominated
Ca-hydrocarbons) .

Cyop
Broccoli

FPappers
Pinsapples
Strawberries
Cauliflover
Muskueloas
Tomatoes
Eggplant

A 50 ppm tolerance for inorganic bromide residues has been established on
all of theese commoditles, except gtrawberrizs, from soil fumigation with
1,2-dibrowc-3-chlozopropane. A 30 ppm tolerance for inorgaric bromida
residuas has been established on gtravberries for post-harvest fumigation
with wethyl bromide.

Conclusiong

' i. The inorganic bromide residuss from 3-bromoprepyne on strawberries

and tomstoes may exceed the preposed tolerances. This is rather academic,
as there is no practical vay to digstinguish between residues from
3-bromopropyne and theee frommethyl bromide.
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2, Two crops in ths group with propesed tolerances of 5 and 13 ppu,
i.2., pappors and pineapples, could have methyl bromide regiduas in
sxcess of 15 ppm and combined residues im excess of 20 ppm-~-but less
than 23 ppw.

3. Cauliflower, with proposed tclerances of 15 and 25 ppm, would have
combined regidueg of less than 25 ppm, 1.e., less than 5 from 3-bromo-
- propyae znd less than 20 from methyl bromide.

4. The proposed use would not result in residues of the fumigant
components pgr ga.

S. The feeding of bren from pineapples growm in fumigated soil would
aot result in bromide residues in msat (the branm is not used for beef
cattle) and would increase the background bromide level in milk by less
than 5 ppme (Hine ppm is the maximwm expectad from pineapples growm in;
Nemagon treated soil.) £

i
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6. The proposad use would not cause a build-up of bromids residues in
thae soil, '

Racourmudations

The tolersncas proposed for broccoli, muskmelons, and eggplant are
adaquate. If toxicological comsiderations permit, we recommend that
thay be z2atablished.

Zor sicavberries and tomatoes, 10 and 20 ppm respectively, would be wore
suicasle tolerances for rasidues from 3<bromopropyns then the 5 and 15

ppm proposed.

For peppers and pinespples, 20 ppm would be a wore suitable tolerance for
zagidues from methyl bromide than ths 15 ppm proposed.

For cauliflower, 5 and 20 ppm respectively, would be more suitable
toleranees for residues from 3-bromopropyne and methyl bromide than the
15 and: 25 ppm proposed.

since thers is noc mesus of distinguishing the individual souxces of the
residue, it would seem appropriata that any ensuing regulation be based
on the combined residues from the bromide containing components of
npsisone.”’ 1If this wera to be done, the following tolerances would be
adequate?

25 ppm=~broccoli®, cauliflower, peppers, pineapples,
and strawberries®

40 ppm--muskmelons and tomstoes (Z/

§0 ppw--eggplant

ithough 20 ppm would be adequate for these crops, W recormend their
inclusion in this group for administrative ceaveniences.
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¥Weve the petitiomer to prcpose these tolerancas, toxicological consideraticns

peraitting, we would recomaend their adoptiom.
Zetalled Congidaxations
i1

Praplant applicacione are made by soil injection at a rate of 160-200 1bs
"Teivone"/A. Treated ar¢éas are covered with films for 48 hours or more.
The aoil is then aerated foz 2~3 veeks prior to planting or transplanting.

Bagidue Mothods

Igorganic Bromlide~-Some of the data were obtained by the X-ray fluorescence
procedure. This method, which was reviewed in our receat memo in PP €345,
hae a sensitivity of 5 ppm. We consider it adequate for obtaining the
cembined residues frem "Irizome." - ‘

Most of the dsts wera obtained by the method of Shrader, gt al (Ind. Enge
Chen., 14, 1 (1942). This msthod also was reviewad in the aforementionsd
memo. It is semsitive to a few ppm although in the cass of pinsapples,
blanks rangs up to 7 ppm. The last presumably is dus to background bromide
in the soil. This method is similar to our current enforcsment procsdure.

Shloropicrin~-The petitioner’s method involves acidifying and heating the
macerated sexpla to release the fumigent, which is trapped in an isopropyl
alcohol=water solution of sodium peroxide. Om refluxing the chlorzopicrin
is converted to nitrite, which is determined colorimetrically after a
Bratton-Marshall resction. Blanks on three crops range from 0.00-0,12 ppm
and average 0.08 for sweet potatcos, 0.05 for white potatoes and 0.02 fox
stravberries. Recoveries range from 75-107% and average respectively 92,
85, and 88%.

We considar this procedure adequats for the deternination of chloropicrin
residuss. In the uniikely event that an enforcement problem should arise,
the polarographic method of Berk (ses Anal. Chem., 24, 514 (1962) and

Je Ag. Pood Chem., 10, 158 (1362) could be applied to residues of
chloropicrin-=snd methyl bromide as well.

3=Bromopropyne--The petitioner’s method involves blending the macerated
sagple with water and extraciizg an aliquot with banzene. A portion of
tha extryct is iniected iate a gas chromatograph, mith an electron

captura detector. The petitfoner states that the method has & sensitivity
of 0.1 ppm, the lowest fortification used. Since this level gave & 20%
scale deflection on peppers (vs 1.7% for the crop blank) whare the ratio
of benzene to sample was twice that in some other studies, ws £gsl that
0.05 is a more reascnable, and still conservative, estimate of the
sensitivity. Recoveries om all crops range from 83-101% and average

about 90%. ’g
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Check analyses on samples which indicated possible residues wers made by

1 modifled procsdure using an eight-fold increase in instrument seasitivity.
Hers we balieve 0.0l ppm would be a comservative cetimate of the method's
sensitivity. ZDeccveries by the modified procedure on three crops range
from 70«90 (av.83)%.

We congider both vercious of the precadure adequate for the deterainatiom
of 3-bromopropyns residuas.

Rasidus Data

~<In the one study on this crop, residues from "Trizons" range
from 515 ppm. Residues from 3-bromopropyne rangs from 1-2 ppm. This
is within the proposed tolerances, but for administrative convenience,
we suggest that this crop be included i{n the group with s combined
tolar::;c of 25 ppa (3 ppm from 3-bromoprepyne and 20 ppa from methyl

im\ﬁ&: .

Peopers--Residue values from 3 studies in two states range from 6-20
(uncorrectsd for blanks of 0 te >5 ppm) for "rrizone." Residuss from ~°
3=bromopropyne range frem 0-2 ppm. Since the maximom valus for the residue
from mathyl bromide is close to the proposed tolerance, hare too we fesl
that 20 rather than 15 ppm would be a more suitable tolerancs for methyl
bromids or 25 ppm combined.

Pinsapplep~-Most of the data in eight studies involve plants treated with
"Brozons" (a similar soil fumigant containing methyl bromide) oxr Jebromo-
propyns alone. Residues from 3-bzomopropyne alons range up to & ppm,
adjusted for exzapgerated dosages. In the thres studies with "Trizone,”
residues range from 7-21 ppm, uncorrected for blamks of &<? ppm. B8ince

the last two values are right at the coubinad proposed tolerance lewel,
audmviewofthphizhblmks.htummfu1m:20ppnmldhc
more suitable tolerance for residues from methyl broamide or 25 ppam combined .

Stiavberrias--Residuss from 3-bromopropyne werse S ppm {n twe studies but
renged from 29 (av. 5.5) ppm in a third study. This indicates that the

5 ppm tolerance for 3-bromopropyns may be inadequate. As noted abowe,

this iePrather academic. Data in 11 studiss from four states show residuss
from "frizone" ranging from 1-18 ppm. While the combined 20 ppm tolarance
propcsed seems adequats, for administrative convenisnce, we suggest that

this crop be included in the grou'p,'vi:h a 25 ppa tolerancs.

e=Four residues from 3=browopropyns rangs from 0«3 pp:; one
value is 24 ppm. We agree with the petitioner that the 24 ppm value is
aberrant and that residues from 3-bromopropyme would not exceed 5 ppm.
The one available “Trirone" study contains six residua values for t"frizone™

ranging from 12-24 ppm. Half of this range is dus to the differencs batween

24 ppu and the asxt highest value of 18 ppm. This leads us to conclude that

/
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chis value too ig probably aberrant. Omitting the 24 ppm value from
"reizone," the average residue is 16 ppm (17 Lf it is ineluded). There~
fore, wa conclude that tolerances of 5 and 20 ppm (or 23 ppm comwbined)
rather than the 15 and 23 ppm rropoeed would be adequate for cauliflower.

Musigaplong-~Three studies from two states are reported. Reasidues from
3-bromopropyne range from 3-10 ppm. Residues from "Irizone” range from
11=35 ppm. In the study with the highest residues, the range is 2135
(av.3l) ppm uncorrected for a 1 ppm blank. The 15 and 25 ppa tolexances
{or 40 ppm combined) proposed are adaquats.

Tomatosg--Four studies from threa states are reported. Residues from
3ebromopropyns range from O=4 ppm in three studies and 1-15 ppm in another.
The last is right at the proposed tolerance lavel. Residuss from “Irizcne®
rangs from 3=37 ppm. In the study vith the highest resiuss, the range is
1837 (av.28) ppm uncorrected for a’l ppa blank. The 15 and 23 ppm "
tolerances (or 40 ppm combined) proposed for tomstoss ave adequats.

Ezgplant=+Two studies from two states are reported. Residues from
3-bromopropyne range from 1«1l ppm. In one study, rasidues from me®™ . . 2
range from 1327 (av.22) ppmes In the other study, the range is 38«53 = E
(av.46) ppm. The 20 and 40 ppm tolerances (or 60 ppm combined) proposed 2
for eggplant are adequate.

Orgspic Residues

Methvl Browmidg--The high volatility and resctivity of this fumigaut
component renders the persistence of its residues extremely unlikely.

chlorevicrine~In a supplemental study submitted by the petitioner, white
potatoss from soil treated with 70=210 lbs/A (vs. about 60 lbs/A in
“rrigone'™) showed no rasidues. The crop was harvested 34 months after
treatmant. Similarly in two studies with ewsst potatoes, application
rates were 140-315 and 175-265 lbs/A, respectively. The crops harvested
in less than nine mouths in cue case, sud after about seven mounths in

the other, showed no residues. Stravberry studies in two states involved
480 1bsfk treatments. No residues vers found after 9 snd 14 mouths, '

:upoctinly. ]

Oa the basis of thesa data, ve concludethat the proposed “rrigone"™ usags
will yield no residues of chloropicrin ia food crops.

3=BromcvropyRe~-Residus analyses for this fumigsnt component wers made

at the same time that inorganic bromides were deteramined. Ko residues

of 3~bromopropyns pPSL g8 vere detected on broccoli, cauliflower, pine~
apples, or tomatoes. In one study on strawberries, seven samplas

no residuss; {n another study, thres ssmples out of 17 showed spparent
residuas of 0.02 ppm. In cne pepper study, 12 samples showed no residues;
but {n another study five samples out of nine showed residuss of 0.01-0.02
ppm. On muskmelons, one sampls out of 14 showed residues of 0.01 ppm and

PRSIy
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on aggplaut two studiea out of nine showed residues of 0.02~0.05 ppm.
All of these residus valuss are within the estimated 0.05 ppm sengitivity
of the method used.

An investigation of the source of these apparsat residues was undertaken
using a method of higher sensitivity. The petitioner claims that the
residues wera due to contamimation from J-bromopropyua storad im the
game freezer as the samples. In support of this claim, he shows that
in the check analyses both control and treated gamples show residues,
with greater residues in the outer part than in the coxas of eggplents
and muskselous. In addition, air samplcs taken from the freezer showed
Jebromopropyne and stored bottles of benzene picked up the equivalent of
0.08 pg/ml. While the data do indicate higher residuas on treated than
on control samples in three cases and lower in a fourth case, this could
be dus to chance. ’

Considering the above, wa agree that the residues vere dus to ccatamination.
Based on evidence with similar fumigants (see Chloropicrin above), we

would not expect this material to persist in the soil, get into young
plants, and remain thers until the crops are ripe. However, if such
residues were to be present, they would be preseat at levels below

0.05 ppm. - :

in d k

The possible increase in backgrowd broaide levels in meat and =ilk from
the feeding of pineapple bran was discussed in detail in the FSA (J.Alpert)
memo in PP $294 (Nemagon). We rcaffirm the finding made thers that the
feeding of pinsapple bran would aot yield residues in msate~-this coumodity
is not fed to beef cattle=—and vould increase the bromide lewvels in milk
by less than 5 ppm. The last is based on an estiunated 9 ppm maximum
increase due to the use of Remsgon treated pineapple vhere the inorgaaic
bromide tolerancs is 50 ppm yg the 25 ppm contesplated here.

S04l Besidues
Naturally occuring bromides are beliaved to be tightly held by the anion
exchange capacity of soils. Thug some bromide persiste through lsaching

by rain. Tha additiom of hromide beyond the anion exchange capacity of
the goil would make it avsilable for plant pick-up and leaching.

One soil study is given in PP #34. There soll was treated with “Dowfume
W-85" (85% athylene dibramide). The amount of bromids potentially
available from the trea‘mant used would exceed that from the use of

200 1bs/A of "Trirone." In addition the lower volatility of ethylene
dibromide as compared o mathyl bromide would tend to keep it in tha
soil longer. Overall, wa would expect the residues from “"Dowfume W-35"
to exceed thoea from "Trizone."

£



PP #5F0426 & PP #520427 7

in the study, four plots 30' x 28° were treated with 12 gals of "Dowfume
Wed5"/A. After 45 days samples were taken by cowpositing 12 soil cores
(3/4" x 3") collected criss-cross of the plots. Blanks ranged from

10-30 (av.16) ppm and treated samples ranged from 12-19 (av.l5) ppm.

These rsgults indicate no buildup of soil residues. However, in PP €5F0429,
currently being reviewed, there is soms indicaticm of a slight increase

in soil residues from ethylene dibromide treatments.

While the dats are meager and coaclusions must be based on analogy--we

consider this a veascunable showing that the proposed use of “rrigone"
would not csuse bromide residues to bscoms additive in the soil,

Othar Cogsiderationg
There is a 50 ppm tolerance ou all of thase comwodities, except straw=

berriss, for inorzanic bromids residuse resulting from soil fumigations .

with Nemagon. Thus the proposed use would contribute lower bromide
rasidues to all of thess cowaodities except strswberriss and eggplant. &t
The former, however, has a 30 ppm tolerance (higher than the 25 =
contemplated here) for vesidues from post-harvest funigation with me
bromide. While the 60 ppm proposed for eggplant exceeds the present

50 ppa tolerance, this food {s a very minor part of the diet..

The bromide lawel in concentratsd tomate products might excesd the 40 ppm
tolerance ou the raw comsndity. However, s 250 ppm tolersnce has been
astablished on coccentrated tomato products in comnectiom with the 50 ppm
tolarance ¢n raw tomstoes from Nemsgon (VAP #782). The proposed use
would thus yield lowe: residues and probably not require & modification
of the Food Additivesr Regulatioms.

In the petitioner's mathod for the determination of 3~ , 80
aqueous macsrate is extracted with benzeme. To ensure complete sxtractiom
of fumigant from tte substrate, 1gopropyl alcohol should have been used
as a bridge betwees the organic and inorganic phases. S8ince the recovaries
wére satisfactory, and since most of the fuaigant would be extracted under

the comditioas usid, we have no seriocus reservations about the method-=for

the putpose of showing the absence of residues. . =
o Vor .
{ } /q
J. Wolft
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