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SUMMARY

SPONSOR: Miles Incorporated, Agriculture Division

TEST SUBSTANCE:  NTN 33893 240FS O .
N 3

N\ N

WASHINGTON STATE UNIVERSITY PROJECT NO: 92-004 0& 0)4
.Q

N\

A
STUDY : NTN 33893/Honey Bees Toxicity of Rega(\d&e on@@]iage
O & &
O Q
RESULTS: & 0{,« ,@Q’ Qe?
\

Residue bioassay of NTN 33893 240FS (0. ofa\s“m?AI )/gtr@ &
N

Bioassay on Apis mellifera L. \@ﬁdgﬁ\Wm%nﬁig@%ra | (qu‘ | .
<@ \ O

&
The percent mortality yﬁtg\fz oﬁo oil%\ residues was \5\ 6, w1t'l{&
8 hour old residues g 2{@‘nqe &3 hour old res Gues 11 @

;
(‘5\ \O(\ & Q
Residue bioassay of NTN 33893@?4&?5& &Eg@*‘lb(AI)/acre) é\ 0{“ \660 N

Q
Bioassay on Apis me @11‘@@4@?‘9@00@% Hymenoptera\\&\O & o\ 5\
\\

The percent&m v)}:h 2 hour old é\wﬁl’ @Qwﬁ u\
with 8 b% @ 1dues 16.1 a\{mﬁl % @l Shour o1d

2
reswue& 105‘2’ Y‘\ &\ o\&
O 0) \O\ \

Residue b1oassa@ofﬁ1{@ 3@39@ 240FS (0.5 lb @cg S\Q}Q N
Bwassﬁ&gh{\ﬂ,%@% qifera L., ordg@ I-Uﬁlebnbp@&r i&
¢ &

O ‘9
& '63190 gf mortahty wit lﬁé\\@&smues was 11.8, with
d

0y
6)060068 oxho&‘?' residues Zg» l&%@ WS\O@‘OM hour old residues

concwsmﬁ &‘ & NN A

@g\ 09@9@ @FS (0.045 1%)(&?3 cr@ @a%\"non hazardous to honey bees if
Q
2

X %@1m%ar1y morning %g@n\@ when bees are not foraging.
A\ Q Q’ ’& 0
@Qf\q’o@@ NTNG}S3 3 240FS (0.162, lgg(Atﬁ/g@regbwas non-hazardous to honey bees if
& X i in late evenu\g Qen %éés\ re not foraging.
N Q
&00&\ QQ)AN%F} 33893 240FS Q %@d Igé'ag?e) was moderatly hazardous to honey bees
M A0 applied in 1 veni
\'60 &Q,\ Q\P‘Q (§ ,ogg\ @
) LTEST DATES: En%éct‘ T s O
o & & ’615" e&enm Start - 9 September 1992
& O@ A &é}&(pe@menta] Termination - 11 September 1992
A\ O Seco st
0
Q® \'\\‘vé \\“ Eﬁemmenta] Start - 14 September 1992
A \\ V\Expemmenta] Termination - 16 September 1992
STUDY COMPLETION: 'y September 1992
Qy
N

Q
(7
(}00 Page 6 of 26 | 14
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1.0 Backqround

This report summarizes an investigation of the hazard of NTN 33893 (also known as
imidacloprid) to honey bees after application to alfalfa foliage. The stud
followed EPA guideline 141-2. The in-life portion was condugted by
Washington State University, Prosser, Washington.
phase of the study is included as Appendix 1. The residue

on this
analysis:

conducted by Miles Residue Analysis Laboratory. Stﬂwe@% 'sas@a The Analytical
report is included as Appendix 2. S &c\f\ O@é‘ @@Q’
O © ¢
2.0 Summary of Methods, Results, and Conclusions \&\0 & 6@ \(@0 .
O A AR X,
NS ¥ O ¢

The study was designed to determine the potentke}% ([\% ard@\f NTN 33893 to honey bees o‘{\
(Apis mellifera L.) after application to a1f§\1@Fa{\%Qzﬁ‘ag§. t@& 240 FS end-use’ ,,@Q’
formulation of NTN 33893 was applied to a]f@‘}\f &%Q&amo@mately 0.045 ]\@ AI/acreQ&\
0.167 1b Al/acre, and 0.500 1b Al/acre. n" ithion; Qﬁere was an untreated control
check plot. Samples of alfalfa were col] c@éd&@;go? each test plot ap‘?z,j.a, a%@@zé.
hours post-application. The alfalfa was g@ﬁ: and ptaced in cages.. Bees w%hgé R
exposed to the NTN 33893-treated al faﬁqo)%y&qb@?%mg them in the cg@e@‘contyl ifg the

treated foliage. At the end of a @ olir & ye period the p C mortality in
each cage was determined. QQ§2° é\}% Q%Q’ é\e &og S\S\i\@@” &0\ \(@&
O & &P W Qo7 N AV O

Mortality tended to increase wg&h(\@p *}Of,g ign rate. The Ogﬁﬁ%&lb&ﬁlﬁq@\ rate
resulted in 5.6 - 11.9% mortatity. «The"0.167 1b Al/acre «fate' resultedin 11.7 -
16.1% mortality. The 0.50057b &é‘g\cﬁ\o e resulted irylox*lﬁéb@-‘@?.,&@;@ta1ity.

O L X Q0 A 0" \O' N

> O » QA
Mortality did not decline g&eﬁ@\\a\s@&\he age of the aﬁgs‘% ugg\iz]\'l%laeéased from 2 to 24
hours. In fact, 2 h%bgtﬁ(\ r@si@ue@cgused less mortaqlﬁ\t » mﬁ’n@ 9@ 24 hour residues.

ata, may have been an

This finding, which s got @®xptainable based on the )
Y Cabeeh ﬁ\}d g@ ibited the same

artifact of the experjment since'mortality of 01
tt &B & o@% og g‘e d Q@éﬂé&o%&
patiern. Q t}Q} X Q\ ‘OO Q,b \Q/Q @ \OQ/
Analytical regﬁQl’&? O@d ah increased re @dg;é‘&&nceiﬁté@tion with increased
SO Qo . Q .
apphcatmqoq?a\(g@, as @V%L{Jﬁ be expected %Q\éhck | Qlo,\&able 2). Residues were
reduced 115 30 and (N%éét the 0.045, %.0 6.2 gﬁd.\gﬁ\&ﬁyb 1bs Al/acre applications,
respecti@el\& @ h.@t{@ﬁ after applicationa @0 Q\;o\&
60 Q \f‘) 00)‘ X, A\Y 0) X { Q
The @&\@0@0%%&@p1ication rat@@y‘%a@&\qaq(\cg\?a d. RT, is the residual time
required to @dgée the activitx\&f@%%&cheﬁﬁ&1 and bring mortality down to 25%.
RI%s ﬁ]ues&@ used by Nashi@t@‘h\ .@@age(\@‘iversity personnel to classify the

» C
&\cﬁg{%&%d ig@%g@ al of the tesogét\\gémﬁggﬁ:égg Q}Q‘\
\
¢ CFhe RTsy for NTN 33893 ateﬁ.,g&%&d‘% dﬁ/oa\gre was less than 2 hours. . According to the
cheme, this app]_ic@\ff"i@% @%thmQQ be applied with minimal hazard during early

» . . .
& mo; 1@@3 or late evenw@oaﬁe ‘b\%& are not actively foraging.

R\ O L
Q@Tha@(RT s for NTN 3 893at 0.&:%7.@% Al/acre was less than 8 hours. According to the
& WSU scﬁeme, thisg pp]icat.@n rate may be applied with minimal hazard during late
\go\ evening when b\g@os are n{zg.i‘\Q ively foraging.
Q ORI
The RT.,. for /NTN 3389 °a5°\0.500 b Al/acre was approximately 8 hours. According to
the NSFJS scheme, this" @Hcation may be applied with moderate hazard during late

evening when bee%g‘re not actively foraging.

Q
N
O\
5 7/

@°°

W
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INTRODUCTION

The study was conducted by Washington State University for Miles
Incorporated, Agriculture Division to evaluate the potential hazard of NTN 33893
240FS to honey bees exposed to treated foliage. The study‘was conducted at
Washington State University, Irrigated Agr1cu1tura1 Res@ch and %xtensmn
Center, Rt. 2, Box 2953A, Prosser, WA 99350 using treatedCalfalfa ﬂ?om a field

at the stat1on The f1rst test was conducted from 9 September to~éﬁ September,
1992 and the second test was conducted from 14 September to 16 tember, 1992.

d a copy of the final report are filed unde9 Ri'o.]ectc, umber 92-004 in
archives located at the station. Rogeo)

OBJECTIVE O
@\\ N

The purpose of this test was to eva]u‘éte}\tiqe Qwa%f d of field- we@hered

residues of NTN 33893 240FS to honey be % l% era L.). n.end-use &
formulation of NTN 33893 was applt ggw t@u V"at approxmat&\fy 0. 045{(»

1b(AI)/acre, 0.167 1b(AI)/acre, and O. @?‘ «and the remdues@aﬂowed

application, treated foliage was cq@ﬁe
foliage analyzed for residues of @fgﬁ
the duration of residual toxungﬁ 0;

weather under natural conditions. sébo s\g’ec 1@& periods of t,z\ Qﬁ’o]]o n§° N

ed> s confined on ed‘oha
%tﬁe allowed fors\ﬂflégm n@\a‘.ﬁo;Q\ of

6(388‘3 to honey bees\\ o\ @ &
O’(Q (Q &\0)

\MA@%@S@(@ METHODS S 0) @ 00 \\e

N
The methods, species$ @s@e é\a&@ ohte of adm1n1st C‘He@:r\ﬁbed in this

report are based on prq)&e s\% 1ed in sectio \ﬁ‘i ‘Environmental
Protection Agency’s Régist %1@}1 @t‘ndehnes (Pesti g\@ &95 t Guidelines,
FIFRA Subdivision L,141-2, evaluation: Nofntarget" @}se@ts - Honey bees -
toxicity of res1dueqs \@n @% 1@9@ Anonymous 1982)". (o~ O&A &

O& Q}\ 6@ \'0\'\ Q QC‘JQ/ (}Q 0\& &Qé\ @Q
Test Substance & © t& ORI
D) Q 5 ¢’ @ \ ‘0@

Q/ 6 &\ Q:\" \\ N
The N?h QQf'ecewed from I@co@ (Z\Q‘ted on 3 September was a

FS formu] I%l 33893 which con @nso %& tmﬁtel y 240 rams of NTN 33893
per 1it Q\‘ﬁ‘ rgﬁf(ﬁﬁon It was 1d%n§, e Tlabel as Bay NTN 33893,
volumeq?)n@ i mula 1920-A, Z@é 20075 It was assigned WSU
1derg@ f@«% g\o)nl.qﬁ%er 92-004 upono e\&;e Q 0

Q < &

Q/(\ \% \0) (QQ' (/ \'0 (Q 6\

> ‘(\ \°> 60 s\

0

,(90% o" Studies were cond ugb‘\e b? %%:‘(\Zarmo]an honey bees belonging to I
\

X 3§h1ngton State U v‘?s@s AB Prosser, WA. All hives are maintained

@@QOQ accoyding to good beekeein Healthy worker honey bees 3-4 weeks old
o"\} 8@ ¢ollected from tn@ Eép mesqgﬁ)F colonies and transported to the laboratory
.@ @ﬁ Q\%oldmg box. &o 0@a t\ggt ‘one frame for each of 3 different colonies was

Q q@%ved from the & i‘bee@ were anaesthetized with carbon dioxide in the
@ {viﬂdmg box to R 1tatbé> t;a dling. In order to control bias, bees were
\6‘ impartially d15,> trib tedOtxo g@st cages. About fifty bees were placed in each test
o cage. Q
N \56 \\@\QQ
N ¥
N
& \é@
ﬁ\
O
Q/Q
N
Q/Q\
N Page 7 of 26 15

e .
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Study Design

A field of ‘Washo’ alfalfa grown under standard agronomic practices was
Eight plots, each approximately 0.01 acre, were established in the field

used.
and arranged in a randomized block design (Figure 1). Two tests were done. The
9 September and the‘second test series

first test series was started at 8 am on

was started at 8 am on 14 September. Different plots of 0a@f'::ﬂ fa were used for
each test series. Alfalfa was aged and weathered 1in the field under ambient
outdoor conditions. At 2 hours after application foliage was icked from 12
sites within each plot and placed in separate plastic’ bags for“transporting to
the laboratory. At 8 hours after application fo}? € was @%a(j?ﬁ collected as
described above. At 24 hours after application fo iqgge was’ in collected as

described above. Foliage was chopped, and p]acéﬁ‘tﬁ thee@éeg.est cages. About <g&
fifty bees were placed in each test cage con'g@h@ng the ct?apped foliage. .. The Q’&
number of dead and live bees were recorded &“haﬁ<§v1g§bqy%nd percent mortality 96>
determined. Experimental design was as fob OWS : & Qb N\ N
&L o ¥ §§' 5§>
Lﬁt@é%&%\\@% Qid Cages {\@ @Q/ .
Q 60 ¢ .Q Q/(J .0 .Qf’f (’\)’ QQJ
Age of° ReSidire @\6@‘ Cages * " ,660 &
Plot #1-1 R O 1\0‘%@§ & (&
Plot #1-2 O o 2ahrs O 203 o O
Plot #2-1 & @ 0,023 & &
O\ & ﬁéi§’ Q 387 EAY O
Plot #2-2 \& @ & %0h$e O &@; 2
Plot #3-1 & (& §2 & 192038
Plot #322 & & Q%S%r & K I, & &
Plot #4-10 O & &2 hr O 27 1972503
NN P & 3 é
P1ot®#4°2 & & & 2 hr &0 0 gt @, 3
plot #1-1° & o 8 hr & e, 3
Lyl O QO o &Y ’
Plot #1-2,¢ N 8 hr 3O O O & .@1, 2, 3
OPloty#e-d v 8 hr & 3% & 12,3
& Plot #2-2¢ 8 hr & & ¢ & ¢ 1, 2,3
& OPFot #3:2 8 hryt” &\ O & 0 1,2, 3
§ & Plot #3-2 8 hr & O O 1, 2, 3
¢ N e& $ W Q Q‘}\ y &
&7 O Plotdwe-1 Gro’ 0@ 1, 2, 3
& (Plot #4-2 8 W NN 1, 2, 3
& o7 & plot #1-1 D2ahes o 1, 2, 3
o Plot 412 o 28 b @ 1, 2, 3
S O & Plot #2-1 0 C o 2&hpro (€ 1, 2, 3
& R N Q& > Plot #2-2 RN cf&a}o(’ 1, 2, 3
S O Plot #3-16 W Yok 1, 2, 3
Sy & F Plot #3-2\ 5 . 24 :h 1, 2, 3
RN & & Plot #451.° o & 24 hr 1, 2, 3
AN ¥ Q N &
TR o P'Iotql@‘d@@ & & O\m hr 1, 2, 3
C O (& N PO S “
@0 @Q@@pr@ :Qoy‘E&@%Qg%Q\%@%g@(\about 50 bees and approximately 500 cc foliage
N NS &L QO
.o Besticide Appn@;gﬁ o
(O N N
\;o\\(’ The fouﬁu]ated g@%d&%t of NTN 33893 was applied at 0.045 1b (AI)/acre,
\ 0.167 1b(A%§Vacre and“0.& 1b(Al)/acre using water as the carrier at 26 gallons

per acre with a R&D
nozzles.

the second test sefies the application was on 14 September.
approximate]l y&‘ﬁ.Ol acre and replicated 2 times. Spray water pH was 7.5.

3
16

b&pressurized sprayer using a hand-held boom with 4 (TJ-60)

K

Q}OQ Page 8 of 26

For th%§¥i§st test series the application was on 9 September and for
Each plot was
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Each spray solution was prepared by measuring oul a calculated amount of
NTN 33893 using a caliperated Eppendorf pipette. NTN 33893 was than mixed with
water to prepare a 2 liter solution. Approximately 1 Titer of the spray solution
was applied to each replicated plot. N
Test Cages \90 qu’
&0 L

Cages were constructed with the tops and bottoms\@? 150 x .15 mm plastic
petri plates. Wire screen was cut in a strip 46 x 5 cg§hq¢the ds stapled to
form cylinder (Figure 2). Petri plates served as tQ Qy\d ontg mf the cage.
Bees were fed during testing by providing cotton s é% s (5 x5, ¢m) soaked with

’Q

50 percent sugar syrup and placed under the irea Qﬁohagg@ &
© S
Test Exposure of Bees @Q 0\0\ xOQ \s &
Q)

Residues were allowed to weather 1in 'gh% @?elﬁ @r @&spem fic time g?wr to

collection of foliage samples for testin > 5 gw s%collected and tested for 3
on «Foliage samplesabout 0§ N
y@

bee toxicity 2, 8 and 24 hours after 1\&&&
kilograms) were collected from the top” 1500{1%(@& g\-ﬁ of plants fm@‘\l@fvrand
chosen locations within a plot for gﬁ\ Igg/% a&nt val. Samples &Q elbu] ked»oa@&

chopped into 2.5 cm lengths. The hc&pbe@o jage was m1xed and a, ubsa@p <of
foliage removed (approxmate] y (go% aced in each . ér to
control bias, bees were 1imp VT gfbc@ ted to test é @ K e 5~ were

immobilized with carbon dio "d$ 50 bees pl acedg} \ééaeh e*\ There
were 3 cages for each NTN\;{}Q re%teﬂ Qj> t and 3 cages \\ cdtr un: rg%‘ted check

N\ O
plot for each time inter o 0 40 \0@ 0 (JOQ &&\ R
. | [ ] Q
esidue Analysis \e Q &0) ‘0 Q/Q/ @00 Q0 Q;\~ 0(\

Q!

Samples of th ﬁaﬁa@%@é ge treated m&hﬂﬂﬁ@?%@ggoa ‘& 045 1b(Al)/acre,

NTN 33893 at 0. lg&} 1b Agg)‘/q;ére\ d NTN 33893 a @ﬁﬁé&“ e and the untreated

checks were coH\e @%qo?r@ plots at 2, 8. @ dg& ter application. All

samples wer anan¢¥ to Miles Inc {%Q bﬁweﬂ KS for analysis.
o <° W . © a&‘ &

Q G
EnV1ronmeg$a§b g\@d 56_)1@ \\Q S &\ Qo)
c 5\ R

&
% QE cages were h§’d gh‘\e \f’at@'ator at 12 hours light. The
tem%&a@éf to 25° C. ang)o i@e\qﬁugﬁmty averaged 58%.
S O
O & Ne\\atﬁrbﬁond\twns wer, c@me@ﬁ\ g&)&@omtored using the PAWS automated
e‘heﬁher éctat)%n located abob \;Q\i“SCboyng%e from the plots during the testing.
0> g@(fn Qd@ure\ solar rad1ati®n® p{:écgﬁ\t\& jon, relative hum1d1ty and wind were

N
@QQ g*momt\@}*e@ (Table 2). Q@Q A @ Q‘O Q@&
N\ R % &6\ & & 0$
6O(' g !é@%tf”)ns &\\9 Q/(\ \QQ' OQ\ \(\@
X Q ’0
N 4‘(’ & At 24 hours&\‘afg:ér &(g&%«% of bees to the foliage the number of dead and
&\e\ \Tﬁve bees 1in ea(gﬁ/\gege were . a;ecorded and the percent mortality determined.
\¥ o O Q/&\
Q\;O Statistical ’591311515\\(}& Q
\0 ‘Q
Newm/\an Keuis eg&enhal studentized range was used for separation of means
(Snedecor and Cogﬁa\&ﬁ‘ 1980).

N
Q

Q

)

O
06@ Page 9 of 26
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Mortality

The number of live bees, dead bees and percent mortality for each
rephcatwn is given in Appendix III. The mean percent mortality for both tests

is summarized in table 3. The mean percent mortality for NTN 33893 (0.045

1b(Al)/acre with 2 hour old residues was 5.6%, with 8 hour old residu .2% and
with 24 hour old residues 11.9%. The mean percent mortahtgt@for NTN 33893 (0.167

1b(Al)/acre with 2 hour old residues was 11.7, with 8 hourfold resun?és 16.1% and

with 24 hour old residues 15.9%. The mean percent mor t for@‘ﬂTN 33893 (0.5

1b(AI)/acre with 2 hour old residues was 11.8, with 8 ho &Qold r QS1diaes 23.1% and

with 24 hour old residues 20.8%. With the exceptw 0 é he 2@?0@ residues from

the 0.045 1b(AI)/acre rate there was s1gn1f1cant1§ l@‘re mot}@ca@‘?ty with all the .

rates with 2, 8 and 24 hour old residues as com§ ared to tgzb ghtreated check. ™
Q

) o> <
2 L)
& &9 \\QQ o 5& &0 N
The residue bioassay data were usegﬁ'@t@cl@% ‘% {the hazard of 'E@e test &0
materials according to the scheme of Jol H*a%s% r (1990). RT ‘Mndwatg@
the residual time reqmred to reduce the:a ¢\n\ the chemical .and.drin %

mortality down to 25% in cage test g@ocgﬁrgk go 1d weathered @@*3& depo
0
RT,; greater than 8 hours @ éﬁoﬁao %80 y or aﬂow to ‘}“ﬁ: on b“‘lggﬁ‘}mg

Conclusion

Q/ eeds. ™
RT.. between 2 and 8 & % applied duri g@ @ @%r night
= o)ew OY\ Qwuﬁ minimal haza QQ \%eés&\gn\;&
00‘ 0\0 \00) o & &P
RT,s less than 2 hoyrs 0)\ \0«\‘ @«\Na_y be applied; @1 121 @lazard to bees
&0 ¢ o Y when they are&no@ ébforagmg

& %&0\&0 S o N
The RT, f@?‘ ?%63 Q\%\at 0.045 1b(Ak &\ess than 2 hours.

According to this t&c e@&l& 33893 at 0.045° -b’f m/'&rg may be applied with
minimal hazarch“to&%n’by@ e¢s’ during early mo Q\\?ng;) @a\@@ evening when bees are

not actwe]&@) Qn%g\@gbe Ny &0 & 6@* &Qsj\o
¢

o oQ

&O S
Rg\&s &‘ 33893 at 0 *7 99’ ve was less than 8 hours.
Accord eme NTN 338930 tﬁ)@\ \ Q(\?-\I)/acre may be applied with
mini Jﬁzgﬁ'd@ Q&\Qloney bees dur@ﬁg ate Q\?e@”rng when bees are not actively
for @Q \0) (, \\ & 6\0 O
O Q& N
N @ The. & iﬁ“for NTN 33893 &,Cb( C,acr'e was about 8 hours. According to
Q,Qtlbﬁu‘} SC efﬁu% N 33893 at 0 @A b? J@)’/? ay be applied with moderate hazard to
%ney escduring late evg%n \@he O are not actively foraging.
5\ 6 & Q% N\
\ Q/ Q $
N @«\6 N g»@ e‘é\ o O
& ¥ & & & 0 8
& & RN
AN SN NN
& X &0
\ P N
RPN
3 SR
& © &
N\ P &
Q" o
N &
O
&
(;zf" .
Q Page 10 of 26 | 18
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FIGURE 1
POSITION OF REPLICATED PLOTS
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FIGURE 2

DIAGRAM OF TEST CAGES
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TABLE 1
APPLICATION AND COLLECTION SCHEDULE
&\Qo) 6@
3 .
Application 9/9/92 at 8:30 am Date 600 @00’ Time
& &
2-hour residues collected 9/9/92 &OQ (‘,5” é@®6@'10=30 am
8-hour residues collected 9/9/92 0)’\0 @Q’ &o@ \0@‘\ 4:30 pm
24-hour residues collected 9/10/\%&\&@ &&b \ch‘P 8:30 am
| W O AP\

Application 9/14/92 at 8:30 am @Q \5\ xo‘\b @Q >
2-hour residues collected Q§\§L W/ & 10;%9\ am <
8-hour residues collected 971 P 30 pm ((»0
24-hour residues collected Q\Q 6\49/ <\ v&*\ @8:30 am @0 ¢

Q/Q/ O é@(\ (\z(\ .QQ .Qf?' (,0 $(\Q/
NI 2 QO O 0
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& &\\QJ ¢ & & % \Q{\ Q 0”&
QQ0)\§0\ OO.@ oA
\f}a Q} &0) 60 Q O & 0 O X
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TABLE 2
WEATHER CONDITIONS DURING NTN 33893 FOLIAGE STUDY

O
oF
O

WSU-IAREC @
Public Agricultural Weather System

_ &

Q
Q
Weather Data for: WSU-ROZA UNIT - 7.0 mﬂesxﬂ%l@li‘,&of

O
Hourly Values 0} &é "
\, 66 Q’ \Sg
o 5@ | &
dour  Tetal  Avo Avo fvg  Avg &E&* Max  Min .. Q
' ' - ° tal 7 o o
of the Solar Air  Dewpt Hind  Wind '*r' &\Q/ 551\ QWC§ Wetness Rir Rl g X9
Date Bav  Rad Tegp F Teap F Speed Dir de@\\m x& cip total  Tesp T n f 0&\
gm/dd/yy P51 Langley 5.20ft G.25ft 6.611 6. ﬁfqt} Q/D\fi\r O /’G nfhes minutes o zﬁ*&ﬁ 2xft &,
__________________________________________ &-K\s\-- N e,—--Qy- e e Y
09/09/97 0800 255 56.97 8633 2.37 03P 26440 ag&‘h 0,00 ¢ 5&% e‘ﬁb It &
09/09/92 0900 11840 59.23 A7.61  3.G30 1805 S19:87 @579 0.00 0 &?1 08" 5 “.ab [s

09/09/92 1000 15085  62.62 48.b1 %?9 B ﬁuo 80,67 0.00 0 @%9 w

£n7 0§ 6}\ ( (S\\ '1( 0
09/09/97 1100 17882  &3.9% 3000 ,\§ &Q @0 lu 56,85 0,00 G \
09/09/92 1200 1889 6897 49,600 & @1@ o 50.52 000 P (96\ .(&.74\;9 ?.\%?
09/09/92 1300 18872 71.33 4ABE 0 .tgi’ 00H0.67 T4 000 0 (T2 0.9
09/09/92 1400 17606 73.20 { 7a8 @asand 208 4078 e B .
09/09/92 1500 14754 74.52¢ g&é«o O@z A0 ét 2 .25 40,27 QBRI STady 738
09/09/92 1600 10932 \&&B 2 30807 29.85 L, 9 Q00 & 63@ 27 7371
09/09/92 1700 6634 TR AP 420R6 49 781 200 4&@3 00, o8 %4& 78,23 72.41

09/09/92 1800 22470 59@40\& o Q/QJ.... 374 20.2 Q& 15¢ g&m&o A 571
09/09/92 1900 1@0‘?7 e 16 1@‘39\\ & 1160 13,52 0082 26 (6 g& 66,79 63,14
09/09/92 2000 (@.00° @9*3\09@ §.85 4.16! way}} 34? & @% 44.11 61.29
09/09/92 2100 & o@fc 2.8 51&14 1.88 4,587 B0BS X *@1\\&*’& @ 0 645 60,48
09/09/92 2000 W06 626404027 4,90 62810 Q}Q’&(ﬁ A B 64,09 61,47
09709 /923 or.@ 0500 %1 J8 40,38 4,34 7@3‘ 9\\&*46@ @24 \0 0,00 ¢ 53,14 60,28
O P o G @ R
09/09/92 2580 RS O 49 39S LY Q@e 041&‘" 1(@ 0,00 0 £1.79 53,74
1;&}1@%“&&% &(5**&6 55,71 40,41 .19 (*5&, n\;é@Q 6{\ 6,00 0 57,94 53,54
082 G 6 54,93 39,51 ‘ »g\ w602 .00 0 57,54 8.4
“Q”o%.@t 10 h@ £7,97 36,93 @bs ﬂg\ &Q Q«\ 58.?3 500 0 56,03 50,63
r{&* b@*‘ @Qai,{!i.% ol il .83 O 0’“ %) ""0 A, 55 0,00 Ji.44 49,90
‘ @&r’ Y32 mo‘° 0,00 52,3939, " ‘Ho s@ 400 51,33 000 6 54,50 49,49
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WSU-IAREC
Public Agricultural Weather System

WSU-ROZA UNIT - 7.0 miles NNE of
Hourly Values 3

Weather Data for:

o Leaf CHax o Min

Hour Total Avg  Avg Avg  Rvg Ave Q
of the Solar MAir  Dewpt Wind Wind Dev  Rel . O° Ttal Wetnbss fir  Air
Date Day Rad Tesp F Teap F Speed Dir deg 1n Ht{gﬁl c}%recm o%alOQTup F Teap F
aa/dd/yy PST  Langley 5.25ft 3.23ft b.6ft 6.611 Dir mchzg%l\gﬁ%s 3,231t 5,201t .
.................................................. X,
---------------------- NZh\S Q
09/14/92 0800 2203 46.15 37.80  2.71 268 $00C0 a4 4548, &
09/14/92 0900 4778 49.12 39.56  3.67 247.8 @436\ u? OO &o% 0 50,68 47,41 <
09/14/92 1000 6431 5117 40.83  3.80 223.9 20, ) &Qf 0 52,29 é@%a &
09/14/92 1100 8392 53.24 41.99  3.24 212@1" ‘P é})se\aﬂ Y oao 0 54,70.051.73 &
09/14/92 1200 7876 55.27 42.42  2.54 %‘2&{@ 0.00 0 5.0 5446 | .
L i 32 qﬁi? Yga g ggy 0.00 15,35 574103545 & &
09/14/92 1400 4161 56.91 42.79 Qﬁ@“.‘_@ég}% 059 0.00 333 76‘? 5&3 3
09/14/92 1500 2702 56.73 43.37 @31 b1.16  0.00 e\e 27 5 g\\
09/14/92 1600 2074 57.15 43.40 °0.28 265, 4q$*aqg§1 50,32 0.00 65 “357 80 58.72.°
09/14/92 1700 1089  56.53 43.320 \g}w@ 5005 ($6.56 61,89 0.0 {095 {é{&
09/14/92 1800 299.8  55.06 4336 .0 087 4B.270°37.09  44.98 9 e°>5 53,64
09/14/92 1900 6,88 52,95 43,49 «1@113;\35@Q 16 781 Qvﬁoo 94 52,50
09/14/92 2000  0.00 52,5704 é& <°1 17.41 71 7 20,08 5&\ S5l 51.78
09/14/92 2100 0.00 E%&b 25 10,18 71,48 &féo 0‘12,@ 33,13 5173
09/14/92 2200 0.00 48?%x§ ygi 1029 12,6 7Q$»\\ y&wgafu:m 50,68
09/14/92 2300 0. 006(, ég@as «54 38 57 891 15,02 &P &59 51,71 49.59
09/14/92 2400 o&@% 45&3\ 2.11 354.8 6.28 o‘\m\oQ & o@& @99 49.80 48.9
09/15/92 0100 O& 43@‘1 t) 0.81 349.9 4.877 8 & @ogo‘\s? 9 49,33 48.81
09/15/92 0200 0,00 6994 1.83 350.9 aeg»\‘ & o 59.98 49,30 48.81
09/15/92 0300° Qt&ogo n@ﬁ? 5,39 0.10 347430570 o883 o0.03 59.98 4928 4.1
09/15/92 0800 O 000, @ 5.80  0.10 2288 @2 g@‘ 8 50 . 0 WA 8.8 gl
09/15/%2 0500 o&qz}\ 4811 45,41 0.1 g@s o oﬁo@ 0.00 59.98 48.38 47.84
09/15/92 $8005" | méq}\?a 08 44,95 0,10 327 ‘\S &gq 0,00 59.98 48.54 47.71
09415/%2 070 48.54 45.50 {4‘6 S5\54,88 CB9.7 0,01 59.98 48.85 48.18
o, kgfqzcﬁﬁoggy %gs-s 48.40 45.39 Ch @é» (28.22° 89.9  0.02 59.98 48.81 47.93
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TABLE 3
MORTALITY (%) SUMMARY FOR HONEY BEES EXPOSED TO NTN 33893 240FS

Mortalities of honey bees (HB) exposed to different age é%1dues oﬁpNTN 33893

applied at different rates to 0.01 acre plots of a]fa] , mean
First test started 9 September, second test started 1@52/ S@ﬁtem

1992. ,&o @5 q,°
24 hr % morté?l Qﬁé Q/&."
caged mthz} s‘ated x&ge, & o&
—@TM‘W ¢t .y@(’
Treatment 1b(AI)/a € & & N
& &3 N &
hr Q é\") \m@ 24@'?}"” @QI {
¢ 20 Q} : C Q Q, C} 2
T @ 15 N
NTN 33893 240 FS 0.045 5600 & (7.2 & @ .
NTN 33893 240 FS 0.167 11.76 ¢ & (& ¢*16.1b Qs\o ¥ 3\\
NTN 33893 240 FS 0.5 148 o & o 23.1c 8 20.8p @
Untreated check  -- Q.2 O & ¢ 2.7d %&
Q@ &0 0 ¢

Means w1th1n a column followe 'm TTetter are no it t&argt Q11"1"er'ent
L@ &q;‘\gntm] studentkzés e&gte %

\ 0O . 0) 0 \ Q\
\000 0& Q&Q K\}i% &\\Q Q 0 Q& +Q\ X Qb
(\5.\& (\S \Q’o) O)Q\P ¢ @0 &\\ 6&0 &Q/ 60
\ \\ Q AN\ )
IO ISR S QL&
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APPENDIX I
TANK-MIX CALCULATIONS

Desired Rate (1b(Al)acre) &
Concentration (1b(AlI)/gallon of material &F

Plot size = 0.0] acre s

Application rate = 1 1iter/0.01 acre &
X

NTN 33893 concentration = 240 grams/liter \&\00’
W

Desired rate = 0.045 1b(Al)/acre Q@&Q Q\o‘\

0.045 1b = 20.4 gms 'i& ) \\Q’Q

@ O

20.4 gms divided by‘gﬁo

mls/liter = 85 ml s{& & C{\e‘ & @C“ S

N2 QO A

85 mls/a divide@%g@(}lg@ S‘0.03? mis/0.01 acr &(&\@Q O

R 4\\0 é\ N

@ 0 S\

0" W 0
O® 0‘0 Q;S¥ K& OQA QO \,Q’
75.8 ' s&@iy&d by’ 240 gms/hterbo Q@;‘Sl\& k@\‘texg@/acre x 1000

,\
%‘f'ﬁlﬁa@@mf’ded by 100 = &gd??&é ig‘f ?'e

Desired thggbq’ ox‘l E@QFAI )/acre

e .
¢ Q@ 15 \522@*‘28 gms @\ Q& 6@‘ 06
\, &Q, 60& O

40 Q}\ \& QO s/hter = 945 @S a 0\\

O .{\Q X9 . 0)‘
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APPENDIX 11
TEST SPRAY MIX PREPARATION

The test mixture was prepared as follows: &\@' 2
Q
0.045 1b(AI)/acre & oF
0.85 mls NTN 33893/1 liter of water 6000 ({-\\0
Q Q . (Q
0.167 1b(AI)/acre FONSEIF N
3.15 mls NTN 33893/1 liter of water 00;‘ &é Q,"Q \O\QQ’
O\ <O Y
0.5 1b(AI)/acre \\&\0& 5‘2} g&s\ @6&
9.45 mls NTN 33893/1 liter of water & \O & & o &
RPN & ¢t 6
The calculated amount of NTN 33893 was'r 0¥§\d. @f‘r%m the original c@ﬁtainer N
ed"into the 2 11‘0’§>‘er spr:.ay((»O

using a calibrated Eppendorf pipette a ns
bottle. The mixture was shaken and turned

_ \adiﬁ%lk white emulsiott. The two .
high rates remained milky however the éﬁ)@? qﬁ‘\e@? d up in a 1’t=3\.v.v,;111><1\r|E es. Oiﬁvo&
10 ml samples of each solution were ga"\kgfr a S\;&ﬂ*ag@d in an ice chest % h ice ar
sr_npped the same day to Miles In@r\géra\sﬁ%d\p Ii@hsas City, MO.s\oﬂp\gh' xim\a&\ekj% |
liter was applied to each replicgted &Q]s%%@«\ o OQQ NI &

R ¢ @O @ IR
NS & Q&Q’ ¥ A P @0’ & &
O & @ L o Q,Q’&\Q’Q SR
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APPENDIX III
HONEY BEE MORTALITY BY REPLICATE

Table 1. Mortalities of honey bees exX '
' posed to 2 hour residues of NIN
applied to 0.01 acre plots of alfalfa. Applications done 9 &ggtember(\éqproiiglg"?

WA 1992. & §
K\ 3
o .
S
Treatment No. alive No. dead O&OQ@(‘,&&
NTN 3389 ; ©
Reg §c_11045 1b) . . Q\\@%&@ &
Rep 1-2 50 > Q& & ¢
Rep 1-3 50 W Qy\ X e
Rep 2-1 46 NN
Rep 2-2 47 *C‘Q?\C& N \(\\é &
Rep 2-3 49 & &
X2 Q,Q’Q 60{&\0 Q§® 6(\0 QJ(\S’\&
Total 289 6@*\ ,\&Q\Q@“ s\&b\ 6@& Mean 3.0
)
NTN 33893 (0.167 1b) S & &
Rep 1-1 6 OO0 S Gl
Rep 1-2 48 o o (O @2 &
Rep 1-3 49 RS &Q 6{& % ] sz :
Rep 2-1 4" ¥ & & S 2 ¢
Rep 2-2 48 & o .\@0 & S
Rep 2-3 Pagd &S © & O ©
WA T O 2 NS
Total «& & 283 @ o° NNy .
Ry &\@ o0 &N i @60 Q&O © %@ﬁ@
NTN 33893 (0.5 1b)&° o & & & &
Rep 1-%@° ¥ & N 62“80 \\eé' & 3 *QQQ
Rep ](} QQQ Q(Q ..\Q/ A\s \'Q, &0 60(\ O&Q/ 4-0
R@Dg\z@' 06 & & 44 600 5\}() 3\0 e 0\\& 6.1
SRep” 253 SIRCHT: S BF & 3y
Qﬂ\b SO .6}00) & o RIS SO} 2.8
O Q X\ \é? ﬁ] C7o 6\0 \}®
) e 274 ¥ o Y 26 Mea 7
& N O & oY GQ oo '
O l{@‘treatgﬁ\ check QP EOS
RN Repal -1 g S
QRS e Q‘} NN O M. 0
TR o l-2 8Y & L &0 0
§ & Rep 1-3 QQ\Q’&%B & ol 0 0
& FoRep 21 & GAE S 0 0
T & Rep 2-2 RO B 0
.Qf @“ Rep 2-3 @6‘ @O g_%c;»‘\ C}OQ 1 0
(,0\'\ \\(Q &\0 \ ¥ - -2-
o Total 00&2\%5(0
D © (,0 5 ] Mean 0.3
NS
Q"
N \é&‘\
S
K
& .
N\ Page 20 of 26 .- “38
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Table 2. Mortaliti
> €. alitie
applied to 0.0l acre ;13'1:5 hoofnea)q fgﬁs exRosed to 8 hour resid f
a. Applications don ues of NIN 33891
e 9 September. Pro
. sser,

WA 1992.

Treatment &
NTN 33 E— No. dead 5 N
893 (0.045 1b o " & Hort
REp 1-2 51 2 OQQ’ ,&Q,W )
Rep 1-3 4 3 &O\' Q/(\;Q %Qg 6@.
Rep 2-1 42 I/ \&\q &é \.O% Ag’Q
Rep 2-2 : 7 S I
Rep 2-3 1 MO & 8.0
14 2 e@ Q,Q\O O @‘Q'Q 1.9 &
2 . - ¢
Total 284 ’{j“;\% \&Q}\ . C}\QJ&.\Q}@Q 6@’\/ 4.3 @é’\&"’ (}OQ&
Q, @ \ .\f?
NTN 33893 (0.167 1b) o\é @‘9& @QQ) 08(\ @@ﬂean 6.3 @9& ¢
Rep 1-1 4 & P & .600 N \¢ &
Rep 1-3 0&\6 o’ QC\PQ& (\6 16.7° N GOQ &
Rep 2-1 4 FF g SR CROO
Rep 2-2 . &OQ \\Qy 0)@% O\é\ & s@\?‘_ N & S
Rep 2-3 & LS 880
-Q@(Q 6‘2}\ éé@ 6{&' \$OQ 8 on 40, 62,0} (\6 Q}\O’
Total gﬁ% &O‘(\ QO)O . QOQ \0&@\} - A\\Q’ QA&\ %?0 O‘{\o Q/\\&\
N N Q7 OF L Q
NTN 33893 (0.5 1b) SN & R > @6‘°g®5§@&‘2’1@‘3§°
ep 1-1 OIS TSI
Rep 1-2 &3‘\0 & QQ& TN ) 10 o‘\KQ Qé y '\&Q/ @60
Rep 1-3 © & ¢° 3 o e DS & ¢ ads.2
Rep 2-1¢" o\ &0 &2 O 1 % \@ ¥ @‘° © 25.9
Rep 2-2 & & g0 g & S @ N 19,2
R QP N7 o \J '\&J Q>\ 0\ (\\\ 0 .
ep 2-3¢" © T Q 12 ¢ > & 12.7
RS ¢ 042 & & QK0 >
40(\ &Q/(’ » {&\6\ 6@\\0 N g \0’(\ 0)0 Q}Qj 2.0
O etap o 296 S QT3 7.5
U O QQ G . %0 006 &6") 66‘3 \\") Q.A
".%) ate Océh Q& CIES) ,&é\ Q\SQ &é\ Mean 19.7
o¥ <Rep 181 RIS &
Q/(\ < Re é_ Q(J 49 QO \,&' & 6\ N\
& RS 9 S EF
& 8 po2-1 P 2 2.0
6\‘\0’\ gp 2-2 é(% N & &06 &2 3.9
&\ Q&\Ep 2-3 \\9@ \} &{(\ &Q/Q $(\ 0 4.0
S & 0" 9 ¢ 2 0.0
™ Total & $ 8§ \’& - 3.9°
Q}’ otal N\ t}0(129 N 0 Qs
& o AT 12
R o N . 2 Mea
R SR n 4.1
| \C)GO & Q@‘
Ny
& &
O
o
N
&
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Table 3. Mortalities of honey bees exposed to 24 hour residues of NTN 33893
applied to 0.01 acre plots of alfalfa. Applications done 9 September. Prosser,

WA 1992.
O

' . o
Treatment No. alive No. dead é@ﬁjMortaLgsﬁy
O
O >
NTN 33893 (0.045 1b) 0 \
Rep 1-1 43 5 & 1048
Rep 1-2 44 5 L8102 8
Rep 2-1 39 5 & ¥ o
Rep 2-2 39 8 ¢ \o\‘ & 37.0
Rep 2-3 49 R S - o
W &G §?’ & %
Total 259 33\\\&6& O o Mean 11.3 & R
NTN 33893 (0.167 1b) '
Rep 1-1
Rep 1-2
Rep 1-3
Rep 2-1
Rep 2-2
Rep 2-3
Total
NTN 33893 (0.
Rep 1-1
Rep 1-2
Rep 1-3
Rep 2- o
Rep 2-206 Q
Rep 259%
& o
Untrea éﬁsgﬁgb Q -
¢ O &
epl T 46 0. xVEQT QO 9.8
Spepatzs s OG0 B 11.1
'0)@ A <§\ 6\ Q S 6\ b’ C 3 9
0’ o Kep ]'Q (}0 49 O ’Q/é OO} 0(\ %O .
& & Rep@- 1P 48 & oV ¥ 2.0
y 282 SN 14.0
O 0" Rep2s 438 7 ¢ S _
(’\& 6{& Bb pQ@- 3 4 0&0 O\Q’\ © (\Q} 4 ._7.—Z
O Total \\%Qaf & & o 25 Mean 8.1
§@§:§§' o o&'éi <§~Q§§g$9
¢ X o .0 QG
Szégp é§\Q, 8§§§¥>
& A NP
> RO
P & &
4§@ Q§§g§9
O
&§s§9
S
N
\
X C .
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Table 4. Mortalities of honey bees exposed to 2 hour residues of NIN 33893
agp]lsgg to 0.01 acre plots of alfalfa. Applications done 14 September. Prosser,

_ o
Treatment No. alive No. dead @8@ Mortalgj Ly
NTN 33893 (0.045 1b) & &
Rep 1-1 34 13 & o278
Rep 1-2 48 3 N ‘éiw
Rep 1-3 45 1 O (@ o@g&
Rep 2-1 48 0 ,;\00’ N ng” Qé(g{\
Rep 2-2 47 3 .8 & E6.0 O
_ » &0 QY Q
Rep 2-3 43 4 & \o\ & @7 8.5 &
O & &P & &
Total 265 %& ,@0 Qc}\‘b Q}@ @n 8 3 Q@@ &&‘9
v O W O R\ O
NTN 33893 (0.167 1b) & é@Q@&’ &\\,f @&\ &
Rep 1-1 39 & It & 8 20.4 & o O &
Rep 1-2 44 N 2 2 o 8.3 & 60(J &
R _ & & T4 ¥ é\ O OO
ep 1-3 42 > & P18 o 2242 »° NI
i NS 0 §0¢ QN
Rep 2-1 43 O \\é R\ Q/é' QQ L1 S o
Rep 2-2 45 OQ°’ Ko & e @2&\7 & & &
Rep 2-3 36 © Q}\ O ¥ Oﬁo O 60 &\0)
22 && Q .&6 Q= O M & @
@0 O ’é@ ) \go ¢« Q 2\
Total 248" & RO
OO
NTN 33893 (0.5 1b) & & TS
Rep 1 FaSL & & Qo P
ep 1-1 & 43 &7 5 &SNS 01008
Rep 1-2 > x¥ 0@0 N 2 & L & & 4.0
Rep 1-3 & & 40:¢ A 2 & & & WO
P ¢ sz 0\« &\'\’ 8 c)Q/ \Q & ¢ 60 16.7
Rep 2-1 O 0 V39 ¢ 1 0 & 22.0
Rep 2-2°5 ¥ & A1 ? & @
" & LS IS Y 1840
Rep 29 & T Q‘gg ST & 18.8
& ol & O S At o ¢
& & gg@ & 20 S 48 " Mean 15.0
\
Untre&%e&%t;%c@f & & & Qo“\ &
o ﬁpo -1 & 51 O O &b 0.0
BN 152" ¢ 44 & & S 4.3
& & Rep.\@-§o° 50 & ¢ O o0 g 0.0
G X ¥ oo O
o Rep & 430 T &) 10.4
& Q‘B‘ %Q“Z ¥ O o P S 2.0
o Rep 2-3 B & & 1 2.0
\6\Q \QQ/Q \{\Q/ (’\& \(\Q’é(\ Q} : QJO$ ) -
¢ X Total o &0 S
q}(& ®@ .6\\0 0@%2\\ ®\§\ & 9 Mean 3.1
@ S ) XS A
\4 {Q@Q/\\Q@ & &
O S
O & o0
N P &
N
N P
& &
QY
B\
Q/Q? . m
g\"’ Page 23 of 26 31
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Table 5. Mortalities of honey bees exposed to 8 hour residues of NTN 33833
Kp]ied to 0.01 acre plots of alfalfa. Applications done 14 September. Prosser,
1992.

O

2
Treatment No. alive No. dead (Q&'% Mortalit
R\ 3
NTN 33893 (0.045 1b) & Sk
Rep 1-1 48 3 & 5.8
Rep 1-2 48 3 & 8 5&9@@
Rep 1-3 44 6 N d2.0
Rep 2-1 45 1 ST W 2h2 )
Rep 2-2 44 4§ O & V8.3 &
Rep 2-3 43 1 @Q \3\ N @‘Q 14.0 &’ N
N & & Sk & <&
Total 272 &%& \{\e‘\ @\ ,\@@ ég@an 8.1 .\&6‘ O
> &.O N O N &
NTN 333893 (0.167 1b Y &S P & 2
Rep ( ) & S S 22.9 .0 & ¢ &
Rep .
Rep
Rep
Rep
Rep

NTN 33893
Rep
Rep
Rep
Rep
Rep
Rep 2:3
O
&
Untreated
N \ggp
¢
)
N O\‘Q Eep.
TR
N &R
@QQQQ %‘%&
N\ R
C O (& S A W@
O > O Total L0 @295 WO 8 5 Mean 1.7
Q{&b &C,Q& ,{(\Q\’o .5\\0 (}\(& Qg&\o& O\
N & > N
S RSP
v - L @
AN O X
0 O O 0
QQ \c) \\(/ \QQJ
Q QC\O &
O
& \§°
O
Q
N >
Q"Q/ Page 24 of 26 L 3"’



Table 6. Mortalities of honey bees exposed to 24 hour residues of
applied to 0.01 acre plots of alfalfa. Applications done 14 September.
WA 1992.
Treatment No. alive No. dead Morta]g%x
&§‘
NTN 33893 (0.045 1b) & @\0‘”
Rep 1-1 44 4 F & 8.3
Rep 1-2 50 4 8 Ay
Rep 1-3 54 7 RN ) ¥
Rep 2-1 44 7 @ 13T
Rep 2-2 40 12 Q\\“ \0“ Q&b @5& 1
Rep 2-3 .5.6. 1 QQ/& Q\O . ,\,O ,\,Q} 11.1 (’\&")'
: Q ¢
A
NTN 33893
Rep
Rep
Rep
Rep
Rep
Rep
NTN 33893
Rep
Rep
Rep
Rep
Untreatﬁﬁ % & '
SR @i«, \“ \@Q 47 oF & o & 0.0
Fel Lo & & O & v '
& Rég d‘-éo) & 50 ot & A0 0.0
¢Q>¢§Re <§5 N YA {ﬁerv X 0.0
& & Repy 1»9 49 & o &« 0.0
& & 48 > 0 7 &V 0 0.0
6O 3@ QNS 39‘&é\ 9
& O A o 4 1.2
& O &‘\0" «\6 Total K\Q’Q@Q é‘(\ & o ] Mean 0.3"
@OQ & \& o"& é\é & @ o
\ \ - ' R\ »
O & & 0 &R
.Q,\Q QQ/C(\ Q/{\& \{\Q/b Q}\a’& : c,)‘v\o
& A o &
\\(» O(’ {}0 Q§
\& O > ,Q
QQ‘ \C, \\(/ \QQJ
N ¥
Qo
N &
N
@
o . .
&\c’ Page 25 of 26 3\3
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APPENDIX IV

PERSONNEL INVOLVED IN STUDY
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Appendix 2

Analysis of Alfalfa for Residues of Imidacloprid
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Study Title
Analysis of Alfalfa for Residues of Imidacloprid

. \p‘\o" ¥
Data Requirement Q
&S
EPA Guideline Ref. No.: 141-2 Hazard Evaluat1on<§ﬁ%ptargq§$ nsects
QQ \.Q' @
e ol
& Qf’ oS
& SR
\) Q o0
<@ O &
o8
F S
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) %
: A N\
& ¥ ¢
@ ¢
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\\ N X
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. Q
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& Q O 16
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Statement of No Data Confidentiality Claims

No claim of confidentiality is made for any information conEg@hed in
study on the basis of its falling within the scope of FIFRQQ O(d)(l)gﬁ (B)

or (C). (\0)
Foo &
OQ \{’\& \'Q/ Q*
O & é’<§©
Company: Miles Incorporated O LW
Agriculture Division &\ *@ Q}b N
Research and Development Departr@\ Rodo
Environmental Research Q © o &'
‘x,@, g§ L
N N & 3 A\

W

‘ \(\ ,éQ/Q b{& OQ &Q/ - 0' .

. A O & @
These data are the propert@‘ g*? é u1tur'e Divisi ¢° wf]e &orporated
and as such, are consi 1dent1a1 for @g er than

compliance with FIFRA $ Sybmis s @n of these dat@ {i‘é ce with FIFRA
does not const1tute ?\/515 g@a@y right to conga g@f\ 1ch may exist

under any other st@ t@ F {\n any other countr)@.» \Q "N @ \Q\
@«\ 6 GQ}\ ¥
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Extract (2.5 g matr%&%@ Q/&\ <O OQ\Q’ &6 {\6? \\& N N
OISR, § Q&P 0 ¢
5. Example Chromato ﬂfé@@l I&r@ ied Alfalfa ,\o‘\\ © ,@5’ <8 .\O\ 27
Control Extract<§0@ 0'\@%@*01’\0 ach Analyte 0 06 Q&O Q\Q 3>
Mixed @ 2.5 g&\ﬁatﬁml@‘ & ®0° Q0 & a}<>°
Q,c’() &Q/(\\ Q,Q& g (\0) Q/(\ QQ OQQ/ Ab &60 . {&Q,
SR M @ N ¢ &S
S &2}\ 06 KO O \006 & F & Q
L O PP > & @ 3
P & Fag ¥ O & & QSO
Y O W SRS
RIS SRR
T &S S & S &
O & & 30 & V& O
&Q(\Q’\%\\Q ‘0~\Q®Q<\&
(\60 Q O{&“J ®0) Q}’\\, 0'0) .&\0) Q/{\& O& (&\Q/
& PP & 0" o O
D L N &L O
S © O P S OISO
¢’ O IR 3 oo O
& O QRN & W&
QO O \é\ Q Q \QQ’ O 0
RN e O o ' 0 ¢
& O ¥ O N & R
&R O ¥ AR & @ o$
C} 6\0 \\ \\5\ (’\&' ¢ Q' Q2
2O A W PGNP AT N
¢ 0 QU
N R \(\Q’ <O (}\ MY 0
N \(’\& V0 60 Q
N7 o &0 & O
,\@\ &Q/ ®QJ ,QQQ/ 6\ . \c)c)
& 3 & &
W ¥ O @
0 O O L0
Q & N
\) Q\\\o \*\&\‘
S
A\
N
N
& 7 quw
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Analysis of Alfalfa for Residues of Imidacloprid

1.0 Abstract
\*\0) g
An imidacloprid hazard evaluation study was conducted on akfalfa by ghsh1ngton

State University (WSU) consisting of two tests of eight Qﬁbts eachqb The plots
were treated at rates of: control 0.045 1bs AI/acre, 0:.167 1bs Q$7acre, and
0.500 1bs Al/acre. Samples were co]]ected from each @ﬁ?ﬁﬁf trqg% nt rates of
each of the tests--at predetermined intervals of 2,& 24 @&u --to charac-
terize the levels of total imidacloprid residues p éhﬁ% analyses
presented in this report include measurement of §$f a only.

As stated above, samples were collected by WS\. Q\?hey w@ ‘%hen shipped too
Miles Research Park. Upon receipt, samplesw&e(g@ 169ged by Miles perﬁne]
and stored immediately in the freezer at <§5 @S were then an

for total imidacloprid residues by the &ésg&u(e&\\@n@%\

the Environmental Research Section. & O
& ¢ \Q \Q & {\\Q,‘v §
A1l residues in each of the controp% ;ﬁp%lsé? 1nc1ud1ng sampl@sé@uspe ¢ved¢9

beqﬁg@

to be contaminated in laboratory @%Wa@r a ion, were fou
the 1imit of determination (O. 5@p the low treatmentg‘\relfe

Al/acre, average residues werq @2 hours, 4.92 mca

2.69 ppm at 24 hours. At tfbe geng tment rate of 0 Z\C» S‘LM&? c\‘iﬂe,
average residues were; Qf} hours, 12.35 ppm a %\

13.17 ppm at 24 hours. 9 %ﬁe tyéatment rate of; @ x§ Q\&)\
average residues were,@&@ @bm\ \? hours, 54.26 @Bm @Ot&%r@, and

45.77 ppm at 24 hourse” ¥ & &
(\
& &Q’ Qf\ (\ N OQ

. Q Q, 0

2.0 ntrodugﬁg@ 6@\ &&\Qx \\\\ 0‘9@ &O \Q\

The field portﬁn xﬂll@ﬁbﬁdy was conduc é N: ﬁﬁ’sm?ngb@on State Universitly
S Q

(WSU). The é& alfa samples f m Jd@ests were conducted by
the Res1du Qbratory (RAL) og@m,} s\@ formerly Mobay

Corporatign & e Division, Enwixo mgﬁt@% Q&search Section. Alfalfa
residue dat é’ esented in this r@‘bo@% gﬁp@t the registration of
imidacdo ¢°1d\§> & o° 0° &
N @ Q Q-
(\60 N (@, \Q '\ C@) \0’ @Q O& g
X & Ao%kl@%'s&] Name: NN
(\Q/\ @Q;Q 0?0’ O(J \\ (, Q(\ 60
0)@‘2’ O 1- QG—Q} oro-3-pyr1d1n‘3?‘3m§t\gﬁl§a d1hydro -N-nitro-1H-imidazol-2-amine
SIS ¢ &
RS 3 SCommon Name: © 0\\ Hmcgfc\l&pmd
§© o wQQ <§ &
o Experimental {éﬁ‘ ‘05’3893
&c,Q& \\S\Q\,Q Q K
¢ &C(\ Chem: C%J&/\S &9 uct lg@\.:\(;;\&\
N v &
& O &
N NTN 33893
N
& 6
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These data are being submitted in partial fulfillment of the requ1rements of
Section 141-2, entitled "Hazard Evaluation: Nontarget Insects”, in Subdivision
L of the U.S. EPA Pesticide Assessment Guidelines.

3.0 Experimental \&\0’ Q&b
O
3.1 Sample Receipt and Storage 0*0 Qof

A bulk control sample of alfalfa was received by RAL pgﬁ%gﬁﬁe1 Qg]es
Research Park on July 21, 1992. This sample was shi %@ rom Wi 1fe
International Ltd. to use for method validation of a s\\ ilar *@tlgfy that has
since been canceled. Upon receipt, the sample waxg&g ti@ IQQHes Sample No.
93706, and stored in Freezer Storage #3 (-20° C) r}j aterbﬁs \“in analyses.
Miles Sample No. 93706 was utilized for method, a{l\ at1qﬁ Qﬁd some of the &
concurrent recoveries included in this repor{.‘?f & & N
&\ & o &
Field samples of alfalfa included in th1§@re{18rt>0>w e@‘oﬂected in th \f181d

by personnel from WSU and shipped to Mijtes (Q’eiéa(\o\h \{B%rk Two sh1prqé l;ﬁ of 6\

samples from the field were made, the & Qé mg réte$§9d at Miles R

on September 16, and September 17, % dﬁ@1pt, samples g%r 0g ed 19
and immediately transferred to Fre@ e{a #3 (-20°C) by RQ@ {,@‘son &
Samples were removed from the free g?ed for homogemc;gg @
and analysis. Following subsa@le wﬁj(o?%be\’ ginal sample r a,V
returned to the freezer for %&)r@%e@«\ « OQ @5 ) @ &\ \\@
GQ} & PSR ¢ N 0 &
3.2 Materials & & @ O S &SP
00 0&0 \\QO) & : \60 6& (\6 &O \O\ 64\
3.2.1  Apparatus .\ < & w‘ ) SRR
(\5\ Q}\\ & Q/ N Q} 60 &00\ .\'Q/G
\

; O X Q
Beaker, Berzelius ggﬁ Q&O L d Qﬁ ,\o‘ N\
00~ > @

Beakers, Gr1ff1n K 500-mL o‘g' O
Blender, e.g. PQ tzjfogk ann InstrumenEB y-'és

Chromatograph 10 mm ID, m g)ag@ §95«, or equivalent
Condenser, 1 ,ow it g‘tandard taper 2 roﬁ\
Cyhnders, adua Qe ) w}) mL, 250-mL, 50 c(m? \\\’10@ q{f

Hobart F@ﬁd d§1r s(sg?re,{b VCM 25 or 40 n
Flasks,(g\"ﬂ&t-\m)t rq@wﬂh standard &%@a@ 4&%&@\“ 250-mbL, 500-mL
xe

F]as uq&n ﬁ\@ﬂ 1000-mL, 6-YPtep & ¥
Fun J10-mm with faszlfﬂ.qte&’ @Sp&vf e.g. Whatman No. 541
(\

3% (é -mm s\\\&\ o\Q,(' 60 . (76
ory, 500-mL ,\\\ \(\\
\cf’r ne1 &\ red glass fﬂ ,0@3 Wt

@@00 Gﬁs chrd ma' tography - mas ﬁts‘&m%@r @YGC -MS) system compmsed of:
N
S

Hew! %tt Packard HP ﬁ\ erids 31 gas chromatograph

\$%1ett Packard (HPQEQ {Vau\b%‘sgﬁmer
971

)

&c,Q ewlett Packar @ésso specific detector

@&0 Hewlett Packa HP DOS. w\orb%tatwn data system

v GC capillar bequmn, @2 mm ID, with dimethylsilicone stationary phase,
0. 336 film, Oeb.g&ﬂ ewlett Packard ULTRA-1

Ice bath
Laboratory Hﬁ%p]ate/sﬁﬁnﬁgr e.g. Corning PC-320 (Corning, NY)

Magnetic stirring a\? o
\
\\\‘ N

9 44
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Microliter syringe, 250-uL

Pipettes, bulb, 2-mL, 5-mL, 25-mL, 50-mlL
Pipettes, calibrated, 5-mL, 10-mL, 50-mlL
Pipettes, graduated, 2-mL, 5-mL, 10-mL

Rotary evaporator, with controlled temperature water bath \L\QQ; X
Teflon collars for standard taper 24/40 joints @0 N
Thermometer O o
. &
3.2.2 Reagents/Supplies g & O
O&O o) & ¥
Acetonitrile, HPLC grade | o)\' 0{9‘ @Q' \QQ’Q
Amberlite XAD-4 resin, 20-60 mesh, SIGMA 37380-4250.&° ¥ & )
tert-butyl methyl ether (MTBE), pesticide gradew” \0 Q&?f QO @0\'
6-Chloronicotinic acid, e.g. Aldrich 15,635-3¢(Mitwaukeg, @WQI) O* &
Dry Ice Pellets (to be mixed with sample dui\tﬁng\%\@‘t'é\ gbmogenization)(@\ ,,{,"
Filter aid, e.g. Celite 545 AN GO & &
Glass wool ng c_)&(’ .\\\0) Q}\Q QA N Q-
Methanol, pesticide grade S o‘&\ & \00\\ \(i& (\‘Q’ » é\@ &
Methanol/1% aqueous sulfuric acid m‘i{d“uqé, &Qf ]Q’\Q(v:@?) O {& O@° &
Methanol/water mixture, 3:1 (v:v) L \0@5 o7 ¥ @0 Y .c,b O
N-methy] -N-(trimethy'lsﬂy])trifh@@o\@&e&@n' {MSTFA), e.q. A]\{@ri\@l’u 24,@1\ \’f‘
(Milwaukee, WI) & ¥ & &0 N & O O
Q& & & & ® & & &
pH papgr OF (W C))Q’ L W 0{0 xo 0}® 60 (\0>
Potassium permanganate, 50 %&:T i@%r@&c@éo@@ solution L S @&
Sodium bisulfite, anhydrous & &0 O \@ RO A
| : 0 NN Q> R NN
Sodium hydroxide, 32% a q@og@ ) uiolqgi@ O O ,@P <O .0\°
Sodium sulfate, anhydro 09\'3%&1 && O O 0{\6 Q&O Q\O\ S
Sulfuric acid, 10% agueous so utiof S Q@ L
Water, HPLC grade o é\qf\‘ N @(\Q ) O(\@ Qé \\60 @0 .{@6
ORI IR
3.2.3 Ana]%g‘c%gﬁ Sﬁ%gﬁ, r:@ & &M & O
O (’}9 &0) (,0 Q/Q

3

Q Q Q\ \00 6\0\@ 0

Three ana1yti&a&\\t§ %c&ﬂ‘d@ were utilized in the ana s€s of samples included
in this report " These being the followjAgi® & « &

< P L \*& RN

¢ > O &
O AN \ R N
1)@‘\% mid @é’l oprid & \\‘\& \\2,0\0 s\
Q quRA!S) L@@%. K-335 (PT170&§}8@S]®° O (&
@060@0 &é&g@@&;&@from Miles In8:590 @é&l&t%\&@“mvision
O & N N e XX
& Trormata Wt (255.6) (¥ pércengiPurity (95.9)
SO Qe 8 .
N & Ql%m1ca1 Name: o @ ré‘\sg@%e«fs\m Section 2.0
Q/{\& b{\' AQ’ 40 &Q‘Q 0\\\0 O&Qz\ © (\Q}
&Q X \00" o Experimental me‘? @NT&Q%#B%
¢ o0 '
N Q}é?\(,\@@ Chemical .\S,ﬁor*gsé{gu@%:@@%&&sented in Section 2.0
.Q,\Q &Q,(’ : & @6 8’6 O , :
N 2) Desm‘%{(%—métabo]ﬁg;\‘%f Imidacloprid
\0\\9 [RAL Lot No. \0331\ (Reference Substance No. 890913ELBO1) ]
QX Rec ved fr%(@& r Pflanzenschutz Zentrum, Germany
A OIS
Formula l&tﬁ@;ﬁﬁl) Percent Purity (89.0)
) é\
’é‘
N
& 10 . -
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Chemical Name: 1-[(6-chloro-3- pyr1d1ny1)methy]] -4,5-dyhydro-
1H-imidazol-2-amine HCI hydrate

Experimental Name: WAK 4140

Chemical Structure:

3) 6-Chloronicotinic acid

c)c,
[RAL Lot No. R-200 (015%&&6&@ &

Received from Aldrich C 4@ q? 40(\ R
g U L X
Formula Wt (157.6) 0Q \\@ é%coeht@umty (99.0) 60 8\@6}(0060% (\5?
& &
Chemical Name: 6@4 gﬁ @\o-\B pymdme car 'IQQ @?.1@*\ 6&&
& & &
Experimental Igd?n%&o \\??’0(1% \60 0 Q\O Q\O\ gﬁ\
Chemical Sgi'uqzﬁlgs‘ (\ @ K
Y (© & N ¢ ¥
\\ \6 O \O\ O CI Q/Q
¢ TR — NIAS
C§§‘§> S g N
< &0’ &N 6-C Inlc
¢ & O M \\
T O N RN
N\ 6 ‘é\ 6@ 60 )
Vo @ e ® o’
o & O \gg O \Q&'
SISO & O Q&
SO OO » 0 &
O & VO ¢ o &
(\Q/\ @@0 O O@ s\\‘s\ o 6& O
O @(‘\0) ° N \‘v S

0
¢
ofoo’éfﬂ ana@ly eEa] standards ]? E\t&a vére received and stored in the freezer
& ébf RAL re! r1gerator R-1., @ L@;kt Q@ q@' are all standard dilution levels

C)é\ ) ut@@ig@f’ and their d11g1 a@v .

60

Q‘(\ &c,Q \0 0 \\ <<\‘ rrés Parent | |
R\ o) Compound e (9 va]ents Diluting Solvent
A & ¥ -G
\\co Parent Im1dac](9‘br1d ,;\o*\ Q}‘Q 250 Acetonitrile
Q&‘) Desnitro- metqﬁohte \\& A 250 10% Water in Acetonitrile
W\ O LR
A Qb 5}
O
o“\\\§°
N
N
O
o 17 - k
® 46
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ug/mL Parent

Compound Equivalents Diluting Solvent
Analytical Reference Standards O
6-Chloronicotinic &
Acid 500 Aceton b@\w le o
250 Aceto@qt ile o
5.00 Acegm ﬂe N\
1.25 Acet trﬂ@v @
& ¥ Q/\'O ‘O\QQ/
Fortification Spiking Solutions .(\5\’00&‘2’ &}5\&0@
N C
Parent + Desnitro Mixed 50.0 Q/@i@}\getoﬁ’:}%ﬁ]e é(&’
5.00 cet rile
% ,&Q,(\ QC}\ g o \&(Q
In order to alleviate needed calculationg’ r;g?q iPe t@@correct 1nstrl%u}hntaﬂ y Qf\
measured residues of derivatized 6- chlw \s@c \é‘md back to pa 1m1da&
cloprid equivalents, corrections to lents were made e tige' o
of first dilution of each neat sta @wo@s to be used. ct@ﬁs @
were made to all standards utﬂlz@fg,\mn@(}u@n 0§arent 1m1dac1 for
formula weight and percent pum&@ y& 0)@ ) e &
Q)Q/ OO} AQ} {Q 0 &\0)
Standard solutions prepared ﬁré&s Q& 'ﬁ@the R-1 freez
Calculations for eqU1va1eng§ standards re h @x, f01~
lowing solution concentratiop c@*m%z\g?ﬁn to parent equi engzs based on
Towed by an e)bﬁr%& gﬁog of either

a nominal sample we1ght(>0%f&'5\® @,é&

10% or 20% of total ‘%umé Ca final volume of 2.00\ 0
QJ(?(, ,&Q,Q\ QT:\% Q, 0 ((EOQQ An&' 00 {&Q/
3.3 Prepara%g‘%, ngo?gg@ggr%ﬁi Q \Q* O @ P
) O S
Prior to extraQﬁ &h @%np]es of alfalﬁ\g %egée1ved were removed
from the fr‘%g c{l\tf@ &o homogenize e @n Pv “sample, and immediate-
] y returned@ °Pr' 26y Q&orage This 1 &Opgr‘? e@l\mborder to reduce particle
size of the gx?a b §Ssus and increase ficiencyCoftextraction at the later
needed date¢ ﬁ’i amples were processed pg“m(s“t%o\bxtractmn by RAL personnel,

followi g?anso 0¢’ $500011. This Q{}r@ﬁc re es chopping of the plant
tissue sa \@ @» HOBART VCM 25 \gbresence of dry ice, then
r

aﬂ@wl\»ﬁb g\b f ice to subhme hJSPe @n eezer before repackaging.

@ueﬁ@o tQ g%ld labeling o( a)m‘??]@ #7 31 and #8-31, these samples
| é e pr@%eg ed as treated es’&wgt Qé‘t know]edge of them being field
QQontroQ@s Therefore, 11: (\chat these samples were contaminated
&é\ O durg\n% @omogemzatwn @dz the1r being extracted. -
& S et 66’
Q 3, 4 Anal t1c h &\
\, X
0\@‘ F\e]d alfalfa s wereb\ yzed for residues of imidacloprid by a modi-
W fication of th method de 12? bed in Miles Report No. 102624-Rl. The modified
Q\\\Q method, as utj} ized, {5,0 ented below.
Q
o‘\\\s{s\o
O
O
)
2 12
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3.4.1 Extraction

Place 25.0 g of the plant material in a 600-mL beaker. Add 300 mL of
methano]/l%.aqueous sul furic acid (3:1 v/v), and allow the sigp1e to soak for

30 min. \QQ Q&z,
O
Blend the sample using a Polytron blender (or equwa'lent&o‘for appr@‘&mate]y
3 min. (\ Qo ((\
QQ’ *@

Vacuum filter the suspension through 10 g of Cehte&o‘fﬂzjzer alé’ &%mg Whatman
541 filter paper supported on a Buchner funnel, 1 00@ IOOO%LQ‘&acuum filter

flask. Wash the filtered solids 2X with 100 mL \@hc\{@of dgfﬂed methanol/
water (3:1). Q \
RAAN xo o

Transfer the filtrate and wash to a 500-mL..gr ?1 t%d @y}@hder Add suf cient

methanol to bring the total volume of thex \x&aqﬁs to 500 mL. Mix the%solu- Qﬁ\

tion well, and transfer 100 mL (20% samngeé@(qt{&%&, th\? to a 500-mL ﬂﬁt bottog}\

boiling flask. Q/&\ 60@ \Q & Y\\OQ & & §
C
NOTE: During the initial metgﬁ Q?é ifEl tblomq’work this prq@e ure wqgo
proven to be effectn(,e vg@%hb contrcﬂ sam ;l@ at w 5\\
received. However, ‘w %ﬁ Q?d samples were &so %
permanganate sol &%Q@Ut@f’ or oxidation vg)@s r@%cg%e 1y

exhausted, 1nfe5&"‘ matmx had cony and ;¢omplete

oxidation of the u1d not be tru@te@ @i refore, the
amount of e%@fa ‘P1qﬁ>o§)é§6 was reduced mi \8 /&Qample

equivalent)oa p\é %nganate appear @g on' as normal.

The fmalﬁéokbﬁ@t@&%t Tater in this Q*\egbrg\ q@i@ﬁ t at 2.00 mlL
for a]]g%aua‘p\ °§ ing in a matrix % n in the final
extragfs& @g/,@‘j\_ for the method'v 5 %@n@nalyses, and

1. zgoﬁgéﬁl_o{&\%@%@@analyses of floa“ld\\% &ﬂﬂq§° Q

Concentrate b]\gq% ga‘ an aqueous req&n@r&fbﬁ«ﬂ using a rotary vacuum

evaporator @ﬂgﬁ(} ﬂ\\i,vemperature of 6 C Qb N
SR NIFSANITIR
Y ¢ O X &\ & X
34201@ g&mg RSN
VoS QL QIO
ﬁ\ Q* & 0 O QO &R 6&
Re uN\( Béstﬂ greparatmn S O & O&Q &
& 40 O ¢ o 0 NS
(\@\ @ tiple analyses, ]\&&%go g04 ¥esin was cleaned for analyses in
& buuo s follows: 3O & ,\\o
0) & ‘9 s\
N 6 Q O

é(” & isq) A‘?’]ace 500 g of &3%%4 &s&ﬂ a 2-1iter Erlenmeyer ﬂask and add

o}@ ) N 5 500 mL of me wxf’rlo*ihe flask and allow the resin to settle.
30 @7 Decant and gj" !&e‘\ supernatant.
Y &c,Q ’QS\Q/ <<0 N Q
& & 2) Repeat S&éptﬁ twi c;é ﬁcé\r a total of three methanol rinses.
& <
QN N\
\0\\00 3) Rep%g@ Steps koﬁn@\(% with a second 500 g portion of resin.
Q &

4) C&‘ﬁl\bme the@:w@ methanol washed portions of resin and place them in
a 4- 11ter§3 ered glass filter funnel mounted on a 6-1iter vacuum

filter f4
eer,§ fask.

&\Q/
¢ T “
QOQC) 13 4&,
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5) Rinse the resin by allowing 1500 mL of fresh methanol to slowly
percolate through the resin bed without applied vacuum.

6) Repeat Step 5 three times for a total of four methangﬂ rinses.

6@
7) FoHowmg the fourth rinse, remove the remaining {@thano] from the
resin bed by applying a gentle vacuum to the f1g§ untﬂ@b more
\

methanol is eluted. Discard the solvent. Q
&Q}\ N
8) Repeat Steps 5 through 7, substituting to'lm@n Cfor rgg?th@m]
0) 2 X *0
9) Repeat Steps 5 through 7, once again w1(} g@ hano\bq’
N ¢ O
10) Repeat Steps 5 through 7, subst1tut@§ @@ er Qﬁﬁ” @rhethano] &
A ¢
4 \)

11) Store the prepared XAD-4 resin 1@%@31 aiﬁ"d glass Jaf‘\\\@

O O

Q" 6
Suspend 10.0 g of the prepared XAD-4 res $ "1:;@3(2\01}1%\%1’ water, and Qur:;'y pa \50

a 25cm X 10 mm ID chromatography column hQ’ suspension. Allow the wa
to drain just to the top of the reg\ﬁ%L @ tbqbqbk&ce a plug of g]&sg&woo] \e?

- ‘9 Q 0
top of the resin. &o @\@ & @ \\g\ \\\& o\ 5\

Place the aqueous solution from‘?f@e gé?’ttoéc @"on procedure o thoqg) t@? ﬁe

XAD-4 column. Allow the so]@%lu 5@ Qé &§%hrough the cokﬁmnf%%§ a Q@of 2
mL/min. Dj d th & O e
/mi iscar e aqueoq@t@] g\ & s\(}o‘?\\ &\&&\o &

Rinse the flask that hel&} the. &%@nu@osolutwn with géb mb of @e A water and
place the rinse waterib $<Pl%oftco%ilw Allow the rinSe to.pass tcﬁ\rough the
column at a rate of <2v m{})’m @@card the aqueo &q 33»% O @
&‘\0 &\}5 & ’\@ N & O & N
Repeat above ste 6@ & &ZIQ \006 \\c} 0)&0 &
\O 0 Q/ ¢ Q/
\(ﬂues from the S&Q’I t@\n b@low mL of fresh methanol

Elute the 1m£% é@“
at a rate o qq, Q Hect the e]u%@e ‘m@ qwl\ flat-bottom boiling
flask. é‘ v& 60 & O \\

& 6*669 %? S s
Concen&%a&@ lijfe «@o]@nn eluate to ldﬁ? x(vor egcs)d?otal volume using a rotary
vacuum g&égﬁra@ r«with a bath ter@%rﬁu@e 8@ g@f’

¢ \% O & b\ O
Dizsol rgﬁﬁdue in 100 m‘k ‘Fr <h Mah@r

> S \°> 6 O \(\\(’

.\50%35@(’.3 &\ g%\datwn to 6- C@Thgj’m\ %\}(n'lé Acid
& & AR N &«

NI
0@ oN Add & “of 32% (12N) ag%e@‘hs@od ﬁydromde solution to the 500-mL flat-
Xe

X %@0% 0iling ﬂask &\(gﬁmq @%Qé’ final aqueous solution from the XAD-4

o Uéﬂng pH paper d %e\mﬁnne t\bb(@‘ﬁ of the aqueous solution. If the pH of the
\\& solution is >ng hen pm@%eg past next step.
0
\)
R If the pH a@fihe sol Qﬁ 1s <14, add 32% aqueous sodium hydroxide so]ut1on,
in 1.0 mL port10ns df e flask until the pH of the sample solution is >14.
0 $\
N}
o>
& 14
Q
N a3
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Add 50 mL of the 50 g/liter aqueous potassium permanganate solution to the
flask containing the sample solution.

Add a magnetic stirring bar to the flask, attach a reflux condenser equipped
with a teflon joint sleeve, and place the flask on a magnettgﬁkt1rr1ng@hot

& O
Rapidly heat the samp]e with vigorous stirring, so tha@? t{}e samg\1°e begins to
reflux within 10 min. Continue to heat the sample at e\g& X '\’aﬁ'h stirring,
for 6 min. O (& & &

Immediately remove the flask from the hot plate %ﬁd\;&dd SQ%L@%f fresh water
to the reaction through the condenser to r1nse®ng\°res1d@%§@<‘ﬁack into and cool

O 3

the reaction flask. %Q’ \ .@\xb&e @@& |
Remove the reflux condenser, and qU1ck1y€gi Sk in an ice-wateér bath. <§\
Cool the solution, with agitation, untik {2’@ in e\p\ﬁ\ago emperature 15{@ 15°C. @Q}\

o \ :
Slowly add 50 mL of 10% (1.8M) su]fuﬁ’c@cm‘ %ﬁh&ontmued cool 101}% @hd 60} §
stirring, making sure that the 1nt 3 ne at ture of the sol c§ﬁ3§Qdoes~aotﬁ
exceed 15°C. @ & @QS & Q}\@ S\\Q‘\ & i} 0\&5\
Add solid sodium bisulfite 1n QQ Q@% @forot\’lon@}, with continued 01)) ar(db
stirring, at approximately }}0 i 15'1” a&%. Continue adQ n%&‘\th& d%
bisulfite until the solutign b %cgﬁhe@ck@ar and colorle Q\\ @‘T]g@. about
5 g total of sodium b1su01%15 e))t@e {‘quzlred Oo& 6(’0 & 4\0\

Ni F & &
Determine the pH of t@% sﬁqlu,%@ﬁ Q&ﬁng pH paper. é\ﬁ(\t\ﬁe@%{@{}s@eﬁl, then
proceed past the nexf gzt\ege 0&\ OQQ’ \\5 @0 N
& <© (& Qs IOMPN

If the pH of th o‘s l‘ht@ﬁ’n& , add 10% aqq@u%&st@f%&%@md to the
so]utwn, in L éu}. g&i'@ Q@, to make the th @a & 0{\\\ &
Transferthﬁgedued§> Q¥ﬁt1on to a 500 Qﬁ% y@fﬁnne] Add 50 mL of
t-buty] mgihgﬁ BE) Stopper\é h@ke&t g“funnel for 30 sec. Allow
the phag@s a?o

g@ 69 <5 o~ ‘$°

Dral\b w@ Qﬁteous layer b%}@ xfﬁa&t{@?.‘:{gﬁ -mL flat-bottom boiling flask.

o§ S &R
Qﬁa the ayer into a zh Qa &B @tom flask, passing the solution
Q,chnbugh é\ of 30 g of an&? cﬁéo\dhum sulfate supported in a glass funnel
mpp d‘ h a g]ass woo@pl@gh’& hg}s ium sulfate being pre-rinsed with
& o mL%f TBE & 0 &
\}é\ QO)‘ t}Q/ &Q’ $
60(’ Rgpbe%t@ the above gn@h t\] 1th MTBE two more times for a total of
’ fhree extractions. m% the dried MTBE extracts. Discard the

@agﬂeous layer fo]@wiﬁg the)é\tt@\rd extraction.

8
\\00 Rinse the SO%_« sulfak @@u 30 mL portion of fresh MTBE. Combine the
N rinse with t\l; MTBE e\ r\gg . D1scard the sodium sulfate.

Evaporate the combi ﬁ 0MTBE solution almost to dryness using a rotary vacuum

evaporator with \\aO% temperature of 40°C.
N

Qs@ 15
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Complete evaporation of the solution under a gentle stream of dry nitrogen at
ambient temperature.

Dissolve the residue in 2.00 mL of derivatization grade acetog;tr11e
QO

NS ¥
3.4.4 Derivatization & Q
&~ 4
Place 250 uL of the acetonitrile solution from the 1ast§% €p of gﬁ% oxidation
in a GC autosampler vial. 69
O @
Add 250 puL of N-methyl-N- (tr1methy1511y1)tr1f1uorq@;q§hm1de’fﬁgﬁ%A) Seal the
vial, and mix the contents thoroughly. At the s@ﬁegﬁ1me the addition of O
derivatizing agent to the sample extracts, 1ns@f éhta1 ence standards of &
6-chloronicotinic acid are derivatized 1in 11ké'f@§h1onqﬁoqbe utilized for:& §$’
instrumental calibration. As solutions of’§%m£~e¢§xg§é cf’ and standard @@S &
treated in a 1ike manner, reference to c @/fﬁ¥ all calculatidgns did <§

not include the two fold dilution factoQ@rQ)@ulb n f{qom the add1t1orl@ f MSTFA%&\

O & ¢
Allow the reaction to stand at amb1ea% hém r ﬂ%réLFOr 1 hour pr 69 t% ins ua§‘
mental analysis, bracketing each 1 Q/ Bﬁfgﬁéfﬁvat1zed samp1g$%§fract~a§i§
that of derivatized 6- ch]oromco& 1& a@‘nd@(\ 40{\ \.\(‘\\0,&\\ o\ 5\\
O & & N o ¢ &
3.4.5 Gas Chromatographm?ﬁ ﬁy gfg’ O‘é\@ \) @8\6}6 6& (@0
Instrument: HK% \o§ s@e?l with HP 7673\ s@ﬁg&@r@
g O
Column: \000 k{@ @ﬁ‘ 1 (dimethyl 51&1 &lgf \rgi\ capillary
& & ID with 0.33 é\&‘ lo thickness
@%'Qé“ép N €° ¢ O S
Sample &\ @" & A " O o‘\\ ¢ io\
InJecE@o%@\\ ﬁary 1n,]ect1or[8<§’n ﬁp 3&1@%5 *fﬂode
Q/q 6@* Q& +Q > Split flow r@s g va]ve on 1.0 min.
NS @6 2 e‘ Injector tefip #Peba
N R 4@ Injection *90&4)
@ &Q/Q 60 \(’ 0\ ﬁQ
Q lémQﬁva r"zs‘Q <§~5
O
@ & a\‘lﬁ.\@\ 80°C for b‘\mqsﬁ \\g@u\ ﬁa]
Qb O (&(’ 0’ /@a M ramp to 160°C
& &\\* QO \@0@ @’mx‘h nqﬁ ramp to 300°C
v L R @0 ﬁﬁn isothermal
. 0’.,&60 Q}é\q’g tector: @&\\5&?1 fﬁag’s g&lectwe detector in SIM mode
O NI Q@ N l@é”t%é)t\&&n of ions at m/z 214 (primary method)
.&@ Q}\b & (@Q\(&@Q@ . 170 (confirmatory)
> O o
&c,Q& @Q\P «»QO \\@ N thé» detector is turned on after the initial
4‘2’&65\ @Q’»\ QGO &c;é (9\3°m1n of the GC run to allow solvents and |
KA ~ d\{\‘vexcess MSTFA to elute prior to data acquisition.
(z O ¢
3.5 a;éulat1on%6$~ \
Q& QP

Presented below aggfhx@ﬁp]es for various calculations performed to arrive at
residues and rqu@ presented in this report.

™
SZ/

O\
&

o T 51
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3.5.1 Standard Solutions Preparation

The following calculation was utilized to prepare primary dilutions of neat
standard, correcting to parent equivalents, so that any further calculations

would remain straightforward when the needed nominal concent\g&ion is .known:

O Q
C 100% 1g 0&‘° ch’
G = A X B X —m X X — @Q
255.6 g/mo] D 1000000ug &
Q x 6@
o (& @ O
OR 0)\» & O &
\{&\ &Q/\\ &66 \\Q\P
A X B X C W& ¥
- —_— Q \d & @ .
G = QQ/ Q;Q\ | Q,\/O ,\,Q} &")
D X 2556000 ug/mol% %@@\ \\QQ. RS 6@ .&@@
where G = amount of neat &a\dd b‘é weighed out Qgﬂ\
A = final needed s 1}&3‘11 §ﬁn ntration in parent N
equivalen F ¢
B = final vo w%e &i (mL) &‘ ¥ ¥ &
C = formula at standard (g/mol): )Q& N &
D = percen& anbeat standard (%}‘)\\ o\ v & &
oS \\Q, (Q \\ &\0)
Example: Desnitro- sta y‘ér r&1 be 250 pg/mL &r@?’c @qm‘i\@ﬁents
with a {IE\ né'r gﬁe\g 100 mL A\ OQ\\ O &\o \6&
0) \,0 (' N
250 pug/mL X &‘10@ mi& & &@7 1 g/mol o O Q\O .
¢ - 2 L LSO VR {mg R &
89.0%" X 2@\%6\0& 0,549/ mo1% SEIE &

& O
O © o‘ A\
3.5.2 Bulk Cogei\ g‘ @& ,‘gﬁ\@%ﬁi\ Samples & \@Q NI é\@ S

Total residue Qﬁf Gmﬁa@ﬁ) id and its metiﬁolb\qt b@?k control and field
alfalfa sam@§%49e5$° g‘flﬁted by the fgﬁgﬁg&i@a‘
\. Q 60 \
< i’ K sTocone x @? & @
8& “‘69——“6‘3—@ @"* ® ‘°
&Q @Q

N S
6 & & ¥ &\
{\e\ ((\\d‘lere @ (R S = appar e‘_ﬁt@ ggi‘\d e 060 sample rounded to three digits to
0)@@60& @é\\@&&b the ‘\1 e&wﬂ’emmﬂ point (ppm)
N @@@Q SPL = @B\K‘l:(\lg@ﬁg@? gﬁesponse for sample (area)
O ¢
@&Q\Q\&*\ STDCONQ\—&%UQ&aL@T&standard conc. (ppm) relative to matrix
Q& ® N N\
&8 &8 8 g S0 Init. Sample Wt Actual Final Volume
\ DF& & = —é—é——— X ——
600\@ A 0 %é%ual Init. Sample Wt 2.00 mL Final Volume
. C
/\\\\c’ STD \}\\ x§‘vemge of instrumental response (area) for preceding
\\Q Sand trailing standards
& @
AR
N
o>
N
Qc,Q/ 17
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Example: RAL Sample No. 93706A-1 (Unfortified Bulk Control Sample)

(3516) X (0.50) X 1

RES = ——————— = 0.003 ppm (<1. oqﬁam) X3
(505514 + 613274)/2 & &
3.5.3  Recov & S
ecoveries Q,(\ & {Q((\
N

<
Total residues of imidacloprid in laboratory fort1f{é3 é}l\fa cqﬁqf.ro]s were

calculated from raw data by the following equatwn(p) \& 6 @0\0
® ’“Q' O X2
Q\\Q N 0&2} & &
(RESR - RESC) X 100 & Q\O O O N
REC = —m8m ¥ ——m——————— A& & & Qv & &
FORT N *&Q . & (\6 & &
Q;{}, O 0)4 \(\ 40 \}\\ &0
where REC = percent recgve@? é\\?@%nﬁﬁcatmn perqu‘meg @Q (-
L & S &
\ 60 Q$

RESR = residue gﬁ& @?‘m@ﬁe of g%? recovery samplﬂﬁ using

equat gﬂ\f%“ %b e’ (ppm) \§\O 5\ é\\
0
RESC = resﬁau\@ fq?r spondmg contrgl sam gﬁsu@g
egciha\ @e @ﬁove (ppm) gi\o) OQ&&Q&\ v
N &Q/
FORT & f(& m‘ét@«%n level performe @%Létwe £0 matrix

&p@gﬂ(‘}\»\ 50 QIR

0 o \}\0 \'OQ Q:\Q &\

Example: RAL Qé\fngd% NB o%li)GA 2 (Bulk Co@\ & §§ @@5{ 1.00 ppm)
6 *OQ’ \\ @6 \Q ’&O& & o
@ GQ 0‘7 & ¥ & Qﬁo
e> £:003) X 100 q,°> W @
RE%?Q’ X Q\ Q\B%OR%&\@QW
& ¥ @71.00 A N
Q (,\ \A Q 2 Q o o
\(\Q’} & 60 ) N © QY Q@ N
4.0 N Bﬁ%msié QQ}D'| SCUssion t} \\(’ \0 \c,\ N
. & ¢ Lo’ S
4.1 50(0 & gﬁ\%& eE\s'lidat'ion ¥ O Q(Q \QQ &
Q/’Q \%0 6 Q C}' & Q/ b\o

. S A0 O
4 _qf’_&@&\ S s @ﬁfmental Resr o Q/.‘iy»‘h ? | 60
\ ~ ‘0 ‘ \O \(\\C’

S b% 1nst'$ru énta] response @\? i &‘pro to GC/MS analysis in the presence of
@0\ 6.?[191d @onégo) alfalfa ma @Qn@\\ﬂ;@ 1ﬁr@i&emzed It was found to be linear

) over@tr@ range of s.a\mp\leQ )@Qtra%t (residue solution concentrations.analyzed.

Th@é%\o@]&ta are preser&t‘e%eﬁ“ qu' rqq&l and 2.
C)

AR
@mwe 1 presents ﬂ\n&’amtyvébfo?he derivatized 6-chloronicotinic acid in

«2' solvent. The 1e@¥ek3\ of analyte relative to matrix presented are 0.025-1.00

ppm when obsengéd as thg&? g matrix/mL equivalence, and 0.050-2.00 ppm when
observed as t, e 1.25 g\kq,Qna‘@%x/mL equivalence.

N\
\\Q\\ s
& \é&‘\
O
&
N
g\"Q/ 18 0J
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Figure 2 presents linearity of the derivatized 6-chloronicotinic acid in the
presence of alfalfa extract. The levels of analyte present relative to matrix
are 0.025-1.00 ppm. This curve was injected with 2.5 g matrix/mL equivalence
present. Since the field samples were analyzed resulting in an extract for
injection of 1.25 g matrix/mL this same curve with said matn@ presenepwould
be presented as 0.050-2.00 ppm. Actual injection of this k@near1ty #as not

required as the presence of less matrix in solution wou]cgo‘i'nave eve I'Q)) ess
effect on the instrumental linearity of response. & o @

Q" ¥ @
4.1.2 Recovery Studies Performed &0&0&(‘5\ &z,

C)
Recoveries of mixed fortifications of parent 1m1c{a§ f?pm \o?\%s desnitro- <O
metabolite from alfalfa were conducted. Appar %Qsm 01lowing analyses &
were reported to three digits to the right of @é ec @omt in ppm prl\@r (JOQ
to calculating net recovery percentages. &P %Q\@%r\ﬁdg&a are presente@ in 6
Table 1. \ S§f &~

Q

The method was validated with mixed forﬁf x@’ Q(f“ parent 1m1daciprx;1d an%@e &
its desnitro-metabolite, in the bulk n trok‘alfalfa sample rece&\@d < The 60 &
levels of fortification were 0.50, 59 Q@ ppm of each

recoveries of 77-106%, a mean of %@’\@%%d\"av\é\ty‘?dard deviation’p fQ\iM 6.

0) .
In addition to this, r'ecomememQ e{r\n@%d@%@ﬁmatmns of n@é\t @m aQ‘i’Jopmd
and its desnitro- metabohte Q&Qcoen'ti@u},\f cted‘with each ana@aﬁt ical @um%{&the

field treated samples. The med to verify quQ\m ‘fyy@of
analyzed residues found i es analyzed orb ‘tn& c@ys he
concurrent recoveries wqﬁe g‘&y &un at the 1.00yor n@tota]
fortification level, e\@ats&?v Q’t ‘m@ﬁwx with addi o wﬁ @ec\d\? ries run at
higher levels to encgjg\pqﬁs e@n est measured fd r&%ﬁe,@ Recoveries
ranged 71-131%, w1tJﬁ> @‘F 1\0 %, and a stan@ﬁr@« G ol of 17.2.

O Q é\

O& \,0 Q O \O
Example chromat g@r@ﬁ%x "igjections of the&"i@tr{ﬁ: Q%a\lngreference standard,
- control extra&@ K %Le% e @@ery extract ar@ p{z\eseﬂ gﬂ“ as Figures 3 through 5.
D 0 2
4.1.3 Lz N &% of Determinat: % Q3 QC» Q}
o q& » & @ SRR N
The 11 ﬁg(ﬁ\ te?mbﬁatwn is defm@??\g&x g@ﬁ:@ lowest detectable residue
level,at @which #eld iable measureme 8r rmed, this being supported by

acc a\b ergb ies from the g Q@%Oe)vgo@ evel.

0%1? th \%e\bﬂod validation &tr@\ldﬁre&@f ﬁ?)’rhﬁcatwn level performed rela-
ive to md xix was 0.50 ppm@"ofo ach of the analytes in mixtures As this
&su]te@ an acceptab1ec§ r;ekovery with residues in the corres-

0@ Qonndwg control less thazﬁ2 0 & gﬁe nominal limit of determination of
o 0 5@ was validated® Th es%fe,?‘ex@m subsequent analyses of field samples,

t residues ca ulﬁ% o 1ess than 0.50 ppm were identified as
Ppm. 6 N '\O

& & &
: Resid s of ImidacToprid Found
So\ D S R
R The total re\s\‘ldues of\a‘m{@aclopmd in each of the field control and treated

samples are present &’ in’ Table 2. This table also presents averaged residues
for given intervals 'grouped by treatment levels.
N
™
¢
)
> 19
'\ =
(,O . N L

{
2
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Table 1. Laboratory Fortification (Parent + Desnitro-) Recovery Summary

8&\0). A
Q
& O
- Totall \000 @Qo)
iles Conc S
riamg]e Added O’\OQ%SR?SLSJe@&@&w Percent
umber (ppm) Extract ys ] RO 0" ¥ Y
rac Analysis &\00)@;’ LSRN Recover
Controls Utilized for Fortifications \\“ 6‘2} é&(\ N
937062 NA 08/03/92 08/06/ 0% 63 vl Q’&
#7-11 NA 10/01/92 10/08¢ %@° @o 003 & v
#7-22 NA 10714792 10/16/ & <0099 ST
#8-11 NA 10/01/92 g%@) *0 0.006 & v
#8-31 NA 09/30/92 y (6? @\ 0.29] Q@Q - &
R / NS S &
Method Validation 0° 6@%& ¥ a{b& @6\\ 0‘& ' 6& °§
93706 1.00 08/03/92 O Q\Qb 067925 0.885 & O gp
93706 10.00  08/03/92:° ¢ .08 0‘1/9% 10.55720 . qog”
93706 30.00 03/03/%9 Q,@ < 08/07792 23.018 .0 & 9
& & Q&o’ 2O & 30 N NN
P &R R & O D I
e‘Q ng é(\' N @§ \g‘\&t QB\&\? fgane= 90
93706Concurrent Recovem(g‘s @ O 0\“ .Q‘ 6&0& 06@&0 \23\ é@ﬁ - e
1.00 ° 280 o “10032°
93706 10.00 & %%ﬁ T @00 «"* 1“° s ol
93706 10. o 2 @ 10/08/92; 0 i& o
93706 30 % 10/15/ \0 3‘ 182
o Remgectm% @Qf a‘bo\w‘e sﬁtract -> 10/1 z;bg" O 103
- 10/15/ 996
711 Rem{ k Qé\fo\@bc&g‘elgxtract -> lgsﬁbg 9%@@ N @Oﬁl 020 ;%
- 92
#8-11 Egb : 6\10514;92 o@@é\&éﬁz@@\\@@ 13 2:12(11 132
fa-11 ¥ 12 0 10/14/92 0&\{‘43{9&@% & 1580178 13]
SRS .\Q@;%ge 10/19/92 9 (10722792 11.644 116
.Q)Q, \} QO O & \.O & 6\ N
K & & 60(’ S\ \@ GQ 00.%6 Mean = 100
0%@ o"\\ & & &\\o 6\0 S (Jo BN Std Deviation = 17.2
\.\c’ .\,6 \(&\ O Q} < 6\\ OS\
NS NN @Q S &S &
o SO O e*@ & o
&\ ¢ \. Qf\ &(\ &}OQ\S\

Qﬁ% Qf concentrati r{v E§Je ua nt
Q/‘ 1t§§\Desmtro metaqpo OQE q 6\(.71&\0;%6 equivalent additions of Imidacloprid and
\ 293706 = Bulk a1@'l sam e{@

b & Q
& § &
¥ &
N
& &
O
o
\
5@0‘ 21 iy
Q QO
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1Residue value bﬂot incl
during homog@‘?nzatmr&@\\

SQ’Q\ 29. .

1

Table 2. Apparent Total Imidacloprid Residues in Field Samples
8&\0). 6@
& &
Treatment o o' Average
Level Interval NN & Residue
(1bs Al/acre) _(hours) __Test #1 & JFest # __Ppm__
O & Q&
Contro] 2 WSU ID No.  #7-11  #8-1)" #7-12 <C#8%12
Residue ppm  <0.50 <0,50 & ><0. 596 .50 0.50
N\ 0
Control 8  WSUID No. #7-21 8.2 #ng@ #8-22 &
Residue ppm  <0.50 \@ é‘bf@‘ @&oe}éo <0.50 @50 :
O X O
Control 24 WSU D No. 47 é‘l @ PXTY @\\?7 32 #8-32 O &
Residue ppm 0,801 <0.50  <0.500" . 0.50 " o
0.045 2 WSU ID No. @Q#\d% 10!/ t75’2%&1 #1-12 #2&‘? ¢ \‘v s°$
. X
Residue ppr%o \q, 4581 s\@f 38 0.97 \\Q‘@ O‘Q\*QO&\\
A o>
0.045 8  WSU ID &b & e%lcfl & #2-21  #1-2 @ Qg?
Res1du@l~ p@ﬁ @Q w 5.77 4 & &\o) 40976 @4 92
O N \ &Q'
0.045 24 WSY I@Q’No & @I’ 31 #2-31 352Q “‘#g&é \©
idue pp @% '4.36 4.16 ¢ g&g%@
0.167 & éﬂ\SU o Mos® #3-11 o% e‘&g&ﬁ 20 #4-12
O Cheﬁ“dlé& gpm 16.61 @ N '19.82  18.64
o‘ & & 6@ \
0.167 g8 Sust w No.  #3-21 Spaiard #%@‘2 #4-22
Q N : \\
& & & Resjdue ppm 21.45° ? o4 27,6°19.92  3.76  12.35
C},G? 40 @ \Q’ Q &0 \' 6@\ s\
0.167 ¢ & gofr CNSUID No. #3831 daal < Ha32 ae32
PN .“Residue ppm 122,94 94 O @\1@\ 7.37  4.23  13.17
‘ I 0
0.560 \335 » 25 WSU ID No.O &is 1 V46511 #5-12 #6-12
@o% & O & & Residue p 0’,@‘ “75&0 ~55.20 53.85 58.07  54.72
Q/\Q) Q,& N Q& (,&Q N (/ 0(\ 60
£03800 O 8 WSUID NG dis? \g&’ #6-21  #5-22  #6-22
¥ & Res1@ﬁ qﬁpm‘é\ 50.82 54.33 55.42  54.26
OO
0,500, 24 y@ dfo@? @5 31 #6-31  #5-32  #6-32
@cﬁe F és@idwgpm\(\ 68.25 77.26 16.64 20.91  45.77
AQ}COQ‘&& N *$® X
0(0 A ‘Q‘ Q@

g&e%&1n average as sample suspected to be contaminated



MILES INCORPORATED
AGRICULTURE DIVISION

RESIDUE ANALYSIS LABORATORY
Linear Response Data Report Sheet

103938
Compound: NTN 33893
Crop: APPLICABLE TO ALL
Matrix: SOLVENT ONLY
Analysis Method: 102624 & %
Analysis Type: GC/MSD 1 N Qb
STD Agk@ STD <" Matrix
. (Rﬁl\L)N o (MILIESB)I A[\)l:f Conc @sponse \ﬂ‘o’ Present
oampie No. Lampie NO. L (@ﬁArea) (Yes/No)
0.025 SOLVENT & NA 05/27/92 28118 NO
0.050 SOLVENT & NA 05/27/92 c,« 51 5@ NO
0.10 SOLVENT % NA 05/27/92 o‘ 1044 NO
0.50 SOLVENT NA 05/27/92 Q}éogs e«g NO
1.00 SOLVENT © NA 05/27/92 . beo NO...
\& Q:\’Q/ C rﬁ Q,{\}
\ z ol MO, x €SPV Y
& ’& @g/ "'Za'- /0 // 9/8§_

Regression Output: & c,\Q’

Constant -
Std Err of Y Est
R Squared ’3’9 3

No. of Qbservations

5 &D NON DETECT?
c, 1) ppm relative to'me

Date:
Degrees of Freedom @o) \}é\ 38'}\ Reviewed by:
o 0) (' \Q, Date:
| X Coefficient(s)
| Std Err of Coef. Q &
1200 L =6
~or /‘é (_Q/H‘ﬂ /n-.r C?Ufl./ Qb A
(\(Q QQ} 50
X X
' e = O O O D (O 5
i W AN \) NEORRS '.
L, O C O & -
! S g T XS 6 \A Q \\ O \\,Q |
' s O 7 K AR IIN =
_r 600, 2~ AR N |
4 PT &0 60 PO 1
| & OO ¢ & & & & :
: QQ’ AP SN |
i Q \ﬁ’ : 0) X\ Q) \0) { Q |
l S A& 87 o RO .
TR AR IR P O v .
& AT QW & 2 RN 5
0 oY Q o & &0 O !
& E O 1 P 5\ *0\ RIS |
AT S R QIFIRNIRNEN -
¥ & &3 Fe” TS
&0 ¢ o v 0 QY
G @ ORI AR O
AR X SRR SO I ONFONR
% Q v A Q N\ N Q/Q Q
\}é\ O .Qo) O ¢ x> & 0o -
P\ Q z N Q ¢ v Q
v O ¥ AEIONIPAIRON
& R ORI WRES
Q\ Q}C) ;. \\S\ 0 O\ R & X -
2N 0 01, Y02 203 0% 04 0.5 0.0 0.7 0.5 0.9 1 1.1
@ & O ¥ & Coric (ppm)
o
Xe O O Q§
AN O X
Q$0 (96 Qo o

Figure 1. Linear ResQﬁh Data Report Sheet - (Derivatized 6-Chloronicotinic
Acid L1ne 9‘1@) in Solvent)
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MILES INCORPORATED
AGRICULTURE DIVISION
RESIDUE ANALYSIS LABORATORY
Linear Response Data Report Sheet 103935
Compound:NTN 33893
Crop: ALFALFA
Matrix: FORAGE (2.5 GRAMS MATRIX/ML)
Analysis Method: 102624 &
Analysis Type:GC/MSD 1 \9 06@
STD &\ STD ©  Matrix
(RAL) (Miles) Date Conc . $’Response® Present
Sample No. Sample No. ANAL <zf\ & H Ar (Yes/No)
93706A-1(0.025) 93706 09/24/92 ééﬁ 2%6 YES
93706A—1(0.05) 93706 09/24/92 55 (B172 YES
93706A—1(0.10) 93706 09/24/92 & 5@1 7732 YES
93706A— 1(0.50) 93706 09/24/92 . 050 gz/ 962 YES
93706A—1(1.00) 93706 09/24/92 Q\O 00 xo &&Q’QGBSSS YES
J Q ¢ e
Regression Output: % v@}\ \q} E NON DET, ECZL R
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