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1 EXECUTIVE SUMMARY

Report: _(2003) A multiple-rate 0@99 test a}to study
effects of Confidor SL 200 on honeybee (Ap‘?s melhfer@“ L.) when
applied to flowering Phacelia tanacet:f@?a 24, 48 ﬁ%d 96 hours

@
before bee exposure N OQ&Q Q/c, 6@
Source: MITOX, Amsterdam, unpubllshec@?’e@‘brt Nog E@\‘?SAMS 24 April
& Q \\ &
2003 Q@\ \3\ 06 @o &
e «\ O
Guidelines: OEPP/EPPO 1992: Gwdeilﬁn @\1;§§t Methods for E\:a{{g?atlng <
O
the Side-Effects of P \@'ﬁ ﬁr@ec@%@roducts on rjggﬁueybees.é(\
Bulletin OEPP- EPE@ %é‘r\ etin. g@ @203 215 & O@%@
Q" * & O
Deviations from None 05“0@ \°> S v 5\60@@ ‘\O&\ @QO & ‘\(@0
O N & & 3 \
guidelines: OQ0§ @C&Q Q/Q)@Q &«\Q’Q @@‘\ @S\\Q 5\’@ & &@o\&&%o
\ C 5" ¢ '
GLP: Yes (certl Q(\Y}a%é(r)’Q r@@ 3 0‘§<" @Q 0(\6 N
QPN AN & N o Q D
@(qu}(‘{&o& S KOO &
0’ N\ o~ O (,OQ & OO
&O 00’ NN 00 > & &P
Materials and metho\@ S \0@ Q}\ 6 0 K Q:\Q 006

The insecticide Cogjﬁd.@? %&\f%@% (zﬁctlve ingredient kﬁh&%@%@ cgaiﬁtent 196 g/l, TOX
&
no.: 6037-00, Af 5 ‘g@b\ \5@868 Batch no.: g&%@@ﬁ@'f @ applied to flowering
\O

Phacelia taoné\%@?fo@% Qi%r&t% (F|ddleneck) agﬁr@%nﬁfe&l@ 259 48 and 96 hours before
SR

bee expés%e 6@“\@8 gﬂ%mmal rates, 21Q‘a §%08 |4H§a at an application volume
equw@iemf“\?%@o&‘%mé The control w%ﬁr@ét \«.ﬁh deionised water. PennCap M at a

r%céo w% @\Er@du& per liter (i.e. 10@6 roﬁL{Q?il”@y) was used as toxic reference. For
Q

@\%Qc‘h Oaﬁﬁ%ﬁ there were foqg’regﬁc g;%gts\%

Q

<,°>Q/t>° ive g@ﬁy%*before exposure&y\ tbi% eveda smaII standardised honeybee colonies
N

& QG{& welé gi%ced in meshed &@%ﬁéso&%& @b‘meter and 2 meter high, each containing 36
\o\g@ w:th untreated fﬁ)\%@ﬂ@@ g&h 8/13 plants. During the next four days mortality

& SN
Q Was assessed afte?gy%nﬁp ogo‘})f honeybee flight. During the last two days before

Q
| fo‘z"A ‘@ exposure, fOr%g?hQQaCtIVIwW\gg recorded for all cages at six moments during the day.

After this lrg)it?al 4- da)@p"eQ@d exposure was initiated by replacing the plants inside
the cage/é with a i@%cg&j series of treated plants in all tents. Before treatment, these
plants had begn gﬁbwmg under identical conditions. The timing of treatments was
such that %gqthe start of exposure, i.e. the beginning of bee flight following plant

exchan%@b groups of plants had been treated 24, 48 or 96 hours before. Foraging

activity and mortality of the honeybees were assessed during 4 days after initiation of

G —— e L I — ——
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exposure. The number of flowers was counted at the first day and the fourth day of

the exposure period.
Effects on foraging activity were analysed using repeated measqges ANC?VA with
the number of flowers as a covariate. Treatments were com@ed to th@\%eionised
water control using linear contrasts. Q};o

‘(\ Q

Effects on mortality were analysed, using a cova&@ng@ alted)v‘l‘a@ to repeated
o

measured ANOVA. The cumulative number of bg'és& at c{y%d*e?h the last 2 days

before exposure was used as a covariate. @f? ﬁnent@ \Qﬂ%re compared t@ the

Q \@° 6@
deionised water control using linear contrasé% ¢ & & ,@@ &
Lo & N &
MIEAINNEIRONIPN o oS
Dates of work (biological part): 27 JUWJQZ@%\\ %@%gﬁst 2002. ,O(\&.Q/"J’ & &
‘9(’ 0\'\ 0{0 6&’ ()$Q
& & “
6 ‘\ \ Q \ .\f‘)
Findings: @Q \Q’ Qf\% QO 40{\ (‘\\O '\@ ‘\’QQ &
A & & 3\\ 6\ 0
@ O} (0 \} &\0)

Foraging activity and low m@}*takﬁ%/&n 8{% ionised water c@?ﬂ@% m@%@%tq\@ that the
trial was valid for the purﬁo <s§ x@ﬁ Qh’ it was desugnegl\ I—t@'}b c&etaé@?/b in the toxic
reference treatment (@% tﬁ ﬁg\on}ngé higher than t@é &nﬁ\%eo Qé‘ water control)
\.
showed that the \5é?st&etét1p «\\%@é\ sufficiently serasﬁ%& @1(1@%@& potentlal adverse
°@ \ %
effects of expg@ tg\&\eogw Eeﬁ'n residues coq)lﬁ \\b\e toﬁ {. Due to sub-optimal

weather CQQ‘%}\ ogéQrQ{P foraging actlwtx&n@\@dw a({tt%r@ﬂltlatmn of exposure was
low. Th%ccéque gmhd{ngQ@Qconcermng fora\g}'hgg %g}@u@%er’cammg to this day are not

X » &
cons@“eréﬁ (&' &aluanon. 30 ‘\0 \\9\
X & oF o & \0000\)&"&@ Q\s Q‘Q
O X X K\ Q
\0;@“& A@%@? @posure and twod:’?é@é @%@@o@gmg activity in the cages with plants

g%ated cshq}@ay earlier with (gé‘hf{l,&om@%éb@,%t a rate of 35 g a.i./ha was reduced and

&

N
%\ @thé\ water control. Foraging was also reduced

.@dﬁf’gnificantly dn‘fe(@*?t {ﬁ%r@ﬂ%r@% 3@ in the water control when plants were treatea

\
&%égéQays before exp r@Wﬁh @b 'ﬁ\or SL 200 at a rate of 21 g a.i./ha. Reductions In

foragmg actlwty@WezS not gbsered in any of the other groups treated with Confidor

NN
SL 200. 600‘ O Q@‘@

O
XS, \(,
QO N\
Overall nﬁortality m@?hg&‘treatments where Confidor SL 200 was applied at 21 g a.i./ha

two and four d\g)?s b‘efore exposure and the treatment where Confidor was applied at

35 g a.i. /h@%ur days before exposure, was about one fifth of the toxic reference

treatme{:cf and two times higher than in the deionised water control. These

differences were statistically significant. In the other Confidor SL 200 treatments

..... AR L e :
SPOI}PéOR COPY MITOX CoPY
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mortality was roughly equal to or 1.5 times higher than in the deionised water control

and no significant effect on mortality was observed.

A summary of findings is given in Table 1.1 (foraging data) angﬁfable 1 26‘3(mortallty

& &
data). 00 O
\& O
3 &
Q/ Q/Q. (Q
&OQ C& GQ’
Table 1.1 Summary of findings foraging data <O c}q, OQ’CJ
_ _aO) ' ‘s
Pre-exposure Exposure QY <@ O \(\Q/
Treatment average day -2-1 day 1 day 2 (segenotg Qé day 4
Deionised water 79.4 +16.8 675 + 85 5.3 N 1.& %Q\ & 12.7 33.3 + 5.3
icati ¥ VoAQ xO'
Confidor SL 200 (hours before application) : A Q
O OO o
21 g a.i./ha (24) 88.1 + 8.5 58.8 + 14.5 &% £0 232 Q 50%5 + 8.9 28.5 &7 1.7
21 g a.i./ha (48) 97.9 +10.2 54.0 + 6.3 ,@b\zﬁ @6\{\& @@3.0 + 1.1 30.0% 4.3 &
21 gai/ha (96) 811+ 81 1043 % 17.6 2 58 M3 o 775+ 187 3@93 27 &
35 g a.i/ha (24)  82.5 + 18.5 38.3 + 15.3¢0 1.0@ 07 & 320 7.9° 24 Y
. O % \Q (/**A' O + 2 0 QJ
35 g a.i./ha (48) 645 + 4.3 51.8 + 1 @ 100 +00.4) 46.3 + 7.6 ,\\ + 2.8 8
35 gaifha(96) 905 66 850 x 12.00° DB %,% '+ 50.8+ 124 (O 223 % A3 3
PennCa M 60.9 + 7.1 34.8 \}3.3@\ 008 +00.3 * 135+ 4 Q255 \‘B.
= P<0.05; ** = P<0.01 (Difference with water con@ Al OW fo&}{ts ed-by linear contrasts) \(\ \\\ O\ o

note: due to sub-optimal weather conditions forgg %lé%twdpg’on\\ S c{ﬁy was low and and obsen.@ e@gzct are sdysp d and
O

should not be taken as biologically meanin \ &
QSLQ @ OF R @o’o@e
0\0*6@6{&& s\&\\‘\QQOQ Q/\Q
Q0 ™ A\Q
Table 1.2 Summary of flrgj%gfn'@& &O 6(' 0\‘ 0{&0 A\O
A > expogure . N Xpostire (-
Treatment \\\ \$ A ee %8’)2 -1 O \7\ 1@ﬁzéntié}
Deionised water 0.5 & Q 185 +.x43.0
Confidor SL 200 (hou \gef@? %IIQ& on%\\ 60 Q&O &O&\\ §Q} \§0\
21 g a.i./ha (24) S + 0.8 & 0& O @21@s 21
21 g aifha (48) Q/@ O 6"2 + 0.4 NI IR + 3.5
21 g ai/ha (96) " 6 Q/o +Q 0053 11 0 NN Q868+ 4.0°
35 g a.i./ha g q, 4@ 45 + 12 & & L0y 47283 % 5.5
35 g a.i./ha,| “ 0@ W85 ot 13 o RO & 275t 5.0
3593|/QQ/Q@ <O 0&0 55 £ 0.9\ \\0,\@) v 400+ 88"
PennCap Mo O N 39 * 12 & 0 O 216.3 + 34.8 **
= P<0205; ({ R<C Oéﬁ D&ference with water control; OC Z ut- y\l'@ear contrasts)
Q 5 0>‘ 0. <Y QO
6 Q - Q O &S
0 0) G0 & 8\° &
¢ AO » 6‘ P & O
O N WK L0
¢ W SR SR O
N \\‘Q \°> 60 O W . L
SRCX & QP &
60,0 & OO
QRN & O F O o P &
S O Y O N L
SR O L& & &R
C O & L & & o
» @ F &L
\ Q& E & F &
Ndite) D $ O
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2 TEST ITEM AND TEST RATES

The product and the rates tested were: O <@
O

Product name: Confidor SL 200 &@0 &

&
Active ingredient: NTN 33893 & &

¢
TOX number: 6037-00 & oQ@(\fl“ é;@@&@'

& * Q¥ W

Type of formulation: Soluble liquid (SL) &\00’ 6@&\(@0\0

X v
Content [a.i.]: 196 g/ @&\\Q\S\c} FS g&&

Q VAR >’ 0
Test rates: 21 and 35 g %‘9’ /Qég@ & (Qef\ &
6 AR 0 & o‘
S \
Detailed information on the test item, 3&3 ?a{tgbn@? Qﬁe test solutions. @Q@‘Ceﬁ'f'@ﬁe@
L . O 6‘2’ A
A R 0> O & ‘9 |
of Analysis is given in Appendix | 0& \Q/ o\ @Q &5\ @(\ .(‘\\O\ \@Q \@\ 3\&
§ ¥ & &S NN
Q° " O \\(Q )\ A &Y AN
&0 \ 0% O AQ’ {Q \S‘) \ 60 .&\0)
NS Q ¥ ¥ SN &0’ O (L
3  PRINCIPLE OF THE TE@‘? & S 00 > Q& Q&0 F
o KO QO) Na : 60 6&0 6(' 0’& O{& A’\O
\00 §0 0)\\ \0@ é\\ S \\0(\ OQ& +Q\ D
& QO X \¢ O

3.1 Rationale of tth tgetQ o @0@ & & 60 &O& @

Honeybees plag(b \?ngoorékﬁnp‘?ole as pollmatQ)& &ﬁ q@a(@e 5(1\umber of crops. The
)
purpose of t,g@ Q/ + compare the %@eg\tfbf {%gﬁe\‘@% rates of the insecticide
Q,

Confldorcg_ @% honeybees A Q&en&erab I@\O are exposed to flowering

R
Phacelfe e{g\a?%lé@“(Flddleneck) at gﬁe@%n\b s%er application of the test item.
0O QQ {@ \00)\ \¥ (Q

O
IR . Q
3 %&E@ ‘?@% of the test Q,@@C\@O&@
Q ° .
Q’ fndpqﬂﬁ(%ﬁf the test were @\Os\ ¢§°\' i Q ‘(\\(’
N 0 ¥ L
N 6{& - Q)‘\Eg\r@‘@mg activity as é@e c\l;ﬂnwi&bii(\gﬁmber of honeybees observed feeding in the
&0 Q@%p at six momeng; pé‘r\qa%/ 0

Q‘p\oThe cumulatlveQﬁ‘u[\ﬁfﬁgﬁ o@ﬂo{i‘éybees that died inside the cage up to 96 hours
O

© & after the star(\*of SXpOS ;;e &
- Condition é? tﬁe brogd @6
a>° &
\\c,
3.3 Exp&erlmentalﬁeétgn
The |nsect|<:|de Gorsﬁ?’ dor SL 200 (active ingredient NTN 33893, content: 196 g/l, TOX

no.: 6037- OQ@%H no: 0004958808, Batch no.: 233026473) was applied to flowering

Phaceheg&anacenfoha plants, approximately 24, 48 and 96 hours before bee

exposure at two nominal rates, 21 and 35 g a../ha, at an application volume

- MITOX Copy
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equivalent to 200 I/ha. The control was treated with deionised water. PennCap M at a

rate of 5 g product per liter (i.e. 1000 g product/ha) was used as toxic reference. For

each treatment there were four replicate groups. S

@ 400

Four days before exposure in the morning, before the b@gs startg;@ to fly, small,
standardised honeybee colonies were placed In mesh%(;PQca@es ot;&@)g}% meter and 2
meter high, each containing 36 pots with untre@?’e@b‘ flowgzrxtng) Phaceha plants.
During the next four days mortality was asses@(’ \%ﬂer @eryu penod of honeybee

flight. During the last two days before exposur@ wra\@%n@\\a%tﬁvnty was recorde@for all %

&\\ ‘Q&Q/ 40 0 R o
cages at six moments during the day. s{y & Qq Q« Qo\ &
5 \ ¢
After this initial 4-day period, exposurQ@vgﬁ‘\ l’@fg% y\y replacing theb(plejsrts mga@e\é

&
the cages with a second series of tgéagé%&pte § @all tents. Beforeﬁrga(tmen\t“o?hege

plants had been growing under %@b %@%c&mons except tha&‘ﬁt@\ %ere@%rqt%cted
from rain. The treatment wa%@ gft“ t@@ moment of exc@g@e @rgﬁps@‘bf plants

had been treated 24, 48<z§r 59% &%g«% B%fore Because ‘% y\@?@fed with the

onset of the bee ﬂlgthCt‘bl 0) 0) the ﬁﬁoment of plant\\b%xgha@@ n\@éxaot interval s
difficult to define. I-IJSMQé\\)eQ &ap‘bh&tlon always sta@i%c@ar&r@ Q@BO a.m., which 1Is

shortly before tg@ @b entdbeeﬁﬁlght normally s&érts&?—'qi‘agqﬁ%é\ctmty and mortality of

the honeyb@es&wgt‘e @se@ssed during 46&135?3 aqften |Q\€ﬁatlon of exposure. The

number o‘fQ’ g?s q counted at the ‘ﬁrgt\(\d@? @Qtd@‘t?te fourth day for the post-
’&Q’ 6 \Q \\ QQ)
expo \? <}S & X SN
p %U ‘i@ QQ \ \\9
3 o‘é oo)\ 3 C‘Q \\ Q ¢
Q/\Q) Q}\ QO & » 0@ Q, ,&’&O 0@
qe‘;oﬁ T@@T&&%GANISM AND EQG‘IP@E@ O \“\%
5 0
f\& N 0Q \\ @‘ ©
¢ ¢S O Q
o® é[@sé\% pecies \&Q - &\ @Q N
60 Q) Q’ @
Q’i& @Q‘ ecnes o O/%@ﬁ @‘e\ﬁbr
&Q,\ Source é\ /\\(\e BU&@ ctmkersbedruf Boot & Calis
&
\;o\ Life stage tgéted Hgé?e)@ee colonies, standardised with respect to age structure

c)
/\‘\\ &nd{?otal honeybee weight

Food: o‘\\\ ﬁollen and honey

Q\\\
0@

Test un|t%§see Appendix VI)

NN
& O

Test substrate Phacelia tanacetifolia
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Mortality and A meshed cage of 20 m“ and 2 m high containing approximately
foraging phase: 108 flowering Phacelia plants and one standardised honeybee
colony. \(\Q) <
\g
&‘Q @Q
Application The application was performed using ga%and -he (@Q compression
equipment: sprayer fitted with a disposable rg@%r&%nr cqﬁ%bﬁing the exact
amount of spray liquid for the Sl,éﬁ% areab Q@ treated.
¢ & &
» ROgo
K \3\ o .
Q,A Q o ’\/ @ Q/&")
% & A<>\<L 6 & \
5 TEST PROCEDURES " KNI & N <O
¥ LS > &
NS 6&\ > ™ : &
Q/Q/ 60 Q 6(\ C . Q(\ . Qf" (,\} QQJ
5.1 Preparation of the test soluti lsi%\ & & GQ’\ @& & o‘\} ¥
p o e olu % @\°> 2 6 o‘é\ 6Q & O

The test product was stored a(t,) %@ @ﬁggfpe@éture in the dagké\%fﬁj all@és%o as
Q ¢
registered. O,@\\@ x°> 50 \@ 50 @qio Q

0>
All solutions were prepare%d‘ \xdh géh@?at\gg precision Iabo\(ﬁ Qgﬁ{pﬁwﬁt less than
1.5 hours before apphceé*tm? @% @ﬁlséi?i water was us%é" a@sqhxex@‘t gov all solutions.

0 R Q
The test solutions \@ﬁrg\ %)att%d(és follows: Q@ @V\ O O&Q’ @66
\0 \}(‘J Q, Q/ . 60 .&OQ O\A Q} . iQ{&
& L & 0\ P D
O & Q7 .xQ o> & O R & O
Testitem N q}b &0(\ OIS N & S & A
& & ¥ of &

For the 2@@; adl /{ﬁ t\&fa@%nt, 105 prod@%t a}e&g&e@\%p to 200 ml.

For th@v%@b g\l /h& tgé\atment 180 yl pd&:l&t @ag&?ﬂ@%d up to 200 ml.
A Qf\ \@Q 90 0° 0° 3 & \»\\ &‘Q

&Qtotal{@?gﬁo ml solution gﬁs@rqﬁa(&@y dispersing 1 g product in 200 ml of

) N
Q O
delgﬁls@d water. &OQ 0\\ O@\ &o @\
Q
O & RN @@ R

AV X
52 Application .%nﬂgbéaq&%&\ 5\
OO
Application wag\qﬁs&@%rmecg‘bxg%praylng 35 ml of the final solutions on two trays with

plants wﬂhbcé total sgﬁ‘a@ of 17550 cm® resulting in an application volume
C
equwalerﬁ*\to 200 Iﬁ‘g\

test plants. Spra@“dﬂ;éﬁosn distribution of all treatments was documented with water-

N
sensitive pa\@%r during application, by placing 1 spray card (manufacturer Novartis)

\ﬁ'le entire volume was homogeneously distributed over the

just belovsgfhe top of the flowers of one plant per tray (see Appendix V).
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5.3 Preparation of bee hives
Standardised colonies were obtained through a commercial supplier (INBUZZ,

iImkersbedrijf Boot & Calis). As is common in The Netherlands, Ela)e bees u@sed were
not of a specific strain, but hybrids of existing genotypes. &@\¥ @\6

Standardised mini-hives of 23.5 x 39 cm and 22.5 cm hlg@fmeasurgao’ln&de) were
assembled on 26 July 2002. This was done by placin *%rgtb eacgt&rrbml _hive: (1) an

isolated queen; (2) a brood comb with brood up t\o°>7&§ays gdﬁﬁus a comb with
K5’

pollen and honey, and (3) approximately 2000 yq&Y\ %orke@%%é\s
W (\Q}\ & o‘\ 5@ 2
N @ N\ N
Ad (1) On 26 July 2002 preparation of the @’nn@d‘?l @\é Q‘tar@d by Collectlng 3\*2 queeng\O
(-
from existing colonies. Each queen wag» p@lrgs dg\a éYnall cage of 35:60( %50 cm a‘ﬁq\@
1.4 cm high together with two worlgé? @ea& ﬁt;?é @ﬁge included a Q@%&Q plugo\{gf 2’5
cm long) and was inserted Into é r@?‘n @@%Qortly after prepar@ho elegée@S the
queen (enabled because th@i‘\fv@}\gpob@%s&@%d on the sugamoglg)@") @as\be@ected to

&

Q
take at most 12 hours. O)Q/(QQQ}Q} é\ 00 @S* ‘\‘ OQ‘\ x\o &\0 \g@
Q o0 <z,° ~\~ o

Ad (2) On 19 July gﬁ(}@e@a‘pty%qmbs were mtrodg@eg@ m%b% Lh\e ¢entre of the brood

Q/ Q& ‘0
nests of 45 hegﬁhz&c n{@g Q‘é’-Seven days Iateg,Q%%@QJ\@) @0@\ 32 of these combs

X
were removeﬁ atﬁd é‘a%@ cgfnb NOow contawg@g@@ggé? @ﬁQ ﬁrvae of up to 7 days old,
was tranﬁewé% \{‘hlnl -hive. In add%@ c,éa r@ﬁﬁwﬁlve received one comb with
\\

poile@aqd» h@he\yﬁ\'lgh\s procedure engﬁ\r%& tha m‘ev@worker bees would not emerge
Q

d%@i?lg@fh%\fr@ \QQ ch facilitated tha‘?n@rpg@t%ﬁ%@bf the data.

& O O

& © \é\ o 5\0
> & &0 \\&(,0()(\60

O
0)@ t}Oo?h\d (B&ﬂﬁduce backgrouga q&%r@lt@ q\Q@ to ageing of the bees, the experiments

@0 5\ weré @Q‘én‘ormed with p{cﬁdgi%lgﬁntb? gbung worker bees. To get rid of the older

' O
@\ ker bees, 16 |ar§% éo@:qs w%re moved about 25 meters away from their
\
A@Q @?’glnal site on 24,°Jléb_,? 2@@&°N®S}'mally the foragers, generally old honeybees, fiy to
&\Qﬂ &@ the original sﬂg@a@%j drift tg»‘tolomes neighbouring this original site, thus leaving

the hive wm@ young taé\eg&xl'wo days later, the young honeybees remaining In the
colonles/Vvere mtrq\ﬁ%c&d into the mini-hives.
To transfer the\\%@?’ng worker bees to the mini-hives, all workers of two to three

colonies WQ@S collected in one large container. From this container, approximately

250 grarg% of honeybees were transferred to each mini-hive. After preparation of 8

mini-hives the batch of bees in the large container was supplemented with the

~ MITOX Copy
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[ES—

worker bees of 2 or 3 additional colonies. Hence, for the preparation of 32 mini-
hives. four batches derived from a total of 10 colonies were used. For each of the
four replicates per treatment bees from a different source batch \Q@re used.

Q
The total weight of the honeybees in the mini- hives was asseu?sed by vge?ghlng the

hives before and after entering of the honeybees. To relate e net weight of the mini-
hive to the actual numbers of bees transferred, sub- sam‘ﬁﬁ f beég\ were collected,
counted and weighed. For each of the four source g@tcbhes orge aﬁ\?nple of between
49 and 64 honeybees was taken. From these data |{O‘c%uld Qé edﬁ%wn that on average

1911 + 95 (n=32) young worker bees were Qr?e ‘ht\eth @80@ mini-hive at the étart of .5
5 O
the experiment. &C\' é@& \Q% SQ Q Qo?\& 6‘0
2 ¢
& & & P P
5.4 Test plants Qb O & R s\o‘ @Q & ‘\(@
. NN . QO .
Phacelia tanacetifolia was cho(s)g%t as a})d‘eg&pt@ﬂt because it eng«,)ro&° {a&hl\%@\ &gs%gmg

activity of the honeybees. P@?‘n ergé tﬁ%@med from MITO@&O acﬁega \\&@here they
were grown prior to the %?%gﬁ OQ%I}Q plants were gr;q\v \tngt‘dgV Q@» test cages.

O
They were potted w\:\\ \@) e‘f%rab 80? soil and cont@fh nQKOQrQ\O\Q\bashc trays with
approximate dlmerhs‘ro.gﬁ %‘13@)@‘65 and 15 cm hlgho@hgb‘bqt% g&re connected fo a

drip irrigation @%&@%@Tm}oa@h this systemgg‘t?t% p@ts@egé\ved water regularly.

Throughout erque&elg%nt@nt no treatment@tt&@plaﬁt @\ot@?%tlon nroducts took place.
3
Each tr%ﬁ%gﬁtgﬁe@@m@pots (D 12 cmg&rhee%&t @‘F‘t@ése pots about 12 seeds of

Pha%@‘\%\@i@a@%féﬁa were put 6@1dide[¥$ ra\ orepared seed-holes. After
ge}oﬁ\\i)t@gt{@\h@sea&%ngs were remc:g)rtsect&,%uQe;hQ t@‘ét@ plants per pot remained.

@\ﬁttéa Oc@ﬁbe@@ week, the phag?olgélcaa @@bg}t—h stage of the plants was registereq,
caé(\:corctﬂ'l%&?o the BBCH- scat% \?\@P cg\‘Q*ape (Enz and Dachler 1997). This was

¥ O
6O \
&*\Q&OQ&& d%)aébge‘? five randomly@g{@%és\@ﬁ@gﬁég&\&&a time. The trial was started when all plants
& Weré flowering (BBGH>68) ¢ o o
X NS r &P
\ &C,Q \\S\QJ ‘90 (J\\ <<0 \0\\ 0\
\g (\5\ & ¥ ’6\ O
0&\‘2" 5.5 Actions au?idg\assess?ngﬁis
.(J O
QSO\\ Throughorit&the expe\\@fﬁ&r@% mortality was assessed on a daily basis, by searching
the test cages for @@%ﬁ&bees Bee corpses were collected and removed before or

\\
after bee ﬂ|gh\\\\ &
Foraging a§ﬁv|ty was determined six times per day, usually around 10:00, 11:00,
12:30, 1§3“3o 14:30 and 16:00 (see Appendix Il for the precise timing of

assessments). On these occasions all bees foraging on the test plants during a 20-

- —_———rr -
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second period were recorded. Because of weather conditions bees were not active
during the fifth foraging assessment on 1 August and a shorter observation period

was considered sufficient: no foraging bees were observed. (\o; <@

At the end of the experiment the hives were closed and tran\sﬁorted toofhe INBUZZ
facilities in Wageningen. The condition of the mini- hwes@@&:rood dg@%lopment and
numbers of dead bees in hive) was evaluated two daaQé’Qa(ﬁér tha;&g%@ assessment.

¢
Hereto the hives were opened and the brooa presg\{ﬂ Y the tc}abrrack?s was inspected

and counted as eggs, larvae and pupae ( cappec@rg@d) up@% 5@) individuals In each

category In case more than 30 |nd|V|dua|s «&er@‘bg@ﬁm@dbﬁrood developm@t was
&
N i\

100 Relative humid

\
27.07.02 \ﬁ\ 28@7 02 29.07.02 30.07.02 31.07.02 01.08.02 02.08.02 03.08.02

Figure 6.1. Q@anate conditions during the trial
C)
&
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Throughout the experiment relative humidity and temperature were measured every
5 minutes by the internal sensors of a MiniMet meteostation (Skye instruments,
model SDL2900) positioned outside one of the tents. Averages d;vere |ogged every
hour. Rainfall was measured with an external rain gauge corgﬁected togthe MiniMet
datalogger (Environmental Measurements, model @?-’(G 10%“0’ Cumulative

millimeters rainfall/hour were logged every hour. Light mfgr@ty wa}éf n@@asured every
5 minutes with an external pyranometer sensor (S[gp% &éstrunge?\tgf type SKS1110),

m?. & o‘° & QIR S S
KT S F T E
$ & & 4\6@ XS & &0 O
&\6 \Q/Q/ & O \0& O ) 6\0{&
7  DATA ANALYSIS KRN O O
Qo & & & » . L& E
& S 60& o 60{0 & @5;‘0 o O
> & O O < NI
® @ R v O o L
AR Q O .
Foraging Q§° 5@ S 00 S* \ OQ\\ &\\O &\o \6&

wﬁh a repeated

\\ \\
measures analysns}‘o@va@%q@% (ﬁsmg the numbai‘ Qf“fgp @@ &ea%d average pre-
exposure forglngi\a@\%@t %6@ ax\covarlate follovy)éd g& ntrasts to compare
treatments lmﬁg}wgfér&)qgf?ol on each ob%é\?\@ﬁoaq Re variable for analysis

Q/
was the t@fbl {ﬁlr@ﬁ\e cﬁBraglng bees on @‘éc dga} > \0&
(o0 WO c o NS \o
¢ S O
M%‘%w (&c, \¥ \S)Q Qé\ &Q Q/ﬂ\

c&h\qﬁ\glmﬁ %@}ﬁg@ the last 2 day qc():f\ {h%@ é\(@’ﬁsure period was analysed using the

Q,

& ann wgﬁey U Test. Treat\;{?lem «f? er {{o‘f'npared pairwise to the water control for
&\6 ~ ea ‘d@? separatel Q > 6° &

& 6 cp P Y. KQ 0\\ 0& &o (\Q/

@‘Q X @@ﬁ’eﬁ’s on mortality V\@‘%e@ﬁadﬁqg&f’ l@y comparing the number of dead bees found In

Q™ & @?e different treatrq@n@‘goraﬁl oo“the water control using a covariance alternative to
&\Qﬂ \Q' repeated meag@rg@ ANO@”A©<§€18|ng pre-treatment mortality as a predictor variable

e
Q\;o\\ (pre-post d@&gn) 'I\'\(Ig% aqnalysns was done both for cumulative post-exposure

mortallty%\nd for ea@n&é‘ost exposure observation day separately and was followed

by Fisher's LS\I\Zb‘\t%ét for direct comparison to the water control. The dead bees
\ \
observed on cﬁﬁe first two days of the trial were not included in the analysis because

mortality @Qf this period was likely to reflect potential differences in manipulation

&
during the preparation of the mini-hives and their subsequent transport to the test

-y, S e e
SPﬁ@R Cory MITOX CopY
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site. Log transformed variates were found to satisfy ANOVA conditions, which was

investigated with Bartlett's test (homoscedasticity) and Lilliefors’ test (normality of

id
residuals). &

A
Null hypotheses was rejected if the probability of observing t@& test sta(tostlc (type |

error level) fell below 5% (alpha = 0.05). Systat 5.2 for the I\Qﬁcmtosh \(Q@Qé used for all
QQ \.Q’

statistical analyses. e gb
O @ ,\o
TN 2 ‘0\0
N &Q’ \6 N
8 RESULTS W 0 ¥ X
QD & L2
" A\ o N o
7 Q VAR X
. . '\i% Q/Q \\Q' 40 b’ @
8.1 Findings O O O @
& O NN O X
IR AR IR IR X Q
Condition of the brood NN &‘Q\ > \6& ‘Q’ é\@ ¢

o
In all colonies condition of the broo%@t b%@‘id@qf trfe trial was good & @vo 00@%@%
a Confidor SL treatment at 35 g %i?f %pfblie\}j one day befo\r‘é\ pos%é &aﬁ;t\d a
Confidor SL treatment at 35 @a ﬁh@%@gﬁl e\d four days befog&eg‘png t@@ queen

S
was not retrieved. No egg}@“vgére@b S r\&% In these hlv?\\&q’@\o%@ (t}gﬁt\ &tg/as already
W\

Ot 2’ Q7.
present haa developegq?t%dﬂa(ﬂ% @\ Q ng@&\b an +Q\o<\&4\o
Q O
In all hives ample aﬁoyﬂt(o"f (@%c&c@ugars and pollgﬁ? 6@}@3@(} Qé& v
o & " Q .o
& AN SO IFOMPCAIR
S EE TIOSEN
Q \ C O L
0) A O 0
In the pre’\egﬁo@gr q% e, on average\Qthv\l\@\%%e%\oﬁér cage were found foraging

on thé te&t&\é?%@ at)@any observatlorb%@i'h \\cl%g\e\ Appendix VII). There were no
stgtfstq%aj\{‘y a@qﬁtcant dlfferencesg?%g@/ge tér%\aﬁtment groups in the pre-exposure

N\
Q \% O ,\o

KN @‘Q {'\\°> ,&60 AS\ oY (95 ° & ¥
, \(_)0{ 60 Q/ (& ‘9 \\\ \\(, Os\

&\h \@nger on this d@@ tﬁ {;&)bgnewd difference was not statistically sngmflcant
Q}‘g\qﬁf’ 0.136). One a&ﬂé\t}m d%x@?até} the reduction in foraging activity in the PennCap M

\
6&\‘2" < treatment was&?slgﬁqflcant X significant effect of PennCap M was observed 3 days
W O
after exposﬁre. & @Q
S N
A ¥ X
N
S

On the day of\@(ps%ure foraging activity was significantly (P<0.05) reduced in two
treatments, d?amely Confidor SL 200 at 21 g a.i./ha applied 4 days before exposure

and Cora}&‘%?or SL 200 at 35 g a.i./ha applied 1 day before exposure. The day after the

‘MITOX CopPY
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initiation of exposure was overcast and rainy. Overall foraging activity on this day was
iow. Therefore observations made on this day are not considered explicitly for the

evaluation. On the third day and last day of exposure, a statistlcag)y significant effect

6@
(P<0.05) was found for the treatment group Confidor SL 200 ak@'" g a.i./ha applied 1
& )
day before exposure. O N
& ©
X
An overview of foraging data is given in Table 8.1 an@@ﬁendlx@ﬁl
N ¢ \\ 7
\\ 0\ 06 QQ/Q \«Q’Q
Table 8.1 Average foraging activity per day Q,AQ/ Q\ QO &\x ﬂ’\@ (,OQ
Pre-exposure NI & 0
Treatment day -2 day -1 ~=.'m‘* ‘ . 0\0\ . N
Deionised water 84.5 +18.2 74.3 + 15.5 Q 94.& 168, (\\ | (-
Confidor SL 200 (hours before application) Q/ 60 \(\Q/ O &Q,(’ ;&\O {}Qf’ OC} QQ’
21 gai/ha (24) 953 £11.4  100.5 % 1 Q;é\ 3671 % 85 S& D8 N
21 g ai/ha (48)  89.0 £4.9 92.0 + 9.8 Y X097 .8v: (102 SR QQ\" L6
21 g ai/ha (96)  76.0 £9.2 86 3 f>°9 ° 4 ﬂ08.1 O & &K o
35 g ai/ha (24)  80.0 +13.8 {%ﬁ: ng 18.5 S & & & X
35 g a.i/ha (48)  84.5 £10.0 o\ 64 4.3 N 6}{0 SRS
35 g a.i/ha (96)  60.0 £6.3 {go + 6.6 L. @ &
PennCap M 55.8 £7.8 &Q?' 0 0%0.9 + 7.1 ¢’ O N\ ’6\
A .' S NN
0> & O @ Oc\ (Jo ’&o e O\o
Exposure O o \\ R ¥ & oY h
Treatment da& $ »: 2\ seglnote day 3 A. u‘. \\6
Deionised water 67.5 _8 N 35\1.8 69.5 + 1247 3333 HLE
Confidor SL 200 (hours\bqéfo ca&ﬁ% ) Q t}O &OQ Q Q}Q \é\'
21 g a.i/ha (24) %é 50 + 2.2 59.5 $08.90 @8.@&\ 1.7
21 g ailha (48) O 4@@ &\ &292 06 * 63.0& 0)& 3080 £ 4.3
21 g a.i/ha (96) O N 74 *\00 531+ 1.7 T35 1018 W\ F23x 27
35 g a.l./ha (24{3 Q 8 +163QQ§ 1.0 0.7 r Q&Q&é 09 0(\* 026.0+ 2.4
35 g a.i/h &\;, 1.0+ 0.4 0468 37 60 KO 293+ 2.8
35 g a./h@\féq@\ 13&) 0.8 + *_Q 5.8 £ 1@4 o\ 223+ 43
PennCaW \\ & 3408 +QS\3 0.3 + \ * oM é + 'Qtﬁ’& = 255+ 3.0
*= P<0 m ° er snce with water control; o A Ho%e & contrasts)
note (gue u tnm her conditions foraglnga It this\aay was and and observed effects are suspected and
ﬁ(d fake %b:éalcally meaningful. K&ﬁ &\ Q&% Q{Q
e\, Q\ &0) 0\ Q
Q,Q \¥ \0) Q/ 6\
O 4 O 0(0 o O
N N 9 O
¢ rality? . O 3\ *0\ 5 N
Q O a X, \(\
O > QS
& 5\ In t@b days before tr%ﬁqtrq‘ént\@mc?tadjty ranged on average from 2 to 6 dead bees
&
600}@ O¥ g%r@@age in each qg&up Qéglog ed to a treatment. There were no statistically
. X
™ @9‘? gﬁ’gnlflcant dlﬁereg%eg\\ aﬁzﬁczag &seatment groups. Mortality in the toxic reference
e N
&\Q» ¢ treatment Pqu&@& M MS@%lgn|flcantly higher compared to the water control
¢
Q&o\\ throughout @ﬁe exposu;ﬁe p%ase of the trial. Together these findings show that the

expenme‘ﬁt was va&ﬁ f@r the purposes to which it was conducted.
o‘\\\
N
When Confgz&)r SL 200 was applied one day before the start of exposure no

sng,]nlflcagnéf7 dlfferences with the control were found. However, applications with the

test item at a rate of 21 g a.i./ha made two and four days betore exposure resulted In
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significant mortality. The same was found when Confidor was applied at a rate of 35
g a.i./ha four days before exposure. An ageing period of two days did not result In
significant cumulative mortality at this rate. .\(\o; <
Analysis of each exposure day separately showed thaP betwe@? treatment

differences in cumulative mortality could be mostly attrlbgcf}ed o mgﬁ%llty occurring
on the 4" day of exposure. Up to three days aﬂery\ﬁ?a&?ts we,é’e éxchanged, no
significant effects of Confidor SL 200 were found @?1 fbthe ‘ct\?eatment groups.
Although cumulative mortality in the Confidor SL (g\% g a@i@ /@é\ treatment applled Z

days before exposure was not statistically \&QQQFF 4c@tk@ “number of deg@ bees ,@
observed on day four of exposure was @chgm\\lg@d rent (see Tablg\.\.\B 2). Thg
Confidor SL 200 21 g a.l./ha treatment@%g@%@@ @@yg%efore exposur@él@onot rQéQ I@

in significant mortality on day four %ﬁ?'n @%%ﬁu@%ve mortality was°s$@?i|ﬂca\r&b

Q
o™ QT & (\
& & & Ny N
°> & @ @ \ 0\ @
A summary of mortality datag;s Q\W\em\l?’l EPalgé 8.2 and Flgure@$°8‘¢“a\m‘??l Q@Z@Raw data
Q
O \ O
are given in Appendix V1. 0)(0 ¥ é\ 400 &S\ (JOQ\\ < &\0 \&&
\0060\\\\\\ 50&&}\6
Q YOO \ O~ T
Table 8.2 A rtalit @0) ay: € R0
able veragegj\g Q )
u@é %\ ) O(\ ' OQ . " ' {&
-ex&s \} A o0 \N\N X AN
Treatment O& @g ‘ o\ day-1 average es FE \O
Deionised water o Q/ 8303 o” 5.5z% 1.0 36 0708 ¢
Confidor SL ZQ?Q or@"\‘ap ﬁ%atlon ~\6Q’ &Q>\ &0@ &\\\ @\0
21 g a.i./ha (23 53+ 1.3 O 40 £20.80 KO
21 g a.i/ha. 48&, 603@ 25+ 0.9 \° 52.8:8 0% o
21ga|?ﬁa£§5 * 4.511200\ N ;Q\ xS
35 g advh )Q 06\4 y 48 + 197 o) \A5E 12
35@1/@ C %+03 55+ 280 <V 3F1.3
3@(@ aifha(96) O v\\% 0+1.1 * 5.0(%0 1D & 85 0.9
F ap M & O 3.5 1.2 4.3’}_ 47 2 \O3.90+ 1.2
Ov= 0\B1>F 3 A \ ithe e
N @Q\ 1> %l() ence with water control’& ng}é&/ ttola UO st%}g
e X Exposure AN AR
\0’\' Treatnt 6 day 1 \\' Q,(jd ., day 3 day 4 cumulative
é(\ 3 Del sedowater 6.0 +1. 50 3 3 iQ&.Q(\ 4.3 + 0.3 53+ 1.3 18.5 + 3.0
Q fl SL 200 (hours before ﬁpp AT
& O gé’%/ha (24) 8.8 s@‘z’s \(\Q,SQE’: N 5 2.5+ 0.5 6.8+ 1.3 21.8 + 2.1
@\2 ai/ha (48)  11.35¢1 & & 83820 9.0 + 2.3 9.5+ 2.1 35.0 £+ 3.5 *
2% g a.i./ha (96) 9. _@§\<< .\0\\2.&)\: 1.1 9.3 + 3.5 158+ 2.9 * 36.8+4.0 *
& \(\\35 g a.i/ha (24) &9‘5 6 & .88 03 6.5+ 1.9 10.5 + 3.3 28.3 £ 5.5
& & 35 g a.i./ha (48) 9\ £0.9 & c,‘oﬁ.o + 1.2 3.3 + 1.1 13.8+ 3.6 ** 27.5+5.0
(}& 35 g ai/ha (96) § 110 £3.20 &é\ 23+ 0.6 12.0 £+ 4.3 148+ 33 * 400 +88 *
PennCap M O 92.8 4 6 370 + 10.0 ** 528+ 83  *** 33.8% 3.0 *** 216.3 +34.8 ***
"= P<0.05; **= .@_01; = P\QWI erence with water control: ANCOVA followed by linear contrasts)
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&\\\Mortallty during the first two days after colonies were installed (day -4 and -3) were
not mclg&e%o% the evaluation.
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8.2 Conclusions

Foraging activity and low mortality in the deionised water control (estimated to be

1%) indicated that the trial was valid for the purposes to which :g@as des@gred High

mortality in the toxic reference treatment showed that the teg@ set -up \@“s sufficiently

sensitive and that potential adverse effects of eXposure Q%) t@%t |te@0§eS|dues could

6
be detected. Due to sub-optimal weather conditions, Q‘@egﬁll fora@ng?actlwty one day

after initiation of exposure was low. Theref@é @']dlﬂ%@ﬂ Q&ﬁhcernlng foraging

behaviour pertaining to this day are not COnSIdefe%Q\ﬁOI’ th%@v Jation. &
\§¥ ’&(\ R &\Qz @0 (\6@ ®@

On the day of exposure and two days Iatg@ f@agﬁa%gﬁct@ ty in the cages Q‘Q?l’[h pIanta(»

\\ &

treated one day earlier with Confldor&\afi @90&\ ar @fg of 35 g a.l. /h%&v%a redg@ego

and significantly different from fo@gl aﬁ t&e ater control. F Qgﬁg was’ S\q&so
\

) O O
reduced and significantly dlffer&?nt xf?o f@@agdﬁg in the water &og{?’p ewy.%@lants

were treated 4 days before e‘kpg%l.@é \@ffh@%onfldor SL 200 .t @)‘Yat@@c@bzq\@\ a.l./ha.
Reductions in foraging a cﬁv@ w@goﬁo@bbserved in any&)&f B@é@‘t\hgb %{cbups treated

O (\ \3 Q 0 &O \O\ B
with Confidor SL 200\L e & N o R & 4 Q& Q

SRS

Q
NN
Overall mortallty&n tkﬁe g%a{me{)‘?s where Confldqbgs\lg‘%g,@\\\@gsaé‘bphed at 21 g a.i./ha

two and four @%@%Qﬂ)rg@exﬁ%sure and the tr@%&r@’ﬁeqt%b\@r%e&onfldor was applied at

00 &
35 g a.l. /@9 Qﬁrﬁa@é Qé%ore exposure, @ég\@t@ht@ (g@ﬁfth of the toxic reference
treatm t*cé t@*oq}fpmes higher t

g N
gh @g@nlsed water control. These

L O N -
dlfger%@ige‘}wo)ér%é}atlsucally SIgnlfm‘,\a@i’ kn° g& @f%er Confidor SL 200 treatments

O ¢ y
O QIi : ughly equal to A } b@ th the deionised water control
ol gy equalto o Sl igier han i he defo

N 0@iﬁd n%@]\g@#fcant effect on [\n&;rgaﬁtxb%l@ Qé&zserved.

& ‘ ‘qu} Q,Q ’é\ (@
0 & N ‘25\ S
* STUDY LOCATI@\IO\ S F &
OO O

The study gaés carrnegtxoo at MITOX Laboratories BV, Kruislaan 320, 1098 SM

Amsterdé]‘h The l\&\thé\ﬁands MITOX is GLP compliant (see Appendix IX) and

located on the pee h{@es of the University of Amsterdam.
N
&

L]
ri -
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10 ARCHIVING

All raw data and records are kept in a file labeled with the study nub;nber They are on

loose sheets and forms, each bearing the study number, dqéie and m‘hals of the
originator. The report and study records are assigned the s@?d(y nqu@<}0>5075AMS

For the periods demanded by the appropriate authorm%é,O &a‘jﬁt at rqvﬂmmﬁum 10 years,
study documents and materials will be stored in the a’?b@bves ogQMIT&)X including:

O
e study protocol &Q\\Q 3\0 &Q’ @CQ
A\ &\\ xo ! &
e protocol and/or report amendments i& R\ \QQ b@ (QQ,
& & 40 N &
\0 \ O
e all raw data & s‘@ \@ 3 @\ S @Q&
e comments of the sponsor on the draﬁ Q@ﬁ @c 600 & O@ R
QN O
e one original signed copy of the g‘?al&g;o‘%‘t s\o‘é\.@Qo & s\<‘(°0
e all documentation g(=;-nerated>§O Qt é @@Jawy Assurance U@;ﬁ @@hi\@é\\@? the
VO
SN
MITOX Quality Assuranceg\tU s@%asé(i%@\rom study recor@@i& @% 0{\ e

o laboratory-specific or g)aft*\e-ép%&&ﬁg\ r%\&" data such as gérs(g‘h ? ﬁﬂéogg@instrument
equipment raw d qg} 00@ N @& é\\‘\ 060 *&\ OQ‘O Q/+Q\O\&\G®

e data and spemm‘\gqﬁ%&}ﬁ%e%uﬁg species |dent|ﬁ§a§%%€>&@\ &

At the conclusncﬁ\o@t Q?egl%g\%ny unused portg&n @Pt@ Q&%@\mental materials will

be dlsposedé\ofb%ﬂg? t@%y‘b?ave expired, orbzgt&lﬁn%ag’ E@\B@Wer AG, if Bayer AG has

declaredeé‘o ¢ﬁ \60‘\1“(}@ \MlTOX reserves 5‘8 8@3 t@&@é\ data obtained in this study

X%
on re@fe@\e?e @’egﬁn@\ts to set up refgﬁ%g&g ta,‘bages
oot © Q N R
(Q QQ/ A} \Q *0 0 \Q& @ Q
P (&C’ O ¥y O & &Q ¢
NN N & ot &\ E©
Q \% AO \ @ \9 6\ b,\ o}'
<zf\ W SO O W .o
§ bom R RENCES Qe & S\@
O ' Q} 0(\ QQQ/ A\Q @ O6 Q} 0

N QQ {5 WEPPO 1992. G%@elme sﬂ &ﬁethods for evaluating the side-effects of plant

qﬁr%@ctlon products qﬁ t& %@&’S@* Bulletin OEPP-EPPO Bulletin 22: 203-215.
Q O O 5\

@

.Q/\ c‘ﬂ%nz M. and Dacme QCh g}g@?@%ompendlum of growth stage identification keys for
& mono- and dl%o‘tyré?ionmés p@"nts extended BBCH-scale. 2™ edition.

O
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Protocol §3.6.2 Foraging activity ,00; 2
Foraging activity will be monitored during 20-8900@@ observation” periods.
Deviation 1 One foraging assessment (all tents) was less thah 20 secopds (1 August,
15:55 h) & &
Rationale Because of weather conditions, bees wefe" not active’ and a shorter
observation period was considered sufficient. \Q’&Q’ @ W
Implication None &0& @(’ Oef’ O
Date 1 August 2002 O \)\(’ A
O <@ Q&
O3 L8
NS
Protocol erratum 1 By erratum, the reference Ga@el@\%ler 9{9342/\@1995 was listed & the
rotocol. ¢ O A Qe N
Implication None Q}\\ \’\& 4& ) N .&Q,@ {
Date 16 July 2002 & o 3 3 o
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APPENDIX lI:

Product name:

INFORMATION ON THE TEST ITEM

Confidor SL 200

)
Active ingredient: NTN 33893 8@‘\ Q&b
CAS number; 138261-41 006‘\ ¥
O
TOX number: 6037-00 NN Q
OQQJ ’&Q'(\ Q;(Q .
Batch number: 233026473 & Q/&Q qf”& &Q/
- &
Product use: Insecticide O \)\c’ O \0‘0@
& ¢ & & 5
Type of formulation: SL Q\\Q 4\0\} 6@\ N é’\&
. & @ X
Nominal formulation concentration: 200 g/i 4@‘ Q}\\c> | A9 %Q} (,\@ (/Oﬂ\
Analysi \& N QOQ ¥ & &
ysis of sample \\ \'Q/ A& & R &(0 X
N ‘ O
. Relative density 1.121 g m’} C}Q, & 6‘0 Q}\A @0\0\ Q}{\g
: Content 196 gid? & C g&‘ o S
. Analysis performed at: Bayer /3)@ %Fa(’ AD a@ermany 600 QO\ .\c)b 0
&
. Date of analysis: &0‘& @@argdﬁ\ 2@[(?2 40(\ .\(‘\\O ’&\\\6 OS\’& 3\\
N \ . 5
. Expiration date: OQO’\@“ N@(’C&@ggg (QOS\ C)os\ ,\@Q' 06@ ,\5}(’\&
- ‘g\"b\o)(ﬁQA O &S O
: \
Test application volume: 0) 5‘2} &0@\%&6 0‘\\5\& QOQ\\ @(’}\O&&\O 0\6@
Test rate™: 0& 00\0 \\(9) &‘I :@?d 35 g a.l./ha 60 06 Q‘O& \0\ 64\
* The calculations of th@\%%néer@at é‘?us/q%?es were based OR\O&QQ\ eg\rﬁi\"céocb&aimng 196 g a.i.ll.
R .00 " O &\\ & O
X7 QT D O QO &
O o W & QY & QT O O
O t}Q/ R ) Q \}0 & O® \
S Q7,00 O 06 3° & O \© A
S & R N QS
Y & Sag ¥ F & &30
NI LS
¢ <@ O &8 VAT aY .0 ¥
& &S AP NP
L & Qb & ® 2O o \\\ & N
N QWO (40 QQ 0(\ \f‘) SRS (Q
QQ’ A} Vo A\ (Q 4 (’\&’
(\50 & L S & © & o‘Q ¥
& OO ¢ Lo F A
O & VF L& &
N \)é\ O O W . L
2 OeX § O XY O
Q¥ &I S N F &
& N F O o & O
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C 6\ Q/(\ \\S\ A\ \(\Q’ AR
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APPENDIX lll:

Product name:
Active ingredient:
CAS number:

Type of formulation:

Nominal formulation concentration:
MITOX ID number:

Test application volume:

Test application rate™.

Test concentration:

The toxic reference was characterised

because the exact composition was co
\O
O
N
Q
O
\) &

&
00
&
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INFORMATION ON TOXIC REFERENCE

PennCap M
Methyl parathion
298-00-0

Micro capsules suspensio

240 g/l
%\@f

N

1999 08 19A
Equivalent to 20 heo\}
\O

\\
1000 g produgﬁghaé\ Qo
5 g producti O ,\é Q&
7 & O A 3
SRR

W

Q

Q/ .Q (J ’O

by g)%ﬁ@bngﬁ\% ef\ @&@certificate of ang&%
\

O Y d
‘C@'di@(é?é@%@%w minor importa.rl\t%@.\,\\@ﬂ
Q/(J 0)@0) (,0 QQ’\ &C)O : \(Q 60
\" \4 60 (\))Q \QJO)
R @Q’ AR
QOIS
O A AR
O O N
Qb 0(\ Q ~\.Q Qé
O (@
.\Q\
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APPENDIX IV:

PREPARATORY ACTIVITIES AT MITOX

-r—— -

TIME SCHEDULE OF THE TEST

Growing of Phacelia . Q())’
Installing test cages and drip irrigation 8@ {}Q’
\
PREPARATORY ACTIVITIES AT INBUZZ (Wageningen) 0&& 0)40
D-12 19-Ju Preparation of 45 broodcombs for the mini-hives \00 6\\(\
D-7 24-Ju Relocation of 16 standard hives to shed older fora%@rs (Q
D-5 26-Ju Weighing of bee samples for determine initial ,t{@ <@ 6@.
Preparation of 32 queen cages ,&0 Q, Qf‘? Q
Preparation and weight determination of rr(gl ~hi \ \'O \QQ/
Delivery of mini-hives in Amsterdam \\\ \\ Z Q\/O
D-4 27-Jul 8:20 8:55 Test item 21 and 35 g a.i./ha treatmen ’SQ @urs before(e peél}re applied ,&C—,
Placement of mini-hives inside test @\g Q} ) Q/Q
D-3 28-Jul Mortality recorded \ 0 &Q’ G Q\'
D-2 29-Jul Mortality and foraging recorded '\’ (’\& (JO
755 8:30 Test item 21 and 35 g a.i./h ?at ts{@ 0@ be@?ﬁe exposure applied \(\Q/ X5
d-1 (day)  30-Jul Mortality and foraging rec & O
7:58 8:23 Test item 21 and 35 g a. @%E @DUTQ%E”CO"@ exposure applied \}\ &,O
D-1 (eve) 30-Jul Mortality recorded Q/Q Q/O\ Qf\
20:00 23:30 untreated plants for gro \@ J Q& . @ Q-
DO 31-Jul 8:50 9:20 Deionised water co rol en treatment applied °\O \Q,C’ (}} (\Q’
foraging activity @%Mn&d%@ns Qﬁvater control and toxic ref Ceoﬁ\' 60 0$
treatment r rﬁed 5\ &{Q Q O 5
Numbers on&v %{JU fo\Q t@?s S\O .&6 N s\{&'
D1 1-Aug Mortality a(Ql fora mg§ec0 &bd \(\ \\'g\\ Q\ ‘90
D2 2-Aug Mortalit ag d . O W
D3 3-Aug Mortal& r\l%}r@% or QSQJ @O C)OS\ \(Q S’ .\(\))Q
}‘ c%vtesk%or all trays 60 \(’\\' @0) (\6 Q}
u@of | w leningen Q,Q’ {\ Q& .} "N
D5 5-Aug (@’va |on m‘ih-wes ‘\\ Y O .QQ ¢
QY X XY (O
Ilty co& \A 0 Q,(' NP
SERSIFOIRSR
ASSESSMENTS MORTALITY AND %ﬁ@NG\e& \G%LY \ 60 0{\ Q\ Q\ 6
morta foraging activity Q SREAN
fromqf” t@z ero t@ from to  from 6@\ Qg‘n t}t (,\Qro.rx@/ to from to
D-3 28-Ju %
D-2 29-Ju M0 ‘? ‘ 0 %5 '\)\) 23 10:54 10:22 12: 257@2 QEQ 33 14:59 15:56 16:23
D-1 30-Ju & &1%@ 10:15 11:10 11:42 1 1 4:41 15:07 16:00 16:15
D-1 (eve) 30-Jul %}Q/ QQ\ 9
DO 31-Jul i+ B 58 10:24 10:57 11 25, \Qtz 6& 1 32}055 14:25 14:52 16:00 16:26
D1 1-@ () %0 A 3:50 10:20 11:15 11: %\ 2&% M5:15 15:55 16:02 16:15 16:39
D2 1—}&19(\Q @%0 \Q>l Q 10:05 10:40 11:00 1% @Q 14:00 14:30 14:45 16:00 16:30
D3 \(\Q’J‘g-—m& 36390 7 9:00 9:30 10: 00\4 30 Ot \\4@ 03 \@30 15:00 15-16 15:31 15:45 16:15
D5 5-A0g 8(&%’ 10:00
(note tﬁ&\s wﬁ@ve@/ﬁ/@@amund 22:00) hives exam@&l a&_)\bnbu %\0
& &N O® S &P vf\
0O &6 O - N0 A\ é\ Q" O
P & L PR ¥y O & ¢
& PO @ G700 &V &
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APPENDIX V: DOCUMENTATION OF SPRAY DEPOSIT

Test item applied 27 July 2002 (4 days before exposure) at 21 g a.l./ha
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&
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s L'»} ) t} fh, h"% " \0 °\
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Test item applied 27 July 2002 (4 days before exposure) at 35 g a.l./ha
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Test item applied 29 July 2002 (2 days before exposure) at 21 g a.i./ha
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Test item applied 29 July 2002 (2 days before exposure) at 35 g a.l./ha
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Test item applied 30 July 2002 (1 day before exposure) at 21 g a.i./ha
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Test item applied 30 July 2002 (1 day before exposure) at 35 g a.i./ha
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Water control treatment applied 31 July 2002 (during bee flight) at 200 L/ha
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Toxic reference treatment PennCap M at 1000 g product/ha applied 31 July 2002 (during bee
flight)
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APPENDIX VI MORTALITY DATA
PRE-EXPOSURE
28-Jul 29-Jul 30-Jul 30-Jul evening
TENT  TREAT
5 Confidor 21 g a.i./ha D-1 13 5 3 9 \L\Q 30 3
18 Confidor 21 gai/haD-1 | 10 9 6 3 O 28 | o
21 Confidor 21 g a.i./ha D-1 12 5 1 5 (& 23 O
30 Confidor 21 g a.i./ha D-1 7 1 40 13
3 Confidor 21 gaihaD-2 | 12 7 3 &
11 Confidor 21 g a.i./ha D-2 8 2 3 QQ’ 1,@0 {Qﬁ
31 Confidor 21 gaimaD2 | o 2 32 & X 1Y
32 Confidor 21 gaishaD-2 | 12 6 & 4 & @5
g Confidor 21 g aiha D-4 | 5 20 .23 3 7 2 éo‘%s
10 Confidor 21 g ai/ha D-4 | 31 5% 1 4 (VY 82 O
16 Confidor 21 g ai/ha D-4 | 11 %\ 95 0@@ & 26 oS
25  Confidor 21 gai/haD4 [ 20 '8 \O4 ¢ 33 o &
14 Confidor 35 gai/haD-1 | 130" 16 o7 O %@& 39 oS C
19 Confidor 35 g a.i/ha D-1 1\5%5 21 A g 23 & &
26 Confidor 35 g ai/ha D-1 x5 107 (@ Mo 29 | & o
28 Confidor 35 g a.i./ha D-1 $ 78/ Q@ {} 2o 3 18 Q/()\\} Q,&
2 Confidor 35 g a.i/ha D-2\ @ 50 AY 14 31 |« &<
20 Confidor 35 g a.i./ha Q;QZ %\Q} : (\g 2 17\ o\Qf" (}} QQ’
23 Confidor 35 g a. i/h BE! GQ’ o “2 3 3 & ¥
29 Confidor 35 g a. {éﬁ ‘242 6 1 3 &1‘86 I
1 Confidor 35 g éq 4 6 & a8 & &
17 Confidor 3590*)a|n¢&0@ 8 o s & 2 N BT
22 Confdorgg 29 13 5 5 O osacl &
27 Confidor \Qf:‘) 8 9 7 0O & o O
4 Pennc@ 9 7 ' N\
7 Penn@a 2 3 <@
9 PeaiiC M 3 o
13 &é r}}@% Q@) 5
¥ Water .
12 \\\ 4
;;}C«,(’ (;&Qvgatg Q/(\O) Q/ 9
r K
& D
AEONIROIR NN
\ @ o™ \O\ ¥
g !
SRRl EARKDES ”
& ¥ B 97 Gonfidor 21 g a.i/ha D1 (B ; e
Q’}' &Q}\ 601 C© 0 onfidor 21 g a.l./ha D- P \0010) gz 5
o\(\ 6{& g\ \ Confidor 21 g a.i./ha §e %& ) \\’& 4 17
O « Q 06\3 Confidor 21 g a|/h2t> \‘94@0 4 9 27
& & O & 3% Confidor 21 g a.i/fa 8\ \§> 3V 6 5 26
O O & O 11 Confidor 21 g a¥Yha 2 7 12 33
oS W $ O ol 31 Confidor 21 g &:1./ha \GM é\ 5 7 14 40
RO W\ & 32 Confidor 243 axjha 11 16 7 41
AP PN bo() 8 Confidor ’522‘1 4. @(D 4 18 16 46
& N 10 Confid §0§ 4'1}1 2 17 31
O P & 16 Con éb g a5 0 8 22 41
PPN AQ} @0 25 ga.i/ 6 5 10 8 29
®e Q O 3 14 Qgbnr ergggg ha 1 8 1 11 20 40
0} O &Q \\6 19 onfidor 35 g &l./ha 17 2 S 9 33
30 NI %@%fd@‘ 35@ qQﬁaa D1 g8 2 8 8 26
X & \(\q‘? 2800 o @ fmabDt | 5 2 2 5 14
Q} \(’\& t}0 Confid i/ha D-2 5 1 4 11 21
N7 O &o ngd gallhaDZ 6 4 1 15 26
,'QQ/‘ { @2%& Con 0\% g a.i./ha D-2 9 4 2 6 21
& 2 ‘f| 35 g a.i/ha D-2 6 7 6 23 42
\@ 30 1 0 or35gai/habD4 | 19 2 16 23 60
Q &® 17 W oQS%rﬁdor35ga:/haD4 5 2 3 7 17
A 22 3V \}’Confdor 35 gai/haD4 | 13 4 7 16 40
2@ Confidor 35 g a.i/ha D-4 7 1 22 13 43
N $&° PennCap M 77 16 67 37 197
%§\ 7 PennCap M 122 32 47 38 239
Q/Q 9 PennCap M 39 36 32 25 132
0? 13 PennCap M 133 64 65 35 297
K 6 Water g 2 5 9 25
OQ 12 Water 8 5 4 4 21
C 15  Water 3 1 4 3 11
24 Water 4 4 4 5 17
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TENT  TREATMENT :
5 Confidor 21 gai/haD-1 | 21 14 18 15 17 14 124 21 R 25 22 6 g
18 Confidor 21 g a.i./ha D-1 22 19 28 20 19 18 21 230 26 0) >
21 Confidor 21 g ai/haD-1 | 20 11 14 10 11 14 15 18 12\(\ 16
30 Confidor 21 g a.i./ha D-1 9 12 19 17 9 10 12 Qr Q,Q 13 q&é\ ig 155
3 Confidor 21 g a.i./ha D-2 13 8 16 12 15 16 ¢ 140Q 1% ORI )
11 Confidor 21 g ai/haD-2 | 19 20 22 12 9 9 12 Qgﬂ%‘ 8 S o ;
31 Confidor 21 g a.i./ha D-2 19 18 13 12 12 9 i«8 (22 2’§) ‘Q@ 16
32 Confidor 21 gai/haD-2 | 13 17 26 :Z 189 10’.&&;@%& f? &%1 Q\ng 12 1:«’4
8 Confidor 21 g a.i./ha D-4 16 13 13 A
10 Confidor 21 gai/haD-4 | 13 12 15 9 13 \é\ 95 ¢ 24~ 18 16 18
16 Confidor 21 gaimaD4 | 15 11 14 23 15&& 08 15 X @&q%o *111 10 190
25 Confidor 21 gai/haD-4 | 10 11 5 - ~
14 Confidor 35 g a.i./ha D-1 15 11 11 17 N N \0}\700 &@x 12 15 11 {%q,
19 Confidor 35 g a.i/haD-1 | 17 16 23 Q>\ 5,@ 17&@? J2 3 25 20 ¢ <
26 Confidor 35 g a.i./ha D-1 14 9 10 4015 23 12 14 (7 ‘
28 Confidor 35 g a.i./ha D-1 4 12 18 0 {1@\\ 9 9 9 10\ 11? @Q
2 Confidor 35 g a.i./ha D-2 19 10 16 12(0 16 - 20 17 A7 \\1 . \}é\ &
20 Confidor 35 g a.i./ha D-2 | 15 13 27 ¢% 1 xf . éf’ 2 1427 22,0 50711 0(’ @\
23 Confidor 35 g a.i./ha D-2 13 - Ab? Q1 c)(, 6@ 15 21 140 &)«? 3
29 Confidor 35 g a.i./ha D-2 6 @Q’ _ 10 &? 1 {\\ &6
1 Confidor 35 g a.i/ha D-4 | 5 4 RS 9 §> 0{\9 2 13 10 g\o d 0 \
17 Confidor 35 g ai/ha D-4 | 13 Q@, \\"13 14 12 % 42
22 Confidor 35 g ai/ha D-4 | 10 \914 %@ 13 i 8 11 sqg 126@ QQ\,
27 Confidor 35 g a.i.ha D-4 | 8 OQ ﬁ Oag ¢ 10 jlg IS > &
4 PennCap M ¢ 9 T 6 N\
7 PennCap M @@&\\(‘136@1%& 139 12 10 {15 % \\ 2 0:@\\ 13
9 PennCap M 7 10 i 10 2 )11
13 PZEEC?EM Q\Q' O3 @10 6 8 40 Qﬁé %1&'0\0‘4 7
6 Water 0& @1 \0)1 4& 015 6 8 &r?& (}Q F2 o g@ 276 291
12 Water RO EQ} 2@ 16 26 23 Q A 40Q %Q 0§\4 26 2
15 Water Q Q) & 18 17 10 10&0 (Q\ 1Q 1ot
24 Water 5 v L O 8 12 12 8 9. &% 2 1 012 15 —
&Q%Vgﬁﬁ(@.é@ R IIN o‘\\ 5,0 g\
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APPENDIX VII:

July 29, 2002 ‘
9:55 10:54 12:25 13:29 14:33 15:56]10:00 11:10 12:3C 13:30 14:41)

FORAGING DATA

PRE-EXPOSURE
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EXPOSURE o
July 31, 2002 Auqust 1. 2001 |
TENT  TREATMENT 9:58 10:57 12:20 13:27 14:25 1600_950 11:15 12:30 14:50 15:55 16:15
5 Confidor 21 g a.i./ha D-1 13 17 17 17 21 14 0 0 9 2 g g
18 Confidor 21 g a.i./ha D-1 7 14 12 12 9 6 i 0 0 2 1 :
21 Confidor 21 g a.i./ha D-1 4 8 7 9 9 6 i O 0 1oy O 0
i : 0 o7 9 0 32 0
30 Confidor 21 g a.i./ha D-1 2 5 12 9 3 2 i 0 $ N :
3 Confidor 21 g a.i./ha D-2 4 8 15 15 16 14 : 2 0 @ 0 80 X
11 Confidor 21 g a.i./ha D-2 3 7 10 13 11 110 0& 2 1y :
31 Confidor 21 g a.i./ha D-2 3 9 11 10 8 5 i 0 \(g) 2 2 .\Qo) 0 0
32 Confidor 21 g a.i./ha D-2 7 1 16 13 6 10 { 0 NI 1 0 8 0
8 Confidor 21 g a.i./ha D-4 5 17 17 20 19 8 0 Q 1\9 1 |
10 Confidor 21 g a.i./ha D-4 15 19 33 37 34 19 ¢ 6\0 (\g 2 8}'@ 2 6@ 0 0
16 Confidor 21 g a.i./ha D-4 4 19 15 15 22 10 : x® &Q/ SOQ, éQ 8 g
25 Confidor 21 g a.i./ha D-4 9 22 15 15 13 150&\0) 0&% 0 Qz, ‘0\0 :
14 Confidor 35 g a.i./ha D-1 6 8 4 0 2 B\ {g, 0 \(\Q/ 0 0 )
19 Confidor 35 g a.i./ha D-1 7 20 16 22 8 \\@ N Q ot §g 0 0 g &
26  Confidor 35 g a.i./ha D-1 78 13 8 5 2470 %b X 100 &
28 Confidor 35 g a.i./ha D-1 0 2 2 1 146 O\V: 0 ,\/0 Q} 0 . » OQ
2 Confidor 35 gai/haD2 | 4 14 15 12 1@ F 0 g@q, 1 0 0 oS - ©
20 Confidor 35 gaihaD2 | 8 19 13 20 7 C10NG o o 0 Q@ K
i haD2 | 4 2 6 7,058 DL 0 1 0o 0. \
23 Confidor 35 g a.i./ha & 50 R 40 \}\ X &O
29 Confidor 35 gai/haD2 | 2 4 4 & ‘1@@ O AR 0y 0 10y : i\
1 Confidor 35 g a.i./ha D-4 12 15 18 o 6\6 Bé\\ 100 <O 0 1 0 § : & ¢
17 Confidor 35 g a.i./ha D-4 13 21 21001 N Q;,:(\o 0 1 0 L0 o 0| &
22 Confidor 35 g a.i./ha D-4 8 12 1§ C@ Q/\ 6 & 0 0 0 0&\ 5@ X O Q
27 Confidor 35 g a.i/ha D-4 4 14 (B3 14 02 150 ? i 0 o 0 % 3 o 60
4 PennCap M 9 15 O 16Q) &;0 é\ Q 0 1 0 O\ 80 X
\ O 0 0. & ol o
7 PennCap M 0 5 0 \(\ Q{\\ O 8
9 PennCap M 3 0 0 g\ Q @.0 c.)Q/ x5
13 PennCap M 2 0 0 (90 \{Q 3 \g\
6 Water 1 0 0 a}O 6\{\& X (\@ Q} X
12 Water 0 &?) Q\ ) O%\ X
15 Water 1 \\ \O jOQ 1
24 Water 0 \ \, ‘4_ ‘.
, QuUSIO 2001
TENT TREATMENT .0 1.314‘% 14:30 15:16 15945
5 Confidor 21 T QF 6 8
18 Confid O 4 6 10 11
onti Df 1 0 & ; .
21 Confldor 6 (’},5 0) @Q g g 2 10
3:? Cmﬂ 2 @ a QQ 1? 150 1?3 o\bq’ %Q>\Q/ 1@10%\ &@\04 0 9 7 7
11 nd@ 16 13 1 B 6@‘9 d 04\0 1 11 7 8 11
31 f:Qor %gb@ Qé’ 12 11 13 & 5&\ TONI ) R 3 6 5 8
32 qﬁ/hi\ﬁz 1113 158 X S 0o s 8 55
g @fn@s1 a%j 10 11 90" 12 sg.%\g\x o0 7 8 4 11
1Q onguor o4 | 21 27 25 50\\‘§\ 2% 0 0o 9 9 10 12
@e dor@‘l%@l/ha D-4 13 1103V 10 d & 0 1 11 8 5 4
625&\0 cfantuqsbz\gauham 7 9 §@> $ (7028 6 6 8
@ 00 t@ g a.i./ha D-1 2 @” ,&0 6@' 56\ é} 4 0 1 4 g > °
&'94 @fld 5 g a.i./ha D-1 15\\@9\, 6y & 60 11 0 1 8 i
(\ V26 fidor 35 g a.i/ha D-1 3\’& 4 6 06(7 5 2 1 0o 3 7 5 |
& 28 \°>c Afidor 35 g a.i/ha D-1 000 M \0 9 2 1 0 1 7 8 5 60
0) O(/ 2 Q/ @s;ﬂdorBSgaHha -2 \?\5@‘9 9\\\&\ 7 9 4 | 1 0 4 5 6
&\c) .\'6 Q(&\ {QConfidor 35 g a.i./ha D- 2 ‘ ) 0 13 7 | 2 0 10 8 6 9
\\ 6\ ~§Q3 0 Confidor 35 g a.i./ha D 0 O\QS Q 3 5 0 1 5 8 2 ;
@Q’ Q Q)\Z%QJ Confidor 35 g a.l./ha Q (Q Q,Q 5 5 g =~ 0 [4 4 9
N\ O &7 Q Confidor 35 g a.i./h 18 11 10 10 | 1 1 7 6 9 8
X 5 6 6
60 Q} \0%7 Confidor 35 g a. | \\ﬁ\ﬁl \0 1&@ 14 11 11 1 O 0 5
X Q‘ o° 22 Confidor 35 g a ’& é\ 5 5 7 4 0 1 2 1 3 i
A& 27 Confidor 35 g "8@ o3 & 8 6 3,0 2 6 6 3
N\ Q/(\JQ 4 PennCap M\ (9\0 0 0 0 0 0 0 8 5 5 S
NN\ 7 PennCa \(\ 570 0 8 5 7 0 0 9 2 5 3
N A &g\ 10 9 5 8
(O 9 PennCap' M 0 & 0 0 1 8 7 0 1
N 13 PennCap M O\ 4 1 2 5 6 0 0 7 7 7 6
NN 6 Water O Q, 7 11 10 11 14 0 0 8 3 8 7
? » 2\ 15 14 14 14 16 17 0 1 10 10 9 13
12 ,%hter &0 \' 0 i
15 ater Q \} 3 2 4 11 10 9 0 1 6 4
24 Water (\\\ 23 14 11 12 18 13 0 7 10 8 8 9
QO $\
N
)
N
Q
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APPENDIX IX: ENDORSEMENT OF COMPLIANCE
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