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Shaughnessey Number

.........

FIELD STUDY PROTOCOL _REVIEW

Pesticide Name: PP-321

Sstudy Type: Aquatic Mesocosm :
This protocol review refers to ICI Americas
Inc. submission of 2/5/86 as amended by
submission of 4/29/86.

pesticide Use: cotton insecticide-(synthetic pyrethroid)

Study Purpose : négate a presumtpion of hazard to aquatic
ecosystem.

Site Description: (System Desdﬁiption):

Twelve ponds, about 0.22 acres each, were dug at ICI
Americas Inc. facility at Goldsboro, North Carolina. Water _
depth ranges from about 15 cm at shalow end to 2 m at deep A
end. Complete design specifications and diagrams are pro-
vided. Run-off into these ponds is prevented by berms. Each
pond will be divided into two (2) 0.11 acre ponds by a wall’
of reinforced hypolon plastic, suspended across each pond
(shallow to deep) by 2 wood beam and float, and sealed 'to each
pond bank and bottom as per design specifications'Shown in
submission. The top of the hypolon wall is 45 cm above the

overflow level. :

yndivided mesocosms are interconnected (in parallel)
while water is circulated between ponds by pump. Pump- Ciiz
ing continues through connected divded mesocosms until just
prior to pesticide treatment.

The ponds are clay-lined and have a sandy-loam hydrosoil.
The system is filled with water from a nearby established .

large pond conntaining phytoplankton and zooplankton populations.

The development of the experimental ponds in 1985 is described
in Kennedy,et al (1986), an appendix to the submission. Major
groups of organisms were odonata (Anisoptera, Zygoptera) ,Coleop-
tera (Dystiscidae predominate), Ephemeroptera, (Baetidae and
Caenidae) and Diptera (primarily‘Chironomidae). Other groups .
less frequently sampled included Turbellaria, Gastropoda, .
Olidgochaeta and Trichoptera. Zooplankton, including Protozoa,
Rotifera and Microcrustacea were well represented.
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Thirteen genera of filamentous algae were idenﬁified in
the developinng ponds in 1985 (Kennedy et al , 1986).

Macrophytes were planted around each meoscosmuin~1985,
however since these could interfere with sampling efforts,
artificial plastic strands and wooden framed cages will be

used as refugia for fish.

As per the ammended protocol approximately 20-30 adult
mature bluegill sunfish (Lepomis macrochirus) will be added
to each divided pond between 1 and 3 weeks before the first
PP-321 application. These fish will weigh approx. 40 g wet
weight each, when added. n o

The mesocosms will be fertilized with “wheat shorts" on
three ocsassions; 1, 4, and 8 weeks before pesticide applica-
tions.

6. Proposed Exposure Regime: (Figurés.la and 1b).

As per the amended protocol - the exposure of the ponds
will attempt to simulate drift and runoff events resulting
from applications to cotton. Since the label allows up to 12
applications of this material, there will be 12 simulations,
i.e., once each week for 12 weeks. There will be four (4)
replicates of three pesticide treatments plus a control treat-
ment. Thus, a total of sixteen of the twenty-four available
0.11 acre mesocosms will be employed. :

Treatments will be "high", "medium“, and "low" doses of
pesticides . The proposal includes the following design:

“Spray Drift Applications® “Run-off Applications"

v

.
%
;

'"ﬁj\

Application Rate Application - Rate

Rate no. frequency g ai/ha % field no. frequency g ai/ha

%

high 12 weekly 0.67 2 3 tri-weekly 0.34

med. 12 " 0.067 0.2 3 v o« --0.034

low 12 " 0.0067 0.02 3 . " 0.0034
control - - - - 3 v“o" -

.1

-2

For spray drift simulations - PP-321 formulation will be added
to 19 liters of water in a pressure can. Spraying, by CO» pressure,

will be at approximately 20 psi through "flood jet nozzles®. This

is designed to prevent cross-contamination of ponds. Additionally,

the spray unit will be hooded. As a consequence there will be no

drift cards on the treatment ponds.
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FIGURE-la’”PP321 Applications (weeks 1-6)

Y3

oes
Pet

il
cagetoaer]s

e I

; p
~%: i 3
1310 : o
LE DY - [~ ¢ X B
o B Eqd e
¥ Kipset HE ! 11d]
s e i i
H 103 H i
M . < - - Ticeltd
: HRREE 0% A1k i1l it
: { . S ‘j  rexrs j'
Y Sttt 1
1 133108 b BAREEE B dreqyd 3 Y‘
! : i ues b IR ! -
s s YeTTY BEET i Ty
1. Tl il “3'
11 $jli ey 4 M . 11314348
. B4 I s b il fbieded §+ 1% o g ba-segd
e & TR Yhagin 3 & =gk
i3 FRa St bt pt] T 3 54 ob- pe B2 Ty {ads
H jop =] e I N S EETTLEE:
2 S e T e B 25t Felt [EELH IR
. bt H 3 P33 IR H
B BiERiiaEs | 8 HERRENG . SH IR L,
it X L i) L. it + s brrypeooreabet LIS X
.- LI P n t A 233 P 094 s
4 - 1:‘1* :JZ}: ~dyetivie F‘:} p B¢ |1 1e :&: ’-i-' peeitt
: pieh p 2.4 Z3 PPORT B res i3t KEak Bkt BRER I BB
- = : e
Py 1 M asiefevaeflest]s
b :
-4 : e 0-:;
- b e .
3‘ % H !f", < -
- T{+ 4 b H e
i ' AHEIE
- : <) : p
- :
1% . 18 ::
- . 1]
= " Ly
: i H +
! : B 1
+ . ]
1 il -
M T r <]
143 i *3 19
2 : = E
= -~ d v H
Bk sh=ESERCe <3 o
- b —— Tealv T -
- Te : EET pREe PR
35 g-' By £ chentifts,s H i‘-il—fi‘-- =19
Bl 2 - Tooad emge jiad et e
4 oo T (=l i
i O : b pod pougd PR B2 IR0
:
e~
: B I A it
: :
: - 34 ppmns | poot p
it j R R o
] —— XITE
. . . o— £ Ehv
H g IR bl srifnesfitssiig
- e b PrrTIbEs i Dot 36
Y =11
3 i i
1 T :
=
1 : R B
- 1 - baa i PV § oo 1
24 1 i
ot H
bt H
&
.

o o

T
12

re T TET
H i

&y
hrepd et i)

o
o -
opd
ﬁ,: ’
0o
e o )
ak
n.u P I .
© -l -
-7 4
g&! ) .
Y 0
ol .
fop -
o .
1 W
™0 R
ol
fviy -]
a3
0

]
+



P
-

Applications (weeks 7-12)
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To simulate runoff events a soil-water suspension will
be prepared in steel tanks. For each, a slurry of 2500 liters
water and 250 kg of wet weight of sandy loam and mixed for
30 minutes. PP 321 formulation diluted in 10 liters water will
be added to the slurry while mixing. The slurry will then be
jeft overnight ( 24 + 4 hours) before an additional 1 hr.
of mixing prior to application. Applications of slurry will
be pumped from the mixing tank into the water, as close to the
surface as possible. The spary unit will be hooded in order

to prevent cross-contamination by splash or aerosol droplets.

7. Study Methods:
[, Ao
Two sampling zones will be established in each mesocogm:
a shallow zone (approx. 35-60 cm ) and a deep zone (approx.
2 meters ). Each zone is 5 m wide and spans the width of

the mesocosms. Diagrams were provided for specific locations.

The basic sampling schedule iskbi—weekly. additional observa-
tions are included. The final periocd -before termination is 3
weeks. The complete sampling'schedule is shown in figures 2 a, b,
c and d. The majority of sampling will be from a boat.
N
A Hydrosoils, water, and chemical application mixtures will
be sampled as per the indicated schedule. All residue samples

will be cooled immediately after collection and frozen at
<-18° C within 3 hours. Mixtures will be sampled after mixing
and before spraying.. Hydrosoil cores will be sampled at 1-2

QE,a&_ggzﬂgmﬂgggg%_§§%;2§%l. Watef—samptes~wi%%~be’faken at
3 points in the sha d deep zones. In the shallow zone

3 samples will be taken at a depth of 25 cm and composited.
In the deep zone, water samples will be taken at 25 cm from
surface and 25 cm above hydrosoil, and each depth set will be

separately composited. géfgLqg;EéUg2E_gg_g;gglgg,gg;ing_ghg,pror4;;4
gram; only at the end. Stoma ants, Fecundity and tissue N
résidues will not be.mE3guréd'at“any'timé‘aﬁffﬁé the study. as
pet the amended protocol. :
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pissolved oxygen, temperature, conductivity, pH, and
visibility (Secchi disk) measurements will be made at two
sites in each zone at each sampling interval. D.O. and
temp. measurements will be made at 25 cm below surface and
25 cm above the hydrosoil (the latter in the "deep" zone
only). Conductivity and pH will be taken at one depth; 25
cm in the “shallow" zone, and at 50 cm in the "deep" zone.

The biological studies are descfibed in the following
pages with these amendments. ’

1. Periphyton dry weights will be determined at each
sampling interval.

2. Zooplankton samples will be collected weekly, however only
"main" bi-weekly samples will be analyzed initially..Others
will be available for analysis. -

3, Numbers of "small® and "large" zooplanktons will be reported.

4. Gross fish abnormalities will be recorded when all fish are
collected. - .-

5. Macrophyte biomass will be determined at end of study. Quadrat :
samples will be taken by cutting off at hydrosoil level.

._.\_\

6. Fish will not be sampled during the study program; only at

end.~Stomach;contents,;fecundity, and tissue residue concentra-

tions will not be measured at any time during the study.

Meterological conditions will be monitored as follows.

1. A weather station will be sited within 1 mile of the ponds
to record: g
a) wind speed (average daily) ¥ e
b) air temp. (average, max. and min. dailye/
c) relative humidity (average daily)l~
d) solar radiation (dail )/
e) rainfall (daily) \{y \/
f) pan evaporation (daily by claculation) V.

g

2. Rainfall and windspeed will also be measured at the mesocosm éité,;

3. Wind speed and direction will be recorded during all-aﬁblications,"'

from instruments on the mesocosnm site. , .

a

2 o . . : .

/2
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10.2

S pesocost
pifig & single

hples will be collected,
2l laboratory as described
out before ppaz2t

The hydros®
. water will :
composite sanple™¢
prepatcd and transp
in Section 11.6.

A

The chartcteristics to be dctcrnincd for hydxosoil and water fronm
each mesccos® separately are given in Table 5.

‘“/llmmxm STUDIES ‘

\

1.1 primary production

wo sources of primary productivity i1l be measured in the
mesocosas : phytoplankton and periphyton.

1111 Phytopl,;nkt-on

?hytoplmkton cells will be enuperated, major taxa jdentified, and
cell volumes seasured ot each sampling date. mlo:ophyll a and
phuophytin & will-dbe extracted and measured. Phcrtosynthui: and
respiratiod will also be monitored using @ 1ight and aark bottle :
tcchniqnco' .

'1 foetelel Cell B@Ctl and idcnt.itication

phytoplankton will de collected bY jowering & calibrated
transparent tube, of cpproad.utoly Scm (2 inches) inside diameter,
through the water COlumRe The plastic tube L8 submerged
vertically through the entire water column antil the device 18
oximately 10 &8 off the pond bottome Oncc'ﬁnod.' the tube i8
capped and the entire vater column is collectede. qhe height of
the water in the sampling tube is gecorded to the nearest cm 80

‘that the volume of water collected can be calculateds . -
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{The remainder of the sazple will be used for phot.o-synthulc
pigment, photosynthuis/rcnpiration end zooplankton gtudies (see
Sections 110’-102. ‘1010103 and 1103)]. v

iIn the lsboratory, & known aligquot is pipcttcd into & microscope

1110162

11.1.13

plate chanber and settled for & ainimum of 12 hours. The plate
chamber with settled sample is placed on ¢he stage of an i{nverted
microscope-. counts of 250 algal cells wvill be made for each
ganmple. All algae will be enumerated in terms of cell numbers.
However, it is often aifficult or impossible to observe the
transverse cell walls of filamentous plue-green algae. Therefore
the lengths of £ilamentous piue-greens will be measured; and each
25 ym length will be considered equivalent to a single cell’.

Cell volume estimations will be made and the princip&l organisms
identified vhere possible.

Ly

Chlorophyll and phnoophytin

Chlorophyll & js a pigment which is essential for photosynthesis
in plants and occurs in all algae. Concentrations of chlorophyll
s provide an indirect seasurexent of primary production. An
appropriate volume wvill be taken from the water collected for

_phytoplankton analysis jmmedistely after stirring (see section
"11etelel)e Chlorophyll & and ‘phaoophytin a in the cells collected

from the mesocosns will be measured using 2 recognized method.

‘photosynthesis and respiration

Primary productivity within the megocosns will be ponitored using
a nqht-bottlc/dark-batth technique tO provide estimates of
photosynr.hosis and respiration.

Three sets of 14 gfit/dark-bottle measurements will be made - -
within the photic region of each 2OnG. The method used will be

. ¢that of Gaarder and Gran (1927) . mis is & well ostablished

oxygen sethod for sessuring the rate of carbon uptake and net
photosynthcsin in situ (Franson. 1980) - s

ac each sanpling date. water collected for phytopltnkton cell
counts (see gection 11.1.1.1) 40 each zone will be used Three
light and three dark bottles will be £i1led vith the sample water
f£zom each zones and the & ssolved oxygen (D0} ‘sieasured in each
using & BOD oxygen probe with stirrere. Water displaced from the

.~\u\

pottles by immersion of the BOD prebe will pe replaced with sample .

vater. The pottles will then be capped and suspended in three

pairs (2 pair being cns light and one dark pottle) &t 25cm dcp:h x \

4n the shallov gone and Socm depth in the deep ODS} and
sacubated for a pudotcninod period. Rt the end of the exposure

od the DO will be immedistely redsterninede using the pre-and
poct-iacubation po figures, the net ghdtosynthcdu. gross
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11.1.2 Periphyton

~ror this study periphyton are defined as those plant communities

growing on stones. sticks, aquatic macrophytes and other submerged

0 gurfaces. For experimental studies, however, it is difficult to
.collect quantitative samples from natursl surfacese. Plastic
strands (see Section 6.2} will be used as artificial substrates to
monitor the productivity of periphyton communities.

Three groups of plastic strands, of known gsurface area; will be
placed in pairs in both zones of each mesOCOS®, One group in

‘ the vicinity of each gubstrate sampler (see Section 11.4-and
Figure 8) and allowed to colonise for 14 days.

At the end of the colonisation period, the plastic strands will be
removed and combined to give two ‘samples. These will each be
teproucntntivq of the total periphyton of the water column of the
shallow zone of each mesocosh. ‘

y one sample will be placed in Lugol's solution for phytoplankton
cell enumeration, identification and volume estimation as outlined
in Section 11111 The second gample will be extracted in a
\ suitable solvent for chlorophyll a and phaeophytin 8 analysis as
outlined in Bection 11etole2e

L ]

¥ 11.2 ‘gilementous Algae and Macrophytes

Filamentous algae and sacrophyte distributions occurring in the
sesocosms will be observed and recorded at each sampling time (see
Section 8). Total surface or submerged mesoCOoS® coverage will
also be estisated.” The principal macrophytes will be identified.
Composite, representative filamentous algae samples, vill be
collected from the SesOCOSRS evVery fourth week, ptcscrvcd in
Lugol's solution and dominant ‘algal genera indentified.

11.3 Looplankton

Y

Zooplankton cells will be enumerated and identified. A known
volume of water from the sanmple collected 4in gection 11lets.1

{tekan impediately after stirring) will be concentrated through a
6€0-80um plankton net for zooplankton analysis (after the samples
have been removed for phytoplankton, chlorophyll and light/dark - -
bottle “...m.' 11010101' 1‘010102 and “‘010103).. zooplankton
samples will be preserved in & 1=2% Lugol's solution. samples- T
£rom esch sone wvill be kept ”pl!.tt.o , ST

1

-

DU
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11.4.1
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in the 1eboratory each gooplankton genple bottlie will be -
thoroughly ghaken and all contents will be poured into a graduated
cylinder. The sample container will be ringsed tvice with vater
and each rinse will be poured into the qud\ntcd cylinder.

samples will be settled in the qtldult.d cylinder for a minimun of
24 hours. The sample will be concentrated to & known volume by
withdraving the supernstant through a siphon (the degree of
concentration depends on the density of the organisms) . A 1=2 cn’
aliquot will be taken from the concentrated sample after it has
been thoroughly pixed. The vithdrawn aliquot will then be placed
on a Sedwvick-Rafter cell (or similar) and exanined &t up tO 100x
magni fication. gooplankters will be enumerated and vhere possible
jdentified.

macroimvertebrates B i

Major ucrcinvortcbtatc caxa inhabiting the study RnesocOSRS will
pe monitored uging & variey of cechniques. The primary and most
intensive study will be the artificial substrate prograsme. in
addition, emergence ©of adult insects will be monitored using ..
emergence trapse Further information on free svimming
sacroinvertebrates will be gathered through the use of visual
assessaents.

artificial Swbstrates.

Artificial gubstrate samplers. constructed frod® plastic cylinderi
(5 cm OO X s ca high: sanufactured as surface enchancers for
gevage treatment plants) vill be used to sonitor sacroinvertebrate

pulationse. gach artificial gubstrate sampler is assesbled from
14 pluf.ic cylindezs fastened together (Figure 9}. Six ganplers
will be placed in each pesoCOSn EORE, attached to the transect
rope (see gection g). Three wvill be allowed tO float (uteti;l
has 2 sneutral’ puoyancy) and three set on the .hya:ocou (bottom) .
the latter being weighted wvith two pottles £illed with quvel‘.’\‘
he base of each bottoa sampler 18 covered with 1mm nylos mesh toO
reduce loss of colonising invertebrates when collected. gach
pottom sampler vill be jlocated by & iength of nylon line attached
to the transect Topee

On each designated sampling day. all the gubstrate sanplers will

pe collected from each sampling sone. puring retrieval, the -
saaplezs will be moved gently and snared in & net before being
gemoved from the water. This procedure sinimises loss of the t
colonising organisas aue to water gurbulence ©F organisa escape

behavioure ers removed from the ResOoCOsR vill be placed in s
pucket and covered with filtered sa vater for gransport to
the ®work-st on"e M the eycrk-station® 8 wster PUSP be

used to wvash debris and coloniging organisms fro® each sampler.
pebris and organi sas wvill be concentrated using & Wo. 60 (0.182)
U.§ Scandard sieve. :puring the 4nitial stages of the cleaning
process care will be taken to gently wash the larger axposed

e firy e o e bran?
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invertebrates froam the substrates. Greater water pressure will be
used to scour attached invertebrates and those in protected
refuges, from the substrates. All three surface gamplers from
each gone will be combined together. S&imilarly, bottom samplers

_ will be composited into a single bottoa sample for each zone.

Material washed from the substrates (debris and organisms) will be
poured into & gridded enamel pan.. Macroinvertebrates will be

‘{dentified, enumerated and put into categories of ‘normal’,

'abnormal® (showing abnormal behaviour) or ‘dead', at the mesocosm

gsite. The procedure of collecting, preparing, identifying and

counting the macroinvertebrates will therefore be carried out

rapidly to avoid processing ‘damage’. After the vashing process, = e
the artificial substrates will be reset in the zones from which

they vere retrieved.

Major macroinvertebrate genera will be identified at least every
four weeks.

A reference collection of representative taxa will be prepared,
starting froam the first sanpling date. The organisms will be
placed in 5-10% formalin for at least 24 hours. Samples will be
transferred to 70% ethanol within 12 sonths for permanent

storage.

-.*'C\

Quantitative visual Assessment

visual observations will be made of the mesocosm fauna occurring
in two littoral areas (2 x im; delineated by shoreline posts, and
stakes in the mesocosa) of each zone (Figure 8). Organisms
cbserved in each area during & 2 minute period will be noted and
counted. Dead organisas or those showing sbnormal behaviour will
be noted separately. Q i

T —
pon-Quantitative Visual Assessment

-
¥

Immediately following or before the quantitative visual assessments !
(see Section 11.4.2), & walking circuit of the mesocosm to cbserve
the whole littoral sone will be carried out. A record will be made
of any dead organiems oI of those showing sbnormal behaviour. Such 1
observations made at any other time will also be recorded. ]

puring the course of the growing season, many aquatic I
sacroinvertebrates emerge from the water as adults. When o T

.. measuring sacroinvertebrate populations, it is important to be

avare of this process and to also be able to quantify the ausbers
and types of organisms leaving the BESOCOSR. : o

o

"
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/

Reproduction // / . .

\
.
KT ITAT

Tilapia z11lii are nest builfers. The nests are_,dfug in shallow
water and are generally vi/sa(ble along the shoreline. Nest
building and spawning ;z:lly occurs &t wat.e:/ remperatures of /

24°C or greater. Eggs, ich adhere to the est. sediment, are i
guarded by the parent ALish. After hatching, the fry remain AQear

the nest, forming ea 1y observed clouds gf tiny £fish. Fry are /
protected by the p ents. After 2-3 ve?ks the juvenile fish leave }
the nest and the ents recommence Spawning ectivity x.)ntil cool /
water or short ys return. Spawning/ac:ivi:y will cgatinue / ;
through at lea August in the Goldsboro region of NgTth Carolina.
Tilapia are s ually mature wvithin/2 to 3 months afrer hatching.

11 b‘c monitored rcgyt‘larly (at least fvcry week) for
evidence gf ﬁg nesting behaviour. The number of active Miests
g‘g_].“l’*s cunted and recordedy garly developmental stagef o

: p

will be collected for each pond u:ing/ dip nets and‘or

passiye traps. Llarval fish will be cbserve " for normal
opment , age and growth determinations ’ i

asure of reprod e success vill aiso be cbtaingd at T-
nation of the study by collecting 1 the fish £n the ponds

11.5.5

11.6

see Section 11¢5.5). ~ o
rish Biomass N
At termination of the study fish will be collected from the whole
mesocosm by pumping the water out (with seining if necessary)e.
The weight of fish (size grouped) will be recorded.

Microbial Analysis of Hydroscil

Hydrosoil will be -sampled from each pond before PP321 application .-

and at the end of the study (Tables 2-4). A pinimum of /3 A
hydrosoil cores will be taken to a depth of cpptcximtel 7.5cm \. \‘_.-'
(See Figure 8)- All the samples from a mesocosm will be P T

immediately combined and thoroughly mixed. Two subsamples will

-
A

. then be prepared for transportation to ICI PPD Jealott's Hill
. . Raucarch station, UK. a .

.. dev
onc sample will be placed into & iabelled polythene bottle; filled

to the top with hydroscile. This wvill be sent by 'direct shipment'

ai: transport to I R Hill (ICI PPD UK) to arrive withia o

ar toximately 7 days of field sanpling. This sample will NOT be -
£5.:zen as it will be used for microbial studies. .

5. second sample will be grozen (<-18°C) as soon as pouibic

a: .ar sampling and sent in frozen state to I R Ei}.l. This sample:
-*1 be used for phyd.co-chcnicn chu:aczerisauoti {ses Section
¥ 2).

/%



8. protocol Evaluation:

This protocol is the product of intensive negotiations
between EEB's aquatic field study team amd ICI Americas
Inc. The records of these negotiations are included in

the submissions

of 2/5/86 and 4/29/86 . The final meeting

for negotiations was held in EEB Branch Chief office on May

1st, 1986. EEB,

by its role in these negotiations, has indica-

ted agreemnet with the general protocol as ammended and here

reviewed.

while too
tables and figu
4/29/86 are con
protocol review
order for EPA t
pPoints covered
monitoring of ¢

numerous to include, all diagrams, charts,

res included with the submissions of 2/5/86 and
sidered an integral part of the protocol and

. Any changes to these must be in writing in

o consider them valid changes to the protocol.
in the meeting minutes of 4/22/86 specifying
ross—contamination by drift from spray booms

are considered part of this protocol. EEB will expect to see
the results of monitoring studies of spray drift potential

in order to prove that cross—contamination is not a problem.

EEB strongly re

commends keeping}ﬁhe Jarval trap studies

lapia, for the Lepomis as well. Likewise,

planned with Ti

the spawning substrate samplersAshould be retained for

Legomis.

9. Suggested Modif

The aquati

ications:

c field studies team has indicated all of the

Branch's suggested modifications in the record of negotiations

on this protoco
These have been

1 (see submissions of 2/5/86 and 4/29/86).
incorporated into the protocol reviewed here

which is the amende§~protocol as of 4/29/86.

The remain
schedule prepar

are expressed in terms of active ingredient added per meso—- ==

ing EEB inputs are the application rates and
ed by Dr. Richard Lee. The application rates

cosm, per treatment. These were calculated for the conven=—.
- jence of the investigators. There are two components of

applied materi-
separately and
and amounts ai.

T, -:l_rift and runoff. These are calculated .

C1It ane -
stitute additive applications. The schedule
-.ailed on tne following pages. . »

/9



To simulate PP321 runoff from cotton fields, the Yazoo River
Basin in Mississippi was chosen to run the SWWRB model. The fate
data required for simulation were based on information supplied by ICI
(see pages la & ib). To be conservative, the average values for foliar
and soil 1/2 t's were used. The Kd value was calculated based
on water solubility and 1.5 & OC content to reflect Mississippi
delta soil. For the Enrichment Ratio (a measurement of erosion),
a universal value of 1.5, instead of the higher value of > 3.0 I 0

found in that basin, was used.

The SWRRB model was run for 8 years (1971 to 1978), with 9
applications per year (the maximum number of application per-year
allowable for multiple years simulation by the model) and an application
rate of 0.03 1b a.i./acre, to select the certain year with a maximum
(worst), an intermediate, and a minimum (least) pesticide runoff.

The results of simulation show that the years of 1972, 1975 and a977
were selected as maximum-, medium- and: minimum- runoff years, respectively
(see resulting pesticide balance table-in page 5).

These three selected years were, in turn, rerun individually
with ten applications (the maximum number of applications allowed
in a single year simulation by the model) to determine the total
pesticide runoff for that particular year (see pages 6, 2 & 11).
As a result, the annual total pesticide runoff figures were obtained -
as follows (from pages 8, 10& 13):

Runoff per HA Total runoff from
Year (GM/HA) watershed (GM/10 HA)* N
1971 ' 1.288 12.88 ez
(0.38%)** (3.8%)**
1975 0.792 7.92 .
(0.24%)** (2.4%)**
1977 . 0.421 B 4.21

(0.13%)** (1.38)*%* Y
* Agsume drainage paBin 4b pond ratio is 10A:1A
% § of total annual peqt.cide applied (i.e.. 336.250 GM)

(teae
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Table 20. Spray drift from pesticide applicatiocns RIS S TV

900
downmsind

X % z 7. "£§
. a%
flu ) P! 1
BEEFERENCE 9 Cal fomil .
. (1) (33%) i
wind velocity(m/s) (3.3 2.2 g
temp(°®C); t2.4m 38 39

- } t908"2.4- 4’2.8 +2.2

(1) end (41)s Spreys of fluorescent
tracer emulsions to alfalfa,
Californias. Residues oollected
on alfalfa

(i1)1 Atomised oil spray to range-
land, Tanganyika

BEFERENCE 13 ~ temp(°C)
wind(s/s) - t10-2.
Mioronair 2.2 =0.8
D6=462 5.0 +0.5
63 4.2 0.8
80033 3.8 0.2
8003XT3+4 4.0 0
Microfoild 1.4 +0.6
10K 2.3 +0.4

Water based sprays used:
1« undiluted
2« g8 oil-water emulsion
3= as water ased ezulsion
4= with anti-4rift adjuvant
(¥alootrol)” oy

23



vew W

PEOs0 1M1 OF

. 9
_ CopEuty e 9
vEOwen) 4P OE 9
- _ €T vL6!
) PeOmt  OFe 81 8
o pegcy B 1P
' Iy “f o . .
) . . U q..a * .:.... ’ ..“ [ .;.
IS TREE T o v
) ) pEOs0 G0t ¢! v
_ : pEQCY R LE o
T pEow) WL OC 9
) Lo eLol
pLosn O7¢ vl H
ptuco  o6le L 8
, . , pene0  Z1C IE L 0
. (X VRg] e v L
_ vEOm)  Rol L1 L
N veo'o 1ot vl L
peOw)  bPL E L
pEu'y  6/1 R 9
_ pEOWD 121 02 9
_ 2L6l
pEOm)  PE2 2 R
¥ : peo'y L2 6l B
pENe 02 8 8
L . peoy  E12 1 8
3 . . - PO ) we 61 L
R , pEuty  tel 21 L
: i pEOw) 991 & L
% ptu'y 611 82 9
o PEQwD P/l EC 9
Lol
' VH7O 11 G0 Wi 4qVdA
. GNOTLYOT IddY 30 101183d
, - ' ' ...
L __0Gml 301011S3d HOd SOILVY INAKHOIHLY
' u'u (YHZON) (MAOHO NO 301911S3d TVILINI
,v VA0 (VH/uR) 3uVIi0d NO 3aI1011sdd TVILINI
N A )
.e  09w0 AONAIOTH4H NOTLYOT IddV
» UlE2u°y (SAV(Z) INVISNOO AYOd0 1108
» Vo (SAVD 3417 JIvH HvIlod
- OwOUZ ! () .:._Eo_,"m..:.& WO 11dP0say
»
> SSIN *O0ZVAZNOILOOZ 1gtdd = FILIL 311011634
L : SHALIWYHY d T0101.15dd
oo | . GSIN *OOZVAZNOLLOOZ 1ZEAd = HArs
» o

T T DT E

Y



Bo
Y

SN

rEOml)
P4 XV V)
12001
L AXTIdV)
(w0
14XV V)
PEQw()
14XV V)
PEOwl

PEOSLD
141° VY
PrOn(
prOL
PEOm 0
yEU Y
PEOw()
prov
reel)

COUUTY
14 AV V)
pLNw(),
15V V)
pEw0
1 AXVRgV)
PEOm )
(A V]
PEOm)

trE0e
1 XTIV
PEOml)
14XV AV)
PLOw )
1{AVMY
LD LY
12XV V]
vEQwl)

rEOe )
[ AVY]
rEOw)
yeuty
Yeimi)

y

pi¢ ¢
ate 9
f1¢c v
aue ¥
ol 8
2ol
(AN I
Rl Le
17 ve
$’e 9
uee B
cie |
oue 92

81

1

- 0N

onl
¢al
-1
frt L
17y O
oie ¥
612 L
21ie i
TR A 4
8¢l L
ol v
20
6.1 8¢
TR T4
pee 2i
]1C 9

e Og

rue €¢
151 91
uotl 6
-3] I 4
aLy Le
1o

q¢ tl
Le 9
6ne ueé
ae ie
ol vl

L
?
L

Yl

L

o

25



usLtENLLL

69v*u6LSl
LBESE IR
EZL"PBES
8o9elb it
sleg soLLe
brtwl6991
0es*e6 v
Z9GwGHGO

{YH/OX)
INIWIOLS

8Lt

Al

1¥Gw0
GLE®V
1Ly=0
14T MY
0V w0
0Ps*L
t8te()

(WD)
ou.dd

- 291" 189

Wru9
_nwlco
986" b9
cetezy
989 €y
GL 166l
Wizt
2sLwtlL

(")
dVA3

L GSIH ‘OUZYA/ZNOLLOOZIZEdd = fiHges

T e

L89° 18y

'096°¥5
068w
uor°Le
v2l.wb9
OvE*L6

CGLowll
6L6°88

09te6t

(HD)
AN adid

f

R

LROw 18y

U96°¥S
OoflwOt
uob*Le
vZlev9
uve*Lo
Glowll
61.6°88
09twot

(40)
dHY Svaw

HONV IV H3LVM

L4

ELOWO9OI -

AL
mcCloo
weoee
“90e/ 1
SE9* 181
185761
voE ol

O leq0!

(WD)
MIvae |

s

Tviol

L6
1ot
SLol
alél
rLa|
tl6l
ZLel
.61

HV3A




ol

LY 9

Syy v
»9Ze0
vl V"
£0L®0
692° 1
O 6w0
vL8* |
o8 bm0)

(YH/HY)
ANHwtIHOS

p ‘
gez e 01LY §96°2 019mbtt
£61°V 8co*u 68Z°V AT
Wel'o
80160  wyp (CLE®O) 90t sl ZGiw0R1
6ul*y PRS0 9zZ 'V gkl
‘0
viewo o (BLETD 61500 L1 2w6L |
88Y*0 ZLL b 169 *V EnusoLl
GZtwl 692w | ©Q2veL €L GuRl |
"“94'0 :
LEV'U Ty e uLz v ZnEu8l
Y0280 069%0 gL w0 yEGebl |
(YH/HD) (VH/HO)  (VH/WO) (VH/NO)
JJONMHWSTA  SJONAN oL QHHOVIL REYURELE

TORVAVY 911011634

SSIN *0ZYAZHOLLOD/ 12t dd

! G0N 12VC

k.;mo.mcm
169w 20€
199" Ut
_morwca
169° 2Vt
169w 0E
169* vt
160w 08

{VH/'Q)
a1 lddV

- NS

s,

vLOL

PLOI

AMFO. V

oL6l

D
vLol
tLol

D

Lol

HVIA




\

; (WD) ¥3LWM 7109  HIMTIOS
(WD) SOVHOLS MOTd RIMLAY  KMOTaNIY
o {WO). GIRIZ UILWN axyLm *¢0€
(DNS/Coel) ALV JIONM AVIS FONE 111
: {Wo) NOlLVIOOUSd usd *10¢
A (WD) NOIIVUISSNWMIOINAN Az *00¢
: _ (/WD) JdONMI FQIOIISIA OFUYOS  SAIGUOS *661
o (VH/WD) J4ONM ZCIOIISE4 UINTICSSIA . ISAdSIA *867
(VH/RD) JJONMM FQTIOIISE TWOL  ANILEId { *L6T
(VH/WD) WO | MUI3¢ GEHOVET JAIDIISEd  HOLLSI Y 96T
(Vi/9d) OTHIX INIWIGES  IWIC3S Rt 4
(WD) JJONMM GIUNSYIN  JIONM . 473
(WD) HOILVZIdIONNE ATIWI NIW {3
: _ R {1
SNOTIINIJSA NUFICO OL XIANI 0 *167
: *062
N *687
YIVQ I04IN0 0 *g82
{XWA)TL6L/8SIN ‘OCZVA/NOLLOD/1EEdd = UM i *L87
" ¥ED*0 CET VT 8 *987
ye0'0 9TZ VL © ;{114
¥0'0 6T L © 71
¥E0°0 ZTIT VE L 87
¥E0°0 0T ¥Z ¢ *z8e
¥€0°0 861 LI L *1ez
14 ot Y veoro  teb 08 ¢ *087
vE0°0 vOL € L 6L
P€0°0 641 BT 9 *8LT
¥E0'0  1LL 0T 9 L
: . . 9Lz
> *SLT
w/o3 TIOC 0 WN TR LT
u..onaﬁuﬁnc FAIO1LSI {11
°ZLT
e : "W
¢ .08°} 30IDIISAS YOI noﬁ.s_ a..u!.u!zu *0LT
*697
00 (\H/OX) GROKD RO Suoaanuu IVILINT *892
*L92
0°0 (vi/94) IDVITOA KO 30IOLIS38 TVILINT *997
*g97
- 09°0 »uz.uuou.-ﬁ ROIIVOIIAAV "9z
: ‘ €92
04€20°0 _ (SAva/) INGLSNOO XVO3Q TI08 "9z
: 19z
0°9 (SXW3) 3417 JTVR ¥VITOd *09Z
Lk : 114
., o /652 1
o*o0Zt .+ . {aX) SNRTIDTIINCO HOILMOSAY 0 *857
. . WPAy T
v86°0 Y0€° 0 8821 9LT°0 YA 713 0§Z°9¢¢E L TEO *g6t
- Lo T
IO SVL9 YOI}
. 7 HOLEA MY o8 SPLY 6
: S¥L9 001
wwheot -
N Sna—— A W
o ddennd J&ﬂ 4 TLbl g SO . i
o -1, B ‘s ) .

- swmer s




1

! (XVH)ZL6L/SBIN 'OCBVA/ROLLOD/IZEA  » GUUME . _ AR\ Y
: S Teptlob 160°0  bLE'Ee €800 (Njt
: §86°0  TLL'O 0040 B00°0  800°0  100°0 ov0*0'  000°0  000°0 = ©000°0. 000°0 . 000°0  lddS ¢
) vOL°0  890°0  (90°0  +40°0  Z00°0  100°0 L00°0-  000°0  000°0  O0DO°0 .000°0 ~ 000°0 1540 *8
gez°t  1PZ°0  (94*0  6L0°0  0L0°0  €00°0 L¥0°0.  000°0  000°0 0000  000°0° 000°0  is3d *
902°0  0L0°0  PL0°0  SY0'0  §S0°0  ¢SO°0  PLO'O  LZOO. 000°0  000°0  000°0  000°0  000°0 W31 %
> 655 °OPYELBSE* LYEE POO°0OCH 968°56  LOV'ZE  9BC°F  TLI GVEL BTC'¥OL VBYSLSLL LEV'VE6 BLT'TOS 090°LVT . L9} °960T GIS o
Si6°v8  §90°9%  £08°1L §09°F  €EO0L'O0  BS0°0 - 6S6°¥  wie'l 8ief9  669°F  €¥OSSL  96°L.  0STUMIT WA *
Sle'ps  $90°91  08°bL S09°F . €040  BS0°0 "656°F  ¥I8'L  BLE'S  669°F  €Y0°SL  96L°h | 0STUIT AWM, *f
> COEYOL $B8°ZT  ZB0°hZ  LBZ°0b  6E9°S  LLT'C  LS6°6  SSY'LL  ¥89'LL - 6LETEL I¥TUET  TOS'9  SLETOT  NIW ¢, *
: o
TLeb . 3
. G i ‘ ' ' ! M
TVLOL oaa AON 100 ass oav mne ane AW ¥av W . 83 N yvax "
TUNNY : ' .
v L4
\ LX)
. : , 104100 X4 WHNS ; A 0 .
: _ (XVR)ZL6}/SSTH ‘OOZYA/ROLLOD/IZEdd = BUUMS ' *
\ , (VH/D) J3ONMS NI 3CIDILSIE OINCE IdEg *
, (VHH/D) JJONM NI SAIDILSNd CIATOSSIA  164d .
, (VH/D) JJONMH SQIDIISAA TWLOL ISId .
(VH/9) WO | MOT3E GEHOWET 30IDIISEd HOAT .
(VH/01) GTIIA INIWNIGES GLOIGHNd (RS )
R (WD) AdONMI GRIDIGIYA  ANud ’
. (WD) JJONMI CIUNSVAW JINUMW .
(WD) NHOIILWLIAIOBYE NIW :
7 : . SNOILINIJEQ MOM ZHWHNS XTHINCW OJ XJONI 0 '
’ 10dINO XY WWHNS 0 '
Lot (XVM)ZL61/6SIN ‘O0ZNA/NOLLOD/1Z€dd  ~ GUUMS ' ' ’
696°C  SOY'T  €50°T  BSO°ZES <2000  L6L°0  €Z0°0  800°0  IE0°0  000°0  LIS°S9Y 8SO'T  69L°T  9SE AT T T )
LsyeL  LOP'Z  ¥06*Z  LOB'ESOR T00'O  T6L'O  L¥0°0  ZHO*0  €S0°0 0000  ITL°LT8 YO6'T  9¥6°T  SSC 0T Tt Tl -
109°C  60¥*Z  65Z°0  LT6'T  €00°0  T6L'O  000°0  00°0  100°0  000°0  MLE°L  65Z°0  €88°0 VST 61 Tl Tl ’
¥eL'L  €Lv°Z  OES°E  689°86ZL £00°0  L6L°0  §S0°0  910°0  1L0°0  000°0  (SO@'LEOL OES°E  SLL°Y  6¥C Wi TY TL '
Ge8°s  £Z¥'Z  €LO'L  9L9°Z €00°0  66L°0  €00°0  ¥00*0  L00°0 0000  €ZL°E9  €LOCL  OLEUW  L¥E T B TL '
860°L  LZ¥'T  O¥6'®  ECy°CES €000  ZOZ'O  CYO0  TZO'O  S90°0  000°0  OV6°L08 O¥6'y  TET'S  S¥E OL TH TL '
@v6'9  OCP'Z  6ZZ°0  SL6°08  €00°0  E0Z°0  €00°0  100°0  Y00°0  000°0  09ELY .6TT°0  TEVO . WHC 6 Ti EL '
6769  ZEY'Z  959°0  ZBL°TZ £00°0  SOZ'0  TO0T0 €000  §00°0  000°0  BLO°ZY 959°0  €X8°k  €vE B TH Bl '
096°9  O¥P'Z  L0C'0  66V°6r €000  $4Z°0  TO0'O  100°0  PO0°0  000°0  9BE'TY  LOE°0  WeL'L  eEC v Tl L :
€L¥'9  LSP'Z  EEL'L  066°6€ €00°0  4ZZ'0  €00°0  §00°0  800°0  $00°0  6ZVU6§ CE°h  LEE°L  VEC 6T AL EL '
LEP'9  ZSY'Z  00Z°h  TOZ'O- €00°0  €ZZ'0 40070 " S00°0  900°0  100°0  19§°8C  00T'L  0BY°C  CEC BT 4} Tl '
€80°S  6LY'T  9L0°T  S98°0Z¢ ¥00°0  88L°0  ¥L0OO  110°0  SZ0°0  100°0  SLZULIT 9LO°T  ME'T  ETC B L EL '
¥E6'S  6BY°T  LYP'C  GKL'LLE Y00°0  Z9Z'0  ¥Z0°0  610°0  €V0°0  100°0  6COCSE LVyeE  @¥ET'9  BIE €L b T '
9L¥'y  B6Y'Z  9€9°0  LEL'SY  ¥00°0  TBZ'0  €00°0  ¥00°0  L00°0  400°0  4€OTOy  9€9'0 99T  TIE L LI EL .
Zie°t  S0S°T (900  B66°€  S00°0  96Z°0  000°0  000°0  $00°0  100°0  89E€'€  £90°0  ¥H'0 @0t € 44 TL .
€8S°€  ¥0S'T  SEY'Z  9S6°CCL §00°0  00E'0  BE0°O  LO'O  SSO°0  100°0  E¥PUS9Y SEYT  BLL'T Lo T ML EL .
€19°€  Z0S'Z  E18°0  OPZ06E S00°0  YOE0  9L0°0  900°0 ZZ0'O  100°0  090°984 €18°0  6SL°T 9ot b 14 EL .
¥08°Z  €6¥°Z  €£0°0  LYPUOL  S00°0  60€°0  000°0  000°0  £00°0  Z0O'0  6§0°y  €€0°0  BOS°0  POE OF OF ZL _
LZL°€  OL¥'Z  ¥BE'0  BLS'LE  S00°C  SKE'O  €00°0  €00°0  S00°O  TO0'0  ©L6°TC  ¥EE'0  019°0  MOE Lz O TL .
0ZZ°€  LL¥'T  LOP'0  S80°L  ¥00°0  BLE'O 10070  €00°0  ¥00'0  Z00°O  BLE'EL  1OVIO  ESL°L  00C 9T OF TL
880°C  B9¥Y'Z  L8L'0  BB9°TE  €00°0  6ZE'0  ¥00°0  900°0  0L0'0 L0070  TOS'SY (BL°0  §OS°E T96T.TZ 0L ZL
00¥'L  LLY'Z  9€0°0  LLOT  L0D'0  VBZ°0  400°0  400°0  Z00°0  PI0O  TLl'S  9€0°0  LEL'L 19T Li 6 TL
¥E9'L  BLY'Z  (90°0  OLS*EZ  L00°D  6LE'0  L00°0  100°0  600°0  0Z0'0  OFT°LE 90°0  OEE’L  6rZ 6 Il .
1€8°L  LLP'T 8S0°0  ZIPET  900°0  €9E°0.  100°0 £20°0 6Ty . BSOSOV, OLS° el
655°LL  IPS*ZT  €€6°C  BLS°LLL 900°0  ISL°0  L0S°0 920°0 , LEL°ETYL €EE°E  GLL°. <. .ol
€LYLL  TYS'T  GTO°L  GOE°9VE 900°0  ZSL'0  8YL°O veo*0  Owid9Ty SZO°L ' 886'S . §BL b L T '
. 0TZ°TL  L¥S°Z  L90°0  900°ZZ 900°0  6bL°0  $00°O  100°0  P00O  900°0 - IEOILE  L90°0 -V LE€L  LOMAT 9 Tl :
) y 6PL°EL  0SS°T (TS0  LB9°WEL 900°0  PEL'O  9E0*0  L0O°O  E¥0°0 1400 OPPTLET (2STO  @6E°T  TLI 0T 9 TL '
‘ (W2) (WD) (WD) (8/€N) (wd) (W) (/WD)  (WH/WD)  (WH/WD) (VH/WD) {(VH/DX) (WD) (WD) a *
’ L4 VINTIOS MOTIRIM OTAMIM  INDI uaa dVAZ  53dEMOS JIS¥dSIC0 JNSISEd HOWSI JHIGES JdoNmd NIW XV Q0 W ¥X. .




4

pued ey | or WIWA
shwureap ty 01 welF

%8¢ sYol x %880

L

¥86°0

#86°0

{vi/wo)
4Ny ° 408

655°9rrEL

655°9YPEL

{VH/0%)
INAWIQES

NN

. . =
.\ .
A 0
. N
Yo£'0  868Z°4 9Lz 0 €L w6l 052°9¢€ TVLOL
. (%48€9) IR,
voEo @.U., 9L2°0 guronen ( oemers N O
(VH/WO). (W/wo)  (VH/WO) w, Ry
JJONMI*BIq JAJONM I0OL CGIHOVAT 14 - RN [qrTes o i
. SONVIVE SQIOTISEA
(XVH)ZL61/88IH 'O0ZVA/ROLLOD/4TEdd = SHUMS .
6v6°Z 159°18 16°78 $16°v8 £9€°¥91 TIOL
6v6°C - 159°18 51678 $16°98 €9E°POL . . TL6}
(W) (W) (W) (2) (o)
ougd dwd N3 CE¥d  dNM SVAN  RIW . ¥vEX

.
"




L69°t

vyt

TZL'o

/

3

ocL s £00°0 82€°0  Z00°0  EUDTU .z SUUTU_ MLU V. LUL L wvr v rur e - . _
v68'y  6Ev'T  8S'Y  966°€Z§ €00°0  659°0  ELL'O 6v1°0 §-o(192°0)  vEO0°0!  €00°68T T8S'Y. 691°6 62T L 8 S
vsorz  09¥'Z  zzEe0  v9Et8Z  £00°0 €950 ¥00°0  B800°0 . r10°0 820°0.  T9LTL TE0 - EWLT. ST E 8 SL
€e9*z  96v°Z  S60°0 - 088°6  Y00'O  965°0  900°0  €00°0 600°0  ¥E0°0  YOE'SL S60°0  LSO°T: G0CT Y2 L SL
Lot LSz 98BL°0  6CL°86 S00°0  §69°0  0E0°0  900°0 - 9E0°0 £€0°0  9L1°IB 9810 E4¥°T ; QOT 6L L SL
LZ¥'o  9ES°Z  ZL*0  6LS°OLL §00*O  EvL°0  ¥ZO'O  §0070 920°0  ¥E0'0  €L6'¥9  TLI'D  €80°T k6L 0L L SL
9L0°Ek  9¥S*ZT  0SL°0  880°T8  900°0  9EL'0  €10°0 200°0  §10°0  §00°0 010768 0GL°0  TLE'L  ELL TT 9 SL
» ‘f i :
(W0) (WD) (W0) (8/€W) (WD) (W0) (VH/HD)  (VH/WD) - AWH/WO) (VH/WO)  (WH/DX) (WD) (WD) . R
WIMIIOS MOTINIY OTIXHIM  ANWd dd dVAI ' §a@dEHOS 163d510 ) ANMISEd HYLLSEd  IWIGES  dIORM NIVY ¢  XAVO GO WM YA
. ‘BINTVA” XTING _
. (QIR)SLE) ‘SBIN ‘OCZVA/NOLLOD/ITEdd = GNUMS _ o S
: (KO) ¥ILWM TI08 :
(WD) TOWOLS MoLd RInIIY
_ . (WD) OTFIX WALVM
3 (OES/CosN) ILW JJONMS AVEd
- (WD) NOIILVIONId °
’ (WD) NOIIVMIASHRVYIOIVAR -
3 : (/WD) 4JONM FAIOIISIE QYOS -
- (/WD) dJONM SAIDILISEd GIATOSSIA
(VH/RWO) JJONMS BGIDILISId TWLOL
. (VH/WD) WO | MOTIE GIHOVET SAIDIISId
(VR/0H) CTIIX ININIGES
(WD) JJONNY CEUNSVIR
y (WD) NOLIMLIAIONYA X1INVG
- , SNOILINIJFO NIYICO O3 XHANX 0
" YIVG 104100 : 0
(QIW)SL6L ‘BSTH ‘O0ZVA/NOLLOO/IZEdd = GUUMS !
; ¥£0°0 LET 61 @ ,
¥€0°0 V¥ZZT TV 8 .
ye0°0 BT 9 8
. ¥€0°0 LIT O &
¥E0'D WOT €T L
¥E0°'0 464 9V L,
vE0°0 061 6 L e
¥E0°0 SBL ¥ L
. vE0*0 BLL LT 9
’ ¥E0°0 Wi} 0T 9. A
SL64
VH/OX YIINL G0 WH

SNOIIVDXddVY FCIOILSAS

S 0§t SQIDILETd UOd SOIIVY INFWHOIUNI
0°0 (vH/OX) GNNOYD NO n&uwﬁu._ IVILINT
0°0 ” (VH/94) FOVII0A NO SOIDILSIS IVILINI '
09°0 AORNIOIJAT NOILVOITdAV
. _ 0LETO0°0 (SXV0/) INWISNCO AVO30 TI08
- [ : ' 0°9 (5A¥Q) 3417 &IVH yvIiod
. . 0°pozi (aX) INSIOTdIACO ..S.Eumana o

. ol
3 161 ‘wt1de h?f— M Rl 2>~ )




wad 4 1 o4 wivog oLy*o
.EV ..-( o) ’oiu &‘\rqu °\ X**q.Q
0LY*0
(¥H/WD)
ANy o8
éov°L1s0l
697" 1150t
- (w/on)
ININICAS
oLy*0  SZ0°0  6EL*0  0T0°0  L60°0
{Z€°0  110°0  §60°0  600°0  S€0%0
z6L°0  9€0°0  ¥ET'0  6Z0°0  TEL'O
€6¥0  110°0  ZTT0"0  TE0*O  0ZLT0
€9y L1S0LYSZ06E ¥90°895) 0S¥°89L . 691 08¢
Lii°BS  080°T  961°ElL 0260  €Z9°L
Li1°85  080°T  96L°EL 02670  €T9°L
Goo*yl 8BL°L  OLZ'ET  ¥99°§ 1T}
Teol aaa AON 100 ais
TUNRY
closL  69E'T  1E6°0  BGESEZ Z00°0 €8I0
cc6'9  SOP'ZT  060°L  §§6°90Z Z00'0  OLT°0
GeL*9  wi¥y'z  TOw'T  OLLsyL €000 4ET70
cvi's  6L9°T  L6L°0  €E6°9VE €00°0  OETO
LY’y €S¥TT  yer's  £98°LL v00°0  682°0
co9°y  LSP'T  799°C  TOE'SLHL ¥00°0 . 96170
op9'y  ZSY'T  TIO'T  965°T9  §00°0  O0ETO
ol6°z  ZSY'T  060°0  160°Li  §00°0  BLE°0
060°€  LE¥Y'T  TT8'0  00veLer 900%0  FTE"O
- - ~ns en 1R L nco.c ﬂm,cc

12€°0

12€°0

(VH/WOD)

JAONMI*SI0 JJONM LOL

(QIW)GL6L ‘E8IN 1002 YA/NOLLOD/1 T €dd

T99°T

ts9°t

{WO)
ad

(QIW)SL6L 'SSTH * O0Z VA/NOLLOD/ 4 TEdd

Lo

LsL°0

¥LZ°0
G6L°0 -
¥r0°20€
vi6'y.
rie'v
0€9° ¥l

ony

(GIN)GL6Y 'BSTW woas¢ﬂ\zoaa00\—«nﬁm

$110°0
€10%0
§£0°0
€L0°0
9L0°0
990°0
0t0°0
100°0
610°0
€000

T6L0
(¥pe 0)

86v*0

(g /wo)

o

( VH/WD)
Qa3HOVA1

FONVIVE S0IDILSAL

9£6°16 LL18S

9£6°L6 111°8G
(WD) (W)
PUPY | ANy aadd

090°0
T10°0
TLO°O
€Leto
868191

T6e°0

6€°0
vozToL

nr

€L0°0
T00°0
S10°0
§00°0
896°TL6L
vos°t
¥0S°€
§90°T1

FONVIVE HILWM

000°0
000°0
000°0
000°0
BLZ* €9kl
¥60°S
¥60°S
§99°¢l

AVH

LNEIN0 XY WHANS

N3N0 K4 WRNS
(QIR)SLEL ‘SSIN ‘00T VR/NOLLOO/4TEd

$00°0
900°0
§10°0
600°0
. 1€0°0
€20°0
S10°0
$00°0
800°0
z00*0

910°0
020°0
6v0°0
8L0°0
£€50°0
880°0
$20°0
T00*0
Leo°v

(/D) 4JORM NI 341

€00°0
t00°0
100°0
€00°0
100°0
€00°0
¥00°0
900°0
600°0
L00°0

ennen

pEPIE6L  OSTTULL
! " 4 ¥
vevecol e _
(w/wo)  (\H/WD)
QIAVOE0 ..\\ gariddv

- GuHNg
fives  §90°LYl
Lii8s $90°LY1

(Wo) W) -

i svan  RIw

- cuuns

966°'$8 LL0°0

000°0 000°0 000°0
000°0 000°0 000°0
000°0 000°0 000°0
000°0 000°0 0000
LLE"BEL BLL°66L €59°1¥22
[1:128 4 pLECIL  908°9
L6E°Y yLE*LL 9089
Bce Ll 88Z°8L  N9C°El
¥yday YW o
= GUUNE

(wi/9) ddonmi NI

(/D) ddoNm 30
MoTaE GEHD
INSNICAS CGILOICRNE
(WD) JJONM CALOIGEYd
(WD) JJONM CIBNSVIN

(®D) NOIINIIAIONNA

(vi/9) WO

(VH/ON) OTEIXA

- IYMS
L01°68L, 1£6°0
zel*z6h 060°%
999°s9¥ TOP'T
099°€9F L6L°0
gELL°G68 ¥6T°S
1,8°9€9 T99°T
159°s0F TTO°T
Tor'L 060°0
(L08°09} TZB'0
TLLTT 90t 0
1an*cal  6LV*0

901011834 G308
211534 QIATOESIA
1013534 TEO0L

SNOILINIASA HOd XUWHns XIHINGH OL XIGNI

0si°¢
:1- 1Ak 4
1143 4
e'e
98%°¢
9¥6°T
60€°S
yseto
Le6°t
134 48 8
1A At 4

T2

a1 39I0ILSEd

& Wkt e
v

' mhmw

yvax

TE0L

SL6b

uvaz

Yy LOL 960°0
000°0 14348
000°0 4840
000°0 1834
000°0 Hoa1
13:14d £4 SRR 1
i8¢t amid
gig*c . JINUW
Riwg
L6

34348
3840
1534
a7

aas
Jnid
JNUR
NI

~
5

6sc ST T4 SL
ove 9. T SL
¥eE OF B4 S¢
0cE 92 Ib St
olc 9 b SL
8ot ¥, b SL
L0E € 14 St
662 9T Ob SL
86z ST O} S¢
€92 0T 6 S

s

65T 94 6 St




(W2) (Wo) (WD)
HIMIIOS MOTANIY OTX4IM

[$- 782 .1 ARV} Ay \ W vvr § wesr wrers

aNwid Ou3d dvAZ BAdM06 L5AIBIA 4zmamuw /.——S

SANTINA A1IVG. ?
.zu::na(mmuz .oﬁﬁngoo\-«nam

P
K4

 “.on..
Y
- 0%0

" 09°0
0LEZ0°0

0°9

(WD)

YIVO 1NdINo
(NIW)LL6L/8STH *00Z ¥A/NOLLOO/LZEdd

0°00Z1

- GUUMS

153d JWigds ddonm

(WD) USIW TI08  MINITO8.

NIV

R
el
N
N

nluv FDVOLS KOTd RIDLIY - KoY
(WD) Q'HIR UIINM GQRYIN
agu\ncctv ALV JIONME . AVED ANDIE
: (WD) NOILVIOOUEd - ad

'

(WD) NOIIVUIASNWLOVAR =~ dVAl
(VH/WD) ddONMi FCIOLISEd a3NCS8 SIS
(VH/WD) JEONM FAIOILSE4 QIATCSSIQ - ISUASIA
(VH/WO) J30NM SQIOIISE INLOL  JNMLISEd
(/WD) WO | MOTE8 @EBHOVAT 90I0ILS8E  HOHSIA
(Vi/94) QIEIX INSWIGES  IWNIGES
(WD) JJONM CRUNSVEN ~ JJONMI

NOIINIIAIONNd ATIW Hrw

SNOILINIJSG RHAT0O OL XAANI

- UMS
vE0°0
y£0°0
v£0°0
v€0°0
vE0* 0
¥ye0°0
y€0°0
¥ye0°0
¥v£0°0
¥£0°0

/9%

VOO ®

AV0 G0 WK ¥X

/

uzOuaﬁnaamd ﬂanogh .

F0IDILSIE YOL OOﬂeﬁ guuﬁzn

(VH/9%) GNNOND RO uauogu& gauzu :

(VH/9%) FOVITOL RO IGIDIABAL dtnu.uzu

XORZIOIAAS ROIIVOIAAV

(SXAV0/) ILNVISNOO X030 1108

(BAva) 34IT JIVGH UVIT04

(¥) LNAIOIAIICO NOILIYOSAV

‘I‘l’

349

vy ‘MW

)

e

0

|l
1

/88T 1 ¢

* 27D LLEY UOI®I

1isol
vubt '

vt



oLED

ZLio

1zveo

60€°0
€19°0509

zLo°ZE

Ti0°2E

600°66

TNLOL

TNNNV
S0L°L BE*T
£TS°L I3: 148 4
vLe°9 S6E°7
S0v°9 zov T
z96°9 1] A% 4
£68°9 oLvz
695°S Y4 24
€L6°Y (34 A4
065°¢ (§ 141
£46°E 88y’ T
LES € 113 A2
Loz*y z6v°2
695°T zer't
[C-TAXY 09¥°2
50€°2 (§1 A4

T10%0
£00°0
‘0z0°0
£00°0
TYe LTe
9T}
9Z5°1
$BE°S

o434

90T°0
ve6*o
$62°0
060°0
147138 4
9507
S61°0
L88°0
6£8°0
9vL*0
Loy o
£99°%
T89°0
8Z1°0
£€8¢°0

(VH/RHO)
ANy *ay08

€19°0509

€49°0509

m/ex)
TNAWI QS

850°0 910°0 (43444
Yr0°0 €40°0 ¥E0°0
ToL°0 8z0°0 9¥Z*0
820°0 L€0°0 §80°0
688°L06 (S9*6LL §Si°8eTi
Lsi*8 €st°t | 41 AR
LS51°8 1217 A PGE°T
TTY 0T  ¥90°Y S6E°TL

ADN L0 Jas
90€*6t T00°0 961°0
69v°6¥L  T00°0 661°0
08¥°ss T00°0 907°0
LEVEL T00°0 9ri°0
6VL°009 €00°0 1220
PLT°69T £00°0 €zeo
111 2t 4 €00°0 vt o
€90ty  ¥00°0 9620
TS8*6T S00°0 80t°0
veToeTL v00°0 8iv°o
969°%T ¥00°0 6EY* 0
9LL°ELS ¥00°0 14°1 A8}
9L9°C%L (L00°0 L6E°0
985°688  L00°0 Lye*o
809°LE 900°0 89v°90

(VH/WD) ( VH/WD) {vil/WD) {(VH/WD) { VH/WD) .
JAONMI*GIQ JJONM LOL GIHOVAT =~  QGIAVO3Q ° gi311d4Y’ _uveR
' FONVIVE F01D1L53d 0
(NIR)LLSL/SSIN 002 YA/NQLLOO/ TEdd u TIUMS ! )
sts 98Z°TL LL0°2E -—o.un_\ 600°66 g &3 0D
144} 98T°TL LLo°ze LLo°ce 600°66 ) L6t
(WD) ) (WD) (WD) (W2) (WD)
fo "+ 1.4 dwg A gEYd N SYEN NIVY - uvaR
SONVIVE HRLVM . 20
(NIN)LL6L/SSIH ‘O0ZVA/NOLLOD/ | TEdd - GYUMS . : 4
. 096°10L 160°0 976°T6 €£80°0
800°0 v00°0 000°0 000°0 000°0 000°0 000°0 000°0 xdeg
T10%0 2000 000°0 000°0 000°0 000°0 000°0 906" 5
020°0 900°0 000°0 000°0 000°0 000°0 000°0 000°0 I8N
980°0 190°0 ¥00°0 000°0 000°0 000°0 000°0 000°0 Hoan
05Z°8Z BBL°LL  ¥I¥°*6BPL BGT°9 680°SL9 LSL°SLO ©L9°LO0E 618°L9F I8
t15°0 $60°0 LSS°S (AS8] ] yeL°e €€0°9 865°0 9ci T anid
146°0 160°0 L55°S €10 14: 724 €€0°9 865°0 9€L°T ANUW
t6L°s 11414 ¥56°ZL  Z69°T 9€9°'8 9LiTLy  E¥E°Y 8T5°9 NI
(XX 1}
271\ SR (1T o Nap AVH udv Ui qud NP ¥vax
IN4AIN0 XY WHNS 0
(NIW)LLEL/SSIH *00Z A/NOLLOO/LTEdd - QUUMS ‘
(¥H/D) AJONM NI 34IDIIS3d 03608 JIdES
(VH/D) JJONM NI 3GIOILEIA QIATICSSIC I84d
(VH/D) JJONM FCIOLILSEd IWLOL JIS3d
(VH/9) WO | MOTSE QIHOVAT FCIOILEIE BT
(WH/D3%) OTHIA INIWIGQIS GBIOIGEYd G
Lo _ (WD) J3ONM QELOICHYE JNNd
(WD) JJONMS cIUNSVAN JNIW
a (WD) NOILWLIIOGHE MNIW
. SNOITINIANG MM XWHNS ATHINOW OL XRQNI 0
INAINO XY WHNS : 0
(NTR)LL61/SSIN ‘002 VA/ROLLOD/1TEAd - SIUMS i
100°0 100°0 .:T00°0 000°0 GE€0°0T 90T°0 18E°0 0sC 9 TL UL
800°0 ¥00°0 €10°0 000°0 606°9%L ¥vE6°0 16S°T e € T &L
€00°0 100°0 ¥00°0 000°0 0zZ'YP §62'0 L6c°L . Tye 8 b Ll
$00°0 000°0 100°0 000°0 ZLi*0L  060°0 5270 BEE ¥ Ti LLT
S£0°0 TT0°0 L50°0 100°0 €TL°L9S  YSL'Y 11224 ¥EE O€ W4 L¢L
G10°0 110°0 920°0 100°0 LSYeLYT 9S0°T 1240 4 £EC 6T 41 LL
000°0  -100°0 $00°0 100°0 (1) 434 4 S61°0 0Lz S2€ 1T 1 LL
$00°0 $00°0 600°0 600°0 1Z0°¥S  L88°0 T96°¢ 0ZE 9 41 &L
¥00°0 9000 600°0 L00°0 ze8°vy  6£8°0 886°¢€ S0t L b L
TL00 800°0 020°0 S00°0 £€96°26 9vL°0 126°C 08z L O LL
¥00°0 500°0 ,, 800°0..  §00°0 889°ST  LO¥°0 $€9°0 SLT T 0L LL
€94°0 £20°0 «.Moa,.o.v 900°0 SY0°€L6 L99°} 1224 4 ELT 0 6 L&
6v0°0 L40°0 090°0 vL0*0 9¥9°¥9T T89°0 £89°¢€ (9T Yt 6 UL
¥00*0 £00°0 800°0¢ 6200 tovr°pl ©BTL°0 oLz*Z ovz 8 8 LL
Y00°0 800°0 TL0'0 620°0 Zye*clL €8E°0 L66°¢ 9T v 8 (L

lllll ———aa Annan Avnen tocett 1NN Lan*2 60Z 8Z L LL

‘9Lt
*sLe
‘vLE
gLe
ezt
‘1Lt
“0LE
*69¢
*89¢
*L9¢
*99¢
*g9¢
*¥9¢
'€9¢
*29¢
*19¢
*09€
*65€
*8s¢
g
56"
*¥5¢
*cgT
*z5¢€
‘15¢
*0s¢
6v¢
8¢
Lve
*9¥e
10
e
10
Tve
e
ove
*6eE
*8LE
*LEe
*9€€E
*SEe
yee
*gee
zce
Y
*0ce
62
*gz¢
uze
*9z¢
J115
*vze
131>
zze
‘1ze
*0z¢
"6L€
*8i€
‘e
‘oLg
*GLE
‘vie
1t

*



)
»

)

S pusd v s .
) ke AR 60€°0
L s Ak wup G £ 2 A1 X %GO

“f o

SILINN WSICA € ‘SAVEN ASIA

2]
6l

SILTUM IOV 861 ‘SOVAY IOV ¥l

“ IWIL ONILIGE SANCOIS ¥E*O
: . K 1o JJobot ¢
: e
ziivo LZreo 60€°0 988°¥6l 05Z°9E€ TEOL i8¢
. ; 08¢
(%51 - i , *6LE
yiren Aizven 7S &oEc0 osavel  (05z°9cE) Leer o ceee

>



%

v . 320NN EAIOILSEA TYIOL THI ENIWNALAA OL
qEsn FNEM SNOIIVOITAAV NAL AINO ‘NOILVIAWIS QuuMS WV3IX TFTIONIS ¥ NI (¥

*WSOD0SHAW HHL OL JJONM, ISVYHA JILVM

9HL NI NOIIVYLNIDNOD TYOIWIHD QIATOSSIA 40 JAONFIOIJAEdA, V¥ NI IINSTd
Xr19ISSOd TIIM SIHL °dSVHd aNnod I0S HHL ANV dISVHd YEIYM FHL NIFIMLIG
HNTHSINONILSIA LNOHLIM #SAYINTIS, ¥ SY ONIAVYOT TYIOL FHLI IVIEL OL SANALINI
15T ‘¥IAIMOH ° (LNINOJWOD gNog T1I0S) NOISo¥d JNVY ( $1v SV HOIH SY
LNINOdWOD CQIATOSSIA dALYM qa¥d) JJONMY YILVYM 4ovJdNS d0 SLSISNOD 12€ dd (€

*qd18n0d

A gd 47000 SATdId Wwodd JJONNY Tgg dd dO LNAOWY FHI ‘aisn JYaM (vi1ad
TJAISSISSIW NI aNNOd mﬁﬂmmm..m.mv OIIVY INIWHOTYNZ Y04 ANTVA YEHOIH ¥ dI (2

. , gdsn FTYIAM
mm>HA|mq¢quomQZ¢m<qum .vxma_mo:m.¢aaama¢mmom SANTYA FOVVEAV FHL (T

mZOHaémmaHmzoo HNIMOTIOL ﬂmB NO aasyvd JAILVAYISNOD
FLIN0 ddv¥ Sa7d3Id NOLLOD WOodd SONIAVO1 J4ONNY ANV LJATdd 1Z€ dd 40 SILVWILSE dHL




BtES

PROTOCOL PP321/CF/01 AMEND MENT PAGE € 1A

APPENDIX I: Information Required for Calculating PP32]1 Aquatic

Entry Rates /9 <o)
A. PRODUCT LABEL » | 'J» 4 Cirt)

This is attached as Appendix 1II. _

The product is a 1E (13% ai) emulsifiable concentrate (EC)
for aerial or ground application to cotton. Applications for
cotton pest control normally conmmence in late-Junedearly
July. However, a single application may be used in late
April/early May to control "early season" pests. The maximum
annual use is 420 g ai/ha (0.375 1bs/acre); and the maximum
application rate is 33.6 ¢ ai/ha (@83 1bs/acre). Therefore,

‘spray drift! applications will be made to the mesocosms
(see Section 6 of this protocol amendment).

B. PP321 PROPERTIES . e
i) water solubility = =~5Sug/liter (Ref. 1/1)
ii) Logyg Kow (20°C) = 7.0 (Ref. 1/1) .
iii) Kd %cal . from Kow) = 3500 (see Appendix III)
jv) Foliar half-life = -57 days (from analysis of total
- 6 cotton leaf residues);
personal camunication,
R. D. Fitzpatrick,
ICI Americas . N
v) Soil half-life = -20-40 days (Visalia, Calif; 22 days, °
, - 32 Vicksburg, Miss; 25 days,

L. Champaign, ILL; 39 days,
Goldsboro, NC; 40 days; Ref. 1/2)

vi) Ks (soil decay const) = 0.035-0.017
(0.693/T%5). . N ..
. . | 0[/;/3)- l’x.c'.’l

¢ REFERENCES

1/1 Wollerton C. (1984). Physico-chemical data file. 1CI
Plant Protection Division Report RJ0366B. =

1/2 Ppitzpatrick R. D. (1985). PP321 dissipation in US soils
-« 1983, ICI Americas Report T™™MU1809.

IAN/REG o B o
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APPENDIX III Calculation of Soil Adsorption Coefficient (Rd4) for

PPzl
a. PP321 CALCULATION USING KOW
‘Log Kow = 7.0
Log Loc =" 0.544 log Kow + 1.377 (Ref 1I1/1)
. = 3.808 + g.377 = 5.2
~& Koc = 1.5.x 10 )
Koc = (Rd/%oc) x 100 (Ref II/2)
if om = 1.724 x oc
& KA, soil om 1% = 890
Rd, soil om 4% = 3600
B. P?321 CALCULA’._[‘ION USING WATER SOLUBILITY
wWater solubility(s) - Sug/liter R LA
Log Koc = =0.551log S + 3.64 (Kef I1I/1)
- = 1.266 + 3.64 = 4.9
& Koc = 8.0 x 10
Kd, soil om 1% - 470 " %oC=L§ w:n::.n‘t deléa
Kd, soil om 4% = 1900 _ Lr anl
C. VALIDITY OF CALCULATED KD VALUES USING CYPERMETHRIN
Log Kow = 6.6 {Ref I1/3)
wWater solubility = 4 pg/liter (Ref I1/3) .
Soil om 2.1% . K4 calc. as in A above = 1100 °
R R Kd calc. as in B above = 1100
/ K4 measured (Ref 11/4) = 2000
Therefore calculations for cypermethrin understimate the
actual Kd value. -
D. REFERENCES |
11/1 . Kenaga E. E. and Goring C. A. I. (1980). Relationship -
between water solubility, soil sorption, octanol-
water partitioning and bioconcentration of chemicals
jn the biota. AST™ 3rd Aquatic Tox. Sym, ASTM
sTP707. ,
I1/2 Lyman, Reehl and Rosenblott. Hdandbook of Chemical -
Property Estimation Methods. '
11/3 Wells, D. (1981). PP383 Chemical data file. ICI Plant -~
protection Division Report CDF 12C. e ﬁi
11/4 Stevens J. E. B. &and Poole, N. J. (1981). Cyper—- -
~ methrins adsorption and desorption in soil. ICIL
plant Protection pivision Report RJ0184B. moe
IAN/REG



10. Conclusions:

Protocol accepted

Protocol accepted with modifications

Protocol rejected °

John J. Bascietto
Wildlife Biologist
Ecological Effects Branch/HED
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