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Section A7.1.1.1.1

Annex Point ITA7.6.2.1

Hydrolysis as a function of pII and identification of
breakdown products

Key Study

following deviations were observed:

{Section 2.3) High levels of acetonitrile (~20%) were required in the test
system owing to the hydrophobic nature of permethrin. The amount of solvent
used to dissolve permethrin was greater than 1% of the test solution. However,
it 1s considered unlikely that the solvent used should interfere with the
hydrolysis process and the scientific validity of the study 1s not deemed to be
compromised.

(Section 3.4.4) The duration of the hydrolysis test was not 30 days, as
preferred in the current test guidelines. The duration of the test under
temperatures of 25 °C and 45 °C were 20 days and 11 days, respectively.
However, this is considered a minor deviation owing to the relative stability of
permethrin to abiotic hydrolysis under environmentally significant pH levels.

Comments from ...

Date

Give date of comments submitted

Materials and Methods

Discuss additional relevant discrepancies referving to the (subjheading
numbers and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state

Results and discussion

Discuss if deviating from view of rapporteur member state

Conclusion Discuss if deviating firom view of rapporteur member state

Reliability Discuss if deviating firom view of rapporteur member state

Acceptability Discuss if deviating firom view of rapporteur member state

Remarks

Table A7 1 1 1 1-1: Type and composition of buffer solutions (specify kind of water if

necessary)

pH Type of buffer (final Composition

molarity)

5 0.007 M phthalate 50 mL of 0.1 M potassium hydrogen phthalate and
22.6 ml of 0.1 M sodium hydroxide

7 0.006 M phosphate 50 mL of 0.1 M potassium dihydrogen phosphate
and 29.1 mL of 0.1M sodium hydroxide

9 0.002 M borax 50 mL of 0.025 M borax and 4.6 mL of 0.1M
hydrochloric acid

- Distilled water -

Table A7 1 1 1 1-2: Description of test solution

Criteria Details

Purity of water Distilled
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Preparation of test medium The buffer solutions were prepared as given in
Table A7 1 1 1 1-1. Test media were prepared
by adding 100 ml of the appropriate buffer
solutions to 200 ml actonitrile and diluting to 1 litre
with distilled water.

Test concentrations (mg a.1./1.) Test solutions were prepared by adding 84 g of
distilled water, 23 ml acetonitrile and 12 ml of the
appropriate buffer to a 125 ml Erlenmeyer flask.
To this mixture was added 1 ml of an acetonitrile
solution containing 3.6 ug of trans and 2.4 pg of
cis isomer, to give test concentration of 50 ug 1™
permethrin (40:60 cis:trans ratio)

Temperature (°C) 25 and 45°C
Controls None

Identity and concentration of co-solvent Acetonitrile at 20%
Replicates No information

Table A7 1 1 1 1-3: Description of test system

Glassware Testing was conducted in 125 ml Erlenmeyer
flasks with glound glass stoppers.

Other equipment Temperature was maintained in constant
temperature water baths.

Method of sterilization No information.

10
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Table A7 1 1 1 1-4(1):Hydrolysis of test compound expressed as average half-life at pH 5.7,
7.6, 9.6 (all buffered) and pH 7.7 (unbuffered) at 25°C and 45°C.

Permethrin Temp Average t!% (days)
isomer pH 5.7 pH 7.6 pH 9.6 pH 7.7
buffered buffered buffered unbuffered
trans 25°C =200 =200 42 =200
45°C »200 =200 5 130
cis 25eC »200 =200 35 =200
45°C =200 =200 9 200

Table A7 1 1 1 _1-4(2):Rate constants of test compound at pH 5.7, 7.6, 9.6 (all buffered) and pH
7.7 (unbuffered) at 25°C and 45°C.

Permethrin Temp Rate constant (x10™ day™)
1somer pH 5.7 pH 7.6 pH 2.6 pH 7.7
buffered buffered buffered unbuffered
trans 25°C <35 <35 160 <35
45°C <35 <35 1200 55
cis 25°C <35 <35 200 <35
45°C <35 <35 750 35

11
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Figure 1: LnConcentration (100%/% remaining) vs. Time plot; pH 9, 25°C
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Figure 2: LnConcentration (100%/%o remaining) vs. Time plot; pH 9, 45°C
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Table A7 1 1 1 1-1: Type and composition of buffer solutions (specify kind of water if necessary)

pH Type of buffer (final Composition

molarity)

3 0.0087 M phthalate 50 mL of 0.1 M potassium acid phthalate and 22.3
ml of 0.1 M hydrochloric acid made up to 578 mL
with water

6 0.011 M phosphate 50 mL of 0.1 M potassium dihydrogen phosphate

and 5.6 mL of 0.1M sodium hydroxide made up to
445 ml. with water

9 0.0028 M borax 50 mL of 0.025 M borax and 4.6 ml. of 0.1M
hydrochloric acid made up to 437 mL with water

Table A7 1 1 1 1-2: Description of test solution

Criteria Details
Purity of water Distilled, sterilised
Preparation of test medium For each prepared substance (ale-14C and ac-

14C), nine sterile, glass-stoppered flasks
containing 200 ml of sterile buffered solution (3 at
each pH) were prepared.

Test concentrations (mg a.1./L) To the glass-stoppered flasks was added the test
substances to the following concentrations:
Ale-14C: 4ugl”.

Ac-14C: 5ugl’.

Temperature (°C) 25,35 and 45°C

Controls None

Identity and concentration of co-solvent Methanol, glass distilled, concentration not
specified

Replicates Triplicate flasks for each pH and temperature

Table A7 1 1 1 1-3: Description of test system

Glassware 250 ml glass stoppered flat bottom boiling flasks
Other equipment No information available
Method of sterilization No information available
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Table A7 1 1 2-1:  Description of test solution and controls

Criteria Details
Purity of water Distilled water was used.
Preparation of test chemical solution pH 5 buffer was prepared by mixing 350 ml of

0.2M sodium acetate trihydrate with 150 ml
0.2M acetic acid. This buffer was diluted to
0.01M with distilled water, and sterilised by
autoclave.

Radiochemical stock solutions were prepared in
acetonitrile, such that the solutions contained
0.75 pg permethrin per 150 pl acetonitrile (1900
and 4381 Bq acid and alcohol labelled
respectively).

Test concentrations (mg a.s./L) 150 pl acetonitrile (1900 and 4381 Bq acid and
alcohol labelled respectively) were added to 15
ml of pH5 buffer in the test vessels

Temperature (°C) 25+ 1°C
Preparation of a.s. solution None
Controls Dark controls, prepared in exactly the same way

as exposure vessels, were included in the
experimental design
Identity and concentration of co-solvent Acctonitrile at 1%

30
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Table A7 1 1 2-2:  Description of test system

Criteria Details

Laboratory equipment Samples were irradiated with a Hanau NXe 4500
xenon arc lamp (Heraeus Instruments).

The photolysis vessels were 20 ml glass vials
fitted with air inlet and outlet arms. All vessels
were sterilised in an autoclave before use. The
vessels were placed in a glass cooling trough,
previously coated in light reflective paint to
ensure light entered only through quartz vessel
lids. Foam bungs were placed in each inlet and
outlet to ensure sterility was maintained, and
cach vessel placed in troughs, 5 per trough. Four
of these were joined with silicone tubing leading
to a negative pressure pumping system. The
exuent air was drawn through a series of traps to
remove any volatile "*C by-products. The fifth
vessel had a thermocouple inserted for
temperature monitoring. See Figure 4.

Test apparatus Samples were irradiated with a Hanau NXe 4500
xenon arc lamp (Heraeus Instruments).

Properties of artificial light source:

Nature of light source Xenon Arc Lamp
Emission wavelength spectrum See Figure 5
Light intensity Light intensity was measured using an

mternational Light I.500A Research Radiometer
in conjunction with an SEE 038 broad band
silicon detector. Narrow and wide band filters
wewre used to monitor intensity in the following
regions.

NBS 297 peak wavelength 297+ 2 nm }
narrow

NBS 365 peak wavelength 365+ 2nm }
band

WBS 375 peak transmission  280-420 nm }
wide

WBS 500 peak transmission  430-700 nm }
band

Intensity at each vessel position was measured at
the start and on sampling. Thesc values were
transformed into standard Florida autumn
sunshine equivalent days.

31
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Results Table 1: Irradiation period

Radiolabel Position in | Intensity Hrs Equivalent days
arc Lamp | (Wem’) | irradiation of Florida
(Fig 4) autumn sunlight
Cyclopropanel 1 0.032 87.8 7d 3hrs
Cyclopropane2 2 0.036 168.2 15d 8hrs
Cyclopropane3 3 0.040 243.1 24d 15hrs
Cyclopropane4 4 0.041 316.3 32d 21hrs
Cyclopropane5 5 0.042 308.9 32d 21hrs
Cyclopropane6 6 0.040 242.6 24d 14hrs
Cyclopropane? 7 0.038 160.1 15d Ohrs
Cyclopropane8 8 0.034 81.1 7d Ohrs
CyclopropaneSparel S1 0.046 285.4 33d 6hrs
CyclopropaneSpare2 S2 0.045 291.1 33d Shrs
CyclopropaneSpare3 53 - - -
CyclopropaneSpare4 54 - - -
Methylenc9 9 0.039 409.9 32d Shrs
Methylenel0 10 0.034 81.1 7d Ohrs
Methylenel 1 11 0.038 158.9 15d Thrs
Methylenel2 12 0.040 242.6 24d 14hrs
Methylenel3 13 0.038 339.6 32d 17hrs
Methylenel4 14 0.036 360.0 24d 10hrs
Methylenel5 15 0.034 105.8 15d 8hrs
Methylenel6 16 0.029 97.2 7d 4hrs
MethyleneSpare5 S5 0.050 264.7 33d 13hrs
MethyleneSpare6 S6 0.044 201.1 33d 3hrs
MethyleneSpare7 57 - - -
MethyleneSpare8 S8 - - -
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Figure 1:Permethrm structure, show mg position of the radiotsotope

GHg CHa
2.
Cl
" L
C= T
oKy /‘ CHy o

1. "Mc-cyclopropane-labelled permethrin, batch no. 86~J28,
specific activity 1.02 GBg mmol '.

2. '4c-methylene-labelled permethrin, batch no. 86-329, specific
activity 2.32 GBg mmol ',

Figure 2: Reference materials

Compound I

Hy CH,

-°:;c=c\H COOH

Cc

{1R8)-cis-3-(2,2-dichlorovinyl)=-2,2-dimethylcyclopropane~
carboxylic acid

Compound LI
CH; CH,

_.COOH
Ch.

o Ny

(lRS)~trans«3-(2,2-dichlorovinyl)-2,2-dimethylecyclopropane-
carboxylic acid
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Figure 2; Reference materials (cont’d)

Compound III

ol I

J=phenoxybenzyl alcohol

Compound IV

HOOC O

j-phenoxybenzoic acid

Compound V

OHC 0

3-phenoxybenzaldehyde
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Figure 2: Eeference material s (cont’d)

Compound VI

CHs _CH,OH

°N COOH
C==
cr” C\H

(RS)=3={2,2-dichlorovinyl}=1-hydroxymethyl-1-methylcyclopropane~
2-carboxylic acid

Compound VII

CH, COOH

{EE}uBn{Z,z-dichloravinyl)-1—methylcyclopropane—1,z-dicarbaxylic
acid '

Compound VIIIL

HOOC OH

3-hydroxybenzoic acid
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Figure 2; Reference materials (cont™d)

Compound IX

i1(}Ft§3 OH

J-hydroxybenzyl alcohol

Compound X

HOOC

benzoic acid

Compound XI

HOH,C

benzyl aleohol

37



RMS: Ireland Permethrin Document TTT-A7
Figure 3: UV wvis spectrum of permethrin
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Figure=: Properties of light source — Comparison of spectral distribution with DS radiation
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Table A7 1 1 2-2:

Inoculum / T est organism

Criteria Details

Nature Activated sludge

Species Not applicable

Strain Not applicable

Source Sewage treatment plant treating predominantly domestic
sewage

Sampling site Severn Trent Water Plc, Loughborough, UK

Laboratory culture

No

Method of cultivation

Not applicable

Preparation of inoculum for exposure

Filtered through coarse filter paper and maintained on
aeration in a temperature controlled room at 21 + 1°C
prior to use.

Pretreatment None
Initial cell concentration Not reported
Table A7 1 1 2-3: Test system
Criteria Details
Culturing apparatus Manometric respirometer
Number of culture flasks/concentration 2
Aeration device None
Measuring equipment CES Multi-channel aerobic respirometer
Test performed in closed vessels due to No
significant volatility of TS
Table A7 1 1 2-4: Test conditions
Criteria Details
Composition of medium Solution A KH,PO, 8.5¢/1
K;HPO, 21.75 gl
Na;HPO4.2H,;0 33.40 g/l
NH,4C1 0.50 g/l
Solution B CaCl, 27.5 g/l
Solution C MgS04.7H,O  22.5 g/l
Solution D FeCly.6H,0O 0.25 g/l

10 ml, solution A, 1 ml of other solutions added to 1 L
{final volume) of purified water.

Additional substrate No
Test temperature 21 196
pH 7.4 (day )
7.8 to 8.5 (day 28)
Aeration of dilution water No
Suspended solids concentration Not reported

Other relevant criteria

Stirring of test solution

46
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Table A7 1 1 2-5: Pass levels and validity criteria for tests on ready biodegradability
| fulfilled | not fulfilled

Pass levels

70% removal of DOC resp. 60% removal of ThOD or ThCO, X
Pass values reached within 10-d window (within 28-d test period) X
- not applicable to MITI-I-Test

- 14-d window acceptable for Closed-Bottle-Test

Criteria for validity

Difference of extremes of replicate values of TS removal at plateau X
{at the end of test or end of 10-d window) < 20%

Percentage of removal of reference substance reaches pass level by X
day 14
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Figure 1: Degradation of aniline, toxcity controls and permethnin
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Table A7 1 2 2-1: Inoculum / T est organism

Method of cultivation

Criteria Details

Nature Activated sludge

Species Not relevant

Strain Not relevant

Source Sewage treatment plant treating approximately 85%
domestic sewage and 15% industrial waste

Sampling site Back River (Dundalk, Maryland) STP

Laboratory culture No
Not relevant

Preparation of inoculum for exposure

Prior to imitiating the study, the suspended solids was
adjusted to 1.3 g/l and a 23 hour acclimation was
run.

Pretreatment

Other than the 23 hour acclimation, no pre-treatment
was performed.

Initial cell concentration

The suspended solids began at 1,400 mg/1 for all
flasks and were approximately 2,100 mg/1 for the
M- permethrin treated flasks by the termination of
the experiment. The suspended solids for the control
flasks were somewhat lower at the end of the test
{1,600 mg/1)
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Table A7 1 2 2-2: Test system

Criteria Details

Culturing apparatus All glass Activated Sludge Reaction chamber

Number of culture flasks/concentration 2 control and 4 replicates

Reratiordovice Compressed air was purged into the bottom of the
chamber at 500 ml/min.

Measuring equipment Microbiological activity was measured using the

following systems;

A Nutrient Agar + 1.0 g glucose/1

B. Bacto Actinomycetes Isolation Agar

C. Bacto YM Agar

Protozoa were examined microscopically - motile
protozoa greater than 50 um in length were

counted.

Explained in more detail in Section 3.3.2.
Test performed in closed vessels due to Yes —all exuent gases were passed through
significant volatility of TS appropriate traps to retain evolved volatile organic

gases and CO,
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Table A7 1 2 2-3: Test conditions

Criteria Details

Composition of medium Synthetic sewage stock solution:
(6 08 oo 1L R T S 13.0g
Nutrient broth ... 13.0g
Beefextract ... 13.0g
Dipotassium Hydrogen Phosphate ... 13.0 g
Ammonium sulphate ... 25¢g

Diluted to 1 litre with aged tap water, stored at
7°C. Daily feeding solution; 43 ml stock solution
diluted to 1.4 1 (BOD = 800 at mixed suspended
solids of 5000 mg/1)

Additional substrate

No

Test temperature

19.0 to 23.2°C measured daily in each vessel

pH

3.97 to 8.15 measured daily in each vessel

Aeration of dilution water

Yes

Suspended solids concentration

The suspended solids began at 1,400 mg/1 for all
flasks and were approximately 2,100 mg/1 for the
"0 permethrin treated flasks by the termination of
the experiment. The suspended solids for the
control flasks were somewhat lower at the end of

the test (1,600 mg/1)

Other relevant citeria

Continuous aeration for 23 hour cycles — settled for
one hour for parameter determination.
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Table A7 1 2 2-4: Test system recovery of added 14C—permethrin, Acid Label (Flask 1)

Recovery of radioactivity”
Cycle Permethrin added | Supernatant | Solids Volatiles CO, Total %
(Day) (ppm) recovery
1 0.1 b b b b b
2 0.5 22.7 72.6 <0.1 <0.1 95.3
3 1.0 18.8 86.6 <0.1 <0.1 105.4
4 5.0 7.7 80.4 <0.1 <0.1 88.1
5 10.0 7.9 95.2 <0.1 <0.1 103.1
6 200 4.5 94.3 <0.1 <0.1 98.8
7 10.0 3.2 84.7 <0.1 <0.1 87.9
8 60.0 2.4 67.2 <0.1 <0.1 69.6
9 20.0 2.2 67.9 <0.1 <0.1 70.1
10 100.0 21 73.7 <0.1 <0.1 75.8
a Values given in % of dose
b Below limit of quantification

Table A7 1 2 2-5: Test system recovery of added 14C—permethrin, Acid Label (Flask 2)

Recovery of radicactivity”
Cycle Permethrin added | Supernatant | Solids Volatiles CQO, Total %
(Day) (ppm) recovery
1 0.1 b b b b b
2 0.5 9.6 77.5 <0.1 <0.1 87.1
3 1.0 14.9 79.5 <0.1 <0.1 94.4
4 5.0 9.3 44.5 <0.1 <0.1 53.8°
5 10.0 9.3 99.1 <0.1 <0.1 108.4
6 20.0 5.4 87.1 <0.1 <0.1 92.5
7 40.0 3.2 81.8 <0.1 <0.1 85.0
8 60.0 2.5 70.8 <0.1 <0.1 73.3
9 200 23 74.4 <0.1 <0.1 76.7
10 100.0 2.5 62.4 <0.1 <0.1 64.9
a Values given in % of dose
b Below limit of quantification
c Value not included in further summaries
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Table A7 1 2 2-6: Test system recovery of added 14C—permethrin, Alcohol Label (Flask 3)

Recovery of radioactivity”
Cycle Permethrin added | Supernatant | Solids Volatiles CO, Total %
(Day) (ppm) recovery
1 0.1 b b b b b
2 0.5 13.4 70.2 <0.1 <0.1 83.6
3 1.0 12.3 72.5 <0.1 <0.1 84.8
4 5.0 4.7 84.6 <0.1 <0.1 89.3
5 10.0 5.3 86.8 <0.1 <0.1 92.1
6 200 3.7 95.6 <0.1 <0.1 99.3
7 10.0 21 76.2 <0.1 <0.1 78.3
8 60.0 1.6 70.0 <0.1 <0.1 71.6
9 20.0 1.3 85.7 <0.1 <0.1 87.0
10 100.0 0.9 74.3 <0.1 <0.1 75.2
a Values given in % of dose
b Below limit of quantification

Table A7 1 2 2-7: Test system recovery of added 14C—permethrin, Alcohol Label (Flask 4)

Recovery of radicactivity”
Cycle Permethrin added | Supernatant | Solids Volatiles CQO, Total %
(Day) (ppm) recovery
1 0.1 b b b b b
2 0.5 39.6 87.4 <0.1 <0.1 127.0°
3 1.0 10.8 62.6 <0.1 <0.1 73.4
4 5.0 52 92.1 <0.1 <0.1 97.3
5 10.0 5.9 84.2 <0.1 <0.1 90.1
6 20.0 3.6 86.5 <0.1 <0.1 90.1
7 40.0 21 77.9 <0.1 <0.1 80.0
8 60.0 1.3 82.6 <0.1 <0.1 83.9
9 200 1.0 82.2 <0.1 <0.1 83.2
10 100.0 0.8 78.5 <0.1 <0.1 79.3
a Values given in % of dose
b Below limit of quantification
c Value not included in further summaries
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Table A7 1 2 2-8: Recovery of scraped TLC platesof cycle 10 14C—permethrin (Acid and
Alcohol Label) solids and filtrate extracts

Permethrin DCVA Phenoxybenz- Recovery of

Sample Cis- | Trans- Cis- | Trans- acid | alcohol | radiocarbon
Solids
Flasks 1-2 (acid label) 37.7 55.5 0.70 0.50 0.50 0.20 105.9
% of dose 36.40 | 353.07 0.68 0.48 0.48 0.19
Flasks 3-4 (alcohol 36.5 58.0 1.6 0.30 0.30 0.10 104.8
label)
% of dose 36.10 57.36 1.58 0.30 0.30 0.10
Filtrates
Flasks 1-2 (acid label) 17.0 24.1 0.70 8.4 13.4 3.3 128.6
% of dose 0.58 0.82 0.02 0.29 0.46 0.11
Flasks 3-4 (alcohol 17.5 27.8 2.0 1.2 7.6 0.10 148.5
label)
% of dose 0.19 0.31 0.02 0.01 0.08 0.001

Table A7 1 2 2-9: Test system parameters after addition of 14C—permethrin, Acid Label (Flask
Ly

Plate Counts
Qe Vs | o oy || T8 Taoids | & B c
(ppm) (mg/1)
0 0.0 7.79 23.0 6.8 1,387 7.6x10° | 1.1 x10°| 1.0 % 10°
1 0.1 7.69 23.0 6.8 1,569 58%10° | 1.6 x10° | 44 % 10"
2 0.5 6.14 22.0 73 1,617 79x10°| 1.2x10°| 62x10"
3 1.0 7.60 21.6 6.5 1,745 11 x10°| 24x10° | 1.3 =10
4 5.0 7.78 21.0 76 1,681 31x10°| 25x10° | 1.8 x10*
5 10.0 7.63 23.0 5.8 1,939 33%10°| 1.4%10° | 1.1 x10°
6 20.0 771 21.5 73 1,957 53%10°| 1.0x10°| 8.9x10"
7 40.0 7.59 20.5 59 2,179 7.0%10°| 63x10° | 1.8 % 10"
8 60.0 737 215 5.1 2,151 6.1%10°| 7.6 x10° | 7.4 x 10"
9 80.0 6.97 215 2.8 2,116 7.7 x10°| 47x10° | 3.9x10*
10 100.0 5.46 21.1 44 2,123 34x10°| 65x10° | 40x10*
11 100.0 551 20:2 6.0 2,216 71 x10°| 41x10° | 3.6x10*
12 100.0 4.69 19.1 8.1 2,027 20x10"| 1.5%10°| 6.9x10*
13 100.0 510 20.4 8.1 2,352 99x10°| 7.8%10° | 48 x 10"
14 100.0 415 22.9 6.7 2,162 13x10" | 1.3=10°| 8.5 x10*
15 100.0 457 20.0 6.4 2,224 21x10"| 1.3%10°| 6.6 x10*
16 100.0 3.80 19.0 7.0 2,213 9.7x10°| 1.2x10°| 1.0x10°
17 100.0 3.97 21.0 6.5 2,197 51x10°| 63x10° | 47x10*
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Table A7 1 2 2-10: Test system parameters after addition of 14C—permethrin, Acid Label (Flask 2)

Plate Counts

e Hdie | e | 30 Meoias | A B c
(ppm) (mg/1)

0 0.0 7,72 23.0 6.4 1,435 95x10" | 1.0x10%| 2.5 10°
1 0.1 7.70 23.0 6.7 1,610 57x10°| 1.2x107 | 65x10*
& 0.5 9.13 21.9 73 1,641 6.0x10°| 96x10°| 1.2x10
3 1.0 7.67 21.6 7.1 1,706 95%10° | 1.1 x10° | 4.0x 10"
4 5.0 7.73 21.0 7.4 1,737 11x10°| 1.4x10° | 2.0%10°
5 10.0 7.59 23.0 6.0 1,830 6.5x10°| 64 x10"| 9.6x10°
6 20.0 7.71 215 7.4 1,831 27x10"| 67x10° | 8.9x 10"
7 40.0 7.73 20.5 6.5 1,957 1.6x10°| 55%10° | 6.7 =10
8 60.0 7.58 21.1 6.8 1,968 46x10°| 1.6x10°| 6.3 x10*
9 80.0 7.47 215 5.6 2,010 88 x10°| 5.5x10° | 4.0 x10*
10 100.0 7.09 22.0 45 1,904 16x10 | 6.8x10° | 49x= 10"
11 100.0 6.94 20.2 44 2,045 58x10°| 1.5x10° | 66x10°
12 100.0 7.24 19.2 3.2 2,117 1.6x10" | 1.0x10%| 4.9x=10*
13 100.0 6.38 20.4 2.1 2,410 79x10°| 3.7x10° | 1.2 % 10*
14 100.0 6.24 23.0 0.3 1,895 71 %10°| 1.1 x10°| TNC'

15 100.0 6.63 30.8 3.4 1,922 1.7x10" | 26 %x10%| 2.9 % 10°
16 100.0 452 19.2 5.8 1,896 57%10°| 1.1%10°] 1.1 x10°
17 100.0 418 21.0 7.7 1,978 3.1 x10°| 78%x10° | 12x10°

Too Numerous to Count
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Table A7 1 2 2-11:  Test system parameters after addition of 14C—permethrin, Alcohol Label
(Flask 3)

Plate Counts
Coel M | pm Temp. | DO | & B c
(ppm) (mg/1)
0 0.0 7.79 23.0 6.9 1,452 77 %107 | 59x10° | 1.5x10°
1 0.1 7.67 225 7.0 1,607 45x10° | 57%10° | 1.4 %10
2 0.5 8.15 22.0 ] 1,646 44x10° [ 1.0x10° | 4610
3 1.0 7.63 21.6 7.1 1,720 73x10° [ 1.7x10° | 3.9x10°
4 5.0 7.79 21.0 8.0 1,813 2.0x10% | 45x10* | 1.9% 10"
5 10.0 7.59 22.8 6.5 1,947 05x10°| 76x10" | 1.2x10"
6 20.0 771 215 75 1,854 16x10° | 34x10° | 2.1 x 10
7 40.0 7.62 20.5 6.1 2,053 14x10° | 1.4x10° | 1.9 x10"
8 60.0 7.36 21.1 53 2,140 1.0x10" | 44x10° | 3.7 <10
9 80.0 7.23 215 4.2 2,124 49x10° [ 75%10" | 1.2 %10
10 100.0 6.56 22.0 3.9 1,986 8.7x10° | 1.08 x 10°| 6.7 x 10°
11 100.0 6.28 20.2 41 2,129 44x10° | 74%10" | 58x10°
12 100.0 5.55 19.5 55 1,958 73x10° | 61x10° | 33 x10°
13 100.0 6.57 204 8.2 2,140 1.1 x10° | 84x10" | 9.8 x10°
14 100.0 4.63 23.0 5.8 2,061 15%10" | 48x10° | 1.5x10°
15 100.0 456 20.5 6.3 2,200 25%10° 14x10° | 74 x10°
16 100.0 4.30 19.5 6.1 2,250 1.1x107 | 31x10° | 7.5 x10°
17 100.0 4.25 21.0 6.4 2,232 15%10° | 54x10" | 3.8 x10°
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Table A7 1 2 2-12:  Test system parameters after addition of 14C—permethrin, Alcohol Label
(Flask 4)

Plate Counts
Coel M | pm Temp. | DO | & B c
(ppm) (mg/1)
0 0.0 7.76 23.0 6.7 1,427 11x10" | 20%10° | 24 %x10°
1 0.1 7.68 225 6.9 1,541 91x10° | 65%10° | 47 =10
2 0.5 8.11 21.9 7.4 1,630 48 x10° | 3.8x10° | 3.1 x 10!
3 1.0 7.66 21.8 7.0 1,651 71%10° [ 11x10° | 92x10°
4 5.0 7.74 21.0 7.8 1,719 15%10°| 1.3x10° | 1.5 % 10"
5 10.0 7.58 21.0 6.0 1,842 57x10°| 5.8x10" | 1.1 =10
6 20.0 7.74 215 76 1,817 13x10" | 72%10° | 58 =10
7 40.0 7.55 20.8 5.9 1,928 95x10° | 35%x10° | 4710
8 60.0 7.28 21.1 53 1,925 48x10° | 21 x10° | 40x10°
9 80.0 7.12 21.8 3.9 1,968 10x10" | 3.7x10° | 1.3 <10
10 100.0 6.19 22.0 3.6 1,904 74x10° [ 12x10° | 7.7 < 10°
11 100.0 5.95 20.2 52 1,988 55x10° | 29%10° | 73 x10°
12 100.0 5.00 19.9 6.5 1,006 13x10" | 1.9%x10° | 1.6 x 10"
13 100.0 4.65 204 92 2,140 47x10° | 69 x10" | 9.7 x10°
14 100.0 4.57 23.0 55 2,075 8.1x10°| 49x10° | 1x10*
15 100.0 437 20.5 6.6 2,149 16x10" | 1.2x10" | 1.2 %10
16 100.0 421 19.9 4.7 2,199 1.0x10" | 6.1x10° | 1.4 =10
17 100.0 414 21.2 6.3 2,169 55%10° | 54x10° | 5.0x10°
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Table A7 1 2 2-13:  Test system parameters after addition DMSO (Control Flask 11)

Plate Counts
Sl gl ap | B e | & B c
(ppm) (mg/1)
0 0.0 7.75 23.0 6.8 1,453 13%10° | 71%10° | 1.4x10°
1 0.0 7.66 22.6 73 1,601 6.0x10° | 63x10° | 61x%10°
2 0.0 8.12 22.9 7.1 1,699 52x10° | 1.4%10° | 73 x10"
3 0.0 7.55 22.0 8.1 1,707 72x10° | 1.0x10° | 85x10°
4 0.0 7.76 21.9 8.1 1,831 14=10° | 90x10* | 1.6x10*
5 0.0 7.59 23.0 6.7 1,900 8§5x10° | 1.0x10° | 1.1 x10*
6 0.0 7.57 22.5 7.1 1,992 1.7x10° | 39x10° | 59x=10
7 0.0 7.58 21.0 72 1,903 73%10° | 75%10° | 43 x10"
8 0.0 7.46 21.9 6.9 1,850 43x10° | 7.8 x10° | 3.1 x10*
9 0.0 7.35 21.8 438 1,871 22x10° | 82x10* | 55x%10°
10 0.0 6.24 22.9 35 1,782 49x10° | 1.2%10° | 53%10°
11 0.0 525 20.5 7.8 1,775 12x10° | 87x10* | 40x%10°
12 0.0 4.00 20.0 9.0 1,469 61x10° | 68x10° | 66x10°
13 0.0 5.08 20.6 9.2 1,787 11x10° | 5.6%10° | 86x10°
14 0.0 4.67 23.1 6.4 1,680 28x107 | 1.1x10° | 6.0x10°
15 0.0 4.41 20.8 73 1,617 26x107 | 82%10* | 52x10°
16 0.0 4.00 20.0 6.7 1,589 12x107 | 42x10° | 3.8 x10°
17 0.0 4.49 20.0 6.9 1,618 78x10° | 34%10° | 36x10°
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Table A7 1 2 2-14:  Test system parameters after addition DMSO (Control Flask 12)

Plate Counts
Sl gl ap | B e | & B c
(ppm) (mg/1)
0 0.0 7.70 23.0 6.1 1,441 16=107 | 64x10 | 1.3x10°
1 0.0 7.69 22.8 7.0 1,569 1.1x10° | 43x10° | 41 =10
2 0.0 8.09 22.8 7.0 1,591 49x10° | 7.0x10° | 5.7x10"
3 0.0 7.64 22.0 8.0 1,625 7.7%10° | 6.0x10* | 9.0x10°
4 0.0 7.74 22.0 73 1,869 78x%10° | 1.6x10° | 1.8x10"
5 0.0 7.47 23.0 6.2 1,938 20x10° | 58%x10° | 1.3x10*
6 0.0 7.53 22.5 6.5 1,976 22x10° | 24x10° | 81x=10"
7 0.0 7.60 21.2 74 1,883 1.1%x10° | 49x10° | 95%10°
8 0.0 7.44 22.0 59 1,926 29x10° | 45%x10° | 1.4x10*
9 0.0 7.36 22.0 45 1,851 33x10° | 46x10° | 85x10°
10 0.0 6.75 23.0 33 1,830 81%10° | 45%10° | 6.0x10°
11 0.0 5.50 20.5 6.8 1,831 80%10° | 80x10" | 59x10°
12 0.0 4.92 20.0 8.4 1,637 62x10° | 97x10° | 1.0x10"
13 0.0 5.18 21.0 7.6 1,877 48x10° | 45%x10° | 5.2x10°
14 0.0 4.82 23.2 5.8 1,628 1.8x107 | 23x10° | 6.1x10°
15 0.0 4.94 21.0 6.5 1,538 21x107 | 55%10* | 59x10°
16 0.0 4.62 20.0 6.9 1,618 44x10° | 41x10° | 39x10°
17 0.0 5.26 21.5 5.1 1,514 71%10° | 3.8%10° | 29x10°
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Table A7 1 2 2-15:  Floculation parameters and protozoa (“C—permethrin, Acid Label Flask 1)

Cycle Permethrin added Settled Solids (%) Protozoa (+/-)
(Day) {(ppm)
0 0.0 11.0 +
1 0.1 16.0 +
3 0.5 18.5 +
3 1.0 21.0 +
4 50 23.0 4
5 10.0 24.0 +
6 20.0 27.5 +
7 40.0 20.5 +
8 60.0 28.0 +
9 80.0 22.0 +
10 100.0 28.0 +
11 100.0 32.0 +
12 100.0 28.0 -
13 100.0 23.5 +
14 100.0 22.9 -
15 100.0 23.0 +
16 100.0 20.0 +
17 100.0 19.5 +
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Table A7 1 2 2-16:  Floculation parameters and protozoa (“C—permethrin, Acid Label Flask 2)

Cycle Permethrin added Settled Solids (%) Protozoa (+/-)
(Day) {(ppm)
0 0.0 12.0 +
1 0.1 17.0 +
3 0.5 20.0 +
3 1.0 20.5 +
4 50 21.0 4
5 10.0 21.0 +
6 20.0 19.0 +
7 40.0 24.0 +
8 60.0 27.0 +
9 80.0 22.0 +
10 100.0 25.0 +
11 100.0 28.5 +
12 100.0 30.0 +
13 100.0 29.0 +
14 100.0 31.0 -
15 100.0 24.5 +
16 100.0 20.0 +
17 100.0 19.0 +
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Table A7 1 2 2-17:
Flask 3)

Floculation parameters and protozoa (“C—permethrin, Alcohol Label

Cycle Permethrin added Settled Solids (%) Protozoa (+/-)
(Day) {(ppm)
0 0.0 10.0 +
1 0.1 16.0 +
o 0.5 18.0 +
2 1.0 21.0 S
4 50 22.0 S
5 10.0 24.0 +
6 20.0 27.0 +
7 40.0 29.0 +
8 60.0 30.0 +
0 R0.0 23.5 +
10 100.0 29.0 +
11 100.0 34.0 +
12 100.0 28.5 +
13 100.0 23.0 +
14 100.0 19.0 -
15 100.0 220 +
16 100.0 14.0 +
17 100.0 17.0 +
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Table A7 1 2 2-18:
Flask 4)

Floculation parameters and protozoa (“C—permethrin, Alcohol Label

Cycle Permethrin added Settled Solids (%) Protozoa (+/-)
(Day) {(ppm)
0 0.0 10.0 +
1 0.1 16.0 +
o 0.5 18.0 +
2 1.0 20.0 S
4 50 21.0 S
5 10.0 22.0 +
6 20.0 19.0 +
7 40.0 24.0 +
8 60.0 25.0 +
0 R0.0 21.0 +
10 100.0 25.0 +
11 100.0 34.5 +
12 100.0 25.0 +
13 100.0 22.0 +
14 100.0 21.0 -
15 100.0 19.5 +
16 100.0 12.5 +
17 100.0 16.0 +
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Table A7 1 2 2-19:  Floculation parameters and protozoa (Control Flask 11)

Cycle Permethrin added Settled Solids (%) Protozoa (+/-)
(Day) (ppm)
0 0.0 11.0 +
1 0.0 16.0 +
2 0.0 18.0 +
3 0.0 19.0 +
4 0.0 19.5 +
5 0.0 20.0 +
6 0.0 23.0 +
7 0.0 22.0 *
8 0.0 23.0 +
g 0.0 21.0 +
10 0.0 27.0 +
11 0.0 32.0 +
12 0.0 21.0 +
13 0.0 18.5 +
14 0.0 12.0 +
15 0.0 15.0 +
16 0.0 13.0 +
17 0.0 12.0 +
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Table A7 1 2 2-20:  Floculation parameters and protozoa (Control Flask 12)

Cycle Permethrin added Settled Solids (%) Protozoa (+/-)
(Day) (ppm)
0 0.0 11.0 +
1 0.0 16.0 +
2 0.0 18.5 +
3 0.0 20.0 +
4 0.0 21.0 +
5 0.0 23.0 +
6 0.0 26.5 +
7 0.0 24.5 *
8 0.0 26.0 +
g 0.0 23.0 +
10 0.0 29.0 +
11 0.0 35.5 +
12 0.0 25.0 +
13 0.0 20.0 +
14 0.0 19.5 +
15 0.0 17.5 +
16 0.0 13.5 +
17 0.0 10.0 +
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