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EXECUTIVE SUMMARY:

The biotransformation of [phenyl-U-"*C]- labeled 2,4,5,6-tetrachloro-1,3-benzenedicarbonitrile
(chlorothalonil) was studied in running ditch water-clay sediment (water pH 6.73, organic carbon
27.8 mg/L; sediment pH 7.3, organic carbon 5.8%) and pond water-clay loam sediment (water
pH 5.24-5.46, organic carbon 12-19.6 mg/L; sediment pH 8.0-8.6, organic carbon 0.8-1.0%)
systems from the United Kingdom for 100 days under aerobic conditions in darkness at 20°C.
Based on the water volume, [**C]chlorothalonil was applied at a nominal rate of 0.83 mg a.i./L.
The sediment:water ratios used were 1:2.7 (60 g wet wt. sediment:160 mL water) for the ditch
watcr-clay systems and 1:1.3 (100 g wet wt. sediment:130 mL water) for the pond water-clay
loam systems. This experiment was conducted in accordance with BBA Guidelines for the
Official Testing of Plant Protectants (Part IV, 5-1, 1990) and in compliance with 40 CFR Part
160 GLP standards. The test systems consisted of 250-ml. vessels containing water-sediment

- incubated in darkness in a temperature controlled room. The vessels were connected 10 a flow-

through trapping system for the continuous collection of CO, and volatile organic compounds.
The water-sediment systems were pre-incubated ca. 1 month, then following treatment, duplicate
systems were collected after 0, 0.25 (6 hours), 1, 2, 7, 14, 30/35, 59/61 and 100 days of
incubation. Water layers were analyzed directly. Sediment samples were sequentially extracted
twice with acetonitrile, twice with acetonitrile:water (3:1, viv), reflux-extracted overnight with
acetonitrile:water (3:1, viv), followed by a final extraction with acetone. For each sediment
sample, a single pooled extract was prepared by combining aliquots of each respective extract,
then the resulting pooled sample was filtered and concentrated. Water layers, sediment extracts,
extracted sediment and trapping materials were analyzed for total radioactivity using LSC.

Water layers and sediment extracts were analyzed for [“*Clehlorothaloni! and its transformation
products by reverse-phase HIPLC; parent [“Clchlorthalonil was identificd by comparison to the
retention time o[ and/or co-chromatography with unlabeled reference standard. Four nonvolatile
transformation products were identified. Trichloto-1 ,3-dicyanobenzene was tentatively identified
through TLC co-chromatography. 2,4,5-Trichloro-6-mercapto-isophthalonitrile was identified
via LC/MS, 4-hydroxy-2,5,6-trichloro-1,3-dicyanobenzene via HPLC and LC/MS, and 2,5.6-
trichloro-1,3-dicyanobenzene-4-sulphonate (or positional isomer) is a proposed structure based
on LC/MS.

The test conditions outlined in the study appear to have been maintained throughout the 3-month
incubation. For both test systems, conditions in the water layers of the treated systems were
moderately reducing to moderately oxidizing, whereas conditions in the sediment layers were
reducing to strongly reducing. In the ditch water-clay sediment systems, redox potentials,
dissolved oxygen levels and pH in the water layers averaged +165 58§ mV, 2.7 * 0.8 mg/L and
7.51 £ 0.40, respectively, while redox potentials in the sediment averaged -189 + 40 mV. In the
pond water-clay loam systems, redox potentials, oxygen saturation and pH in the water layers
averaged +205 + 44 mV, 3.4 + 1.2 mg/L and 7.65 + 0.21, respectively, while redox potentials in
the sediment averaged -125 + 53 mV.
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Overall recoveries of radiolabeled material averaged 92.0 + 2.4% (range 86.6-95.7%) of the
applied for the ditch water-clay systems and 94.7 + 5.4% (range 86.2-108.5%) for the pond
water-clay loam systems. There were no consistent patterns of decline in material balances
during the 3-month study for either system. However, material balances were <90% (86.6-
85.9%) at the final interval for both systems. Following application of [“CJchlorothalonil to the
water layer of the ditch water-clay sediment systems, [*Clresidues partitioned from the water
phase to the sediment with average (n = 2) distribution ratios (water:sediment) of 4:1 at time 0,
1:4 at 6 hours, 1:5 at 1 day, then decreased to 1:2 at 1-2 weeks and were 1:3 thereafter. For the
pond water-clay loum systems, partitioning of [“Clresidues from the water to the sediment was
highly variable with average (n = 2) distribution ratios (water:sediment) of 9:1 at time 0, 1:5at 6
hours, 1:3 at | day, 2:1 at 2 days, 1:3 at 1 week, 1:1 at 2 wecks, 1;2 at 1-2 months and 1:4 at
study termination.

In the ditch water-clay sediment systems, chlorothalonil appeared to degrade rapidly with an
observed half-life in the total system of <6 hours. [M*C]Chlorothalonil in the water layer and total
system decreased rom 71.4-73.2% of the applied at time 0 posttreatment to 12.2-20.7% at 6
hours, 6.1-12.1% at 1 day, 2.5-6.6% at 1 week, 0.2-2.6% at 2-4 weeks and was 0.2-1.0% at study
termination. In sediment extracts, ['“Clchlorothalonil was detected at a maximum 6.6% at 6
bours, decreasing to 1.9-5.1% at 1-2 days and was <1.2% thereafter, Based on nonlinear/normal
(2-parameter, unweighted) regression analysis, [ *C]chlorothalonil dissipated in the water layer
and total system with calculated half-lives of 2.6 and 3.3 hours, respectively, with an observed
DT;, in the sediment of 2-7 days. ‘

In the pond water-clay loam sediment systems, recovery of chlorothalonil was variable,
consequently, observed dissipation half-lives were <7 days in the walter layer and total system
and 7-14 days in the sediment. [“*C]Chlorothalonil in the water layer and total system decreased
from 83.7-88.0% of the applied at time 0 to 5.0-7.0% at 6 hours, then were 15.2-16.0% at 1 day,
51.7-70.0% at 2 days, 4.0-9.1% at | week, 1.5-3.7% at 4 weeks and £1.0% thereafter. In
sediment extracts, [“Clchlorothalonil was <1.9% at any sampling interval.

Four major nonvolatile transformation products, trichloro-1,3-dicyanobenzene (R, 15-16 min.),
2,4.5-trichloro-6-mercapto-isophthalonitrile (R, 13-14 min.), 4-hydroxy-2,5.6-trichloro-1,3-
dicyanobenzene (R, 12-13 min.) and 2,5,6-trichlore-1,3-dicyancbenzene-4-suiphonate (or
positional isomer, R, 9-10 min.) were detected in both systems. No minor products were
identified. Two unidentified ["“Clcompounds, A/C1 (R, -9 min.) and P1 (R, 2-3 min.), were
detected as major products in both systems, plus G/C7 (R, 14-15 min.) was a major product in the
ditch water-clay systems and P2 (R, 3-4 min.) a major product in the pond water-clay loam
systems. In general, the levels of nonvolatile products were similar in the two test systems.

Trichloro-1,3-dicyanobenzene (R, 15-16 min.) was detected at maximums of 3.9-4.7% (1
week)., 23.3-25.9% (6 hours-1 day) and 24.0-28.3% (6 hours-1 day) of the applied in the
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water layer, sediment and total system, respectively, and was 0.2-0.5%, 0.8-1.2% and 1.0-
1.7%, respectively, at study termination.

4-Hydroxy-2,5,6-trichloro-1,3-dicyanobenzene (R, 12-13 min.) was detected at maximums of
3.5-4.8% (1-4 weeks), 5.2-11.7% (2-3 months) and 6.9-16.2% (1-2 months) in the water
layer, sediment and tota) system, respectively, and was 0.8-3.6%, 2.7-10.3% and 3.6-12.8%,
respectively, at termination.

2,4,5-Trichloro-6-mercapto-isophthalonitrile (R, 13-14 min.} was delected at maximums of
£3.4% (2 weeks), 14.1-18.3% (6 hours) and 14.1-18.7% (6 hours) in the water layer,
sediment and total system, respectively, and was <0.6%, 0.7-4.1% and 0.7-4.7%,
respectively, at termination.

2,5,6~Trichloro-1 .3-dicyanobenzene-4-sulphonate (R, 9-10 min.) was detected at maximums
0f2.1-3.1% (2 weeks-2 months), 8.4-9.8% {6 hours-2 days) and 8.9-10.4% (6 hours-2 days)
in the water, sediment and total system, respectively, and was 0.3-0.9%, 1.7-2.3% and 2.0-
3.2%, respectively, at termination, '

For both systems, unidentified A/C1 (R, 8-9 min.) was detected at maximums of 2.0-7.5% (2-4
weeks), 18.9-23.0% (1 day) and 19.5-23.6% (1 day) in the water, sediment and total system,
respectively, and was 0.4-1.1%, 1.4-3.7% and 1.8-4.8%, respectively, at termination. Pl R, 2-3
min.} was detected at maximums of 4.6-11.4% (1-2 months), 6.8-11.2% (1-7 days) and 11.3-
13.7% (1 day-2 months) in the water, sediment and total system, respectively, and was 0.8-4.7%,
1.2-3.1% and 3.3-6.7%, respectively, at termination, G/C7 (R, 14-15 min.) was detected at
maximums of 3.0-5.0% (2-4 weeks), 5.5-6.8% (2 weeks-3 months) and 7.1-9.5% (1-3 months) in
the water, sediment and total system, respectively, and was 0.3-0.5%, 0.8-6.8% and 1.2-7.1%,
respectively, at termination. P2 (R, 3-4 min.) was detected at maximums of 6.2-8.8% (1-3
months), 2.0-3.4% (2 days-2 months) and 7.3-9.7% (1-3 months) in the water, sediment and total
system, respectively, and was 0.7-6.2%, 0.4-2.1% and 2.7-7.3%, respectively, at termination. All
remaining unidentified compenents were minor in the total systems with C/C3 (R, 10-11 min.)
detected al a maximum 4.4-5.8%, D/C4 (R, 11-12 min.) at 5.1-7.7%, P3 (R, 4-5 min.) at 4.2-
7.5%, P4 (R, 5-6 min.) at 2.6-6.8%, and I (R, 17-18 min.) at 1.5% in the water layer only.

For both systems, extractable [ Clresidues in the sediment increased from 8.8-20.5% of the
applied at time 0 to 65.0-68.3% at | day and were 27.2-34.8% at study termination, while
nonextractable [*C]residues increased from 0.3-2.3% at time 0 to 30.5-42.2% at 3 months,
Unidentified volatilized [“Cresidues were detected at maximums of 29.4% {2 months) and 9.5%
(2 weeks and termination) of the applied for the ditch waler-clay and pond water-clay loam
systems, respectively. Separate results for “CO, and volatile ["*Clorganic compounds were not
provided, but, rather, only stated that the majority of the volatilized ['*Clresidues were primarily
assoctated with the polyurethane foam plug and PVC tubing associated with the volatiles
trapping system.
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Based on the results, the study author proposed a transformation pathway whereby processes
involving de-chlorination, oxidation and/or sulphonation of chlorothalonil vielded trichloro-1,3-
dicyanobenzene (maximums of 3.9-4.7%, 23.3-25.9% and 24.0-28 3% in water, sediment and
total system, respectively), 2,4,5-trichloro-6-mercapto-isophthalonitrile (maximums of £3.4%,
14.1-18.3% and 14.1-18.7% in water, sediment and total system, respectively), 4-hydroxy-2,5,6-
trichloro-1,3-dicyanobenzene (maximums of 3.5-4.83%, 5.2-11.7% and 6.9-16.2% in water,
sediment and total system, respectively), and 2,5,6-trichloro-1 ;3-dicyanobenzene-4-sulphonate
{or its positional isomer: maximums of 2.1-3.1%, 8.4-8.9% and 8.9-10.4% in water, sediment
and total system, respectively). Additionally, chlorothalonil yielded nine unidentified nonvolatile
[*Clcomponents (four detected at » 10% of the applied) plus unidentified volatile ["*C)residues
(CO, plus organic volatiles, maximums of 9.5-29.4% of applied).

In a supplemental experiment, the presence of chlorothalonil, at 0.8 mg/L, had no apparent
impact on the microbial viability of the water-sediment systems after 3 months of incubation.

Results Synnpsis:

Test system used: Running ditch water-clay sediment from United Kingdom.
Linear half-life (0- to 100-day data) in water: 16.8 days (r* = 0.5254).
Non-linear half-life (0- to 100-day data) in water: 2.6 hours (I* = 0.9409).
Half-life (DT,,) in sediment: 2-7 days.

Linear half-life (0~ to 100-day data) in total system: 21.0 days {r* = 0.4450),
Non-linear half-life (0- to 100-day data) in total system: 3.3 hours (r* = 0.9006).
Major transformation products:
Trichloro-1,3-dicyanobenzene {(maximum of 24.0% in total system).
2,4,5-Trichloro-6-mercapto-isophthalonitrile (maximum of 14.1% in sediment only).
4-Hydroxy-2,5,6-trichloro-1,3-dicyanobenzene {(maximum 16.2% in total system).
Unidentified A/C1 (R, 8-9 min.; maximum 23.6% in total system).
Unidentified G/C7 (R, 14-15 min.; maximum 9.5% in total system).
Unidentified P1 (R, 2-3 min.; maximum 11.3% in total system),
Unidentified volatilized ["*C]residues (maximum 29.4%),
Minor identified transformation products:
2.5,6-Trichloro-1,3-dicyanobenzene-4-s ulphonate.

Test system used: Pond water-clay loam sediment from United Kingdom,

Linear half-life (- to 100-day data) in water: 13.2 days (P = 0.6706).
Non-linear half-life (0- to 100-day data) in water: 3.4 hours (* = 0.4280).
Half-life (DT,,) in sediment: 7-14 days.

Linear half-life (0~ to 100-day data) in total system:  13.4 days (7 = 0.6699).
Non-linear half-life (0- to 100-day data) in total system:3.5 hours {r* = 0.4185).
Major transformation products:

Trichloro-1,3-dicyanobenzene (maximum of 28.3% in total system).
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‘ 2,4,5~TrichlWo—é—mcrcapto-isophthalonin'ﬂe

2,5,6-Trichloro-1 J-dicyanobenzene-4-
10.4% in total system),
Unidentified A/C1 (R, 8-9 min.; maximum of 19.5% i total system).
Unidentified P1 (R, 2-3 min.; maximum of 13.7% in total system).
Unidentified P2 (R, 3-4 min.; maximum of 9.7% in total system).
Unidentified volatilized [*Clresidues (maximum 9.5%).

Minor identified transformation products:
4-Hydroxy-2,5,6-trichloro-1 ,3-dicyanobenzene.

(maximum of 18.7% in total system).
sulphonate (or its positional isomer; maximum of

Study Acceptability: This study is classified as supplemental. This study, conducted with
[phenyl-U-1C Jehlorothalonil, can not be used to fully meet the requirement for an aerobic

aquatic metabolism study because the stability of parent chlorothalonil and its degradates during
storage prior to analysis was not addressed,

L MATERIALS AND METHODS

GUIDELINE FOLLOWED: This study was conducted in accordance with BBA Guidelines

for the Official Testing of Plant Protectants (Part IV, 5-1, 1990;

p.17). The following deviations from USEPA Subdivision N
Guideline §162-4 were noted:

The stability of parent chlorothalonil and its degradates
during storage prior to analysis was not addressed. This
may affect the validity of the study.

Not all degradates detected at > 10% of the applied were
identified. This does not affect the validity of the study.

COMPLIANCE: This study was conducted in compliance with USEPA GLP

Standards 40 CFR, Part 160 (1983, 1989}, United Kingdom
Compliance Programme GLP (1989), EC Council Directive
87/18 EEC (1986), OECD Principles of GLP (1992) and Japan
Ministry of Agriculture, Forestry and Fisheries 59 NohSan
(1984; p.3). Signed and dated Data Confidentiality, GLP and
Quality Assurance statements were provided (pp.2-4).

A. MATERIALS:
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1. Test Material:

Chemical Structure:
Description:

Purity;

Storage conditions of
test chemical:

‘Table 1; Physico-chemical properties of chlorothalonil.

[Phenyl-L<"C]- labeled 2,4,5,6-tetrachlore-1,3-
benzenedicarbonitrile (chlorothalonil; p.12).

See DER Attachment 2.

Techmical, crystalline solid (pp.12-13).
Radiochemical purity: >99.0% (Figure 1, p.57).
Lot No.: CFQ7386 (p.12).

Analytical purity: not reported.

Specific activity: 102.6 pCi/mg (3.8 MBg/mg, p.12).
Location of radiolabel; Uniformly in phenyl ring.

At <-15°C in darkness (Appendix 2, p.75).

Parameter ml Values ' E Commgnts ) H ‘

Molecular weight: 265.9 g/mol. II
.FMulecuLar fammia: C,CLN.. 4]’

Water solubility: 0.6 mg;fL. AL 20°C. '
 Solubility in acetone: 20 /1. AL20°C. u

Melting point: 250-251%C, |

Vapor pressure/volatility: Not reported.

UV absorption: Not reported.

pK. Not reported.

Ko flog K Not reported.

Stability of compound at room temperature: | Not reported.
Data obtsined from p.12 of the study report.
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Description

Geographic oeation:

Houghton Meadow

Running water ditch in
Cambridgeshire, UK.
Ordinance survey map reference
TL293715

Static pool in Cambridgeshire,
U.K. Ordinance survey map
reference TL281843,

Coilection date:

Pritnary and repeat time O
experiments: October 31, 1994,

Primary experiment: February
22, 1995,

Repeat time 0 experiment: May
I, 1994,

Pesticide use history at the collection site: | Not reported.
Collection procedures: | Water: Not reported.
Sedirment: Not reported.
Sampling depth: Water: Not reported.
Sediment: Not reported.
Storage canditions: Water and sediment were stored at 4°C in darkness until use; not
specified if water and sediment stored combined or separately.
Storage lenpth: Primary experiment: 2 days Primary and repeat time 0
after collection. experiments; 1 day after
Repeat time O experiment: 141 collection, water-sediment
days after collection. systems were preparad and
Warter-sediment systems weee incubated for 27 {(primary) or 32 |
‘ prepared and incubated for 33 days (repeat) days prior to
{primary) or 34 {repeat) days treatment,
prior to treatment.
Preparation: Water: Water was filtered through a 2 12-pm sieve,
ﬂ Sediment: Scdiment was passed through a 2-mm sieve.

Data obtained from pp.16-17; Table IH, p.35; Table V-VIIi, pp.37-40; Appendix 2, p.76 of the study report.
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Table 3: Properties of the waters. .
Property Houghton Meadow Bury Pond
L | Primary R
Temperature ({9)": ’K‘;.S( 5.4 11
H 6,?3_ 546 524
Redox potential (mVY; Tnitial’: Final®: Inital’; Final’; Initial':
+251 4170, +200 | +240 200, +250 { +225
Wi)'xygun | Inirial’; Finai™ Initial®: Final™ Initial':
oy, 10" | At surface 40 |z 92
Water-sediment |37 25,30 50 20,26 38 36,41
interface:
Dissolved organic carbon {mg/L); {27.8. 12 19.6
Hardness (mg CaCO,/LY: 428 590 578
Electrical conductivity (umhos): | Not reported.
Biomass (mg microbial C/100 g | Not reported.
ar CFUJ or other):

At collection site {Table i1, p.35).

*At 100 days postireatment for primary experiment. In water layers of repeat time 0 systems, redox potentials +230
mV, +250 mV and oxygen concentrations 20%, 25% (Table IX, p.41). .

*At 100 days posttreatment (Table X, p.42).

“AlL day 0 postireatment {Table X, p.42),

Data obtained from Tables 1111V, pp.35-36; Tables [X-X, pp41-42 of the study report.
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Table 4: Properties of the sediments. |
Property H;;ghton Meadow | Bury Pond
[F : \ Primary ' Repeat time 0 |
{Texmra! classification: Clay, ﬁeriy loam. Clay loam,
% sand (2000-50 pml | 29.82 40.06 40.83
% silt (50-2 um): 23.61 2943 ) 28.48
% clay (<2 pm): 46.57 { 30.30 . 30.69
pH: 13 g0 8.6
Organic carbon (%): 58 {08 1.0
CEC (meq/100 g): 514 16.1 14.1
Redox potential (mV); tnitiaf": Finat* Initial’: Final*: Initiaft: Final*:
66 -120,-108 | -d0g -95, <70 =54 -60, 45
Bulk {particle) density: Mol reparted.
| Biomass (uCig): | 156334 l 40.14 nd®

At collection site (Table (I, p.35).

At 100 days posttreatment for primary experiment. Tn sediment of repeat time ¢ systems, redox potentials -120 mV,
-108 mV (Table IX, p.41).

AL 100 days postireatment (Table X, p.42),
*At day 0 posttreatment (Table X, pa2),
"Not determined.

Data obtained from Table I, p.35: Table I‘_«", P.36; Tables 1X-X, pp.41-42 of the study report.
B. EXPERIMENTAL CONDITIONS:

1. Preliminary experiments: None.

2. Experimental conditions:

{#.2-mm sieve,

US EPA ARCHIVE DOCUMENT
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et stssioomemmn
_L Houghton Meadow Bury Pond
Amount of Water {6-om depth over | 160 mL. 130 mL,
ediment and water | sediment);
per treatment;
Sediment (2.0- to 2.5-em | cu. 60 g wet wt. cen 100 g wet wt.
depth):
Water/sediment ratio: 2.7:1 (160 mlL:60 g wet wi.), L.3:3 (130 mL: HO0 g wet wi).
ominal application rate: .83 mg a.i./L.
Actual application rate: 0.78-0.81 mg 2.1./L (0.125- 085 mgaif (0.11 mgais130
0.129 mg/160 mL). mi.). :
‘!Eontroi conditions, if used: Sterile controls were not ysed,
o, of Controls, W used; Sterile controls were not used.

Replications:
Treatments:

For gach water-sediment type, twenty pre-incubated, nonsterile
systems were wreated with [“Clchlorothalonil; eighteen for
duplicate systems at cach sampling interval, plus two reserves,

Test apparatus {Type/material/volume):

Sediment and water were combined in 250-ml. glass vessel
{diameter ca. 5 cm) and incubated for 27-34 days st ca. 205Cin ||
darkness prior to reament. During pre-incubation, humidificd air
was purged (500-1,000 mL/minute) through the headspace of each
' vessel,

Details of traps for CO, and organic volatiles,
if any;

Humidified air was continuously purged (500-1,000 mL/minute)
through each flask, then sequentially through a polyurethane foam
{PUF) plug, and a single tube cach of ethyl digo! (2-(2-
ethoxyethoxyjethanol, Carbitol), 1M KOH and finally
sthanolamine:2-ethoxyethanol, The KOH solution containgd
phenolphthalein indicator for CO,.

If no waps were used, is the system
closediopen?

ml/minate).

identity and concentration of co-sofvent;

Acetonitrile, final concenteation ca, 0.06-0.07% based on water
layer; 95-100 gL test solution in 130-160 mi. water (specifics for
each water-sediment systern were not reported),

Volatiles traps were used with continuous air-flow (500-1,000 '

Test material Volume of test solution  {95-100 pL of 1.1-1.3 mg/mL test solution.
application: usedireatment:
Application method: Applied to water layer; additional information not reported . 1
Amy indication of the test material adsorbing
ito the walls of the test apparatus? Not indicated,
| Biomass (mg microbial C/100 g, CFU or
Lother) of controls: Sterile controls were not used.
iBiomass of wreated (Cre sediment): Initial’: Final*; Initial’: Final®: u
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r—— ——

Hmighéﬂn Meadow
e

163.34 51502
Experimental Temnperature (°C): 20.3 = 0.5°C; maintained in temperature-controlled room.
{iconditions: ..
Continuous darkness
{YesNo): Yes.
Other details, if any: For each system type, twelve additions] water-sediment systems

were prepared and pre-incubated as described above, then six of
those systems were treated with uniabeled chlorathaloni! (purity
99.8%, Batch No.: 14/09/93/1) for microbial biomass
determinations at study termination .

= " - w oy n o = ,.....\..:,; ....... T .
'Initial conducted with untreated sediment at day ¢ following pre-incubation (Table IV, p.36; Appendix 2, p.79).
*Final at 100 days us ing sediment treated with unlabeled chlorothalonil,

Data obtained from pp.9-11, 13, 17-19, 21 ; Tables IV-VII, pp.36-40; ¢ igure 2, p.58; Appendix 2, p.79 of the stady
report.

3. Aerobic conditions: Humidificd air was continuously purged (500-1,000 mL/minute) through
the headspace of each system vessel during the !-month pre-incubation and following treatment
(pp-17-18). In Houghton Meadow water-clay sedime ILsystems at day 0 posttreatment (repeat
time 0 and primary experiment 0.25-day), redox potentials, oxygen concentrations and pH in the
water lavers were +210 to +250 mV, 1.8-3.6 mg/l. and 7.39-7.76, respectively, with redox
potentials in the sediment of -158 to -108 mV {Table IX, p.41). In Bury Pond water-clay loarn
sediment systems at day 0, redox potentials, oxygen concentrations and pH in the water layers
were +160 to 4240 mV, 2.8-3.8 mg/L and 7.56-7.91, respectively, with redox potentials in the
sediment of -175 to -45 mV (Table X, p42).

4. Supplementary experiment: High dose (2x) rate ex riment. To facilitate identification of
nonvolatile degradates of chlorothalonil, eight additional Bury Pond water-clay loam sediment
Systems were prepared as described above and pre-incubated for 119 days (Report Amendment
No. 1, p.103). Following pre-incubation, the systems were treated with [““Clchlorothalonil at 1.6
mg a.i./L (2x rate, 100 ML of 2.1 mg/mL test solution) then incubated as described above under
continuous air flow (300 mL/minute), but with no volatiles trapping systern. All eight treated
systems were taken for analysis at 7 days posttreatment, then processed and analyzed as
described below.
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3. Sampling:

Table 6: Sampling details.

[Q-i teria

Houghton Meuadow Bury Pond

Sampling intervals; 0.0.25,1,2,7, 14,30,35, 59 6,025, 1, 2,7, 14, 30, 61 and
and 100 days, 108 days.
- Sampling method: Duplicate nonsterile systems (vessels) were collected at each
interval'.
Methed of collection of CO, and volatile PUF plug and wrapping solutions were collected and/or replaced at
organic compounds: cach sampling interval. Additionally, selected segments of the
PV wibing used to construct the volatiles Tapping systerm wer
collected.
Sampling intervalsitimes for:
Sterility check, if sterile controls are used: Sterile comtrols were not used.
Redox potential/dissolved oxygen'pH of Meastired at each sampling interval

water laver and redox potential of sediment:

!

Sample storage before analysis: Water and sediment were separated and sediment extracted the
day of collection. Water layers, sediment extracts, PUF plugs and
PVC tubing were stored at -20°C prior to analysis. The study
author reported that initial analysis of water layers and sediment
‘extracts typically occurred within 1 and 3 months, respectively, of
collection; specific storage intervals were not provided.

Other ubscrvations, if amy; Additional nonsterile systems were incubated alongside the
[“*C]chlorothalonil treated systems and used for microbial biomass
determinations after 0 (untreated systems) and 100 days (treated
with unlabeled chlorothalonil) of incubation.

*Ome of the duplicate systems collected at 30 days postireatment apparently had not been treated with
[“Clehlorothalonil; therefore, a single reserve system was taken at 35 days postireatment (p.19).

Data obtained from pp.17, 19-21; Tables IX-X11, pp.41-44; Appendix 2, p.79 of the study report.

C, ANALYTICAL METHODS:

Separation of the sediment and water: The method used to separate the water layer from the
sediment was not specified (p.19). Following separation, aliquots (1 mL x 2) of the water layer
were analyzed for total radioactivity by LSC {p.19).

Extraction/clean up/concentration methods: Aliquots (volume not specified) of the water
layers were analyzed directly by HPLC (p.24).

Sediment was sequentially extracted twice with acetonitrile (extracts 1 and 2) followed by twice
with acetonitrile:water (3:1, viv, extracts 3 and 4). All extraction solvent volumes were 150 ml
(p.20). Each extraction was done using sonication for 15 minutes followed by shaking
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(mechanism not specified) for 15 minutes; sediment and extract were separated by centrifugation
(2,000 rpm, 15 minutes). Extracted sediments were further reflux-extracted overnight with
acetonitrile:water (3:1, v:v, volume not specified, extract 5), followed by a final extraction with
acetone (130 mL, extract 6) via sonication and shaking (15 minutes each). Duplicate aliquots
(volume not specified) of each extract were analyzed for total radioactivity using 1.SC. For each
sediment sample, 4 single pooled extract were prepared by combining aliquots (10% by volume)
of each respective extract (Extracts 1-6, p.24). The pooled extract sample was filtered (0.2 pm)
and reduced to dryness via rotary evaporation (temperature not specified), with the resulting
residues reconstituted in acetonitrile for HPLC and TLC analyses,

High dose (2x) rate experiment. Two pooled bulk samples (metabolite isolation A and B) were
prepared, each consisting of four of the water-sediment systems (Report Amendment No. 1:
p-103). Water and sediment were separated by centrifugation (2,000 rpm, 15 minutes), then the
water layer was decanted and aliquots (1 mL x 2) were analyzed by LSC (Report Amendment:
p-104). The sediment was sequentially extraciled in the same manner as described above, expect
all extraction solvent volumes were 400 ml..

To isolate degradates, metabolite isolation A extract 6 was concentrated to dryness via rotary
evaporation, then the remaining extracts (1-5) were added to the residue and further concentrated
to ca. 5 mL (Report Amendment No. 1: p.108). The sample was taken to volume {10 mL) with
acetonitrile, filtered (13 mm, 0.45 um PTFE syringe filter), then aliquots were analyzed by L8C
(100 uL x 2), HPLC, LC/MS, MS and MS/MS (methods described below). Multiple injections
and separation via HPLC was used to isolate degradates from the concentrated sample.
Respective fractions were collected, combined and concentrated under nitrogen.

Noenextractable residue determination: Extracted sediments were air-dried, then aliquots (ca.
0.15-0.3 g x 3) were analyzed for total radiouctivity by LSC following combustion {p.20).

If needed, extracted sediment was reflux-extracted overnight with ethanolamine (1:3, wov p.20).
Aliquots (0.3 mL x 3) of the extract were combined with cellulose powder then analyzed by LSC
following combustion (p.22). i :

Volatile residue determination: Aliquots (1 mL x 2) of the trapping solutions were analyzed for
total radicactivity using LSC (p.20).

The PUF plug was extracted with acetone (volume not specified), then brought to volume
(typically 20 mL) and aliquots (0.5 mL x 2) of the extract were analyzed by LSC {p.20). Possibie
nonextractable ['*Clresidues associated with the PUF matrix were quantified by LSC either
following combustion or dissolution in a tissue-solubilizer. For dissolution, an aliquot (ca. 0.05
g) of the plug was combined with NCS I solubilizer (1.5 mL) at ¢a. 55°C for ca. 45 minutes,
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after which the sample was combined with Optisorb S scintillation solution:methanol (10 mL:2
mL.) and allowed to sit overnight in darkness prior to LSC analysis (p.22).

Selected segments of the PVC tubing used in the volatiles trapping system were extracted with
acetone {volume not specified), then aliquots (0.5 mL x 2) of the extract were analyzed by LSC
(p-20). Possible nonextractable [“Clresidues associated with the PVC tubing were quantified by
LSC following combustion.

Total “C measurement: Total C residues were determined by summing the concentrations of
residues measured in the water layers, sediment extracts, extracted sediment and volatile trapping
materials (Tables XI-X1I, pp.43-44).

Derivatization method, if used: A derivatization method was not employed,

Identification and guantification of parent compound: Water layers and sediment extracts
were analyzed by reverse-phase HPLC under the following conditions: Zorbax R,-C8 column
{4.6 x 250 mm, particle size not specified), gradient mobile phase combining {A) pH 3 20mM
ammeonium formate and (B) acetonitrile [percent A:B at 0 min. 75:25 (v:v), 20 min. 0:100),
injection volume not reported, flow rate 1.5 mL/minute, UV detector (254 nm), either a Reeve
Analytical Model 9700 radiodetector or Raytest Ramona 5 radiodetector equipped with s 400 uL
calcium fluoride cell (p.22, 28; Report Amendment No. 1, p.105). Additionally, HPLC
radiochromalograms were reconstructed following fraction collection (1-minute intervals) and
L3C analysis (p.23). Parent [“*C]chlorthalonil was identified by comparison to the retention time
of and/or co-chromatography with unlabeled reference standard (p.23; Table I, p.33).

Selected samples were reportedly also analyzed using one-dimensional TLC on silica gel plates
{Merck, Kieselgel F-254) developed with toluene:acetone (4:1, v:v) and on reverse-phase plates
(Whatman, LKC18F) developed with methanol:water €9:1, v:v; pp.23-24). Following
development, areas of radioactivity were detected and quantified using a Berthold TLC Linear
Analyzer (Models 2832 or 2842) and also viaa F uji BAS2000 Autoradiographic Imaging Systern
(supporting results were not provided). [“CIChlorothalonil was identified by co-chromatography
with unlabeled reference standard, which was visualized under UV light (Table 11, p.34).

Identification and quantification of transformation products: Transformation products were
separated, quantified and identified via HPLC and TLC as described for the parent. ‘

2x) rate experiment. The concentrated metabolite isolation A extract was analyzed
by HPLC as described above (Report Amendment No. 1 Figure 2, p.117). [“C]Compounds
isolated via HPLC were also co-chromatographed with normal dose (1x) rate Houghton Meadow
6-hour sediment extract (Repert Amendment No. 1: Figure 3, p-118; Figure 6, p.121; Figure 9,
p.124). ’
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Samples were also analyzed by LC/MS under the following conditions: LC conditions were as
described above except the flow rate was 1.0 mL/minute and a Lablogic B-RAM (Model 2A)
equipped with a radio-HPLC cell were used, split ratio ca. 9:1 (fraction collector-MS detector),
Finnigan MAT TSQ7000 MS with electrospray ionization (ESD, positive and negative modes, 3
sec./scan (Report Amendment No. 1: 107-108).

For MS and MS/MS analyses, an aliquot (ca. 100 pL) of the sample was injected via syringe into
the ESI interface at 5 uL/min., with jonization conditions optimized against the reference
standard {Report Amendment No. 1: p.108).

Table 7: Reference compounds utilized for identifying transformation products of chlorothalonil.

Applicant’s code, name Chemical Name Puri
Isopbthalomitrile 1.3-Dicvanobenzene

Batch Mo.; 21/9/93 4-Hydroxy-2,5,6-trichioro-1,3-dicyancbenzene

None , 4-Methoxy-2,5,6-trichloroisophthalonitrite 097 2%
Monoamide of chlorothalonil 3-Cyano-2,4.3 6-tetrachiorobenzamide ' -
Diamide of chlorothalonil 2,4.5.6-Tetrachloroisophthalamide ' -

2,4.6-Trichloro-m-dicyanobenzens -

Trichloro-m-dicyanobenzene 4,5,6-Trichloro-m-dicyanobenzene -
2.4.5-Trichlore-m-dicyanobenzene -

Dichloro-m-dicyanobenzens 2, 5-Dichloro-m-dicyanobenzene =

24-Dichloro-m-dicyanobenzenc -

" None 2-Chloro-m-dicyanobenzene -
" None 4-Chloro-m-dicyanobenzene ]I
Batch No.: SPS/VCM 7371 [Phenyl-"*C]-labeled 4-hydroxy-2,5,6-trichloro-1,3- >97% W
’ dicyanobenzene '

E Batch No.: VCM! 14401
"Not reported.
Data obtained from pp.13-16; Report Amendment No. 1: p.102 of the study report.

Detection limits (LOD, LOQ) for the parent compound and transformation products:
Limits of determination for LSC analyses were reported as twice background levels, but were not
quantified (p.21). Detection limits for HPLC and TLC analyses were not reported. ’

I1. RESULTS AND DISCUSSION:
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A. TEST CONDITIONS: For both water-sediment systems during the 100-day study,
conditions in water layers of the treated systems were moderately reducing (-50 to +200 mV)to
moderately oxidizing (+200 to +400 mV), whereas conditions in the sediment layers were
reducing (-200 to -50 mV) to strongly reducing (-400 to -200 mV; Tables IX-X, pp.41-42),
Incubation temperatures were maintained at 20 + 0°C during the study (Tables X-X, pp41-42).

In Houghton Meadow water-clay sediment systems, redox potentials, dissolved oxygen
concentrations and pH in the water layers were +50 to +250 mV, 1.3-4.3 mg/L {14-45%) and

6.50-8.48 , respectively, with redox potentials in the sediment of -260 1o ~108 mV {Table X,
p.41).

In Bury Pond water-clay loam sediment systems, redox potentials, dissolved oxygen
concentrations and pH in the water layers were +100 to +250 mV, 1.8-6.1 mg/L. (20-66%) and

7.20-7.96, respectively, with redox potentials in the sediment of -233 to -45 mV (Table X, p.42).

B. MATERIAL BALANCE: For Houghton Meadow water-clay sediment s recoveries
of radiolabeled material averaged 92.0 + 2.4% (range 86.6-95.7%, n = 18) of the applied, with no
consistent pattern of decline in material balances during the 100-day study (Table X1, p43; DER
Attachment 1). Following application of ["“Clehlorothalonil to the water layer, [*Clresidues
appeared to partition from the water 1o the sediment with average (n = 2) distribution ratios
(water:sediment) of 4:1 at time 0, 1:4 at 6 hours, 1:5 at | day, then decreased to 1:2 at 7-14 days
and were 1:3 at 30-100 days (DER Attachment I).

For Pond water-clay loam sediment $, recoveries of radiolabeled material averaged
94.7 = 5.4% (range 86.2-108.5%, n = 18) of the applied, with no consistent pattern of decline in
material balances during the 100-day study (Table XII, p-44). Following application of
["“Clehiorothalonil to the water layer, partitioning of ["“Cresidues from the water to the sediment
was variable with average (n = 2) distribution ratios (water:sediment) of 9:1 at time 0, 1:5 at 6
hours, 1:3 at 1 day, 2:1 at 2 days, 1:3 at 7 days, 1:1 at 14 days, 1:2 at 30-61 days and 1:4 at 100
days (DER Attachment 1.
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Table 8: Biotransformation of {phenyl-U- “‘Cjchlemthaloni!, expressed as percentage of applied
radioactivity (mean £ 5.d.,n = 2), in Houg on Meadow water clay sediment under aerobic conditions,

e e e o ¢ CONC]

9 1 0.25 ; i__w 2 7 14 ! Jas 39 100

]Cb!omtba!unﬁ water T2IR07 13221008221 11274 L1404 1.5 [ 06204 | 14210 03202 03201
sediment [ 06402 47220 |29+ 1O 145207 06205062 63 102601109403 1 06 04
syster’ 1727305{179= 291101£10{172223] 46207 1209 1162101 | 12204 09+0.2

Trichtoro-1,3« | water <01 105200 | 0.640.1 08204 129410 119203 | 09:00 04500 | 63=01
dicyanobenzene

(R, 15-16 min) sediment | 54508 {1152562004 331200£03[1534354{124= 13150203 113203 §094 0.0
system 34608 1120£55/2064341208 = 0811824240143+ 13] 59204 16202 ] 1.2500

4<Hydroxy- watcr <41 0901 12402 |13 06 140208 133214272 15 137509 § 3.1+06
2.3 6-wrichloro-
. 3-tdicyanc. sediment | 12201 {21203 | 42208 37200 13505 {39215 ]37201 86432 | 964+08

henzene
(R, 12-13 miny | System 12201 13003 ]53+07 4804 17821311

[

£29 164416 [122240]126+02

2.4.5-Trichioro- | water =04 <4,1 <1 <, 1 0.1 i “0.1 <A1 <451
- meTiapo-

sidirry 5 b ] 5 «
isophthaloaitrile | 3°0iment | 1513 1122219{ 48202 36200 128409 [29%07 |37« 00 f L1204 ] 08401
(R, 13-14 min) sysicm L3413 11222191 48+02 | 3.6 0.1 28409 12920737200 | 112 04 108401
2.3.6-Trichloro- | water <. 05204 [ 05:01 |03202 L5602 109402 | 15203 | 14208 052 &2?
1, 3-dievano-
benzene-d sediment | 12405 124203 {40410 36£28 129403 | 1321214201 01200 | L7200

sulphonagt
(R S-10mn) |wwem | 13205 | 28500 Tas T 30 143200 [ 21413 29205 | 14207 | 23502

8

Total water 30416 129502 146401 | 31414 [165430]223210 184420/132+55][15740.
HPLC sedimont | 7.0 24 13034441314 ¢48]|257221 239 2.5 |21 52 0.11261 281143+ 13| 1454 1.4
[“ClResidues  Isvsiom [ 100 £0.8 331 2 48 360£4.61288+0.7 1904205437212 [44.5509 2752 6.8 302x0,

Total extractable sediment 169£361629+28167.0 200 31011489466 423400 399£221260+4.1]280% 0.8
residues

(:Og ﬂﬁy o o - - - - o~ -
Total volatile organics ns - o e - - . o -
Total volatiles ns 0600 06400 [ 31409 [ 17206 | 73232 | 63233 199+96] 48427
Nogextractable sediment 18205199+07 87+01 | 81401 4342111324 1.212062 4512834 391365+5.7
residues
Total % waler F53+24 118010 182174179211 BE3.11289213 49£48801884+7.1119.1 2 0. ;
recovery scdiment [18.7£42)72742.1|76.740.1|712400 (632445 |5554 20| 60.5 2 67 |43 = 02 /644 :+5.0)
» . 04231

- 2L A0 181912:321925416]921402]93.7420]

"Entire system; water + sediment.

*Apparent limit of detection (Table XV, p.49).

"No sample.

Data obtained from Table X, p-43; Table X111, p.45; Table XVII, pp.49-50; Table XIX, pp.53-54 of the study report and
DER Attachment |.
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Table 9: Biotransformation of [phenyi«li “Clehlorothalonil, expressed as percentage of applied
radioactivity (mean + s, .d., n=2), in Bury Pond water-cla  loam sediment _under aerobic conditio
Samp!mg ﬁmes {davs}
o 0.25 } ! 2 7 14|
watcr 858420 56205 [153401 6062885616 ]22+07 (
sediment | 01201 [ 10401 {07200 [ 03403 | 12207 ]06+03 | 02401 ] 02202
system’ [ 859420 66=0.5 [160400]60991]68+23 128210 (05201 06204
Trichioro-1.3- | water <. 14410 104200 | 07202 [29+19 {35404 ]1.0203 {07402

Compound

Chiorothaloni

iﬁg’;ﬁf‘ﬁ‘g’ﬁﬁ sediment | 23207 |1694 911742172922 | 95210 | 77203 165212 151205
systen | 23407 |83 1011178416 36221 11242090111 207} 74200 | 58407
4-Hydroxy- water <ty 14400 109201 | 26208 119204125403 |35+00]19205
2.5, 6-trichkioro-
1,3-dicyano- sediment { 0301 ] 13203 | 29206 | 19205 134200} 18202 342001 20+02
bongene
(R, lf, Smin) |Wystem 03200 [ 2803 {38205 [ 44612 53204 | 42504 | 69401 | 39207
24,5 Trichloro- | water 3.1 04200 (02201 0420210601 132203 ] 18209 13207
\ w";f;’:i";‘;“m o [sediment | 13600 1106277097442 [ 13205 | 91531 24207 | 26209 | 13201
Ro¥3-M4min) Jsystem | 13301 [100277]99242 16203 [9743.0 | 55209 | 44201 | 26£06
2 5 &-Frichlore- | water <D.1 B3402 103201 [ 06202 1132031204101 118204 ] 15203 (
~F-dicyano- !
b@ﬁwm 4 sediment | 03401 | 980D (60433 {38410 J83407 | 38+11 {34206 2121022402
sulphonate -
(R, 9-10 miny  |Sysem | 03300 [103202]63233 [ 4413 {95204 [58:22 52203 | 36413 ] 2903
Totml water 03202 | 70204 {45603 65221 [127408126423.0]25.1406{28722801210 :aﬂ
g‘;ﬁ"““"“ sediment | 5.9203 [244 4061301 £03{19023412004£04[197£19]123321212214161216%27
{PCResidues  fovstem | 62+00 {3044 10]3462011255256426+121461 4014845061478 +091337+35

residues

g’rmm extractable sediment (1004 1.2 1640203 1667+ 1.61291 22216132 1713522021392 1213274101323+ zﬁﬁH

0. st - - e - - - .

e&l volatile organics s B e o - - - -

mai volatiles ns | 0201 |09400 | 18209 | 19601 | 78418 | 4409 | 93201 | 9.0=0, 55
[ Nonexiactable sediment | 0.3 0.0 | 81505 | 832 1.7 | 44406 | 85405 | 1022 1.3|142202|193%1.0]32.72 25
residues
[Total % water (86123160211 [215405|71.4455[2494 124062043362 10{31422.1[1482 mﬁ
Jrovovery scdiment | 10312 | 721 £0.8 [75.0£0.0 (334227 [69.8+ 1.2 [46.0+ 1.1 {53.3213 (5202 1.9 650203

_ system_[964+ 111883520 974205 106619096601 _
2Appaﬂ:m Timit of detection (Table X1V, p 46 T, at:le X‘VI!I pp.51-52; Taisif: XX pp 55-56).
*Entire systemy; water + sediment,

No sample.

Data obtained from Table X11, p.44; Table XIV, p.46; Table XVIII, pp.51-52; Table XX, pp.55-56 of the study report and
DER Attachment 1.
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C. TRANSFORMATION OF PARENT COMPOUND: In Houghton Meadow water-clay

- sediment svstems. ['*Clchlorothalonil in the total system and water layer decreased from 72.2-

73.2% and 71.4-72.8% of the applied, respectively. at time O posttreatment to 10.0-20.7% and
6.1-14.3%, respectively, at 0.25-2 days, 2.5-6.6% at 7 days, 0.2-2.6% at 14-35 days and was 0.2-
1.0% at 100 days (Table XVII, pp.49-50; DER Attachment 1). In sediment extracts,
['*C]chlorothalonil increased from 0.4-0.8% at time 0 to 1.9-6.6% at 0.25-2 days and was <1.2%
thereafter (Table XIX, pp.53-54).

In Bury Pond water-clay loam sediment svstemns, [*C]chlorothalonil in the total system and water

layer decreased from 83.9-88.0% and 83.7-87.9% of the applied, respectively, at time 0
posttreatment to 5.0-7.0% at 6 hours, then was 15.2-16.0% at 1 day, 51.7-70.0% at 2 days, 4.0-
9.1% at 7 days, 1.5-3.7% at 14 days and <1.0% thereafter (Table XVIII, pp.51-52; DER
Attachment 1), In sediment extracts, ['*Clchlorothalonil was detected at <1.9% at any sampling
mterval (Table XX, pp.55-36).

HALF-LIFE/DTS0: Half-life values for the dissipation of [phenyl-U-"C]chlorothalonil from the
water layer and total system of the treated Houghton Mcadow waler-sediment systems and the
Bury Pond water-sediment systems were determined usmg linear regression analysis based on
first-order kinetics as calculated by Corel Quattro Pro version 8 (Attachment 1). Highly variable
recoveries of [*Clchlorothalonil in the water layer and total system in the Bury Pond water-
sediment systems were driven by replicate data points at the day 2 sampling interval that appear
to be out of sequence. Clarification form the resistrant is needed. Additionally, half-life values
for chlorothalonil in the sediments of cither system were not calculated as [“Clchlorothalonil

was detected at <6.6% and <1.9% of the applied in the Houghton Meadow and Bury Pond
sediments, respectively.

Half-life/DT,, values were not determined by the study author (p.28).
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Table 1 llie {

) values for the dissipation of chlorothalonil in acrobic water-sediment.

hase  |Regression type  |Halfdife |3 x balfhife y-intercept | p-value
e apdfor BTQ
Houghton Meadow water-clay sediment
ater: Empirical data DTy, = <6 hours |DT,, = 2-7 days
Lingar/natural log' 16.8 days 50.4 days
Nonlinear/normal’ 2.6 hours 7.8 hourg
nSedEmem: Empirical data DT, = 2-Tdays |DT, = =100 days
Linear/natural log nd? -
Nonlinear/normal nd -
otal Empirical data DTy = <6 hours DT, = 2-7 days
ystem: Linear/natural fog 21.0 days 63 days
Nonlinear/mormal 33 9.9 hours
' Bury Pond water-clay loam sediment
ater; Empirical data Dty =<7 days [DT, = 2-7 days
Linear/natural log 13.2 days 39.6 days
Noulinear/mormal 3.4 hours 10.2 hours
Sediment: {Empirical data D15y = 714 days {DT,, = =100 days - - -
Linear/matural Jog nd - - -
Nonlincar/normal md - — - -
Total Empirical data DTy =<7days [DT, =27 days - o
YO inearmamural log 13.4 days 42.2 days 268 |<0.0001 |0.6699
Nonlinear/normal 3.5 hours __10.5 hours 47.51 <0,0001 1 0.4281

‘Determined using data obtained from Table XVI11, pp.49-50; Table XIX, pp.53-34 of the study report (DER

Auachment 1).

TRANSFORMATION PRODUCTS: Four nonvolatile transformation products, trichloro-1,3-
dicyanobenzene (R, 15-16 min.), 2.4,5-trichloro-6-mercapto-isophthalonitrile (R, 13-14 min.), 4~
hydroxy-2,5,6-trichloro-1,3-dicyanobenzene (R, 12-13 min.) and 2,5,6-trichloro-1,3-
dicyanobenzene-4-sulphonate (or positional isomer, R, 9-10 min.) were detected in both systems.
Trichloro-1,3-dicyanobenzene (R, 15-16 min.) and 2,4,5-trichloro-6-mercapto-isophthalonitrile
(R, 13-14 min.) were major products in both systems. 4-Hydroxy-2,5,6-trichloro-1,3~
dicyancbenzene (R, 12-13 min.) was a major product in the Houghton Meadow systems, but a
minor product in the Bury Pond systems, while the reverse occurred for 2,5,6-trichloro-1,3-
dicyanobenzene-4-sulphonate (or positional isomer, R, 9-10 min.) in the two systems. Trichloro-
1,3-dicyanobenzene (R, 15-16 min.) was identified only through TLC co-chromatography (p.29).
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2.4.5-Trichloro-6-mercapto-isophthalonitrile (R, 13-14 min.) was identified via LC/MS, 4-
hydroxy-2,3,6-trichloro-1 .3-dicyanobenzene (R, 12-13 min.) via HPLC and LC/MS, and 2,5,6-
trichloro-1,3-dicyanobenzene-4-sulphonate (or positional isomer, R, 9-10 min.) is a proposed
structure based on LC/MS (Report Amendment No. |- pp.111-112; Figure 5, p.120).
Additionally, two unidentified [**Cleompounds, A/C1 (R, 8-9 min.) and P1 (R, 2-3 min.), were
detected as major transformation products in both systems, with G/C7 (R, 14-15 min.) a major
product in the Houghton Meadow systems and P2 (R, 3-4 min.) a major product in the Bury Pond
systems.

In Houghton Meadow water-clay sediment systems, trichloro-1,3-dicyanobenzene (R, 15-16
min.) was detected at maximums of 3.9% (7 days), 23.3% (1 day) and 24.0% (1 day) of the
applied in the water layer, sediment and total system, respectively, and was 0.2-0.4%, 0.8-0.9%
and 1.1-1.2%, respectively, at 100 days (Table XVII, pp.49-50; Table XIX, pp.53-54; DER
Attachment 1). 4-Hydroxy-2,5,6-trichloro-1 3-dicyanobenzene (R, 12-13 min.) was detected at
maximums of 4.8% (7 days), 11.7% (59 days) and 16.2% (59 days) of the applied in the water
layer, sediment and total system, respectively, and was 2.5-3.6%, 8.8-10.3% and 12.4-12.8%,
respectively, at 100 days. 2,4,5-Trichloro-6-mercapto-isophthalonitrile (R, 13-14 min.) was
detected at a maximum 14.1% at 6 hours in the sediment and was 0.7-0.9% at 100 days, but was
not detected (<0.1% of applied) in the water layer at any interval, 2,5,6-Trichloro-1,3-
dicyanobenzenc-4-sulphonate (R, 9-10 min.) was detected at maximums of 2.1% (59 days), 8.4%
(2 days) and 8.9% (2 days) in the water, sediment and total system, respectively.

Unidentified [*CJresidues (nine components plus “Others™) totaled a maximum 23.3% (14 days),
36.1% (1 day) and 45.3% (35 days) in the water, sediment and total system, respectively and
were 15.1-16.2%, 13.1-15.9% and 29.3-31.0%, respectively, at 100 days (DER Attachment 1}
A/CI (R, 8-9 min.) was detected at maximums of 7.5% (14 days), 23.0% (1 day) and 23.6% (1
day) in the water, sediment and total system, respectively, and was 0.4-0.5%, 1.4-3.5% and 1.8-
4.0%, respectively, at 100 days. P1 (R, 2-3 min.) was detected at maximums of 4.6% (30 days),
11.2% (1 day) and 11.3% (1 day) in the water, sediment and total system, respectively, and was
0.8-1.4%.2.5-3.1% and 3.3-4.5%, respectively, at 100 days. G/C7 (R, 14-15 min.) was detected
at maximums of 5.0% (35 days), 5.5% (14 days) and 9.5% (35 days) in the water, sediment and
total system, respectively, and was 0.4-0.5%, 0.8% and 1.2-1.3%, respectively, at 100 days. All
remaining unidentified components were minor in the total system with C/C3 (R, 10-11 min.)
detected at a maximum 5.8% (maximums of 3.0% in water, 2.8% in sediment), D/C4 (R, 11-12
min.) at 7.7% (5.6% in water, 6.3% in sediment), P2 (R, 3-4 min.) at 7.3% (6.2% in water, 2.0%
in sediment), P3 (R, 4-5 min.) a1 4.2% (2.4% in water, 3.7% in sediment), P4 (R, 5-6 min.) at
2.6% (1.7% in water, 1.6% in sediment), | (R, 17-18 min.) at 1.5% in the water layer only and
Others at 5.0% (4.6% in water, 3.7% in sediment).

In Bury Pond water-clay loam sediment systems, trichloro-1,3-dicyanobenzene (R, 15-16 min.)

was detected at maximums of 4.7% (7 days), 25.9% (6 hours) and 28.3% (6 hours) of the applied
in the water layer, sediment and total system, respectively, and was 0.2-0.5%, 0.8-1.2% and 1.0-
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- 1.7%, respectively, at 100 days (Table XVIII, pp.51-52; Table XX, pp.55-56; DER Attachment

1). 2,4,5-Trichloro-6-mercapto-isophthalonitrile (R, 13-14 min.) was detected at maximums of
3.4% (14 days), 18.3% (6 hours) and 18.7% (6 hours) in the water, sediment and total system,
respectively, and was 0.3-0,6%, 2.9-4.1% and 3.2-4.7%, respectively, at 100 days. 2,5,6-
Trichloro-1,3-dicyanobenzene-4-sulphonate (R, 9-10 min.) was detected at maximums of 3.1%
(14 days), 9.8% (6 hours) and 10.4% (6 hours) in the water, sediment and total System,
respectively, and was 0.6-0.9%, 2.0-2.3% and 2.6-3.2%, respectively, at 100 days. 4-Hydroxy-
2,5,6-trichloro-1,3-dicyanobenzene (R, 12-13 min.) was detected at maximums of 3.5% {30
days), 5.2% (100 days) and 6.9% (30 days) of the applied in the water layer, sediment and total
system, respectively. :

Unidentified [ Clresidues totaled a maximum 29.3% (14 days), 30.4% (1 day) and 50.9% (14
days) in the water, sediment and total system, respectively and were 11.9-12.3%, 18.8-24.3% and
31.1-36.2%, respectively, at 100 days (DER Attachment 1). A/C1 (R, 8-9 min.) was detected at
maximums of 2.0% (30 days), 18.9% (1 day) and 19.5% (1 day) in the water, sediment and total
System, respectively, and was 0.8-1.1%, 2.2-3,7% and 3.0-4.8%, respectively, at 100 days. P1 (R,
2-3 min.) was detected at maximums of 11.4% {61 days), 6.8% (7 days) and 13.7% (61 days) in
the water, sediment and total system, respectively, and was 3.4-4.7%, 1.2-2.0% and 4.6-6.7%,
respectively, at 100 days. P2 (R, 3-4 min.) was detected at maximums of 8.8% (30 days), 3.4%
(61 days) and 9.7% (30 days) in the water, sediment and total system, respectively, and was 0.7-
2.3%, 0.4-2.1% and 2.7-2.8%, respectively, at 160 days. Ail remaining unidentified components
were minor in the total system with C/C3 (R, 10-11 min.) detected at a maximum 4.4%
{maximums of 2.1% in water, 3.0% in sediment), D/C4 (R, 11-12 min.) at 5.1% (2.5% in water,
4.9% in sediment), G/C7 (R, 14-15 min.) at 7.1% (3.0% in water, 6.8% in sediment), P3 (R, 4-5
min.) at 7.5% (5.7% in water, 3.5% in sediment), P4 (R, 5-6 min.) at 6.8% (5.0% in water, 2.3%
in sediment), I (R, 17-18 min.) at 1.5% in the water layer only and Others at 5.2% (3.3% in water,
3.0% in sediment).

NONEXTRACTABLE AND EXTRACTABLE RESIDUES: In the Housht e

sediment, extractable ["Clresidues increased from 13.2-20.5% of the applied at time 0 to 67.0%
at 1 day then decreased to 21.9-30.1% at 59 days and were 27.2-28.7% at 100 days (Table X1,
p-43). Nonextractable residues increased from 1.3-2.3% at time 0 to 30.7-42.2% at 100 days.

In the Bury Pond clay loam sediment, extractable [*Clresidues increased from 8.8-11.2% at time

0 10 65.0-68.3% at | day, ranged from 26.9-63.0% at 2-61 days and were 29.8-34.8% at 100 days
(Table XTI, p.44). Nonextractable residues increased from 0.3% at time 0 to 30.5-34.8% at 100
days.

VOLATILIZATION: Unidentified volatilized [“Clresidues were detected at maximums of
29.4% (59 days) and 9.5% (14 and 100 days) of the applied for the Houghton Meadow and Bury
Pond systems, respectively (Tables XI-XII, pp.43-44. Separate results for B0, and volatile
[*Clorganic compounds were not provided, but, rather, only stated that the majority of the
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volatilized ["“Clresidues were primarily associated with the polyurcthane foam plug and PVC
tubing associated with the volatiles trapping system (p.27).

TRANSFORMATION PATHWAY: The tollowing transformation pathway was proposed by
the study author: through processes involving de-chlorination, oxidation and/or sulphonation,
chlorothalonil in aerobic water-sediment systems was found to form trichloro-1 ,3-
dicyanobenzene, 2.4,5-trichloro-6-mercapto-isophthalonitrile, 4-hydroxy-2,3,6-trichloro-1,3~
dicyanobenzene and 2,5,6-trichloro-1,3-dicyanobenzene-4-sul phonate (or its positional isomer;
Report No. 1: Figure 11, p.126). Additionally, chlorothalonil vielded nine unidentified
nonvolatile [*Clcomponents plus unidentified volatile [*Clresidues.

Table 11: Chemical names for identified transformation products of chlorothalonil in acrobic

water-sediment.
|

| H/C-1 (R, 15-16 min} Trichloro-1,3-dicyanobenzene®

FAC6 (R, 13-14 min) - 2.4,5-Trichloro-6-mercapto-
isophthalonitrile’

E/CS (R, 12-13 min) = 4-Hydroxy-2,3 6-wichloro-1,3- | - - -
dicyanobenzene®

BAC2 (R, 9-10 min.) - 2,3,6-Trichloro-1,3- - e -
dicyanobenzene-4-sulphonate

{or positional isomerz"‘ .
a— “-——«"‘mem
"Not reported.

“Identification via one-dimensional, normal phase TLC co-chromatography with reference standard (p.29).
*Identification via LC/MS against reference standard (Report Amendment No. 1 p.H12)

*Identification via HPLC co-elution and LC/MS against reference standard (Report Amendment No. 1: p.itiy
*Proposed structure based on LC/MS (Report Amendment No. 1:p.111),

D. SUPPLEMENTARY EXPERIMENT-RESULTS: Microbial viability. The presence of
chlorothalonil, at ca. 0.8 mg/L, appeared to have no significant impact on the microbial viability
of the water-sediment systems after ca. 3 months of incubation (Table IV, p.36). Microbial
biomass values were 163 and 40 ug C/g sediment in untreated Houghton Meadow clay and Bury
Pond clay loam sediments, respectively, at study initiation, and 515 and 100 ug C/g, respectively,
in the chlorothalonil-treated sediments at study termination.

1. STUDY DEFICIENCIES:

1. The stability of parent chlorothalonil and its degradates during storage prior to analysis was
not addressed. The study author reported that initial analysis of water layers and sediment -
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- extracts typically occurred within 1 and 3 months, respectively, of collection. However,
specific storage intervals for the various samples were not provided. Given the significant
amount of degradation which occurred even in the day 0 (time 0 and 6-hour) samples and the
variable recoveries of parent chlorothalonil in the Bury Pond systems, the storage interval and
conditions of each sample should be reported and storage stability experiments need to be
conducted in order to demonstrate that degradation did not during storage prior to analysis.

!‘Q

Four nonvolatile transformation products, A/CI (R, 8-9 min.) and P1 (R, 2-3 min.} in both
systems, G/C7 (R, 14-15 min.) in the Houghton Meadow systems and P2 (R, 3-4 min.) in the
Bury Pond systems, plus volatile transformation products were detected at 2 10% of the
applied, but pot identified. In the Houghton Meadow systems, A/C1, P1 and G/C7 were
detected at maximums of 23.6%, 11.3% and 9.5% of the applied. respectively, and volatilized
["C]residues were a maximum 29.4% of applied. In the Bury Pond systems, A/C1, P1 and
P2 were detected at maximums of 19.5%, 13.7% and 9.7%, respectively, and volatilized
[*Clresidues were a maximum 9.5% of applied.

IV. REVIEWER’S COMMENTS:

1. Due to rapid dissipation of [ *Clchlorothanonil, the time 0 water-sediment systems were
repeated (pp. 18, 26). There was sufficient water-sediment from the initial collection
{October 31, 1994) for the repeat time 0 Houghton Meadow systems. However,
additional water-sediment was collected (May 1, 1996) for the repeat time 0 Bury Pond
systems (Table 111, p.35). The study author reported that the repeat time 0 systems were
“treated in a fashion to ensure the quickest possible separation of water and sediment™
(p.26), but did not specify how treatment of the repeat time 0 systems differed from the
remaining systems.

£

Limits of determination for LSC analyses were reported as twice background levels.
Accepted Analytical Chemistry practices normally consider limits of detection for
analytical methods to be three times the background noise levels.

Lod

It appears that the two replicates from the day 2 sampling interval were out of sequence.
Parent concentrations rose sharply and degradation products dropped dramatically. At the
next sampling interval, concentrations once again fell, or rose, to expected levels.
Clarification from the registrant is requiréd. Recoveries of parent [*Clchlorothalonil in
the Bury Pond systems were too variable to accurately assess the dissipation of
chlorothalonil from the water layer/total system. Recovery of [*C]chlorothalonil
appeared to correlate with recovery of total radioactivity in the water layer. Attime 0, 6
hours, 1, 2 and 7 days posttreatment, [*'Clchlorothalonil in the water layer and total
system was detected at 83.7-88.0%, 5.0-7.0%, 15.2-16.0%, 51.7-70.0% and 4.0-9.1% of
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~4

10.

the applied, respectively, and total radioactivity recovered in the water layer was 83.8-
88.4%, 14.9-17.1%, 21.0-22.0%, 65.9-76.9% and 23.7-26.1% of applied, respectively.

The test substance was incompletely characterized; physico-chemical characteristics
including the vapor pressure/volatility, UV absorption, dissociation constant (pK),
octanol-water partition coetlicient (K, /log K,,) and stability at room temperature should
have been reported.

The study author reported that parent [“Clchlorthalonil and its degradates were identified
by co-chromatography with unlabeled reference standards (p.23). However, no
comparative UV chromatograms were provided for review.

The study author reported that selected water layer and sediment extract samples were
analyzed using one-dimensional normal-phase (silica gel plates) and reverse-phase (C-18
plates) TLC with identifications of [*CJresidues made by co-chromatography with
unlabeled reference standards (pp.23-24). However, no supporting quantitative (linear
analyzer results) or qualitative (chromatogram showing locations of labeled and unlabeled
areas) TLC results were provided.

Quantitative detection limits for LSC, HPLC and TLC analyses were not provided. The
reported results indicate that the HPLC LOD was 0.1% of the applicd (Tables XVII-XX,
pp.49-56).

According 1o N. Wolfe, et al. (see reference below), redox potentials in the range of +400
to +800 mV are considered strongly oxidizing, +200 to +400 mV moderately oxidizing, -
50 to +200 mV moderately reducing, -200 to -50 mV reducing, and -400 to <200 mV
strongly reducing.

The study author reported that the nominal 0.83 mg a.i/kg treatment rate selected for this
study was based on a field application rate of 2.5 kg a.i./ha disbursed over water with a
depth of 30 cm (pp.9-10).

Tetrachloroisophthalonitrile and 2,4,5,6-tetrachloro-1,3-benzenedicarbonitrile were
identified as the [IUPAC and CAS names, respectively, of chlorothalonil by the
Compendium of Pesticide Common Names
(http://www.hclrss.demon.co.uk/chlorothalonil.html). The synonym 2,4,5,6-tetrachloro-
1,3-dicyanobenzene and trade names Bravo, Daconil 2787, Exotherm termil, Forturf and
Tuffcide were obtained from the USEPA/OPP Chemical Database
(http://www.cdpr.ca.gov/cgi-bin/epa/chemidetriris. pl?pccode=081901) and/or the
California Department of Pesticide Registration (CA DPR) database
(http://www.cdpr.ca.gov/cgi-bin/mon/bycode.pl?p_chemcode=677). The CAS Reg No.
1897-45-6 was confirmed for chlorothalonil at the USEPA/OPP Chemical Database.
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11.  The following typographical errors/discrepancics were noted:

POTENTIALS FOLLOWING APPLICATION OF THE TEST SUBST
{(p.26), it was reported that the pH range in the Houghton Meadow systems was
6.83-8.48; however, the actual range was 6.50-8.48 (Table IX, p.41).

1) In Table IV (p.36), the Houghton Meadow sediment was classified as a silt loam
by the study author. However, the sediment should bave been classified as a clay
according to the USDA Soil Textural Triangle.

iii) In the Proposed de ion pathway of Chlorothalonil in sediment, the chemical
name for 4-hydroxy-2,5,6-trichloro-1,3-dicyanobenzene was incotrectly written as
4-hydroxy-2,4,5-trichloro-1,3-dicyanobenzene (Figure 11, p.126).

V. REFERENCES:

1. U.S. Environmental Protection Agency. 1982. Pesticide Assessment Guidelines,
Subdivision N, Chemistry: Environmental Fate, Section 1624, Aerobic Aquatic
Metabolism Studies. Office of Pesticide and Toxic Substances, Washington, DC. EPA
540/9-82-021. .

2. U.S. Environmental Protection Agency. 1989, FIFRA Accelerated Reregistration, Phase
3 Technical Guidance. Office of the Prevention, Pesticides, and Toxic Substances,
Washington, DC. EPA 540/09-90-078.

3. US. Environmental Protection Agency. 1993. Pesticide Registration Rejection Rate
Analysis - Environmental Fate. Office of the Prevention, Pesticides, and Toxic
Substances, Washington, DC. EPA 738-R-93-010.

4. Wolfe, N., et al. 1990. Abiotic transformations in water, sediments and soil, In
Pesticides in the Soil Environment, Soil Science Society of America, pp.103-110.
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Agrobic Aquatic Metabolism of [Phenyl-14C}Chlorothalonil in two ULK. systems.,

MRID 458080601

Bury Pond water-clay loam sediment
Halif-life determination

Total sys
[“CJChiorothatonil in aerobic U.K. water-clay loam
EXce sediment: total system (MRID 45808001}
I 88.0
839 4.
0.25 7.0] 1.94591 =
0.25 8.0] 1.791759 3
1] 15.9] 2.766319 £
1| 16.0] 2.77258 $
2y 518 3.947391' o
2l T70.0{ 4248495 3
7| g.1] 2.208274 B
7 45| 1.504077) | 3
14 3.7] 1.308333 E
14 1.8] 0.587787 .
kv 0.6 -0.510826
35 0.4| -0.816281 '
3 10 o 90 140
59 0.2] -1.608438
100 0.41 -0.891598
100 0.1} -2.207275]
SUMMARY QUTPUT Linear half-life = 13.4  days
Regression Stalistics Nonlinear {exponential decayfsingle, 2 parameter)
Multiple R 0.8185 half-lifa = 35 hours R squared:; 0.4280
R Square 0.6699 See SigmaPlot 45908001 162-4 Parent BF Tot sys nonlinear.
Adjusted R St 0.8493
Standard Erro 1.2609
Chservations 18
ANOWVA
af 55 MS E___ ignificance F
Regression 1 8182152 51622 32468704 3.297E-05
Residual 16 2543817 1.5889

Total 17

77.05969

Coatioeniandard Em [ otaf  Povalue  Lower 95% Upper 95% Lower 95.0% Upper 95.0%

intercept 2.675 0368218 7.2646 1.893E-06 1.8043641 3.4555371 1.894364146 3.455537086
X Variable1 -0.052 0.009082 -5.698 3.297E-05 -0.071006 -0.0324987 -0.07100605 -0.03248867
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Aerobic Aquatic Metabolism of [Phenyl-14C)Chlorothalonil in two UK. systems.
MRID 45908001

Bury Pond water-clay loam sediment

Half-life determination
Water layer
{"“CiChiorothalonil in aerobic U.K. water-clay loam
Sl e, sediment; water layer {(MRID 45808001)
0.25H 81 1«80828911 F
025 5.0] 1.600438] | ®
1g 15.2] 2.72128 B
1)l 16.4] 2797281 2
2l 517] 3945458 et
o  69.4| 4230887] | 3
A 72 1.874081 g
71 40| 1.3862 2 o
14 2.9] 10684711 £
14§ 1.5| 0.405465 ol ¢
30 0.5 -0.683147 D 16 20 30 40 S50 60 70 8O 90 100
61  06]-0.51082 bays
61 0.11 -2.30258%
10 0.4 -0.816291
gn 0.1 -2.302585
et
Linear halfdife = 13.2 days
SUMMARY OUTPUT Nonlinear {exponential decay/single, 2 parameter)
haif-Jife = 34 hours R squared: 0.4185
“Regression Stabistics See SigmaPlot 45908001 162-4 Parent 8P H20 nonlinear.

Multipie R 0.8188
R Square 0.86706
Adjusted R S¢ 0.8487
Standard Erro 1.3198

Observations 17
ANOVA

o SS MS F__ ignificance F
Regression 7 53.19369 53.194 3053807 5813E-05
Residual 15 26.12744 17418
Total 16_79.32113

Coefficientandard Em_t Stat__P-value _Lower 5% Upper 95% Lower 95.0%_Upper 95.0%
intercept 26498 0.389413 6. 7958 G.03E-06 1.8187376 34808096 1.818737632 3.480809956

X Variable 1  -0.052 0.0094668 -5526 S5.81E-05 -0.072491 -0.0321363 -0.07249085 -0.0321363

Linear regression analysis performed using Microsoft Excel 2000.
Results (% of applied radioactivity) from Table XVIll, pp. 45-52 pp. 53-54 of the study report
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Agrobic Aquatic Metabolism of [Phenyl-14C]Chicrothalonil in two UK. systems.
MRID 45908001

Confirmation of summations {sediment extracts and material balances) and determination of
meansistandard deviations fur applied radioactivity.

Houghton Meadow water<clay sediment. .
’ l Sediment ' N
Water layer Extract Nonextractable [ CO, + Organic vol“i Material Balance
IDay [I% AR|Mean]| s.d_||% AR| Mean] s.d. | % AR| Mean| s.d. % AR[Mean] s.d _|[% AR[Mean[ sd.
I of 776 13.2 1.3 ”T [ 921
72.9) 75.3 24y 2051 189 36{ 23 1.8 0.5 B ; 957 939 1.8
025 19.0 656 g2 0.8 94.4 '
16.8f 18.0 104 601 629 28 105 9.9 Q7 0.5 0.6 g0 88.0{ 812 32
W 189 &7.0 a8 0.6 L 94.1
13.5] 152 1.74 67.0{ 670| 00| 98 97 01 06/ 08] 0.0]| 905 925 16§
2 168 63.0 8.2 39 91.8 u
19.0] 17.9 1.0 6€3.2] 831 0.1 79 81 0.1 2.2 31 09§ 92.3] 821 0.2
il 319 42.2 16.4 1.1 916
25.7] 288 31| S555] 489 6.6 122] 143 2.1 2.3 1.7 06 957 93.7 2.04
14y 278 414 12.0 10.4 | g1.4
3021 28.9 1.3 43.2] 423 0.9 14.3] 13.2 1.2 4.1 7.3 32 91.8] 6] 02
30{ 28.6 av.7 16.1 9.5 82.8
351 2011 249] 48] 421| 399 22| 251 206l 45 30 63 3.3 8031 91.6 1.3
59" 259 i 30.1 24.4 10.3 90.7
fr | 1171 188 71 21.9] 26.0 41| 322y 2837 3.8] 204 189 g.6f 952 83.0 2.3
100 198 287 30.7 74 86.6
18.4] 19.1 D7y 272 28.0 0.8] 422| 368 5.?}[12.1 4.8 27| 889 ﬁ& 1.6
Results from Table XI, p. 43 of the study report. [Gverali: 92,0 &4@

Means and standard deviations calculated using Microsoft
program functions @average{A1:A2) and @stdevpa(A1:A2),
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Aerobic Aguatic Metabolism of [Phenyl-14C]Chiorothalonil in two U.K. systems.
MRID 45308001

Confirmation of summations {sediment extracts and material balances) and determination of
meansistandard deviations for applied radicactivity.

Bury Pond water-ciay loam sediment.

. Sediment
Water layer Extract Nonextractabie GO, + Organic vcl,ﬂ Material Balance
|Day |[% AR[Mean| s.d_||% AR Mean| s.d. | % AR[Mean] sd % AR]Mean[ s.d__|[% AR Mean| s.d
of 88.4 8.8 03 [ 97.5 ]
83.8] 851 23 11.2] 100 t.2] 03] 03] 09 R 85,3 96.4 1.1
025 17.1 64,3 1 88 0.3 90.3
14.9| 18.0 11 683.6] 840 0.3 78] 8.1 0.5 0.1 027 Q1 B6.2{ 88.3 2.0
1M 2t.0 £8.3 6.5 0.9 296.8
22.0f 215 C.5] 65.0] 68.7 6] 100f 83 1.7 09 08| 0.0 97.91 974 0.5
2F 852 N2 4.5 27 E‘HM.?
768.91 71.4 5.5 26.9; 291 2.2 3.8 4.4 0.6 0.9 1.8 0.9 108.5| 106.8 1.94
7 26,1 50.8 8.0 20 86.7
23.7] 249 1.21 63.0; 61.3 1.7 g0l 851 051 1.8 1.9 0.1 96.5] 96.8 0.1
14 40.2 ' 35.9 8.2 a5 945
4101 40.6 0.4 356 358 0.2{ 115 102 1.3 6.0 7.8 1.8L 941} 84.31 0.2
200 328 40.3 14.3 35
4.5 336 1.00 38.0{ 392 1.2] 14.0] 1424 02§ 53 4.4
61 29.3 338 20.3 2.4
335 314 210 3170 327 10) 183 193} 100 921 93
J00F 15.2 348 308 4.5
‘; 14.3] 14.8] 04| 208| 323] 25| 348 327 22| 95| 90
Resuilts from Table XiI, p. 44 of the study repor. ‘

Means and standard deviations calculated using Microsoft
program functions @average(A1:AZ) and @stdevpalA1A2).
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[Phenyl-"*C]Chlorothalonil in U.K. water-clay sediment:
total system, nonlinear regression (MRID 45908001)
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Aerobic aguatic metabolism of {phenyl-*Clehlorothaloni! in UK. Houghton Meadow water-clay
sediment.

MRID 45508001

Total s¥ystem

Nonlinear Regression

Wariables)
x o= ool 1}
v = col{2}

reciprocal y = Labs(y)

reciprocal_ysquare = 17y*2

‘Autotnatic Initial Parameser Estmate Functions
xnear{q) = max{abs{g))-abs{q)

vareneard{g,r} = xatymax{yxneardiry)
[Paramerers]

a = yatxaear0{v,x) "Auto {{previous: 721787}
b = xS0(x,y)-min(x)=0, 1, -In(.3)/(x50{x,y}-min(x))) "Auto {1 previous: 3000331
{Eguation]

{o g%exp(-b®x)

frfoy

*fit {10 y with weight reciprocal |y

“fir § 1o v with weight reciprocal ysquars
{Constraints}

b

{Options]

tolerance=0.0011

stepsize=100
- jterations =100

R =, 94900683 Rsqgr = 0.90061396 Adj Rsqr = 0.89440233

Standard Error of Estimare = 7.2624

Coefficient Std. Error t P
a 721787 31268 14,0788 <0001
b 5.0003 09713 5.1479 <{.0001
Analysis of Variance:

DF 88 MS ¥ P
Regression | 7647 (4196 7647.0196 144.9884 <3 (0 |
Residual 16 B43.8763 52,7423
Total 17 2490.8961 4994643

PRESS = 9402376

Durbin-Watson Statistic = .7747

Normality Test:  K-$ Statistic = 04459 Significance Level = 0.0009
Constant Variance Test:  Passed  {P = 0.5408)

Power of performed test with alpha = 0.0500: 1.0000
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Acrobic aquatic metabolism of [phenyl-"Clchlorothalonil in U.K. Houghton Meadow water-clay
sediment. :

MRID 45908001

Total system

Regresston Diagnastics

Row Predicted  Residual Std. Res. Stud. Res. Stud. Del. Ros,
i 43 1387 10213 0.1406 0.1985 0.1925
2 72,1787 0.0213 0.0029 00041 0.0040
3 20,6774 0.0221 0.0030 0.0041 0.0040
4 20.6779 25,7779 -0.7956 -1.0720 R zel
5 2.5743 95257 13116 13474 1.3856
é 2.5743 74257 1.02258 1.0504 1.0540
*: 00033 19.3967 2.6708 2.6708 1.4739
8 0.0033 14.8967 2.0512 2.0512 2.3134
9 0.0000 2.5500 0.3511 0.3511 0.3413
19 0.0000 6.6000 0.9088 0.9088 0.5036
|_ 1 0.0000 0.3000 0.0413 0.0413 0.0400
12 0.0000 2.0000 0.2754 0.2754 0.2673
z 13 00000 2.6000 .3580 £.3580 0.3480
i4 D.0000 £.5000 0.0688 0.0688 0.0667
lu 15 0.0000 1.1000 01513 01515 0.1468
1% 0.0000 1.2500 01721 0.1721 01668
z 17 0.0000 0.7000 0.0964 0.0964 00934
: (8 0.0000 1.0000 0.1377 0.1377 0.1334
influence Diagnostics:
u Row Cook'sDist Leverage DFFITS
1 0.0196 0.4983 0.1918
o 2 0.0000 (.4983 0.0040
3 0.0000 0.4493 0.0036
n 4 04687 0.4493 09731
5 0.0502 0.0524 0.3258
L 6 0.0305 0.0524 0.2479
7 0.0000 0.0000 0.0032
- 3 00000 0.0000 0.0021
b 9 0.0000 3.0000 0.0000
10 0.0000 0.0000 0.0000
: 11 30000 9.0000 0.0000
12 0.0000 0.0000 0.0000
u 13 0.0000 0.0000 0.0000
4 0.0000 .0000 0.0000
z 15 D.0000 0.0000 0.0000
16 0.0000 0.0000 0.0000
q 17 0.0000 0.0000 0.0000
18 0.0000 0.0000 0.0000




Acerobic aguatic metabolism of |phenyl-"*Clehlorothalonil is UK. Hoaghton Meadow water-clay
sediment.

MRID 453908001

Total system

5%, Confidence:

Row Predicted  Regr. 3% Repr. 95% Pop. 5% Pap. 95%
H 721787 51,3103 83.0470 53,3333 91.0240
2 721787 613108 83.0470 $3.3333 91.0240
3 206779 10,3588 30.9970 2.1439 39.2118
3 206779 13388 309970 2.1439 39.2118
3 2.5743 -0.9459 60986 -13.2198 18.3681
) 2.5743 (19499 6.0986 ~§13.21935 18.3681
7 0.0033 00110 06,0176 -15.3923 13.3589
8 0.0033 -0.0110 00176 ~15.3423 153989
9 {.0600 ~0.0000 0.0000 -15.3936 15.3956
10 03,0000 -0.0006 0.0000 -15.3956 15.3956
1t 00000 L310000 0.0000 -15.39356 13,3956
12 (.0000 ~(,0000 f.0000 - «15.3956 153956
13 0.0000 0000 (.6000 -18.3956 15.3936
14 0.0000 L0000 0.0000 13.3936 15,3956
13 (3.0000 -{(1LO000 01,0060 ~15.3956 15.3956
16 00000 0.0000 - .0000 -15.3956 15.3956
17 0.0000 £.5000 4.0000 -13.3936 15,3956
15 0.0000 2.0000 0.0000 ~13.3956 15,3954
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[Phenyl-**C]Chiorothalonil in U.K. water-clay sediment:
water layer, nonlinear regression (MRID 45908001)

80
70 L 0-100 days
a=7193
, n=84113
60 A nalf-life = 2.6 hours
= 0.9409
50

% of applied
B
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Aerobie aquatic metabolism of [phenyl-"Clehiorothalonil in UK. Houghton Meadow water-clay
sediment,

MRID 45008081

Water layer

Noulinear Regression

[Variables

% = col( i}

y = ¢ol(2)

reviprocal_y = l/abs{¥}

reciprocal_ysquare = 1/y"2

*Antomatic Imitial Parameter Estimate Functions
xpear0lg) = max(abs{g))-abs(q}

varneard{q.r) = xatymax{g.xnearlir})
[Pararneters]

a = vatxneard{y.x} "Auto { {previcus: 719315}
b = il{x30(x,y)-min{x)=0, 1, -ln(.5}(x300c,y3-min(x}})) "Auto {{previous: 641132} ;
[Equation] .
{= a¥exp(-b*x)

fitfoy

*fir Fto ¥ with weight reciprocal_y

“fit Fto v with weight reciprocal_ysquare
[ConsiTaints]

bz

[Optioas]

tolerarsee=0 0001

slepsize=100

iterations=100

R =0.97001897 Rsqr=0.94093680 Adf Reqr = 0.93659926

Standard Frror of Estimare = 5.7073

Cuefficient Std. Errar t P
a 719315 4.0348 17.8288 <0.0001
b 64113 11122 3.7645 <0.0001
Analvsis of Variance:

DF 88 MS ¥ P
Regression 1 TTR3.8267 7783 8267 238.9653 <0001
Residual 15 488.5937 32.5730
Toral 16 82724224 517.0264

PRESS =3510.2500

Durbin-Warson Sratistic = 0.7509

Normality Test: K-S Statistic = 0.3552  Significance Level = 0.0067
Constant Variance Test:  Passed (P=0.1510)

Power of performed test with alpha = 0.0500: 1.0000




Aerobic aguatic metabolism of {phenyl-HClehlorothalonil in U.X. Houghton Meadow water-clay
sediment.

MRID 45908001

Water layer

Regression Diagnostics:
Row Predicted Residual Std. Res. Stud. Res. Stud. Del, Res.
! 71.9315 0.86835 0.1522 0.2152 0.2082
2 719315 -0.5313 00931 01317 01273
3 14.4817 -0.3817 0.0669 -0.0930 .0.0899
4 14.4817 22817 2).3998 -0.5562 05429
5 1.0015 91985 16117 1.6256 17302
6 1.0015 50085 05933 0.9010 0.8950
7 £.0002 14.2998 2.5055 2.5053 3.1743
R 0.0002 11.0998 1.944% 1.9449 2.1727
9 0.0000 250060 0.4380 0.4330 0.4259
|_ 1o 0.0000 5.5000 0.9637 0.9637 0.9612
11 0.0000 0.2000 0.0350 0.0350 0.0339
z 12 0,0000 1.0000 01752 1,752 0.1694
13 0.0000 2.4000 0.4205 0.4203 0.40%7
m 14 0.0000 0.4000 0.0701 00701 0.0677
15 0.0000 0.5000 0.0876 0.0876 0.0847
z i6 0.0000 .2000 0.035¢ 0.0350 0.0333
17 0.0000 0.4000 0.0701 0.0701 0.06%7
: Influence Diagnostics:
u' Row Coeok'sDst Leverage DFFITS
1 0.0231 0,4997 0.2081
o 2 0.0087 04997 04272
3 0.0040 0.4833 0.0889
a 4 01446 04833 05251
5 0.0228 0.0170 0.2275
I.l.l 6 0.0070 0.0130 0.1177
7 0.0000 £.0000 0.0002
> 8 0.0000 0.8000 0.0002
9 00000 0,0000 £.0000
= 10 0.0000 0.0000 0.0000
: 11 0.0000 0.0000 0.0000
12 0.0000 £.0000 0.0000
u 13 0.0000 0.0000 0.0000
14 0.0000 0.0000 0.0000
“ 13 0.0000 00,0000 0,0000
16 0.0000 0.0000 0.0000
q 17 0.0000 0.0000 0.0000
L
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Aerobic Aguatic Metabolism of [PhenyméC}thmthaimiE in two UK, systems.
MRID 45908001

Houghton Meadow water-clay sediment
Half-life determination

Total system
r“ml_"_ﬁ Ehiarothaionil {“C]Chicrothalonil in agrobic U.K. water-clay
Hours TLAR | LN %AR) sadiment: total system (MRID 45908001}
Q 73.2] 4.283185
O 72.2] 427944
BoB 20.7| 3.030134 z
025l  14.9] 2.701381 2
W~ 12.1] 2.493208 £
1 10.01 2.302585 8
2 1941 2.965273 'Z
20 14.9] 2.701361 K
7 28| 0936093 %
7] e6| 188707) | 2
14 0.3; 1 .21339?3{4 E
14 2.0) 0.693147
36! 2.6f 0855511 a5
gg ?? ‘nggg;g a2 1 w 3 40 So &) 70 &0 90 10C
sgil  1.3] 0.223144) Bays
160 0.7| 0356675
100 1.0 0
SUNMMARY OUTPUT Linear hali-life = 21.0 days
' 'ﬁegressfon Statisiics Nonlinear (exponential decayisingle, 2 parameter)
Muitiple R 0.6671 half-life = 33 hours R squared: 0.9006
R Square 0.4450 See SigmaPlat fle 081901 45008001 162-4 Parent HM Tot sys norfinear.
Adj R Sg 04104 ’ \
Std Error 1.2817
Obsersations 18
ANOVA
di 55 MS [ SigF
Regression T 07936 21.079  12.83085  0.002492
Residual 16 26.28565 1.6429
Total 47 47.365N1
.
Coeffs Std Error |t 5tal _ P-value  Lower BE% Lpper 95% Lower 95.0% Upper 95.0%

15149062 3.101871574

Intercept TA0B4  0.374301 6.1672 1.353E-05 1.5148062 31018718
X Variable 1 -0.033 0.008232 -3.582 0,002492 -0.052642 -0.0134988 .0.0528425 -0.01349882

Linear regression analysis perfo
Resuits (% of appiled radioactivity
DER Attachment 1.

rmed using Microsoft Excel 2000.
) from Table XVII, pp. 48-50; Table XIX, pp. 53-54 of the study report and

59




Aerobic Agquatic Metabolism of {Phenyld4C}Chiamthaicnﬂ in two UK, systems.

MRID 45908001

Houghton Meadow water-clay sadiment

Half-life determination
Water layer

{**ClChiorothialonil in aerobic U.K. water-clay

Results {% of applied radioaclivity

M
Uinear regression analysis performed using Microsoft Excel 2000C.
} from Tabie XV, pp. 48-50 of the study report.

g Chiorothatonil ,
Hours GAR | LrAAR) sadiment; water layer (MRID 46508001)
o] 72.8] 4287716 a0 ®
o 71.4] 4.268298 k-
G258 14.9 2.6461?51‘ z 30
p.28ll  12.2] 2501436 3
102 2,322388% 2
1 €.1] 1.808288 bl
. 2l 143 2.6602@3‘ k]
h ol 11.1] 2.4069450 g
7238 umazeT 2
z 7 55 z,mma{ £
14 0.2 4‘50944%\ ‘
L 4y 10 o 6 10 20 20 40 S0 60 70 8 98 100
30 741 0.B75468( Days
z 35| 04| -0.9162
89 0.5 -0.69315
: zoa*x 0.2i -1.60844
100% .41 -0.21829
g SUMMARY QUTPUT Linear halfife = 16.8 days
Regfeasfongtat;‘sﬁcs Nonlinear {exponential decayisingle, 2 parameter)
a Muitiple R 4.7248 halfdife = 26 hours R squarad: 0.9408
R Square (1.5254 See SigmaPlot file 081901 45008001 162-4 Parent HM H2O nonlingar.
. AGRSq 04937
m Sid Error 1.3565
> Observations 17
[ | ANCVA -
dt 35 MS F SgF__
: Regrassion 130658414 30.564 1660409 0.0009958
U Residual 15 27.50237 1.8402
Total 16 5818681
z Tatte Sid Error | { Sfal__P-vaiue Tomer G55 Upper 95% Lower 95.0% Upper 95.0%
< ntercept 51168 0.306521 5.3383 8.28E-05 1371564 2.96108232 1.27159398 2.981823227
X Variable 1 -0.0417 0.01011§ -4.07% 0.000956 00628 -0.0196645 -0.08279985 £.01966445

oU



Aerabic aquatic metabolism of {phenyi-"*Clchlorothalonil in 11.K. Houghton Meadow water-clay
sediment.

MRID 45908001

Water layer

9594 Confidence,

Row Predicted  Regr. 5% Regr. 95% Pop. 3% Pop. 95%
i 71,9313 63.332 B0.5310 37.0341 %6.3289
2 71,9315 63332 %0,3310 570341 85,8239
3 144817 £.0249 22.9384 3338 292972
4 144817 £.0248 2293184 33338 29,2972
b 1L.001s  -D.584 2.53871 -11.2662 13.2692
b 10013 05541 2.5871 ~11.2662 13,2652
7 {.0002 A.0008 0.0011 -12.1646 12,1650
] 0.0002 ~3.0008 0,0011 -12.1646 12,1630
g 0.0000 0000 01.6000 -12.1648 12,1648
10 0.0000 00000 0.0000 ~12.1648 17,1648
3 £.0000 50000 0.0000 ~12.1648 12,1648
12 (4.0000 -(.0000 0.0000 -12.1648 12,1648
13 §.0000 -0,0000 {.0000 -12.1648 12.1648
14 0.0000 -0.0000 00600 ~12.1648 12.1648
[ $.0000 ~3.8000 0.0000 -12.1648 12.1648
16 {0000 4.0000 (.0000 -12.1648 12,1648
17 {.0000 0.0600 {.0000 £12,1648 12.1648
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