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7. STUDY PARAMETERS:

Scientific Name of Test Organism: Chironomus dilutus
Age of Test Organism: First instar larvae, 3 days old
Definitive Test Duration: 60 days
Study Method: Intermittent flow-through
Type of Concentrations: Time-weighted average (TWA)
sediment (bulk and OC-normalized),
TWA pore water and TWA overlying
water concentrations
8. EXECUTIVE SUMMARY:

The 60-day chronic toxicity of Chlorthal-dimethyl (Technical DCPA) to Chironomus
dilutus was studied under static renewal conditions at nominal concentrations of 0
(negative and solvent controls), 2.6, 6.4, 16, 40 and 100 mg a.i./kg-sediment. Given the
length of time between measurements of DCPA in various sample matrices (sediment,
and/or water), on test days 0, 17 and 60, respectively, the reviewer calculated the time-
weighted (TWA) concentrations and these are as follows for each representative sample
matrix: <0.21 (<LOD, negative and solvent controls), 1.7, 4.4, 11, 29, and 84 mg a.i./kg
in bulk sediment (OC-normalized treatment concentrations equivalent to 81, 209, 537,
1373 and 3981 mg a.i.’kg OC, based on 2.1% OC), <0.0029 (<LOD, negative and solvent
controls), 0.020, 0.061, 0.13, 0.22 and 0.24 mg a.i./L in pore water and <0.0029 (<LOD,
negative and solvent controls), 0.0020, 0.0036, 0.0073, 0.015 and 0.024 mg a.i./L in
overlying water. All pore water samples were generated by centrifuging the sediment
samples for approximately 30 minutes.

Results Synopsis: It was determined that the solvent control positively impacted
numerous parameters, as noted by the significant differences (and worse performance for
negative controls) that were observed between the solvent and negative control for the
following parameters: no. eggs/emerged female, no. eggs/primary egg case, % emerged,
and egg cases/emerged female. Even for those endpoints where the solvent control was
not statistically significantly different from negative controls (other than the time-based
endpoints), the solvent control had substantial differences (solvent had mean 24% in
biomass, 26% mortality/\/survival at D17). Therefore, it was determined that the
results reported for the negative control were likely the effect of the solvent and not the
test substance. There were no treatment-related effects at the highest test level based on
the solvent control. Clearly for some endpoints they are impacted by the solvent, but it
cannot be ruled out entirely for the other endpoints either, therefore this is an uncertainty
of this study, and is considered a study deficiency.
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Based on Comparison to Negative Control (all concentrations are based on time-

weighted averages)
. Bulk Sediment OC-Nolrmallzed Pore Water Overlying Water
Endpoint (mg a.i./kg) Sediment (ng a.i./L) (ng a.i./L)
- (mg a.i./g OC) - -
Day 17 Survival NOAEC: 84 NOAEC: 4.0 NOAEC: 0.24 NOAEC: 0.024
LOAEC: >84 LOAEC: >4.0 LOAEC: >0.24 LOAEC: >0.024
Day 17 AFDW NOAEC: 84 NOAEC: 4.0 NOAEC: 0.24 NOAEC: 0.024
LOAEC: >84 LOAEC: >4.0 LOAEC: >0.24 LOAEC: >0.024
Time to death NOAEC: 84 NOAEC: 4.0 NOAEC: 0.24 NOAEC: 0.024
LOAEC: >84 LOAEC: >4.0 LOAEC: >0.24 LOAEC: >0.024
No. eggs/emerged NOAEC: 1.7 NOAEC: 0.081 NOAEC: 0.020 NOAEC: 0.0020
female* LOAEC: 44 LOAEC: 0.21 LOAEC: 0.061 LOAEC: 0.0036
No. eggs/primary NOAEC: <1.7 NOAEC: <0.081 NOAEC: <0.020 | NOAEC: <0.0020
egg case™ LOAEC: 1.7 LOAEC: 0.081 LOAEC: 0.020 LOAEC: 0.0020
% emergence* NOAEC: 1.7 NOAEC: 0.081 NOAEC: 0.020 NOAEC: 0.0020
LOAEC: 44 LOAEC: 0.21 LOAEC: 0.061 LOAEC: 0.0036
E;‘;j;ryngrggge q NOAEC: 1.7 NOAEC: 0.081 NOAEC: 0.020 | NOAEC: 0.0020
female™ LOAEC: 44 LOAEC: 0.21 LOAEC: 0.061 LOAEC: 0.0036
Time to oviposition NOAEC: 84 NOAEC: 4.0 NOAEC: 0.24 NOAEC: 0.024
LOAEC: >84 LOAEC: >4.0 LOAEC: >0.24 LOAEC: >0.024

* Statistically significant effects for no. of eggs/emerged female, no. of eggs/primary egg case, % emergence,
and primary egg cases/emerged female.

Based on Comparison to Solvent Control (all concentrations are based on time-
weighted averages)

OC-Normalized

. Bulk Sediment . Pore Water Overlying Water
Endpoint (g a.i./kg) Sediment (ng a.i./L) (ng a.i./L)
- (mg a.i./g OC) - -
Day 17 Survival NOAEC: 84 NOAEC: 4.0 NOAEC: 0.24 NOAEC: 0.024
LOAEC: >84 LOAEC: >4.0 LOAEC: >0.24 LOAEC: >0.024
Day 17 AFDW NOAEC: 84 NOAEC: 4.0 NOAEC: 0.24 NOAEC: 0.024
LOAEC: >84 LOAEC: >4.0 LOAEC: >0.24 LOAEC: >0.024
Time to death NOAEC: 84 NOAEC: 4.0 NOAEC: 0.24 NOAEC: 0.024
LOAEC: >84 LOAEC: >4.0 LOAEC: >0.24 LOAEC: >0.024
No. eggs/emerged NOAEC: 84 NOAEC: 4.0 NOAEC: 0.24 NOAEC: 0.024
female LOAEC: >84 LOAEC: >4.0 LOAEC: >0.24 LOAEC: >0.024
No. eggs/primary NOAEC: 84 /NOAEC: 4.0 NOAEC: 0.24 NOAEC: 0.024
egg case LOAEC: >84 LOAEC: >4.0 LOAEC: >0.24 LOAEC: >0.024
% emergence NOAEC: 84 NOAEC: 4.0 NOAEC: 0.24 NOAEC: 0.024
LOAEC: >84 LOAEC: >4.0 LOAEC: >0.24 LOAEC: >0.024
E;‘;j;ryngrggge q NOAEC: 84 NOAEC: 4.0 NOAEC: 024 | NOAEC: 0.024
female LOAEC: >84 LOAEC: >4.0 LOAEC: >0.24 LOAEC: >0.024
Time to oviposition NOAEC: 84 NOAEC: 4.0 NOAEC: 0.24 NOAEC: 0.024
LOAEC: >84 LOAEC: >4.0 LOAEC: >0.24 LOAEC: >0.024

Endpoint(s) Affected: None (based on comparison to solvent control)
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9. ADEQUACY OF THE STUDY:

A. Classification: This study is scientifically sound and is classified as supplemental and
may be used for risk characterization only.

B. Rationale: This study protocol followed methods described in the “Methods for
Measuring the Toxicity and Bioaccumulation of Sediment-associated Contaminants with
Freshwater Invertebrates”, 2" Edition, Test Method 100.5 (U.S. EPA 2000). The solvent
that was used in this test, acetone, impacted numerous parameters, as noted by the
significant differences that were observed between the solvent and negative control (no.
eggs/emerged female, no. eggs/primary egg case, % emerged, and egg cases/emerged
female). It was determined that the reported results for the negative control were in fact
likely the effect of the solvent and not the test substance. However, both Test Method
100.5 and OCSPP 850.1000 guideline recommend that if solvents are used, they not
adversely affect test organisms. Clearly for some endpoints they are impacted by the
solvent, but it cannot be ruled out entirely for the other endpoints either, therefore this is
an uncertainty of this study, and is considered a study deficiency. The test used first instar
larvae, (3 days old); however, the 100.5 test method recommends starting with younger
(<24-hr) larvae and states that starting with substantially older organisms may
compromise the emergence and reproductive endpoints.

C. Reparability: N/A

10. GUIDELINE DEVIATIONS:

This study falls under the U.S. EPA guideline 850.1760 that is currently in prep. The study
methods were assessed according to the EPA Test method 100.5, and the following
deficiencies were observed:

e The solvent that was used in this test, acetone, impacted numerous parameters, and it
was determined that the reported results for the negative control were likely the effect
of the solvent and not the test substance.

e The test used first instar larvae, 3 days old; however, the 100.5 test method
recommends starting with younger (<24-hr) larvae and states that starting with
substantially older organisms may compromise the emergence and reproductive
endpoints. This is considered a minor deviation.

e The study report did not clearly lay out what the difference was between the total # of
surviving ‘midge’ and total # of surviving ‘larvae’ in the columns in the day 17 table
on page 124. The study author used the total # of surviving ‘midge’ column and the
reviewer used the total # of surviving ‘larvae’ to estimate the % survival calculations
and statistical analysis. The negative control % survival was 90% and met the control
criteria. However, the solvent control % survival was barely below the control criteria
of 70% (67%).
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Male emergence rates averaged 0.0459 and 0.0515 for the negative and solvent controls,
respectively, and were 0.0470, 0.0499, 0.0489, 0.0484, and 0.0460 in the mean-measured
1.8, 4.8, 12, 30, and 86 mg a.i./kg treatment levels, respectively. No statistically-
significant differences were reported at any treatment level compared to the negative
control. The reported NOAEC and LOAEC for male emergence rate were 86 and >86 mg
a.l./kg, respectively. In terms of mean-measured pore water concentrations, the reported
NOAEC and LOAEC were 0.25 and >0.25 mg a.i./L, respectively.

Female emergence rates averaged 0.0404 and 0.0460 for the negative and solvent controls,
respectively, and were 0.0432, 0.0438, 0.0448, 0.0435, and 0.0418 for the mean-measured
1.8, 4.8, 12, 30, and 86 mg a.i./kg treatment levels, respectively. No statistically-
significant differences were reported at any treatment level compared to the negative
control. The reported NOAEC and LOAEC for female emergence rate were 86 and >86
mg ai/kg, respectively. In terms of mean-measured pore water concentrations, the reported
NOAEC and LOAEC were 0.25 and >0.25 mg a.i./L, respectively.

For the negative control, solvent control, and mean-measured 1.8, 4.8, 12, 30, and 86 mg
a.l./kg treatment levels, male time to death averaged 4.1, 4.8, 4.2,4.5,3.7,4.1, and 3.7
days, respectively, and female time to death averaged 4.2, 3.9, 4.1, 3.7, 4.0, 3.5, and 3.8
days, respectively. For male days to death, no statistically-significant differences were
reported compared to the negative control at any treatment level. For female days to death,
a statistically-significant difference was reported at the 30 mg a.i./kg level (p<0.05,
Bonferroni’s Adjusted t-Test) compared to the negative control. However, this reduction
was not considered to be treatment related due to the lack of a clear dose response. The
reported NOAEC and LOAEC for both endpoints were 86 and >86 mg a.i./kg,
respectively. In terms of mean-measured pore water concentrations, the reported NOAEC
and LOAEC were 0.25 and >0.25 mg a.i./L, respectively.

The mean number of eggs per egg mass averaged 1358 and 1078 for the negative and
solvent controls, respectively, and was 1135, 1162, 1023, 1241, and 1011 in the mean-
measured 1.8, 4.8, 12, 30, and 86 mg a.i./kg treatment levels, respectively. A treatment-
related decrease (p<0.05, Bonferroni’s Adjusted t-Test) in the number of eggs per egg
mass was reported at 86 mg a.i./kg compared to the negative control. The significant
decrease noted at 12 mg a.i./kg was not considered to be related to treatment due to the
lack of a clear dose response. The mean number of egg masses per mated female averaged
0.96 and 0.79 for the negative and solvent controls, respectively, and was 0.95, 0.65, 0.74,
0.98, and 0.72 in the mean-measured 1.8, 4.8, 12, 30, and 86 mg a.i./kg treatment levels,
respectively. A treatment-related decrease (p<0.05, Wilcoxon’s Test with Bonferroni’s
Adjustment) in the mean number of egg masses per mated female was reported at 86 mg
a.i./kg compared to the negative control. The significant decrease noted at 12 mg a.i./kg
was not considered to be related to treatment due to the lack of a clear dose response. The
mean number of eggs per mated female averaged 1316 and 841 for the negative and
solvent controls, respectively, and was 1083, 752, 764, 1207, and 715 in the mean-
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measured 1.8, 4.8, 12, 30, and 86 mg a.i./kg treatment levels, respectively. A treatment-
related decrease (p<0.05, Bonferroni’s Adjusted t-Test) in the mean number of eggs per
mated female was reported at 86 mg a.i./kg compared to the negative control. The
significant decreases noted at 4.8 and 12 mg a.i./kg were not considered to be related to
treatment due to the lack of a clear dose response. In terms of mean-measured sediment
concentrations, the reported NOAEC and LOAEC for these parameters were 30 and 86 mg
a.l./kg, respectively. In terms of mean-measured pore water concentrations, the reported
NOAEC and LOAEC were 0.21 and 0.25 mg a.i./L, respectively.

No treatment-related effects were reported on mean percent hatch or mean days to
oviposition. For the negative control, solvent control, and mean-measured 1.8, 4.8, 12, 30,
and 86 mg a.i./kg treatment levels, the mean percent hatch averaged 89, 88, 93, 74, 76, 97,
and 86%, respectively and mean days to oviposition averaged 1.3, 1.3, 1.2, 1.3, 1.4, 1.2,
and 1.1, respectively. The reported NOAEC and LOAEC for these reproductive
parameters were 86 and >86 mg a.i./kg, respectively. In terms of mean-measured pore
water concentrations, the reported NOAEC and LOAEC were 0.25 and >0.25 mg a.i./L,
respectively.

19






DP Barcode: 432681 MRID No.: 49865802

Analvtical Data;

Dosing stock solutions and treated sediment from all levels (prior to allocation into the
replicate vessels) were analyzed for dacthal. Recoveries in the stock solutions ranged from
98 to 110% of nominal concentrations. Analysis of the spiked sediment samples after
mixing and prior to allocation into the test vessels resulted in recoveries ranging from 100
to 120% of nominal concentrations. During testing, concentrations of dacthal were
determined in sediment, overlying water and pore water on Days 0, 17 and 60.

In sediment, concentrations of dacthal were slightly declining during the 60-day period
(with reviewer-calculated coefficients of variation of 18 to 32%; see Appendix 1). For the
nominal 2.6, 6.4, 16, 40, and 100 mg a.i./kg treatment levels, sediment concentrations
averaged 2.3, 6.3, 15, 37, and 98 mg a.i./kg, respectively, on Day 0; 1.8, 4.5, 12, 30, and 90
mg a.i./kg, respectively, on Day 17; and 1.3, 3.5, 8.8, 24, and 69 mg a.i./kg, respectively,
on Day 60. Overall mean-measured sediment concentrations were 1.8, 4.8, 12, 30, and 86
mg a.i./kg, representing 69 to 86% of nominal sediment levels.

In pore water, concentrations of dacthal were relatively consistent during the 60-day
exposure period (with reviewer-calculated coefficients of variation of 6 to 21%; see
Appendix 1). For the nominal 2.6, 6.4, 16, 40, and 100 mg a.i./kg treatment levels, pore
water concentrations averaged 0.023, 0.058, 0.11, 0.17, and 0.25 mg a.i./L, respectively, on
Day 0; 0.020, 0.064, 0.15, 0.26, and 0.21 mg a.i./L, respectively, on Day 17; and 0.019,
0.057, 0.12, 0.19, and 0.28 mg a.i./L, respectively, on Day 60. Overall mean-measured
pore water concentrations were 0.021, 0.060, 0.12, 0.21, and 0.25 mg a.i./L.

In overlying water, maximum concentrations of dacthal were observed on Day 0 and
concentrations decreased during the 60-day exposure period (with reviewer-calculated
coefficients of variation of 103 to 177%; see Appendix 1). For the nominal 2.6, 6.4, 16,
40, and 100 mg a.i./kg sediment treatment levels, overlying water concentrations averaged
0.0059, 0.013, 0.023, 0.038, and 0.058 mg a.i./L, on Day 0; <LOQ (<0.0025), <LOQ
(<0.0025), 0.0058, 0.017, and 0.025 mg a.i./L, respectively, on Day 17; and <LOQ
(<0.0029), 0.0031, 0.0032, 0.0044, and 0.0093 mg a.i./L, respectively, on Day 60.

B. Statistical Results (From Study Report)

Endpoints that were statistically-analyzed included larval survival and growth (ash-free dry
weight; AFDW) on Day 17; and percent emergence, emergence rate (gender-specific),
time to death (gender-specific), eggs masses per mated female, eggs per egg mass, eggs per
mated female, percent hatch, and days to oviposition on Day 60. Analyses were performed
with CETIS™ (Version 1.8, 2013) statistical software. Percent survival, percent
emergence and percent hatch data were transformed (e.g., arcsine square-root percentage)
prior to analysis. Results were provided in terms of mean-measured sediment and mean-
measured pore water concentrations.
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Based on Comparison to Negative Control

- Bulk Sediment OC-Nolrmallzed Pore Water Overlying Statistical
Endpoint (mg a.i./kg) Sediment (mg a.i/L) Water Test Used
ga.l/kg (mg a.i/g OC) gal (mg a.i./L)
Day 17 Survival NOAEC: 84 NOAEC: 4.0 | NOAEC: 024 | NOAEC: 0.024 Dunnett
LOAEC: >84 | LOAEC:>4.0 | LOAEC:>0.24 | LOAEC: >0.024
NOAEC: 84 NOAEC: 4.0 | NOAEC: 024 | NOAEC: 0.024
Day 17 AFDW LOAEC: >84 | LOAEC:>4.0 | LOAEC:>0.24 | LOAEC: >0.024 Dunnett
Time to death NOAEC: 84 NOAEC: 4.0 | NOAEC: 024 | NOAEC:0.024 | Jonckheere-
LOAEC: >84 | LOAEC:>4.0 | LOAEC:>0.24 | LOAEC: >0.024 Terpstra
No. eggs/emerged NOAEC: 1.7 NOAEC: 0.081 | NOAEC: 0.020 | NOAEC: 0.0020 Williams
female* LOAEC: 4.4 LOAEC: 021 | LOAEC: 0.061 | LOAEC: 0.0036
No. cggs/primary | NOAEC:<1.7 | NOAEC: <0.081 | NOAEC: <0.020 | NOAEC: <0.0020[ o, ..
egg case* LOAEC: 1.7 | LOAEC: 0.081 | LOAEC: 0.020 | LOAEC: 0.0020 y
% emergence NOAEC: 17 [ NOAEC: 0.081 | NOAEC: 0.020 [ NOAEC: 00020 [\ vopc
LOAEC: 4.4 LOAEC: 021 | LOAEC: 0.061 | LOAEC: 0.0036
E;‘;j;ryngrggge q NOAEC: 17 | NOAEC: 0.081 | NOAEC: 0.020 | NOAEC: 0.0020 | \po oo
oo LOAEC: 4.4 LOAEC: 021 | LOAEC: 0.061 | LOAEC: 0.0036
Time to oviposition | NOAEC: 84 NOAEC: 40 | NOAEC: 024 [ NOAEC: 0.024 | (oo oo
LOAEC: >84 | LOAEC:>4.0 | LOAEC:>0.24 | LOAEC: >0.024

* Statistically significant effects for no. of eggs/emerged (mated) female, no. of eggs/primary egg case, % emergence,
and primary egg cases/emerged female.

Based on Comparison to Solvent Control

. Bulk Sediment OC-Nolrmallzed Pore Water Overlying Statistical
Endpoint (g a.i./kg) Sediment (ng a.i./L) Water Test Used
o (mg a.i./g OC) o (mg a.i./L)
Day 17 Survival NOAEC: 84 NOAEC: 40 | NOAEC: 0.24 | NOAEC: 0.024 Dunnett
LOAEC: >84 | LOAEC:>4.0 | LOAEC:>0.24 | LOAEC: >0.024
NOAEC: 84 NOAEC: 40 | NOAEC:0.24 | NOAEC: 0.024
Day 17 AFDW LOAEC: >84 | LOAEC:>4.0 | LOAEC:>0.24 | LOAEC: >0.024 Dunnett
Time to death NOAEC: 84 NOAEC: 40 | NOAEC:0.24 | NOAEC: 0.024 Jonckheere-
LOAEC: >84 | LOAEC:>4.0 | LOAEC:>0.24 | LOAEC: >0.024 Terpstra
No. eggs/emerged NOAEC: 84 NOAEC: 4.0 NOAEC: 0.24 | NOAEC: 0.024 Mann-Whitne
female LOAEC: >84 | LOAEC:>4.0 | LOAEC:>0.24 | LOAEC: >0.024 y
No. eggs/primary NOAEC: 84 NOAEC: 40 | NOAEC: 024 | NOAEC: 0024 [ oo
egg case LOAEC: >84 | LOAEC:>4.0 | LOAEC:>0.24 | LOAEC: >0.024 y
% emergence NOAEC: 84 NOAEC: 40 [ NOAEC: 024 [ NOAEC: 0.024 [\ oo
LOAEC: >84 | LOAEC:>4.0 | LOAEC:>0.24 | LOAEC: >0.024
Egens‘j‘;yngrggge q NOAEC: 84 NOAEC: 4.0 NOAEC: 024 | NOAEC: 0.024 | 0o
ol LOAEC: >84 | LOAEC:>4.0 | LOAEC:>0.24 | LOAEC: >0.024
Time to oviposition | NOAEC: 84 NOAEC: 40 [ NOAEC: 024 [ NOAEC: 0.024 [\ oo
LOAEC: >84 | LOAEC:>4.0 | LOAEC:>0.24 | LOAEC: >0.024

14. REVIEWER'S COMMENTS:

The reviewer’s and the study author’s results were not in agreement. It was determined that the
solvent control positively impacted numerous parameters, as noted by the significant differences
(and worse performance for negative controls) that were observed between the solvent and
negative control for the following parameters: no. eggs/emerged female, no. eggs/primary egg
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where:

C TWA is the time-weighted average concentration,

C j is the concentration measured at time interval j (j =0, 1, 2...n)

t j is the number of hours (or days or weeks, units used just need to be consistent in the
equation) of the test at time interval j (e.g., t 0 = 0 hours (test initiation), t 1 =24 hours, t 2
=96 hours).

As per U.S. EPA request, the NOAEC and LOAEC values were also reported in terms of OC-
normalized sediment concentrations in the Conclusion section of the DER. The TOC of the
sediment was 2.1%, yielding OC-normalized sediment concentrations of 0.081, 0.21, 0.54, 1.4,
and 4.0 mg a.i./g OC (81, 209, 537, 1373, 3981 mg a.i.’kg OC). The TWA pore water and
overlying water concentrations were 0.020, 0.061, 0.13, 0.22, and 0.24 mg a.i./L., and 0.0020,
0.0036, 0.0073, 0.015, and 0.024 mg a.i./L, respectively.

On test days 23, 26, 30, 38 and 50, the temperature in the test vessels fell to 21°C, below the
protocol acceptable range at 23+1°C. The temperature of the water bath (continuous
measurement) also exceeded the protocol range of either low (21°C) or high (25°C) on days 16,
24,27, 30, 38, 39, 48, 49, 58 and 59. It was reported that since the temperatures observed were
within the acceptable tolerance of the species and since changes would have occurred at a
gradual rate, these deviations did not have a negative impact on the results or interpretation of
the study.

Aqueous samples were analyzed for dacthal technical concentration using high performance
liquid chromatography with ultraviolet detection (HPLC/UV) and sediment samples were
analyzed using gas chromatography with micro-electron capture detection (GC/HECD) based on
methodology validated at Smithers Viscient. The method validations were conducted prior to the
initiation of the definitive study and established average recoveries of 102+3.90% from artificial
sediment and 97.9+4.86% from filtered seawater. It was reported that conditions and procedures
used throughout the analysis of exposure solutions and QC samples during this study were
similar to those used in the method validation studies with the following exception related to
analysis of the aqueous samples only: the calibration curve from the validated method was
prepared at concentrations from 0.00200 to 0.0500 mg/L. Three additional standards at
concentrations of 0.100, 0.250 and 0.500 mg/L were added to the calibration curve to better
enable the quantitation of the aqueous samples.

The pH and ammonia (as N) were measured in isolated pore water from the negative control
level on Days 0, 17 and 60. Ammonia levels measured 2.5, 1.2 and 1.1 mg/L. on Days 0, 17, and
60, respectively. The pH ranged from 5.9 to 6.8.

The experimental phase of the definitive test was performed from September 11 to November
10, 2015.

This study is scientifically sound and is classified as supplemental and may be used for risk
characterization only.
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15. REFERENCES:

None, other than standard guidelines and methodologies.
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