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DATA EVALUATION RECORD

AQUATIC INVERTEBRATE LIFE CYCLE TEST
GUIDELINE 72-4(B)

1. CHEMICAL: Naled ~ BC Code No.: 034401

2. [TEST MATERIAL: Naled Technical Purity: 89.2%
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6. STUDY PARAMETERS:

Age of Test Organism: <24 hours
Definitive Test Duration: 31 days
Study Method: Flow-Through
Type of Concentrations: Mean Measured

7. CONCLUSIONS: This study is scientifically sound but does not
fulfill the guideline requirements for an estuarine
invertebrate life cycle test using mysids. Based on the most
sensitive endpoints (male and female total body lengths), the
LOEC for mysids exposed to Naled Technical was 0.20 ppb. Due
to growth effects at all test levels, the NOEC and MATC could
not be determined. '
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Results Synopsis

Most sensitive endpoint: Growth (male and female total
length)

NOEC: Not determined
LOEC: 0.20 ppb
MATC: Not determined

QEC! o) ific ec

# Ybung/Female

Reproductive Day: >2.8 ppb
Survival: 1.2 ppb
Male length: 0.20 ppb
Female length: 0.20 ppb
Male dry weight: 1.2 ppb
Female dry weight: 2.8 ppb

8. ADEQUACY OF THE STUDY:
A. Classification: Supplemental.
B. Rationale: NOEC and MATC were not determined.
C. Repairability: N/A.

9. MAJOR GUIDELINE DEVIATIONS: Since there is no EPA SEP for a
mysid life cycle toxicity test, ASTM's Standard Guide for
Conducting Life-Cycle Toxicity Tests with Saltwater Mysids
- (E1191~-90) was used as a guidance for this data evaluation.
1. Due to treatment-related effects at all tested

concentrations, the NOEC and MATC could not be
detéermined. '

10. MATERIALS AND METHODS:
Al Big;ogigal System:

Species:
An estuarine shrimp species, Mysidopsis bahia
preferably Mysidopsis bahia

| Duration 28 days/one generation | 31 days

Source (or supplier) . In-house cultures
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Parental Acclimation
1) Parental stock must be
maintained separately from the
brood culture in dilution water
and under test conditions.

1. Parental stock was
maintained in the dilution
water at test temperature.

2) Mysids should be in good 2. Yes
health.

Parental Acclimation Period

At least 14 days 214 days
Chamber Location:

Treatments should be randomly . Yes

assigned to test chamber

locations.

Duration of the Test:

A mysid test must not be

terminated before 7 days past

‘the median time of 1°% brood

release in the control
treatment.

mysids was reported to be 19
-days.

Test was conducted for 31
days. Time to sexual
maturation of surviving

Brood Stock:
Test started with mysids:

'1) from only one brood stock or

2) from brood stock which has

‘not obtain sexual maturity or
‘had been maintained for > 14
days in a laboratory with same
‘food, water, temperature, and
‘sallnlty used in the test.

‘at least 14 days, in dilution

Mysids were obtained from in-
house cultures maintained for

water at test temperature.
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Distribution:

No. of mysids before pairing:
Minimum of 15 mysids per
Compartment, 2 compartments per
chamber, 2 chambers per
concentration for a total of
60/level.

No. of mysids after pairing:
2 20 randomly selected
pairs/treatment (excess males
should be held in separate
compartment to replace paired
nales).

Before pairing:

15 mysids/compartment;
| 2 compartments/test chamber;
2 replicate chambers/
treatment (60 mysids/level).

'held in one of the original

After pairing:

Up to 10 pairs/replicate
chamber (20 palrs/treatment)
The remalnlng mysids were

retention chambers within

'Pairing:

1) Should be conducted when
most of the mysids are sexually
mature (usually 10-14 days
-after test 1n1t1atlon)

'2) Should be paired on the same
;day.

~each aquarium.

| 1. Pairing was conducted when

2. Mysids were paired in the

the mysids reached sexual
maturation.

control and all treatments on
Day 19.

|| Feeding:

1) Mysids should be fed live
brine shrimp nauplii at least
once daily.

2) 150 live brine shrimp
~nauplii per my51d per day or 75
twice a day is recommended.

‘(saturated fatty acids) prior

l. Mysids were fed live
Artemia salina nauplii ad
libitum two times daily
during the test. Feedings
were supplemented with Selco®

to pairing and every other
‘day during the reproductive
phase.

2. Not reported.
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Counts: | Number of surviving mysids
Live adult mysids should be ‘wWwere counted at test
counted at test initiation, at initiation and at 24 hour
palrlng, and daily after intervals.

pairing.

. | Live young were counted and
Live young must be counted and removed daily beginning on
removed daily. Day 19 (the first day that
‘ young were present).

Missing or impinged animals
should be recorded. Dead mysids were removed when
observed. No occurrence of
sublethal effects on behavior
Or appearance were noted.

Controls: 85% and 88% survival in the

Survival in any control chamber | negative and solvent

(between pairing and test controls, respectively, based
termination) must not be less -on total number of mysids
~than 70%. . exposed.

Controls: Negative and solvent (5.0 uL
Negative control and carrier acetone/L) controls were
control (when applicable) are used.

requlred.
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Test Water:

1) May be natural (sterilized
and filtered) or a commercial
mixture with a salinity ‘
‘between 15 and 30 g/kg, and
free of pollutants.

2) During the test, salinity
should be measured daily and

the difference between highest“

and lowest must be less than
10 g/kg.

3) pH should be measured at
the beginning, end of test and
weekly. Measured values should
be between 7.6 and 8.2, and
not deviate by more than one
unit for more than 48 hours.

4) DO must be measured at each
conc. at least once a week.
(see details in ASTM)

11. Artificial seawater

prepared daily by the addition
of a commercially prepared
salt formula (hw-MARINEMIX®)
to soft freshwater, filtered
through a 10-um filter and
adjusted to a salinity of 25 #
3%o0. The artificial seawater
was mixed and aerated
vigorously and screened for
contaminants.

2. Salinity measured daily in

‘each replicate was between 24

and 26%o during the test.

3. pH measured daily in each
replicate was between 7.9 and
8.1 during the test.

4. DO measured daily in each
replicate was maintained at
266% of saturation throughout

_the test.

Test Temperature:

1) Mean measured temperature
for each chamber at test
termination should be within
1°C of selected test
temperature. For mysid
shrimp, 27°C is recommended.

2) Each individual measured
temperature must be within 3°cC
of the mean of the time-
weighted averages.

3) Whenever temperature is
measured concurrently in more
than one test chamber the
highest & lowest temp. must
not differ by more than 2°C.

| 1) Mean measured temperature
- for each chamber at test

termination was 25°C, equal to
the selected test temperature.

| 2) Continuous temperature
‘monitoring in replicate B of

the control ranged from 23-

'26°C; daily temperature
‘measurements in all other

replicates ranged from 24-

'26°C. Individual daily

temperature values were not
provided in the raw data.

3) According to the summary of
daily measurements, the

| highest and lowest temperature

did not differ more than 2°C.

Photoperiod: Recommend 16L/8D.

| 16=hour light/8-hour dark

450317-01




Dosing Apparatus:

Intermittent flow proportional
diluters or continuous flow
serial diluters with a
dilution‘factor not greater
than 0.5 (a minimum of 5
toxicant concentrations and a
control)

MRID No.

450317-01

Intermittent-flow proportional
diluter with a dilution factor
of approximately 0.5.

|

Toxicant Mixing:
1) Mixing chamber is
recommended but not required;

2) Aeration should not be used
for mixing:

3) It must be demonstrated
that the test solution is
completely mixed before intro.
into the test system;

4) Flow splitting accuracy
must be within 10%.

3. Chemical analysis of test

4. Not reported.

1. A mixing chamber was used.

2. A water-driven magnetic
stir plate was used for
mixing.

solutions resulted in mean
recoveries of Naled Technical
Equlvalents (Naled plus DDVP,
the primary degradate) ranging
from 80 - 105% of nominal
concentrations.

Test Vessels:
1) Material: all glass, No.
316 stainless steel, or

‘perfluorocarbon plastic.

2) Size: 250 ml with 200 ml
£fill volume is preferred; 100

'ml with 80 ml £fill volume

acceptable.

3) Test compartments: 90 or
140 mm inside diameter glass
Petri dish bottoms with
collars made of 200-250 um
mesh screen.

2.
 solution volume fluctuating
' between 4 and 7 L.

| 10~cm high) containing two 2-

1l. Glass

39 X 20 X 25 cm with a

3. Retention chambers were 10-
cm dia. glass petri dishes
with 15-cm high Nitex® screen
collars. Pairlng chambers
were glass jars (5.1-cm dia.,

cm holes covered with 363~um
Nitex® screen.




MRID No. 450317-01

Covers

' 1) Renewal: Test vessels
should be covered with a glass
plate.

2) Flow-through: Openings in.
the test compartments should

be covered with nylon mesh or
stainless steel screen.

1. N/A

2. Test compartments had
Nitex® screen collars.

Flow Rate:

1) Flow rates should provide 5
| to 10 volume additions per 24
hr.

2) Flow rate must maintain DO
at or above 60% of saturation
and maintain the toxicant
level.

3) Meter systems calibrated
before study and checked twice
daily during test period.

1. 10.3 volume additions/24
hours '

[ 2. DO maintained at >66% of

saturation. Toxicant
concentration was maintained
between 80 and 105% of nominal
concentrations.

3. Yes

Aeration: _

1) Dilution water should be
aerated to insure DO
concentration at or near 100%
saturation.

2) Test tanks may be aerated.

1. Dilution water was aerated
prior to use.

2. No aeration was necessary
in the test vessels.




C. Chemical System:
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|| Concentrations: o

and a control, all replicated,
plus solvent: control if
appropriate.

2) Toxicant conc. must be
measured in one tank at each
toxicant level every week.

3) One concentration must
‘adversely affect a life stage
and one concentration must not
affect any life stage.

4) The measured conc. of the

should be at least 50% of the
time-weighted average measured
concentration for >10% of the
duration of the test.

5) The measured cone. for any

treatment level should not be

more than 30% higher than the

time-weighted average measured
conc. for more than 5% of the

‘duration of the test.

1) Minimum of 5 concentrations

test material of any treatment

1. Dilution water control,
0.19, 0.38, 0.75, 1.5, and 3.0
ug ai/L

‘2. Toxicant concentrations

were measured in both
replicates of each treatment
on Days 0, 9, 14, 24, 29, and
31.

3. LOEC was obtained but NOEC
could not be determined.

4. Measured cohcentrations
appeared consistent throughout
the test period.

5. See above.

Solvents:
1) Should not exceed 0.1 ml/L
in a flow-through systemn.

2) Following solvents are
acceptable: triethylene
glycol, methanol, acetone,
ethanol.

1. 5.0 uL/L

2. Acetone

Comments: None.
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11.»REP03TED RESULTS:

Quality assurance and GLP Yes
compliance statements were
included in the report?

1) At least 75% of the palred 1. Yes‘
generation females in the
control produced young or

2. Average of 6.1

2) The average number of young offspring/female in the

produced by the 1°* generatlon negative control (0.47
females in the control(s) was offspring per female

more than 3. : reproductive day).

Data Endp01nts must include: Data include:

* Survival of first-generation * Survival of first-generation
mysids (female and male), mysids (female and male

combined)

* Number of live young . -
produced per female, * Number of young produced per
- ' . ' female reproductive day.
* Dry weight and length of

each first-generation mysid - Dry welght and total length
alive at the end of the test | of each flrst—generatlon
(female and male), male and female survivor.
* Incidence of pathological or |- None noted.

histological effects, and
observations of other
-effects .or clinical signs.

Raw data included? (Y/N) Yes

10
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Control <0.10 <0.051 : - -
Solvent = <0.10 ' <0.051 - -
0.19 0.13 0.067 0.20 105
0.38 | o0.21 0.12 | 0.33 87
0.75 0.45 ‘ 0.28 | 0.73 97
1.5 0.71 | 0.54 1.2 80
3.0 | 1.6 ‘7 1.2 2.8 93

“Concentrations measured as DDVP (principal degradate of Naled)

were converted to Naled equivalents accordlng to the following
equation:

DDVP as Naled equivalents = Concentration of DDVP x 1.723
where: 1.723 = molecular weight ratio of Naled to DDVP

Note: On Day 24, test material was detected in the negatlve and
solvent controls (0.14 and 0.15 ug ai/L, respectively). The
authors reviewed the control contamination and believed it to be
insignificant since the concentrations were below the lowest
exposure concentration (0.19 ug ai/L nominal).

11
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Control | 0.47 85 8.6 8.5 0.88 0.91
| (0.32) | (0.27) | (0.14) | (0.16)
‘Solvent | 0.35 88 8.7 8.6 0.90 | 0.94
| (0.35) | (0.33) | (0.15) | (0.17)

0.20 | 0.41 82 8.1° 8.2" 0.85 0.94

| (0.36) | (0.40) | (0.17) | (0.20)

0.33 ©0.31 8o | 8.4 8.2 | 0.86 | 0.92
(0.34) | (0.43) | (0.12) | (0.20)

0.73 0.33 | 88 8.2P 8.1> | o.8a 0.88
_(0.42) (0.39) | (0.12) | (0.11)

1.2 0.32 70° 7.9° 8.0° | 0.79° | 0.90
(0.31) | (4.0) | (0.12) | (0.17)

2.8 0.21 60° 7.6° 7.6 | 0.70° | 0.81°

I | (0.41) | (0.35) | (0.10) | (0.16)

a

Represents survival of all first generation mysids (i.e., those
paired for spawning and those maintained as extras).
® significantly reduced when compared to the control (p<0.05).

Toxicity Observations: No sublethal signs of toxicity were
reported.

12
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tatistical Results:

Survival Williams' Test 0.73 1.2

Reproduction Williams' Test 0.73 >0.73

Male Length | Williams' Test 0.33 ' 0.73

Female Length | Williams' Test 0.33 |  0.73

| _Male Dry Weight | Williams' Test | - 0.73 >0.73
'llFemale Dry Weight Williams' Test 0.73 >0.73 |

Comments: Percent survival data were arcsine square-root
transformed prior to analysis. Analyses compared treatments to
pooled control means. Growth data were not analyzed for
treatments >0.73 due to significant effects on survival.

12. REVIEWER'S STATISTICAL RESULTS:

Survival | Williams' Test 0.73 1.2

# Young/female v“,Williams' Test | 2}8 >2.8
Male Length Dunnett's Test | Not determined 0.20
Female Length Dunnett's Test | Not determined 0.20
Male Dry Weight ?bunnett's Testr - 0.73 | 1.2
Female Dry Weight‘jDunnett's Teét 1.2 \ : 2.8

Comments: Treatmehts were compared to the solvent control.
Percent survival data were arcsine square-root transformed
prior to analysis.

13. REVIEWER'S CONCLUSIONS: This study is scientifically sound
but does not fulfill the guideline requirements for an
invertebrate life cycle test. Based on mean measured
concentrations and the most sensitive endpoints (male and
female length), the LOEC was determined to be 0.20 ppb (total
Naled equivalents). Due to growth effects at all treatment
levels, the NOEC and MATC could not be determined. The study
is classified as Supplemental.

13
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Naled Technical: Mysid Life Cycle = Survival

File: 45031701 . Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL ’f TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN “MEAN MEAN

1 Solvent Control 2 0.885 1.225 1.225
2 0.20 2 0.820 1.136 1.157
3 0.33 2 0.800 1.108 1.157
4 0.73 . 2 0.885 1.225 1.157
5 1.2 2 : 0.700 0.994 0.994
6 2.8 2 0.600 0.886 0.886

e s i i Y St o e S . i i i e ) et S S S S R i S S i i s S i i o 06 S S A S S e o Sl S S i Al S S0 S i o o e e S G S S S S S o o o

Naled Technical: Mysid Life Cycle - Survival

File: 45031701 Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
: ISOTONIZED CAILC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS - FREEDOM
Solvent Control 1.225
0.20 1.157 "1.019 1.94 =1, v= 6
0.33 1.157 1.019 2.06 =2, V= 6
0.73 1.157 1.019 2.10 = 3, V= 6
1.2 0.994 3.432 * 2.12 = 4, V= 6
2.8 0.886 5.023 * 2.13 =5, v= 6
s = 0.068

Note: df used for table values are approximate when v > 20.‘

14
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Naled Technical: Mysid Life Cycle - Young/Fem/ReproDay

File: 45031701 Transform: NO TRANSFORM
WILLIAMS TEST (Isotonic regreSSIOn model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION ' N MEAN MEAN MEAN

1 Solvent Control 2 0.355 0.355 0.378
2 0.20 2 0.400 0.400 0.378
3 0.33 2 0.310 0.310 0.320
4 0.73 2 0.325 0.325 0.320
5 1.2 2 0.325 0.325 0.320
6 2.8 2 0.210 0.210 0.210

Naled Technical: Mysid Life Cycle - Young/Fem/ReproDay

File: 45031701 Transform: NO TRANSFORM
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
Solvent Control 0.378 _
0.20 0.378 0.214 : 1.94 =1, v=6
0.33 0.320 0.333 2.06 =2, V= 6
0.73 0.320 0.333 2.10 = 3, V=6
1.2 0.320 0.333 2.12 =4, V= 6
2.8 0.210 1.379 2.13 =5, v=6
5 = 0.105

Note: df used for table values are approximate when v > 20.

15
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