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6, STUDY PARAMETERS: 

1 .  Age of Test Organism: ~ 2 4  hours 
I Definitive Test Duration: 28 days 

Study Method: Flow-Through, 
, Type of Concentrations: Mean Measured 

I 7. CONCLUSIONS: This study is scientifically sound and fulfills 
I the guideline requirements for an estuarine invertebrate life ~ cycle test\using mysids. Based on the most sensitive 
I 

endpoints (male length and dry weight), the LOEC and NOEC for - mysids exposed to Ethoprop Technical were 2.7 and 1.4 ppb ail 
I respectively. The geometric-mean MATC was 1.9 ppb ai. 
I 
I 
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Results Synopsis 
1 

I Most sensitive endpoint: Growth (male length and dry weight) 

{r 
I NOEC: 1;4 ppb ai 
5 LOEC: 2.7 ppb ai 

MATC: 1.9 ppb ai 

i' LOEC's for specific effects 
I 

I 

i # Young/Female 
I Reproductive Day: 5.1 ppb ai I 

survival : >5.1 ppb ai 
Male length: 2.7 ppb ai 

I 
1, Female length: 5.1 ppb ai 

Male dry weight: 2.7 ppb ai 
Female dry,weight: 5.1. ppb ai 

I 
1 1  8, ABEOUACY OF THE STUDY: 
ii I 

A. ~lassification: Core. 

1 B. Rationale: Fulfills the guideline requirements. 

c. ' Repairability: N/A. 
t 

9. MAJOR GUIDELINE DEVIATIONS: Since there is no EPA S E P  for a 
mysid life cycle toxicity test, ASTM's Standard Guide for 

C 

conducting Life-Cycle Toxicity Tests with Saltwater Mysids - 
(E1191-90) was used as a guidance for this data evaluation., 
No deviations from ASTM's guidelines were noted. 

10. MATERIALS AND METHODS: 
\ 

A, Bioloqical System: 
I 

Reported I n f o r m a t i o n 1  
> 

Mysidopsis bahia 

28 days I 

In-house cultures 

Guidef ine t  Criteria 

1 

, 
, 

2 

, 

I 

- 

Species : 
An estuarine shrimp species, 
preferably Mysidopsis bahia 

Duration 28 dayslone generation 

Source (or supplier) 
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I  

Number of survi~ 

pairing, and daily after * 

I  
I  

I 

Missing or impinged animals 
should be recorded. Dead mysids were removed when 

I observed. No occurrence of 
sublethal effects on behavior 

1 

I  

water control based on total 
number of mysids exposed. 

I  

I A dilution water control was 
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MRI:D No. 444575-01 

C B. physical Svstem: 

Guide1 Fne Criteria I Reported Information 

T e s t  W a t e r :  1. Artificial seawater 
the addition 
ptepared , 

salt formula (hw-MARINEMIX@) 
to soft freshwater, filtered 

free of pollutants. through a 10-pm filter and 
adjusted to a salinity of 25 2 
3%. The artificial seawater 
was mixed and aerated 

eened for . 

2. Salinity measured daily in 

be between 7.6 and 8.2, and 3. pH measured daily in each 
not deviate by more than one replicate was between 8.0 and 
unit for more than 48 hours. 8.3 during the test. 

I 

saturatic~n throughout 

for each chamber at test 
termination should be within 
1°C of selected test 
temperature. For mysid 2) Continuous temperature 

monitoring in replicate B of 
the control ranged from 22- ( 

27OC; daily temperature , 

replicates ranged from 23- 
weighted averages. 26OC. Individual daily 

temperature values were not 
3) Whenever temperature is provided in the raw data. I 

measured concurrently in more 
than one test chamber the 3) According to the summary of 
highest & lowest temp. must daily measurements, the 
not differ by more than 2OC. 
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~uidel ine criteria I Reported In-I 

Concentrations: 
1) Minimum of 5 concentrations 1. ~ilution water control, 
and a control, all replicated, 0.17, 0.34, 0.69, 1.4, 2.7, 
plus solvent control if and 5,5 pg ai/L 
appropriate. 

2) Toxicant conc. must be 2. Toxicant concentrations 
measured in one tank at each were measured in both 
toxicant level every week. rep1 icates of each treatment 

on Days 0, 7, 14, 21, 23, and 
3) One concentration must 28. 
adversely affect a life stage 
and one concentration'must not 3. LOEC and NOEC were obtained 
affect any life stage. 

4)-The measured conc. of the 4. Measured concentrations 
test material of any treatment appeared consistent throughout 
should be at least 50% of the the te~t~period. 
time-weighted average measured 
concentration for >lo% of the 
duration of the test. 

5) The measured conc. for any 51 See above. 
treatment level should not be 
more than 30% higher than the 
time-weighted average measured 
cone. for more than 5% df the 
duration of the test. 

Solvents : 
1) Should not exceed 0.1 mP/L 1. No solvent wais used. 
in a flow-through system. 

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

' 3 
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Comments :  one. 
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11. REPORTED RESULTS: 

I 

I 1  

I 

I 

~ 
I 

l 1  - Number of live young 
I produced per female, Number of young produced per 
, female reproductive day. 
l ' 

* 
1 

I ~ male and femalle survivor. 
I 
I 
I 

histological effects, and 
observations of other 
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Effects Data: 

1 

I 

l 

a Represents survival of all first generation mysilds (i.e., those 

1 1  

paired for spawning and those maintained as extras). 

Significantly reduced when compared to the control ( ~ < i ) .  05) . 
~ o x i c i t v  Observations: No sublethal signs of toxicity were 
reported, 

~ t , a t i s t i e a l  Results rt 
I 

b 
I 

I 

Comments: For analysis of growth data, the authors used mean 
values rather than individual measurements. Percent survival 
data were arcsine square-ro,ot transformed prior to analysis. 
Analyses compared treatment and control means. 
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12. REVIEWER'S STATISTICAL RESULTS: 

I 

I 
I 

I 

I 

I Comments: The reviewer used individual measurements in the 
li 
/ 

analysis of growth data. Percent survival data were arcsine 
l~ square-root transformed prior to analysis. 
I i 

I 13. REVIEWER'S CONCLUSIONS: This study is scientj.fically sound 
1 
I and fulfills the guideline requirements for an invertebrate 
I1 
I1 

life cycle test. Based on mean measured concentrations and 
the most sensitive endpoints (male length and dry weight), 

I 

I the NOEC and LOEC were 1.4 and 2.7 ppb ai, res:pectively. The 
I 1 . geometric-mean MATC was 1.9 ppb ai. The study is classified 

I as Core. 
I1 
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IV - I 1  -0.48793 -0.14803 0.19186 
I v - Control  -0.32227, -0.00399 0.31428 

Ethoprop Technical Mysid L i f e  Cycle - I V  - I11  -0.29920 0.02348 0.34616 
I V  - I C 

10:37 Tuesday, March 17, 1998 -0.25750 0.08240 0.42230 
I v - V 0.14721 0.46762 0,78803 *** General Linear Models Procedure I V - VI 0.20192 0.59048 0.97903 *** 

Least Squares Means 

TRT 
111 - II -0.48595 -0.17151 0.14292 

MLNGTH LSMEAN I I I - Control  -0.31841 -0.02747 0.26346 
LSMEAN Number I11  - IV -0.34616 -0.02348 0.29920 

I11  - f -0.25552 0.05892 0.37336 
Control 7.64916935 1 I 11  - v 
I 

0.15087 0.44414 0.73740 *** 
7.56851088 2 

I I 
I11  - VI 0.20050 0.56700 0.93349 ' *** 

7.79235868 3 ' 
I I I 7.62500862 4 
I V 7.65363097 5 I - I 1  -0.56252 -0.23043 0.10165 
v I 

- Control  ' -0.39631 -0.08640 0.22352 
7.17831666 6 

v I I 
- IV 

7.04992855 7 -0.42230 -0.08240 0.25750 
I - 111 -0.37336 YO. 05892 0.25552 '*** 

Pr > IT /  HO: LSMEAN(i)=LSMEAN(j) I - V 
0.07311 0.38522 0.69733 *** 

I - VI 0.12633 0.50807 0.88981 

2 3 4 5 ' 6  
1 0.4239 0.1558 0.7982 0.9657 0.0001 0.0001 7 V - I 1  
i'j -0.92776 -0.61565 -0.30354 *** 
2 014239 V - c h t r o l  - -0.76003 -0.47161 -0.18320 *** 0.0395 0.5801 0.4409 0.0002 0.0001 
3 0.1558 0:0395 V - IV -0.78803 -0.46762 -0.14721 *** 

0.1027 0.2116 0.0001 0.0001 
4 0.798q 0.5801 0:1027 . V - I11 -0.73740 -0.44414 -0.15087 ::: 

0.7849 0.0001 0.0001 v - I -0.69733 -0.38522 -0.07311 5 0.9657 r0.4409 0.2116 0.7849 0.0001 0.0001 v 6 0.0001 0.0002 0.0001 0.0001 O:OOOI - VI -0.24164 0.12286 0.48736 . 
0.2792 

7 0.0001 0.0001 0.0001 0.0001 0.0001 0:2792 . v I - 11 -1.12025 -0.73851 -0.35677 ::: 
v I - Control  -0.95709 -0,59447 -0.23185 

NOTE: Toensureovera l l  p r o t e c t i o n l e v e l ,  on l yp robab i l i t i e sassoc ia ted  v 1 - IV -0.97903 -0.59048 -0.20192 *** 
v I wi th  pre-planned comparisons should be used. - I LI -0.93349 -0.56700 -0.20050 *** 
VI ' - I -0.88981 -0.50807 -0.12633 *** 

Ethoprop Technical Mysid L i f e  Cycle 
Ethoprop Technicai Mysid L i f e  Cycle 10:37 Tuesday, March 17, 1998 

10:37 Tuesday, March 17, 1998 
General Linear Models Procedure 

General Linear Models Procedure 
> S i mu1 taneous Simultaneous Bonferroni (Dunn) T t es ts  f o r  var iab le :  MLNGrH - Lower Di f ference Upper 

TRT Confidence Between Confidence NOTE: This t e s t  cont ro ls  the  type I experimentwise e r r o r  r a t e  but  Comparison L i m i t  Means L i m i t  general ly has a higher type I 1  e r ro r  r a t e  than Tukeyls f o r  
. a l l  pairwise comparisons. V i  - v -0.48736 -0.12286 0.24164, 

Alpha= 0.05 Confidence=_0.95 d f =  163 MSE= 0.13313 
C r i t i c a l  Value o f  T= 3.08644, Ethoprop Technical Mysid L i f e  Cycle 

10:37 Tuesday, March 17, 1998 Comparisons s i g n i f i c a n t  a t  the 0.05 leve l  are  i nd i ca ted  by I***#. 

General Linear Models Procedure Simultaneous Simultaneous 
--- Lower Di f ference Uaoer - Durlnei i8s One-ra i ied T t e s t s  f o r  var iab le :  MLNGTH 
I K I  conf jdence Between. ~onf'ibence 

Comparison L ~ m i  t Means L i m i t  NOTE: This t e s t s  con t ro l s  the  type I experimentwise e r ro r  f o r  

I I comparisons o f  a l l  treatments against a cont ro l .  - Control -0.16588 0.14404 0.45396 
I I - IV -0.19186 0.14803 0.48793 
I I Alpha= 0.05 Confidence- 0.95 d f =  163 MSE= 0.13313 - I11 -0.14292 0.17151 0.48595 
I I C r i t i c a l  Value o f  Dunnett1s T= 2.338 - I -0.10165 0.23043 . 0.56252 
1 I - V  0.30354 0.61565 0.92776 ::: 1 

I I Comparisons s i g n i f i c a n t  a t  t he  0.05 leve l  are  i nd i ca ted  by l***I. - VI 0.35677 0.73851 1.12025 
Simultaneous Simultaneous Control - I I -0.45396 -0.14404 0.16588 Lower Di f ference Upper 

Control - IV -0.31428 0.00399 0.32227 TRT Confidence Between Confidence Control - I 1  I -0.26346 0.02747 0.31841 Comparison L i m i t  
Control - I -0.22352 0.08640 0.39631 Means L i m i t  
Cont ro l  - V  0.18320 0.47161 0.76003 *** I I - Control  -0.09070 0.14404 0.37878 Control - VI 0.23185 0.59447 0.95709 *** I v - Control  -0.24507 -0.00399 0.23708- 

I 
I 
I 





i (Dunn) T tests for variable: FD 

t 

Comparisons signi f icant  a t  the 0.05 Level are indicated by I*** ' .  

-0.46393 -0.16667 0.13060 Simultaneous Simultaneous 
-0.22689 0.07037 0.36763 

-0.07688 0.09444 0.26577 
-0.05762 0.11073 0.27907 ' 

I11 - - I1 -0.53956 -0.23704 0.06549 -0.03587 0.13709 0.31006 
I11 - IV -0.00995 0.15984 0.32963 
I 1 1  - 1 0.01339 0.19419 0.37499 *** 

0.33684 0.51156 0.68627 *** 
-0.26577 -0.09444 0.07688 
-0.15206 0.01628 0.18463 

-0.59505 -0.29524 0.00457 -0.13031 0.04265 0.21561 
-0.42307 -0.12857 0.16593 111 - I -0.10439 0.06540 0.23519 

I11 - Control -0.08105 0.09975 0.28054 
111 - VI 0.24239 0.41711 0.59183 *** 

-0.27907 -0.11073 0.05762 
-0.18463 -0.01628 0.15206 

-0.63747 -0.33205 -0.02663- *** -0.14365 0.02637 0.19638 
-0.46559 -0.16538 0.13482 -0.11767 0.04911 0.21589 
-0.40043 -0.09501 0.21041 - Control -0.09451 0.08346 0.26144 
-0.33955 -0.03681 0.26592 0.22903 0.40083 0.57262 *** - Control -0.26465 0.05734 0.37934 
0.02326 0.33462 0.64597 *** -0.31006 -0.13709 0.03587 

-0.21561 -0.04265 0.13031 
-0.19638 -0.02637 0.14365 
-0.14870 0.02275 0.19419 

Control - I 
Control - V  
Control - VI -0.32963 -0.15984 0.00995 

-0.23519 -0.06540 0.10439 
-0.21589 -0.04911 0.11767 
-0.19419 -0.02275 . 0.14870 - Control -0.14499' 0.03435 0.21369 
0.17850 0.35171 0.52493 *** 

Ccntrc! - :: - O m  I,j419 -0.01339 *** + e ~ w m L ~  jtoL3+@\ 
Control - I11 -0.28054 -0.09975 0.08105 
Control - IV -0.26144 -0.08346 0.09451 

General Linear Models Procedure Control - V -0.23945 -0.05710 b.12525 
Control - I  -0.21369 -0.03435 0.14499 

Simultaneous - Simultaneous Control - VI 0.13335 0.31736 0.50138 *** 
-0.68627 -0.51156 -0.33684 *** 
-0.59183 -0.41711 - -0.24239 ::: 
-0.57262 -0.40083 -0.22903 - Control -0.60221 -0.27727 0.04766 -0.55079 -0.37446 -0.19814 *** 
-0.52493 :0.35171 -0.17850 *** 

Ethoprop Technical Mysitj L i f e  Cycle 
~ t h o ~ r o p  Technical Mysid L i f e  Cycle 10:37 Tuesday, March 17, 1998 

10:37 Tuesday, March 17, 1998 
General Linear Models Procedure 

General Linear Models Procedure 












