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P 7 CONCLUS~ONS: This study is scientifically sound and fulfills 
the gdideline requirements for an acute aquatic lant study. 

P 

Reqxhts Synopsis 
*,<' 

J EC,,: 695 ppb ai 95% C .  I. : 603 - 802 ppb ai 
, NOEC: 58.1 ppb ai Probit Slope: N/A 
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7. CONCLUSIONS: This study is scientifically sound and fulfills 
the guideline requirements for an acute aquatic planti study. 

I 
I Results Synopsis 

C. Repairability: N/A 

9. GUIDELINE DEVIATIONS: 

ECS0: 695 ppb ai 95% C.I.: 603 - 

NOEC: 58.1 ppb ai Probit Slope: N/A 

8. ADEOUACY OF THE STUDY: 

A. Classification: Core 

B. Rationale: N/A 

1. Three plants with 4 fronds each were used in 
however, 5 plants with 3 fronds each are reco 

802 ppb ai 

2 .  The pH of the test solutions at initiation (7 77 - 7.85) 
was higher than recommended (5.0). 

1 

10. SUBMISSION PURPOSE: 

11. MATERIALS AND METHODS: ~ 
A. Test Organisms 

Lemna gibba 

Number of Plants/Fronds 
5 plants, 3 fronds per plant. 

Nutrients 
Standard formula, e.g. 20X-AAP 

Lemna gibba 
I 

I 
3 plants; 4 fronds qer 
plant. I 

I 

20X-AAP 
I 
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B. Test System 

C. Test Design 

? < *  2-.z 8 a r 2 
5 -  * .  

I C _ i  j ': ;": ~uide ?Lie': c ~ <  ts$a ; * g y * . . 

Solvent 

Temperature 
25'~ 

Lisht Intensity 
5.0 Klux (+IS%) 

Photoveriod 
Continuous 

a 
Approximately 5.0 

Test System 
Static or renewal 

,:; 
' - 1 *  ' - ,  4 

's - nz  .*i~e~ort~$s-~&nf i r g ?  " ", i ~drnat'~ion ?-: \, - 

DMF (0.5 ~L/L) (N, $-dimethyl 
formamide) 

24.15 - 24.81'~ 1 

4.42 - 5.80 Klux 

Continuous 

Initial: 7.77 - 7.85 
Final: 8.77 - 9.46 

Static 

Dose ranue 
2X or 3 X  progression 

I 
Guideline Criteria 

Doses 
at least 5 

Reported Information 

Controls 
negative and/or solvent 

Replicates per dose 
3 or more 

Duration of test 
14 days 

Daily observations were made? 

, 1000, and 

Negative and solvent control 

14 days 

Observations made on Days 3, 
5 ,  7, 10, 12 and 141 

I 
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Frond counts 

1 2 .  REPORTED RESULTS : ~ 

centrations measured? 



'Versus the solvent control ~ 
Other Sisnificant Results: Frondstfrom the 983 and 

029 pg a i / ~  

test concentrations were curled. Roots on fronds fr 
highest test concentration (2029 kg ai/L) were much 
those in the controls. 

Statistical Results 

Statistical Method: Weighted least squares nonl near 
regression and Dunnett1s te t for means 
comparisons versus the pool d control. 

concentrations. 

i 
Results based on mean measu ed I 

Probit Slope: N/A 

95% C.I.: 603 - 8j2 pg a i / ~  

13. VERIFICATION OF STATISTICAL RESULTS: 

Statistical Method: Weighted nonlinear model (PR C NLIN) and 
Dunnett's (one tail) test £0 comparing 
means versus the solvent con rol. 
Results based on mean measur d i 
concentrations. 
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14. REVIEWER'S COMMENTS: This study is scientifically sound and 
fulfills the guideline requirements for an aquatic plant 
toxicity study. Based on mean measured concentdations, the 
14-day EC,, and NOEC for Lemna gibba exposed to 4.4-D were 
695 and 58.1 ppb ai, respectively. This study 4s classified 
as Core. I 



2, 4'-D - LEMNA 
File: 44295101 

8 .  

Transform: NO TRANSFORMATION 

2,4-D - LEMNA 
File: 44295101 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 ............................................................................ 
I 

GROUP ORIGINAL TRANSFORMEP ISOTONIZED 
IDENTIFICATION N MEAN MEAN MEAN 

Transform: NO TRANSFORMATION 

----a- .................... --- ----------- ----------- 
1 SOLVENT 3 627.667 627.667 
2 58.1 3 578.333 578.333 

----------- 
627.667 
578.333 

3 122 3 553.000 553.000 553.000 
4 250 3 520.333 520.333 520.333 
5 494 3 392.000 392.000 392.000 
6 983 3 233.000 233.000 233.000 
7 2029 3 111.667 111.667 111.667 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --------------- . 

WILLIAMS TEST (Isotonic regression model) TABLE h OF 2 .................................................. --------------- 
ISOTONIZED CALC. SIG TABLE DEGREES OF 

IDENTIFICATION MEAN WILLIAMS P=. 05 WILLIAM FREEDOM .................... ----------- ----------- ----- -------- 
SOLVENT 627.667 

58.1 578.333 1.524 1.76 
122 553.000 2.306 * 1.85 
250 520.333 3.315 * 1.88 
494 392.000 7.278 * 1.89 
983 233.000 12.189 * 1.90 

2029 111.667 15.936 * 1.91 
------------------------------------------------------------.---------------- 
s = 39.656 
Note: df used for table values are approximate when v > 20. 

-- ------------- 

k= 1, v=14 
k= 2, v=14 
k= 3, v=14 
k= 4, v=14 
k= 5, v=14 
k= 6, v=14 



MAX FEKEN LEMNA 
****************** 
CONC . NUMBER 

EXPOSED 
2029 1 0 0  
983  1 0 0  
494 1 0 0  
250  1 0 0  
122  1 0 0  
5 8 . 1  1 0 0  

06-15-98 
,********** 

NUMBER 
DEAD 

82  
63  
38 
1 7  
12  
8 

************** 
PERCENT 
DEAD 

82  
6 3  
38  
1 7  
1 2  
8 

UNRELIABLE. USE THE INTERVALS CALCULATED BY THE OTHER TESTS. 

~ 
AN APPROXIMATE LC50 FOR THIS SET OF DATA I S  687.1251 1 

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD 
SPAN G LC50 9 5  PERCENT CONFIDE CE LIMITS 

3 -0390846  699 .3131  597.3889 818.3768 X 
RESULTS CALCULATED USING THE PROBIT METHOD 

ITERATIONS G H GOODNESS OF F I T  PROBABIL TY 
3 2.4067723-02 1 9.1421193-02 I 

SLOPE = 1 .630966  
9 5  PERCENT CONFIDENCE LIMITS = 1 . 3 7 7 9 4 1  AND 1 .8839  I 
LC50 = 663.9358 
9 5  PERCENT CONFIDENCE LIMITS = 562.1798 AND 797.9798 

- 

9 5  PERCENT CONFIDENCELIMITS= 80.43564AND 141 .466  ~ . ........................................................................ 
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2,4-D - LEMNA 1 

14:15 Monday, June 15, 1998 

OBS CONC LOG-CONC Y l  Y2 Y3 Y4 Y5 Y6 

File:44295101.sas Page 2 

IcouNT 

1 0.0 572 642 669 . 
2 58.1 1176418 591 508 636 . 
3 122.0 2.08636 519 591 549 . 
4 250.0 2.39794 573 514 474 . 
5 494.0 2.69373 400 399 377 . 
6 983.0 2.99255 251 218 230 . 
7 2029.0 3.30728 119 111 105 

2,4-D - LEMNA 2 
MODEL: COUNT = CO * PROBNORM ((LOG EC50 - LOG CONC) / SIGMA) 

WEIGHTED REGRESSION 14:75 Monday, June 15, 1998 

1 1  Non-Linear Least Sauares I te ra t ive  Phase . . --- 
De d e n t  Variable COUNT Method: Gauss-Newton 

I ter  
0 

KG EC50 S l  GMA CO 
2.822000 

Uei hted Ss 
0.613000 628.000000 7i. 168538 

1 2.870239 0.480826 603.126487 
2 

49.992575 
2.868671 0.482277 603.938134 

3 
49.958497 

2.868594 0.482397 603.974100 
4 

49.95791 5 
2.868589 0.482406 603.976740 

5 2.868588 
49.957879 

0.482407 603.976941 
6 2.868588 

49.957876 
0.482407 603 -976956 

NOTE: Convergence criterion met. 
49.957876 

Non-Linear Least Squares Swrmary Stat is t ics Dependent Variable COUNT 

Source DF Weighted SS Weighted MS 

Regression 3 9048.0000000 3016.0000000 
Residual 18 49.9578759 2.7754375 
Uncorrected Total 21 9097.9578759 

(Corrected Total 20 2677.0708347 

Parameter Estimate Asymptotic Asymptotic 95 % 
Std. Error Confidence Interval 

1.75 2.00 2.25 2.50 2.75 3.00 

LOG-CONC 

Lower U er 
LOG EC50 2.8685883 0.029947238 2.80567190 2.9315B70 
S I GMA 0.4824066 0.035950461 0.40687800 0.55793524 
CO 603.9769558 16.231978134 569.87506051 638.07885108 

NOTE: 1574 obs had missing values. 1498 obs hidden. 
2,4-D - LEMNA 

COMPARISON OF MEANS FOR NOEL DETERMINATION 
TEST I F  TREATMENT I S  LESS THAN CONTROL 

14:15 Monday, 

Asymptotic Correlation Matrix 

Corr LOG-EC50 SIGMA CO June 15, 1998 
LOG EC50 1 - 0.63392943 1 
s I GAA 

- 0.74901 2391 - 0.63392943 1 
CO 

1 0.5672593927 
-0.749012391 0.5672593927 I 

2.4 - D-LEMNA 3 
MODELTCOUKT = CO * PROBNORM ((LOG-EC50 - LOG CONC) / SIGMA) 

SUMMARY OF NONLINEAR REGRESSION- 

General Linear Models Procedure 
Class Level Information 

Class Levels Values 

DOSE 7 0 122 250 494 983 2029 58.1 
14:15 Monday, June 15, 1998 

OBS CONC LOG-EC50 SIGMA CO RESID-SS EC50 I Number of observations i n  data set = 42 
1 0 2.86859 0.48241 603.977 49.9579 738.904 

2,4-D - LEMNA 4 
MOOEL: COUNT = CO * PROBNORM ((LOG-EC50 - LOG CONC) / SIGMA) 

14:75 Monday, June 15, 1998 I NOTE: Due to  missing values, only 21 observations can be used i n  
analysis. 

th is  

P lo t  of CWNT*LOG CONC. Symbol used js '0'. 
Plot  of PRED*LOG-CONC. Symbol used 1s . I .  

2,4-D - LEMNA 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST I F  TREATMENT I S  LESS THAN CONTROL 
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14:15 Monday, June 15, 1998 

General Linear Models Procedure 

Dependent Variable: RESPONSE 
Sum of Mean 

Source DF Squares Square FValue P r > F  

I Corrected Total 20 699860.5714 

Source 

DOSE 

Source 

DOSE 

C.V. Root MSE RESPONSE Mean 

9.204039 39.65626 430.8571 

D F Type I SS Mean Square F Value Pr F 

6 677843.9048 1 12973.9841 71.84 0.0001 

DF Type 1 1 1  SS Mean Square F Value Pr > F 

6 677843.9048 112973.9841 71.84 0.0001 

- - . . . . . . 
COMPARISON OF M ~ A N S  FOR NOEL DETERMINATION 
TEST IF TREATMENT IS LESS THAN CONTROL 

14:15 Monday, June 15, 1998 

File:44295101.sas Page 4 
58.1 - 0 
122 - 0 
250 - 0 
494 - 0 
983 - 0 
2029 - 0 

General Linear Models Procedure 

Level of - - - - - - - - - - -  RESPONSE---------- 

General Linear Models Procedure 

- - 

nt r_~~sthetype~expe~ifnertt w iscrermrfor 
f all treatments against a control. 

Alpha= 0.05 Confidence= 0.95 df= 14 MSE= 1572.619 
Crjtical.Value of Dunnett's T= 2.532 

Minimum Significant Difference= 81.991 

Comparisons significant at the 0.05 level are indicated by I * * * # .  

I 
Simultaneous Simultaneous 


