


Data Evaluat ion 

1 . Chemical : Roundup (41 -36% a .i .) 

2. C i t a t i o n :  Surprenant, D.C., "Acute T o x i c i t y  o f  Roundup t o  t h e  Water 
Flea (Daphnia rnagna," prepared by E.G. & G ,  Bionomics Aquatic 
Toxicology Laboratory, Wareham, Massachusetts, f o r  Monsanto, 
S t .  Louis, Mo., Reg. No. 524-308, Submission 3/30/81. 

3. Reviewed by: Miachel Rexrode 
F i  sherv B i o l  oai s t  
~ c o l  og jca l  ~ f i e c t s  Branch, HED 

Date Reviewed: Ju l y  6, 1981 

5. Test Type: Aquatic Inve r teb ra te  LC50 

A). Test Type: Daphnia magna 

B) . Test ma te r ia l  : Roundup (41.36% a .i .) 
(Isopropylamine s a l t  o f  glyphosate) 

C). Report Result :  The acute 48-hour LC50 o f  Roundup t o  Da hnia 

i m i t s  ranging from 4.4-6.3 mg/l . + ma na was est imated a t  5.3 mg/l w i t h  con idence +- 
6. Reviewers Conclusion: Data der ived from t h i s  study appear t o  be s c i e n t i f i c a l l y  

sound and s a t i s f y  t h e  regu la to ry  requirments as s ta ted  
i n  t h e  EPA guidel ines,  1978, f o r  a formulat ion.  The 
LC50 o f  5.3 mg/l imp l i es  t h a t  Roundup formula t ion  i s  
moderately t o x i c  t o  daphnids. The no d i  scernabl e 
concentrat ion l e v e l  through 48-hours was l e s s  than 1.9 
mg/l 

7. Methods and Mate r ia l s  

A) Cu l tu re  water was prepared by r e c o n s t i t u t i n g  deionized water and 
f i l t e r i n g  i t  through and Amberl i te XAD-7 r e s i n  column t o  remove any 
p o t e n t i a l  organic contaminants. Th is  water had ij t o t a l  hardness 
and a1 k a l i n i t y  as calcium carbonate (CaC03) o f  175+15 mg/l and 130t10 - mg/l , 
a d i sso l  ved oxygen (DO) concentrat ion o f  greater  tKan 5.3 mg/l , a 
spec i f i c  conductance o f  400-600 umhos/cm, a pH range o f  7.9-8.3 and 
a temperature o f  22+1°C. The t o x i c i t y  t e s t s  were conducted i n  250 m l  
beakers each contai'iring 150 m l  o f  t e s t  so lu t ion .  F i f t e e n  daphnids, 
<24 hours o ld,  were i m p a r t i a l l y  d i s t r i b u t e d  t o  each concentrat ion 
(5  daphnids per rep1 i cate)  . Concentrat ion l e v e l  s and percentage 
m o r t a l i t y  a r e  l i s t e d  i n  t a b l e  1. 
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Table-1. Concentrat ions tes ted  and corresponding observed percentage 
m o r t a l i t i e s  o r  Daphnia magna exposed t o  Roundup. 

Nominal Concentrat ion Percentage M o r t a l i t y  

mg/l 24 hours 48 hours 

c o n t r o l  

B)  S t a t i s t i c a l  Analysis:  Moving Average Angle Method. 

8. Discussion: This  s tudy appears t o  f o l l o w  t h e  EPA Guide l ine  requirements 
f o r  an acute aquat ic  LC50 t e s t .  The no d i s c e r n i b l e  e f f e c t  
concent ra t ion  through 48-hours was l e s s  than 1.9 mg/l. 

Va l i da t i on :  Core 



DATA EVALUATION RECORD 

Chemica l :  ~ l ~ ~ h o s a t e , ~ #  l03601 

T e s t  M a t e r i a l :  Roundup ( 4 1 . 3 6 %  a i )  

S t u d y  Type: 48-hour  LC50 - Daphnia  magna 

S t u d y  I D :  LeBlanc ,  G.A. ; S u r p r e n a n t ,  D. C. ; S l e i g h t ,  B.H. I11 
( 1 9 8 0 )  Acu te  T o x i c i t y  o f  Roundup t o  t h e  Water 
F l e a  ( D a p h n i a  magna) :  R e p o r t  #BW-80-4-636; 
Monsanto S t u d y  No. BN-80-07 9. ( U n p u b l i s h e d  
s t u d y ,  i n c l u d i n g  l e t t e r  d a t e d  F e b r u a r y  21, 1980 ,  
f rom R. O l e s o n  t o  R o b e r t  B. F o s t e r ,  r e c e i v e d  
A p r i l  2 ,  1981 ,  u n d e r  524-308; p r e p a r e d  by EG and  
G, B ionomics  , s u b m i t t e d  by Monsanto Co., Wash ing ton ,  
DC; CDL: 244749-B) . 

Reviewed by: Denn i s  J. McLane 
W i l d l i f e  B i o l o g i s t  

s i g n a t u r e  : )me& 

D a t e  : 

Approved by: Raymond W. Matheny S i g n a t u r e  
S e c t i o n  Head 
EEB/HED Da te  : 

8 - 30 -gsd 
C o n c l u s i o n :  

T h i s  s t u d y  c a n  b e  u s e d  f o r  h a z a r d  a s s e s s m e n t  p u r p o s e s .  
A l s o ,  i t  meets t h e  g u i d e l i n e  r e q u i r e m e n t s  f o r  f o r m u l a t e d  
p r o d u c t  t e s t i n g .  Us ing  t h e  t o x i c i t y  c a t e g o r i e s  o f  Brooks  
e t  a l .  ( 1 9 7 3 )  t h e  a c u t e  LC50 o f  5.3 ( 4 . 4  t o  6 . 3 )  mg/l would 
p l a c e  Roundup, 41.36% a i ,  i n t o  t h e  c a t e g o r y  o f  m o d e r a t e l y  
t o x i c .  

Recommendation: 



9. Backsround: 

This study was first reviewed by M. Rexrode on 
July 6, 1981. 

10. Discussion of Individual Test: 

11. Materials and Methods: 

a. Test animals - were Daphnia magna from EG and G I  Bionomics 
Laboratory stocks; less than 24 hours old. 

Test system - Two hundred fifty ml beakers per 150 ml 
of test solution; static exposure to reconstituted 
water, at 23 "C; 48-hour duration. 

b. Dose - Static bioassay using nominal concentrations; no 
solvent used. 

c. Design - Fifteen Daphnia per level; 6 dose levels plus 
control (1.9, 3.1, 5.3, 8.7, 14, and 24 mg/l). 

d. Statistics (Excerpted from the Study): 

Stephan, C. (1978) U.S. EPA, Environmental 
Research Laboratory, Duluth, MN, Personal 
communication. 

12. Reported Results (Excerpted from the Study): 

Table 1. Estimated Lc50 values and confidence intervals 
for the water flea (~aphnia magna) exposed to 
Roundup. 

No-discernible- 
LC50 (mg/l) effect concentration 

24 hours 48 hour2 through 48 hours (mg/l) 

aEstimated by probit analysis. 
b~stimated by the moving average angle method. 
c95% confidence interval. 

13. Study Author's ~onclusions/~~ Measures (Excerpted from Study): 

The 48-hour LC50 for the water flea exposed to 
Roundup, estimated by the moving average angle 



method ,  was 5 . 3  mg/l.  T a b l e  1 summar izes  t h e  
e s t i m a t e d  LC50's and con£  i d e n c e  i n t e r v a l s  and 
s t a t e s  t h e  n o - d i s c e r n i b l e - e f f e c t  c o n c e n t r a t i o n  
t h r o u g h  48 h o u r s .  The n o - d i s c e r n i b l e - e f f e c t  
c o n c e n t r a t i o n  is t h e  h i g h e s t  c o n c e n t r a t i o n  t e s t e d  
a t  which t h e r e  w e r e  n o  m o r t a l i t i e s  o r  o b s e r v e d  
b e h a v i o r a l  and p h y s i c a l  a b n o r m a l i t i e s  ( i . e . ,  
e r r a t i c  swimming, f l a r e d  c a r a p a c e ) .  

14.  R e v i e w e r ' s  D i s c u s s i o n  and  I n t e r p r e t a t i o n  o f  t h e  S t u d y :  

a .  T e s t  P r o c e d u r e s :  The s t u d y  p r o c e d u r e s  f o l l o w  t h e  
g u i d e l i n e s  i f  f o r m u l a t e d  p r o d u c t  t e s t i n g  is r e q u i r e d .  

b .  S t a t i s t i c a l  A n a l y s i s :  The EEB L e x i t r o n  P r o b i t  method 
a g r e e s  w i t h  t h e  r e p o r t e d  v a l u e  o f  5 . 3  mg/l.  

c . D i s c u s s i o n / R e s u l t s :  The s t u d y  i s  a d e q u a t e  f o r  h a z a r d  
a s s e s s m e n t  and  meets t h e  g u i d e l i n e  f o r  f o r m u l a t e d  p r o d u c t ,  
Roundup. 

d .  Adequacy o f  S t u d y :  

1. C l a s s i f i c a t i o n :  C o r e  for t h e  f o r m u l a t e d  p r o d u c t .  

2. R a t i o n a l e :  The s t u d y  f o l l o w e d  t h e  g u i d e 1  i n e  p r o c e d u r e s .  

3 .  R e p a i r a b i l i t y :  N/A 

1 5 .  Comple t ion  o f  One-Liner  f o r  S t u d y :  

Completed J u l y  1 2 ,  1985 

1 6 .  C B I  Appendix:  

N/A 



Data Eva lua t i on  

1. Chemical: Roundup (41.36% a.i.) 

2. C i t a t i o n :  Surprenant, D.C., "Acute T o x i c i t y  o f  Roundup t o  t h e  Water 
F lea  (Da hn ia  magna," prepared by E.G. & G ,  Bionomics Aquat i c  
Tox ico  re ogy Laboratory ,  Wareham, Massachusetts, f o r  Monsanto, 
S t .  Louis,  Mo., Reg. No. 524-308, Submission 3/30/81. 

3. Reviewed by: Miachel Rexrode 
F i  shery B i  01 og i  s t  
Eco log i ca l  E f f e c t s  Branch, HED 

4. Date Reviewed: J u l y  6, 1981 

5. Test  Type: Aquat ic  I n v e r t e b r a t e  LC50 

A). Tes t  Type: Daphnia magna 

B). Tes t  m a t e r i a l :  Roundup (41.36% a.i.) 
( Isopropy lamine s a l t  o f  g lyphosate)  

C). Report  Resu l t :  The acu te  48-hour LC50 o f  Roundup t o  Da hn ia  

i m i t s  r ang ing  f rom 4.4-6.3 mg/l. 
91- ma na was es t imated  a t  5.3 mg/l w i t h  con idence r" 

6. Reviewers Conclusion: Data de r i ved  f rom t h i s  s tudy  appear t o  be s c i e n t i f i c a l l y  
sound and s a t i s f y  t h e  r e g u l a t o r y  requ i rments  as s t a t e d  
i n  t h e  EPA gu ide l i nes ,  1978, f o r  a f o rmu la t i on .  The 
LC50 o f  5.3 mg/l i m p l i e s  t h a t  Roundup f o r m u l a t i o n  i s  
moderate ly  t o x i c  t o  daphnids. The no d i sce rnab le  
concen t ra t i on  l e v e l  th rough  48-hours was l e s s  than 1.9 
mg/l 

7. Methods and M a t e r i a l s  

A) C u l t u r e  water was prepared by r e c o n s t i t u t i n g  de ion i zed  water and 
f i l t e r i n g  i t  th rough and Arnber l i te  XAD-7 r e s i n  column t o  remove any 
p o t e n t i a l  o rgan i c  contaminants. Th i s  water had 3 t o t a l  hardness 
and a l k a l i n i t y  as ca l c i um carbonate (CaC03) o f  175+15 mg/l and 130+10 - mg/l, 
a d i sso l ved  oxygen (DO) concen t ra t i on  o f  g rea te r  tKan 5.3 mg/l , a 
s p e c i f i c  conductance o f  400-600 umhos/cm, a pH range o f  7.9-8.3 and 
a temperature o f  22+1°C. The t o x i c i t y  t e s t s  were conducted i n  250 m l  
beakers each c o n t a i n i n g  150 ml o f  t e s t  s o l u t i o n .  F i f t e e n  daphnids, 
<24 hours o l d ,  were i m p a r t i a l l y  d i s t r i b u t e d  t o  each c o n c e n t r a t i o n  
( 5  daphnids pe r  r e p l i c a t e ) .  Concent ra t ion  l e v e l s  and percentage 
m o r t a l i t y  a r e  l i s t e d  i n  t a b l e  1. 



Table-1. Concentrat ions tes ted  and corresponding observed percentage 
m o r t a l i t i e s  o r  Daphnia magna exposed t o  Roundup. 

Nominal Concentrat ion Percentage M o r t a l i t y  

mg/l 24 hours 48 hours 

c o n t r o l  

B)  S t a t i s t i c a l  Analysis:  Moving Average Angle Method. 

8. Discussion: This  s tudy appears t o  f o l l o w  t h e  EPA Gu ide l ine  requirements 
f o r  an acute aquat ic  LC50 t e s t .  The no d i s c e r n i b l e  e f f e c t  
concent ra t ion  through 48-hours was l e s s  than 1.9 mg/l. 

Va l i da t i on :  Core 



MCLANE GLYPHOSATE DAPHNIA 4 8  HOUR LC50 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CONC . NUMBER NUMBER PERCENT BINOMIAL 

EXPOSED DEAD DEAD PROB.(PERCENT) 
24 1 5  1 5  1 0 0  3 .051763-03 
1 4  1 5  1 5  1 0 0  3.05176E-03 
8 . 7  1 5  1 4  9 3 . 3 3 3 3  . 0 4 8 8 2 8 1  
5 .3  1 5  5 3 3 . 3 3 3 3  1 5 . 0 8 7 9  
3 . 1  1 5  3 20  1 . 7 5 7 8 1  
1 . 9  1 5  0 0 3 .051763-03 

THE BINOMIAL TEST SHOWS THAT 3 . 1  AND 8 . 7  CAN BE 
USED AS STATISTICALLY SOUND CONSERVATIVE 9 5  PERCENT 
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL 
ASSOCIATED WITH THESE LIMITS I S  GREATER THAN 9 5  PERCENT. 

AN APPROXIMATE LC50 FOR THIS SET OF DATA I S  5 . 9 9 8 4 5  

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

4 , 0 7 0 7 8 9 1  5 .1664  4 .29286  6 .18928  

RESULTS CALCULATED USING THE PROBIT METHOD 
ITERATIONS G H GOODNESS OF F I T  PROBABILITY 

5 . I 3 8 0 1  1 . 4 2 3 6 8 6  

SLOPE = 5 . 4 4 7 1 6  
9 5  PERCENT CONFIDENCE LIMITS = 3 .42356  AND 7 .47077  

LC50 = 5 .24957  
9 5  PERCENT CONFIDENCE LIMITS = 4 .33937  AND 6 .32356  

LC10 = 3 .06884  
9 5  PERCENT CONFIDENCE LIMITS = 2 . 0 7 6 0 8  AND 3 .80356  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  





Page 2  

9. MATERIALS AND METHODS 

A. T e s t  Procedures 

Five concen t r a t ions  of  t h e  t e s t  compound, 32, 56, 100, 180, and 
320 mg/l, wi th  t e n  Daphnia p e r  concen t r a t ion  were s e l e c t e d  f o r  
d e f i n i t i v e  bioassay.  

B. S t a t i s t i c a l  Analysis  

The s t a t i s t i c a l  va lues  were obta ined  by employing a computerized 
LC50 program developed by Stephan's  EPA. 

The fol lowing c h a r t  of t o x i c  r e a c t i o n s  was p re sen ted  i n  t h e  raw 
d a t a :  

I 24 h r s  I 48 h r s  I 
T e s t  Conc. 1 Dead I Obs I Dead I Obs I 
Contro l  a  I 0 I N I 0  N 

N = Normal OTB = On t h e  Bottom 
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10. REVIEWER'S EVALUATION 

A. T e s t  Procedure  

The t e s t  p rocedure  was s c i e n t i f i c a l l y  sound. 

B. S t a t i s t i c a l  A n a l y s i s  

The r e p o r t e d  s t a t i s t i c a l  v a l u e s  were i d e n t i c a l  t o  t h o s e  
produced by t h e  b inomia l  method a v a i l a b l e  t o  EEB. ( s e e  
a t t a c h e d  computer p r i n t o u t .  ) 

The t e s t i n g  o f  a f o r m u l a t i o n  i s  n o t  covered  by t h e  g u i d e l i n e s .  
However, t h i s  s t u d y  i s  s c i e n t i f i c a l l y  sound and i s  s u f f i c i e n t  
f o r  u s e  i n  a hazard  assessment .  

D. Conclusion 



- , C  -., 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ! / [  

v CONC NUMBER NUMBER PERCENT BINOMIAL 
EXPOS ED DEAD D EAD PROB. (PERCENT)  

3 2 0  2 0  1 7  8 5  0.1288414 
.I 8 0  2 0  16 8 0 0 5908966 
100  2 0  8 4 0 25.17223 

1 56 2 0  0 0 9 0536743E-05 
3 2  2 0  0 0 9 536743E-05 

THE 8 1  NOMl AL TEST SHOWS THAT 56 AND 1 8 0  CAN BE 
USED A S  STATISTICALLY SOUND CONSERVATIVE 9 5  PERCENT 
CONFIDENCE L IMI  TS, BECAUSE THE ACTUAL CONFIDENCE LEVEL 
ASSOCIATED WITH THESE L l M l T S  I S  GREATER THAN 9 5  PERCENT. 

AN APPROXIMATE LC50 FOR THl S SET OF DATA I S  115.1136 

RESULTS CALCULATED US 1 NG THE MOV I NG AVERAGE METHOD 
SPAN G LC50 9 5  PERCENT CONFIDENCE L I M I T S  
3 0 .08602108 130.2456 106.3672 158.5978 

RESULTS CALCULATED US l NG THE PROB l T METHOD 
l TERAT l ONS G H GOODNESS OF F I  T PROBABI L l TY 
6 0.1053849 1 0.128189 

- SLOPE - 3 0982357 
9 5  PERCENT CONFIDENCE L l M l  TS = 2 .689563 AND 5 - 2 7 5 1  51 

LC50 = 134.0922 
9 5  PERCENT CONFIDENCE L I M I T S  = 109.9532 AND 165.1647 

LC10 = 64.34237 
9 5  PERCENT CONFIDENCE L l M l  TS = 42.9416 AND 81 .go297 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

9, ROY t983 
OFFICE OF 

MEMORANDUM PESTICIDES A N D  TOXIC SUBSTANCES - 
TO : EEB F i l e s  

THRU : Raymond Matheny (i7Wfl 
Head, S e c t i o n  # 1  
E c o l o g i c a l  E f f e c t s  B ranch  
Hazard  E v a l u a t i o n  D i v i s i o n ,  TS-769 

- SUBJECT P r e v i o u s l y  s u b m i t t e d  A q u a t i c  S t u d i e s  w i t h  -. 
G l y p h o s a t e  and  t h e  S u r f a c t a n t s  "W" , 'I AA" , 
"X-77" a s  w e l l  a s  62.4% G l y p h o s a t e ,  i s o p r o p y l a m i n e  
( IPA)  s a l t  w i t h  N o  s u r f a c t a n t .  

The p e r c e n t a g e  o f  a c t i v e  i n g r e d i e n t  w a s  n o t  r e p o r t e d  for  
t h e  s u b j e c t  s t u d i e s .  Hence,  L y l e  G i n g e r i c i l  (223-6968)  o f  
M o n s a n t o ' s  Washing ton  O f f i c e  w a s  c o n t a c t e d  a n d  t h e  f o r m u l a t i o n  
i n f o r m a t i o n  r e q u e s t e d .  The p e r c e n t a g e  o f  b o t h  t h e  II'A s a l t  
o f  g l y p h o s a t e  a n d  s u r f a c t a n t  were a v a i l a b l e .  

- - 

IPA s a l t  o f  g l y p h o s a t e  - S u r f a c t a n t  
(I 4 

. 1. 4 0 . 7 %  (MON2139)" ~+$. - 1 5 %  b 




