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MEMORANDUM 

SUBJECT: Revlew of Data for b ~ e ~ l s t r a t i o n  Standard 

FROM : Charles R .  Lewis 
Ecoloqlcal Effects Branch f i  

~azari Evaluation Division (TS-769C) / j f l  i - 
THRU : Douglas J. Urban, Head Sectron I11 

Ecologrcal Effects Branch 
Hazard Evaluation Dlvlsion (TS-769C) 

THRU: hv James W. Akerman, Chief BC./;- 

Ecologica~l Effects Branch 

TO: 

~azard Evaluation Divlsron (TS-769~) 

George Larocca, PM-15 
Insectrclde/Rodentlclde Branch 
Reglstratlon Dlvlslon (TS-767C) 

Ecoloqlcal Effects Branch (EEB) has completed the review 
of a Daphnla maqna Life Cycle Chronic Toxlclty Test submitted 
by ICI Americas, Inc. under EPA Accesslor No.406528-01. The 
followrng 1s a brlef summary of the revlew. 

The study appears to be sclentlfically sound but does not 
currently satisfy the Guldellne requirements. Among the discr- 
epancles are: the percent actlve ingredient of 1 4 ~ - ~ ~ ~ ~ ~ ~  
1s not clex; raw data are not available for analysis; holdlng 
perlod prlor to lnltiatlng the study 1s not reported; water - 
hardness was reported to be 206 to 275 mg/L as CaC03 (recommended 
hardness 1s 160 to 180 mg/L); and the Standard Evaluation 
Procedure (SEP) recommends that seven beakers at each concentr- 
atlon containing one daphnld each be used for collection of 
data on survival, growth, and reproductlon plus three beakers 
at each concentration contalnrng flve daphnrds each for 
collection of data on survrval. Thls test procedure used 
10 daphnlds ln each of four replicate test chambers per 
concentratlon. Submlsslon of requrred data and an adequate 
explanation of the discrepancies may result ln the study belng 
upgraded and satlsfylng the requirement. 

The authors concluded that the MATC value for Daphnia 
maqna was 1.1 ug/L. 
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DATA EVALUATION REPORT 

1. Chemical: N-(mereaptomethy1)phthalimide S-(0,O-dimethyl- 
phosphorodithioate 

"1 $0 

2. Test Material: 1 4 c - 1 M 1 ~ ~ ~  (Phosmet), percent ai wdtftawPr 

3. Study Type: Daphnia magna Life Cycle (21-Day ~enewal) 
Chronic Toxicity 

4. Study ID: Burgess, D. (1988) Chronic Toxicity of 
14~-IMIDAN to Daphnia magna Under Flow-Through 
Test .Conditions. Analytical Rro-Chemistry Labo- 
ratories, Inc.; Report No. 35778.  (Unpublished 
report received August 10, 1988; submitted by 
ICI Americas, Inc. under EPA Accession 
NO. 406528-01. ) 

5. ReviewedBy: Charles R. Lewis 
EEB/HED 

6. ApprovedBy: Douglas J. Urban 
Head, Section I11 
EEB/HED 

7. Conclusion: 1 t 
aP4 L +,&(,t4.k~p-2=a 

The study appears to be scientifically sound M does 
----rpt-currently satisfy the Guideline requirements. Raw data ' 
were w& rovided for analysis and the percent active ingre- 

A Q W  dient of P4C-I#IDAN is - clear. The authors concluded that 
the MATC value was 1.1 pg/L. fia,3a)6879</.k %/L A 

8. Recommendation: N/A 

9. Background: 

Submitted as a result of the Phosmet Registration 
Standard. 

10. Discussion of Individual Tests or Studies: 



Materials and Methods (Protocols): 

Daphnia magna were obtained from the ABC culture that 
has been maintained since 1977. The strain of Daphnia has 
been traced back to 1954 - Pennsylvania State University. 

Daphnia were tested at 20 5 2 OC with a photoperiod of 
16-hour daylight with a 30-minute transition period. Light 
intensity was 50 to 70 foot-candles. Daphnia < 24 hours old 
were selected for testing. 

The following description of the test system was copied 
directly from the submitted study: 

"A half-liter proportional diluter system described by 
Mount and Brungs, utilizing a Hamilton@ Micro Lab 420 syringe 
dispenser, was used for the intermittent introduction of 
dilution water and 14~-IMIDAN@ into the test chambers. The 
system contained seven sets of four replicate one-liter test 
chambers, designated as control, solvent control and level 
#1 through level #5. Flow-splittin chambers were utilized 

1% to thoroughly mix and divide each C-IMIDAN@ concentration 
for delivery to the test chambers. To minimize turbulence, 
the influent water was introduced into the test chambers 
via 14-gauge hypodermic needles. One-liter glass beakers, 
labeled A, B ,  C and D, were used as test chambers. These 
chambers had notched drains which were covered with 50-mesh 
stainless steel to prevent escape of the test daphnids. The 
daphnids were placed in each of the quadruplicate chambers. 
Aerated ARC well water, with the characteristics summarized 
in Table 1, was delivered to each test chamber at an average 
rate of 4.1 ml/min, an amount which was sufficient to replace 
the 1-liter test volume on an average of 5.9 times in a 
24-hour period. The test chambers were immersed in a tempera- 
ture controlled water bath held at 20°C (+2OC). Temperature 
was recorded continuously with a Rustrak xanger@ Data Logger. 

"The proportional diluter system used for the project 
was calibrated prior to testing by checking volume deliveries 
from the diluter mixing cell to obtain a dilution factor 
used for stock preparations. 

"The 14~-INIDAN@ test compound was allowed to flow 
through the test system prior to study initiation in order 
to equilibrate the test system. After equilibration was 
analytically verified, the study was initiated on January 
11, 1988, by random assignment of 10 first instar Daphnia 
magna (ABC Lot #87-1-3) to each of the four replicate test 
chambers. A total of 40 daphnids were exposed to each test 
level. The loading rate for each test level was 11 daphnid 
per 100 ml of dilution water. The daphnids were randomly 



p l a c e d  i n  t h e  t e s t  chambers  w i t h  t h e  u s e  o f  a  compu te r  
g e n e r a t e d  r a n d o m i z a t i o n  t a b l e .  

"The t es t  d a p h n i d s  w e r e  u n i f o r m l y  f e d  a n  e q u a l  volume 
p e r  t e s t  chamber o f  a n  a l g a l  s u s p e n s i o n  ( S e l e n a s t r u m  c a p r i -  
co rnu tum)  t h r e e  t i m e s  d a i l y  p r o v i d i n g  a p p r o x i m a t e l y  2-4 x 
108  c e l l s  t o t a l  t o  e a c h  r e p l i c a t e  on e a c h  d a y  o f  t h e  s t u d y .  
ABC mass  a l g a e  c u l t u r e s  w e r e  c o n c e n t r a t e d  by c e n t r i f u g i n g .  
A c e l l  c o u n t  by hemacytometer  was made, and f rom t h i s  c o u n t  
t h e  d e n s i t y  o f  c o n c e n t r a t e  d e t e r m i n e d  f o r  e a c h  mass  a l g a e  
c u l t u r e  h a r v e s t e d .  Daphnids  were supp lemen ted  o n c e  d a i l y  
w i t h  0.2 m l  p e r  t es t  chamber  o f  a  9 .0  mg/ml s u s p e n s i o n  o f  
T e t r a m i n B ,  c e r e a l  l e a v e s ,  v i t a m i n s  and y e a s t  g i v i n g  a  f i n a l  
s u s p e n d e d  s o l i d s  c o n c e n t r a t i o n  o f  1 .8  mg/l .  

" S u r v i v a l ,  abnormal  e f f e c t s  and o b s e r v a n c e  o f  f i r s t  
b r o o d  o f  t h e  o r g a n i s m s  were r e c o r d e d  d a i l y  t h r o u g h o u t  t h e  
s t u d y .  R e p r o d u c t i o n  s u c c e s s  was measu red  by c o u n t i n g  and 
d i s c a r d i n g  t h e  o f f s p r i n g  p roduced  i n  e a c h  c o n c e n t r a t i o n  e v e r y  
Monday, Wednesday, and F r i d a y  f o r  t h e  d u r a t i o n  o f  t h e  s t u d y .  
S e p a r a t i n g  i n s t a r  f rom a d u l t s  was a c c o m p l i s h e d  by g e n t l y  
removing a d u l t  d a p h n i d s  f rom e a c h  chamber  by means o f  a  
smooth g l a s s  p i p e t  and p o u r i n g  r e m a i n i n g  w a t e r  and young 
d a p h n i d s  t h r o u g h  a  50 mesh s t a i n l e s s  s t e e l  s c r e e n  i n t o  a  
o n e - l i t e r  b e a k e r .  

"The young c o l l e c t e d  on t h e  s c r e e n  were p l a c e d  i n  a  
b e a k e r  t o  b e  c o u n t e d  b e f o r e  b e i n g  d i s c a r d e d .  The s t r a i n e d  
w a t e r  and a d u l t  d a p h n i d s  w e r e  r e t u r n e d  t o  t h e i r  r e s p e c t i v e  
chambers  and p l a c e d  back  i n t o  t h e  t e s t  sys t em.  Each chamber  
was c l e a n e d  weekly  w i t h  a  n y l o n - b r i s t l e d  b r u s h  and r i n s e d  
w i t h  ABC w e l l  w a t e r .  The d i l u t e r  o p e r a t i o n  was o b s e r v e d  a t  
l e a s t  twice d a i l y  d u r i n g  t h e  s t u d y .  

"Water  q u a l i t y  p a r a m e t e r s  o f  d i s s o l v e d  oxygen and p H  
were measu red  on Days 0 ,  4 ,  7 ,  14  and 21 i n  a l t e r n a t i n g ,  
d u p l i c a t e  r e p l i c a t e s  o f  t h e  c o n t r o l ,  l o w ,  m i d d l e  and h i g h  
t e s t  c o n c e n t r a t i o n s .  T e m p e r a t u r e  measu remen t s  o f  t h e  w a t e r  
b a t h  were made d a i l y  w i t h  a  mercu ry  t he rmomete r  and w e r e  
r e c o r d e d  c o n t i n u o u s l y  w i t h  a  R u s t r a k  RangerB Data  Logger  
t e m p e r a t u r e  r e c o r d e r .  D i s s o l v e d  oxygen l e v e l s  were d e t e r -  
mined w i t h  a  YSI Model 54 ARC d i s s o l v e d  oxygen meter and 
p r o b e ,  w h i l e  t h e  p H  v a l u e s  were measured  w i t h  a  Reckman 
39831 e l e c t r o d e  and C o r n i n g  Model 140  pH/mV meter. W e l l  
w a t e r  s a m p l e s  f o r  t o t a l  o r g a n i c  c a r b o n  and suspended  s o l i d s  
a n a l y s i s  have  been  r o u t i n e l y  c o n d u c t e d  m o n t h l y  s i n c e  
J a n u a r y ,  1987 ."  

12 .  R e p o r t e d  R e s u l t s :  

Daphnia  magna s u r v i v a l  a f t e r  21 d a y s  was s i g n i f i c a n t l y  
d i f f e r e n t  ( 0 . 0 5 )  f rom c o n t r o l s  a t  3.6 ug/L. 



A t  t h e  1 . 6  ug/L r a t e ,  Daphnia  l e n g t h s  were a l s o  
s i g n i f i c a n t l y  d i f f e r e n t  t h a n  c o n t r o l s .  A 1 1  d a p h n i d s  h a d  
d i e d  b e f o r e  day  21 i n  t h e  3.6 ug/L chambers .  

The 21-day EC50 ( b a s e d  on  i m m o b i l i z a t i o n )  w a s  2 . 0  vg/L. 

I n  t h e  c o n t r o l s ,  f i r s t  b rood  o c c u r r e d  ( a v e r a g e )  i n  
8  d a y s .  A t  t h e  3.6 pg/L d o s e ,  t i m e  t o  f i r s t  b rood  w a s  
s i g n i f i c a n t l y  a f f e c t e d .  

"The mean young/adult/reproduction day  a f t e r  21 d a y s  
was s i g n i f i c a n t l y  a f f e c t e d  i n  t h e  mean measu red  e x p o s u r e  
l e v e l s  o f  1 .6  a n d  3.6 u g / l  o f  14~-IMIDAN@ ( T a b l e  3 ) .  A l l  
i n s t a r  p r o d u c e d  d u r i n g  t h e  s t u d y  a p p e a r e d  t o  be  no rma l .  

"Based on  t h e  s t a t i s t i c a l  a n a l y s i s  o f  s u r v i v a l ,  a d u l t  
mean l e n g t h ,  t i m e  u n t i l  f i r s t  b rood  a n d  y o u n g / a d u l t / r e p r o d u c -  
t i o n  day  f r o m  t h i s  21-day Daphnia  magna dynamic l i f e  c y c l e  
s t u d y ,  t h e  MATC l i m i t s  were e s t i m a t e d  t o  be  t h e  14~- IMIDAN@ 
mean measu red  c o n c e n t r a t i o n s  o f  0.78 a n d  1 .6  p g / l .  The MATC 
v a l u e  w a s  c a l c u l a t e d  t o  be  1.1 p g / l . "  

"Based on  t h e  s t a t i s t i c a l  a n a l y s i s  o f  s u r v i v a l ,  a d u l t  
mean l e n g t h ,  t i m e  u n t i l  f i r s t  b rood  a n d  y o u n g / a d u l t / r e p r o d u c -  
t i o n  day  f r o m  t h i s  21-day Daphnia  magna dynamic  l i f e  c y c l e  
s t u d y ,  t h e  MATC l i m i t s  were e s t i m a t e d  t o  b e  t h e  1 4 c - 1 ~ 1 D ~ N @  
mean measu red  c o n c e n t r a t i o n s  o f  0.78 and  1 . 6  u g / l .  The MATC 
v a l u e  was c a l c u l a t e d  t o  be  1.1 ug / l . "  

A Q u a l i t y  A s s u r a n c e  s t a t e m e n t  w a s  i n c l u d e d  i n  t h e  
r e p o r t .  

14 .  R e v i e w e r ' s  D i s c u s s i o n  a n d  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  - T h i s  s t u d y  d o e s  n o t  f o l l o w  t h e  
recommended p r o c e d u r e s  o u t l i n e d  i n  t h e  J u l y  1986 
S t a n d a r d  E v a l u a t i o n  P r o c e d u r e  (SEP) f o r  Daphnia  magna 
c h r o n i c  t o x i c i t y  t e s t i n g .  Among t h e  d i s c r e p a n c i e s  are :  
t h e  p e r c e n t  a c t i v e  i n g r e d i e n t  o f  14~-IMIDAN is n o t  p r o -  
v i d e d ;  no  r a w  d a t a  a re  a v a i l a b l e  f o r  a n a l y s i s ;  h o l d i n g  
p e r i o d  p r i o r  t o  i n i t i a t i n g  t h e  s t u d y  is n o t  r e p o r t e d ;  
water h a r d n e s s  was r e p o r t e d  t o  be  206 t o  275 mg/L a s  
CaC03 (recommended h a r d n e s s  is 1 6 0  t o  1 8 0  mg/L); i t  is 
n o t  c lea r  i f  a d u l t s  were p l a c e d  i n  water h a v i n g  t h e  same 
c o n c e n t r a t i o n  w h i l e  young were b e i n g  c o u n t e d ;  a n d  t h e  
SEP recommends t h a t  s e v e n  b e a k e r s  a t  e a c h  c o n c e n t r a t i o n  
c o n t a i n i n g  o n e  d a p h n i d  e a c h  be  u s e d  f o r  c o l l e c t i o n  o f  
d a t a  on  s u r v i v a l ,  g r o w t h ,  a n d  r e p r o d u c t i o n  a n d  t h r e e  
b e a k e r s  a t  e a c h  c o n c e n t r a t i o n  c o n t a i n i n g  f i v e  d a p h n i d s  



Percent  Surv iva l ,  Young/Adult/Reproduction Day, Length t o  F i r s t  Brood and Adult Length of 
Daphnia magna Continuously Exposed t o  ~ + - I M I D A N @  During a 21-Day ~ i f e  Cycle Study 

Chamber I. D. Mean Measured Meana Mean Length 
( Nominal Concentrat ion Adul ta Meana Young/Adult t o  F i r s t  

Concentrat ions)  ( W/L 1 Mean Length ( m m )  Percent  Su rv iva l  Reproduction Day Brood ( D ~ Y S ) ~  

Control  --- 3.6 9 2 4.7 8.0 

Solvent Control - - - 3.6 92 4.7 8.0 

Pooled ~ o n t r o l s b  --- 3.6 9 2 4.7 8.0 

Level 1 
(0.19 ug/L) 0.17 

&, Level 2 
1 (0.38 pg/L) 0.43 

Level 3 
(0.75 pg/L) 0.78 

Level 4 
(1.5 pg/L) 

Level 5 
(3.0 pg/L) 

"Denotes va lues  s i g n i f i c a n t l y  d i f f e r e n t  ( a  = < 0.05) from the  pooled c o n t r o l s  u s ing  one-way a n a l y s i s  of 
var iance  ( ANOVA) and Dunnett '  s m u l t i p l e  means test. 

aMean values  c a l c u l a t e d  d i r e c t l y  from raw da t a .  
b ~ e ~ r e s e n t s  pooled c o n t r o l  and so lven t  c o n t r o l  values.  The c o n t r o l s  were combined s i n c e  s t a t i s t i c a l  a n a l y s i s  

showed no s i g n i f i c a n t  d i f f e r e n c e  between t h e  measured parameters.  



Measured Concentrat ions of  1 4 ~ - ~ ~ ~ ~ ~ ~ @  During t h e  21-Day 
Chronic L i f e  Cycle Toxic i ty  Study with Daphnia magna 

Measured Concentrat ions (mg/L) 

Day 0 Day 4 

< M Q L ~  < M Q L ~  

Day 7 Day 14 Day 21 

< M Q L ~  < M Q L ~  < M Q L ~  Solvent Control < MQL 

Level 1 
(0 ,19 ppb)a 

Level 2 
(0.38 ppb)a 

Level 3 
A (0.75 ppb)a 
I 

Level 4 
(1.5 ppbIa 

Level 5 
(3.0 ppb)a 

D i lu t e r  Stock 
(3.0 ug/mL) 

a ~ o m i n a l  concent ra t ions .  
b~~~ ca l cu l a t ed  f o r  each sample day. 
CPercentage rounded t o  whole number. 



Water Quali ty Measurements During the  Chronic Toxicity Test of t o  Daphnia magna 

Control Level #I Level #3 Level #5 

Study Temp. a D. 0. b Temp. D. 0. Temp. D. 0. Temp. D. 0. 

Day Replicate O C  - - - - -  mg/L pHc OC mg/L PH OC mg/L PH - mg/L Jg - - -  O C 

a~emperature-Mercury Thermometer o r  continuous measuring devise. 
b ~ i s s o l v e d  oxygen concentrations-dissolved oxygen system (YS1 Model 54 a r c ) .  
CpH-pH Probe (Beckman 39831 e lec t rode)  used with a Corning Model 140 pH and mV meter. 
Note: Dissolved oxygen s a t u r a t i o n  a t  the  t e s t  temperatures of 20 and 20 OC i s  8.7 and 8.5 mg/L. This 

value has been corrected f o r  a l t i t u d i n a l  pressure of ABC Laboratories. 



procedure used 10 daphnids in each of four replicate 
test chambers per concentration. 

b. Statistical Analysis - No raw data were provided for 
analysis. 

c. Discussion/Results - No conclusions can be reached at 
this time without benefit of raw data and an explanation 
of the discrepancies. 

Adeauacv of Studv 
.- - 

1 )  Category - S u p @ m m d b  

2) Rationale - Refer to Section 
3) Repairability - May be upgraded with submission of 

complete data. 

15. Completion of One-Liner: 

16. CBI Appendix: N/A 


