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GUIDELINE DEVIATIONS: 

1. The test consisted of only two replicates; four 
replicates are required. I I  

I 

9. MATERIALS AND METHODS: I I 
I 

I A. Bioloqical System: I 

I 
R e p o r t e d n f o r m a t  iun 

sheepshead minnow 
on v a r i e g a t u s )  . I 

~ulti ~~uaculdure System, 
Inc. , ~rnma~ansett, New York 

A C J ~  at beginning of test: 
~ m b r ~ o s  2 to 24 hours old. 

emqryos per replicate cup, 4 licate vessel; 
replicates per concentration. 

~iriimum of 30 fish per treat- Post hatch exposure: 
meritf for post-hatch exposure. 20 fish per ]replicate vessel; 

2 replicate vesrsels per 
treatment. ~ 

~ o j t  Hatch: % of embryos that 100% of embdyos in each 
produce live fry must be > 50% control produced live fry. 
in each control; % hatch in any 
codtrol embryo cup must be no 

I  

I 

mode than 1.6 times that in 1 time I 
L 

-. 

I 
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DP Barcode D209355 D No.: 432505-01 SIRT 
Guideline Criteria Reported Information 

Feeding: Fish should be fed at Fish were fed lPrtemia s a l i n a  
least twice daily. Fish should nauplii 2-31 t mes daily 
not be fed for at least 24 hr 

i 
except durilng final 24 hours 

prior to termination on day 32. prior to te'st termination. 

Counts: At a minimum, live fish Number of l~ivb fish were 
should be counted 11, 18, 25, counted daily ( during the 3 2 
and 32 days after hatching. days post-hatch. 

Controls: Avg. survival'at end 100% survivpl in the controls 
of test must be 2 80%. Survival at test terini 
in any control chamber must not 
be < 70%. 

' I 
Controls: Negative control and A dilution bater control and 
carrier control (when a solvent cbntrol ( 0.1 ml 
applicable) are required. DMF/L) were iqcluded in this 

study. 
I 

Comments : None. 

B. Physical System: 

Guideline Criteria Reported Information 

TeBt Water: 1. Natural sedwater with 
1) May be natural (sterilized salinity adjusted to 15-17 
and filtered) or a commercial parts per thouiand (ppt) using 
mixture; dechlorinated tapwater. The 
2) Natural seawater should test water 
have weekly range of salinity particle 

leks than 0.8 pH units; 
less than 6%, monthly pH range 

3) Salinity should be 2 15 
parts per thousand; 
4) Water must be free of study. 
pollutants. . 4. Boron was 3.3 mg/l in a 

sample of test water. No 
other pollutants were 
detected. j 1 I 

Test Temperature: Depends upon 29.9 20.3 OC Brjnge 29.3-32 OC) . 
test species; should not I I 
deviate by more than 2OC from I 
appropriate temperature. For , 
sheepshedd minnow, either 25OC , 
or 30°C is recommended. I 

-- 

I 
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DP Barcode D209355 MRID No.: 432505-01 

Guideline Criteria Reported Information 

~hotoperiod: Recommend 16L/8D. 16 hours ligpt/8 hours dark. 

Dosing Apparatus: Intermittent An intermittlenk flow 
flow proportional diluters or proportional dhltuter was used. 
continuous flow serial The test was cbnsisted of a 
diluters should be used. A dilution water czontrol , a 
minimum of 5 toxicant concen- solvent cont/ro{,,'and 5 
trations with a dilution concentratiohs with a dilution 
factor not greater than 0.5 factor of approximately 0.5. 
and controls should be used. 

Toxicant Mixing: 1. The syst was not clearly 
1) Mixing chamber is described; ppeared that no 
recommended but not required; mixing chambbr was used. 
2) Aeration should not be used 2. Not repokt d. 
for mixing; 

a 
3. Not report 

3) It must be demonstrated 4. Not report 
that the test solution is 
completely mixed before intro. 
into the test system; ~ 
4) Flow splitting accuracy 
must be within 10%. 

I 

T e s t  Vessels: All glass or Embryo cages wkre suspended in 
glass with stainless steel 20-L glass aqudria. 
frame . I 

I 

m r y o  CUPS: 120 ml glass jars Embryo cages wkre constructed 
, with bottoms replaced with 40 of glass cylin&ers with Nitex@ 

mesh stainless steel or nylon. screen bottomsl! The size of 
screen. . the cylinders #as not 

reported. 
I 

Flow Rate: Flow rates to 6.8 volume excF~anges per 24 
larval cups should pkovide 90%. hours. , 
replacement in 8-12 hours. I I 

Flow rate must maintain DO at I 

above 75% of saturation and 
maintain the toxicant level. 

Aeration: Dilution water Aeration in t e t  4 vessels was 
should be aerated to insure DO initiated at 24 hours to 
concentration at or near 100% maintain D.O. $toncentrations 
saturation. Test tanks and - >82% of saturadion. 
embryo cups should not be 
aerated. ~ 



DP Barcode D209355 MRID No.: 432505-01 
I I 

Comments: The report indicates that aeration of lthe test vessels 
was initiated at 24 hours; however, a comment in the 
GLP Statement indicates that D.O. levels fell slightly 
below 75% saturation on day 6 of the test, "prior to 
the initiation of aeration." This lsta discrepancy in 
the report. Raw data for water quali4y were not 
presented in the report; only weekly qanges were 
reported. I 1  

I 

C. Chemical System: I 
Guideline criteria Reported Lnf ormat ion 

Concentrations: Minimum of 5 - Dilution watr a control, 
concentrations and a control, solvent 
all replicated, plus solvent 
control if appropriate. 
- ~oxicant conc. must be 
measured in one tank at each 
toxicant level every week. 
- One concentration must 
adversely affect a life stage 
and one concentration must not - Yes. 
affect any life stage. I 

I I 

Other Variables: 1. D.O. was measured daily in 
1) DO must be measured at each each test chamher that 
conc. at least once a week; contained 
2) Natural seawater must 2. Test 
maintain a constant salinity consistent quality. 
and not fluctuate more than 6% 
weekly; monthly pH range < 0.8 
pH units. I 

' 1  

0.1 ml/L DMF. l I  
I 

~l 
acceptable: dimethylformamide, I  I 
triethylene glycol, methanol, 
acetone, ethanol. I I 1 I 

I 
Comments : Toxicant concentra<ion was maintained at 61-1131 of 
nomilnal concentrations. I 

' I 

I 

I 

I  . I  ~ 
5 

I  

- I 
I 
I 1 1  
I 

I I 
I  I 
1 I 
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10. REPORTED RESULTS: ~1 
I 

Guideline Criteria Reported Information 

Data Endpoints must include: - Number of embryos hatched; 
- Time to hatch; 
- Mortality of embryos, 
larvae, and juveniles; 
- Time to swim-up (if 
aPProP 1 ; - Measurement of growth; - Incidence of pathological or 
histological effects; - Observations of other 
effects or clinical signs. 

Raw data included? (Y/N) 

All appropriht+ data endpoints 
listed at lekt werd reported. 

~ ~ 

Yes. I ' I  1 

1 l l  
Effects Data: 1 ~~ 

COMMENTS: The percentage hatched was 
as the number of embryos that hatched by the 
authors as time to hatch. The authors 
hatch as hatched fish on day 3 for the 
groups, and unhatched live embryos plus 
the four highest test levels. 

I 
I !" 

I 

!i 
8 

1 
1 
i1 . 

1 

t 

Toxicant 
Conc . 
CPS/L) 

, Total 
Length 

1 (mm) 

'64  51 0 0 - - 0 0 ! - - - - 
kI3 = i  Not detected (detection limit = 0.80 pg/D) 4 1 

I , I 

Nom.. 

Ctrl 

I 

A 

, 26 

Wet weightl 
(mg) I 

Percent 
Hatch 

Meas. 

ND 

Solv 

3.8 

7.7 

16 

32 

B 

26 

A 

340 

A 

100 

ND 

2.6 

6.0 

16 

26 

I 

B ~ 
320 

B 

100 

100 

100 

95 

30 

12.5 

~ i m e  to 
Hatch 

100 

100 

87.5 

17.5 

15 

A 

3 

! 

Survivaq I 
(35 days) 

I 

' B  

3- 

3 

3 

5 

8 

8 

A 

100 

3 

3 

5 

8 

8 

B 

100 

100. 

100 

100 

20 

7.5' 

100 

100 

95 

17.5 

10 

27 

; 26 

i 26 

1 26 
1 2 6  

26 

26 

26 

26 

25 

370 

350 

340 

360 

330 

I 

360 
I 

350 

340 
I 

350 

300 
I 
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Statistical Results: ~ 1 

The authors noted: "No fish survived to hatch ad 51 pg/L 
carbofuran Techni~al.~~ 

~ o x i c i t ~  Observations: "The only sublethal effect noted during 
the study was .the relative size of test organis& as visually 

> 

Statistical Method: Dunnettts Test 

observed (several treatment fish in the highest 
were observed to be smaller than the controls).'l 
(attached) . 1 

NOEL: 6.0 p g / ~  1 I LOEL: 16.0 pg/L T C :  9.8 pg/L 
I 1 I 

3 concentrations 
See Table 5 

Most sensitive endpoint: Survival and observed ' 
I size. 
I 

l i  Comments: Although very few embryos in the fdur 
conckntrations hatched by day 3, the authors 
perckntage survival at hatch for these four test 
based on the number of unhatched live embryos plus 

I I on day 3 (see Table A.l, attached). This practic~e 
high r percentages survival at hatch for the four 
conc t nkrations and yielded a less conservative 

I I 
1 1  

11. ]Reviewergs Statistical !Results: I 
I I I 

1 Statistical Method: Williamst Test I 
I 

I I 

NOEL: 2.6 pg/L LOEL: 6.0 pg/L MATC: 
I I 

1 Most sensitive endpoint: Percentage ~urvdvdi 

highest test 
aalculated the 

concentrations 
hatched fish 
led to much 

highest 
NOEL. 

3.9 pg/L 

at Hatch 

, Comments: This study is scientifically sound fulfills the 
guideline requirements for an estuarine fish life-stage 
test/ The NOEL and LOEL of carbofuran sheepshead 
minnow are 2.6 and- '6.0 pg/L, is 3.9 pg/L. 

I I I 
I 

. I  
1 I 
I ~ 
1 

I 

I 

I 

\ 

7 
1 

~1 
1 

I ~ 
I 
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b   able 5. Suble thal  e f f e c t s  of sheepshead minnows, cyprinod a variegatus,  
a t  48 hours, a t  hatch (day 3) ,  and a t  7, 14, 21, h8, and 32 days 
p o s t  hatch, during t h e  t o x i c i t y  test wi th  carb6fuka.n Technical. 

$ 

Percent  
Mean Measured Percent  Normal. 
concen t ra t ion  Normal at Hatch 
of  carbofuran  a t  48 

Technica l  ( p g / ~ )  Rep. Hours day 3 7 14 

ND 1 100.0 100.0 100.0 100.0 
( c o n t r o l )  2 100.0 100.0 100.0 100.0 

Mean 100.0 100,O 100.0 100.0 

2h 28 32 
1 

I 

100.0 100.0 100.0 
100-0 100.0 100.0 
100.0 100-0 100.0 

ND 1 100.0 100.0 100.0 100.0 
( s o l  con)  2 100.0 100.0 100.0 100.0 

Hean 100.0 100,O 100.0 100.0 

I I 

100,O 100.0 100.0 
100..0 100.0 100.0 
100,O 100.0 100.0 

1 100.0 100.0 100.0 100.0 
2 100.0 100.0 100.0 100.0 

Mean 100.0 100.0 100.0 100.0 

I 
1 100.0 87.5 30.0 20.0 20.0 20.0 20.0 
2 100.0 92.5 17.5 17.51 ( 7 5  17.5 17.5 

Mean 100.0 90.0* 23.8~ 18.8 +8.8* 18.8* 18.8* 

1do.o 100.0 100.0 
1do.0 100.0 100,o 
1d0.0 100.0 100.0 

1 100.0 100.0 100.0 100.0 
2 100.0 100.0 100.0 95.0 

Mean 100.0 100.0 100.0 97.5 

1 92.5 85.0 10.0 7.5 
2 90.0 90.0 15.0 5.0 5.0 

Mean 91.3* 87.5~ 12.5~ 

100.0 100.0 100.0 
q5.0 95.0 95.0 
9?.5 97.5 97.5 

I I 

1 82.5 82.5 0.0 0.0 0.0 
2 90.0 87.5 0.0 0.0 0.0 

Mean 86.3* 85.0~ '0.0~ o.o* o.o* 

Notes: 1. ND = not detected a t  o r  above 0.80 pg/L 
2. Rep. = r ep l i ca te .  1 '1 3. concentrat ions wi th  no normal f i s h  w e r e  not  inchuded i n  

s t a t i s t i c a l  analyses. I I ;  v 

4. Percent  normal d a t a  d i f f e r e n t  than t h e  con t ro l  and solvent  con t ro l s  
a t  t h e  95% confidence l e v e l  a r e  marked with (zeros a r e  
assumed t o  be d i f f e r e n t ) .  

5. Day 3 numbers are f o r  hatched f i s h  i n  
and 2.6 pg/L, and f o r  unhatched l i v e  
6.0, 16, 26, and 51 pg/L t e s t  vesse l s .  

%.-: . T.R. Wilbury study  umber 212-FM 
I 1 

Page 22 of 38 
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I 

Table A. 1. survival  and hatching data  from the  f i r s t  of the  t ox i c i t y  
test with sheepshead minnows, Cyprinodon and Carbofuran 
Technical. 

I 
I Number of Live organisms I 
I Mean Measured Concentration of carbofurbn ~ e c h n i c a l  (pg/L) 

ND ND 
Day of icon) ( so l  con) 2.6 6.0 161 26 5 1 

! 1 1  
Exposure rl r2 rl r2 rl r 2  rl r2 rl r2 rl r2 rl r2 

I 

Day 0 
l i v e  embryos 40 40 40 40 40 40 40 40 40 4b 40 40 40 40 

I 

I Day 1 
l iveembryos 4 0 4 0  4 0 4 0  40 40 40 40 40 4 0 

Y dead embryos 0 0 0 0 0 0 0 0 0 b 
I l i v e  f i s h  
1 0 0 0 0 0 0 0 0 0 b 

dead f i s h  0 0 0 0 0 0 0 0 O b  1 ; I 

dead embryos 0 0 0 0 0 0 0 0 0 0 0 0 
l i v e  f i s h  0 0 0 0 0 0 0 0 0 0 0 0 
dead f i s h  0 0 0 0 0 0 0 0 0 0 

40 40 40 40 
I '  

0 0  0 0 
0 0  0 0 
0 0 0 0 

Day 2 ' 
l i v e  embryos 32 32 29 27 30 32 35 37 40 41 
dead embryos 0 0 0 0 0 0 0 0 0 0 
l i v e  f i s h  8 8 11 13 10 8 5 3  
dead f i s h  0 0 0 0 0 0 0 0 

O O P  

1 1  
37 36 33 36 
3 4  7 4 

O o ~ l O O  0 0  
0 0 0 0 

Day 3 
l i v e  embryos 0 0 0 0 0 0 26 29 35 31 

I 
dead embryos 0 0 0 0 0 0 0 0 1 b 
l i v e  f i s h  40 40 40 40 40 40 14 11 
dead f i s h  0 0 0 0 0 0 0 0 O h  

I 

1 
1 . 1  I L-:-. 

T.R.  Wilbury Study Number 212-FM 
1 

34 36 33 35 
~: 

0 0 0 0 
4 8 ; 3 0  0 1 

0 0 0 0 

Page 28 of 38 

I l l  

dAtdkion l imi t  of 
I 
I 

I 

I 

I 

Notes: 1. ND = not detected a t  o r  above the  ana ly t ica l  
0.80 pg/L 

I 
2. con = control ,  s o l  con = solvent control .  I 

3. rl  = rep l ica te  1, r 2  = r ep l i ca t e  2. I 

I 

~. 

I ,  
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Table A.2 s u r v i v a l  d a t a  from t h e  f o u r t h  day of exposure t o  t h e  conc lus ion  of 
I t h e  t o x i c i t y  t es t  w i t h  sheepshead minnows, c y p ~ i n o d o n  variegatus, 

and carbofuran  Technica l .  I 
I 1 1  

Number o f  Live organisms ~ 
Mean Measured concen t r a t i on  of carbofuran  h e c h n i c a l  (pg/L) 

I I 
ND ND I I ;  

Day of (con)  i s01  con)  2.6 2 6 5 1 
Exposure rl r 2  rl r 2  rl r 2  r l  r 2  

N o t e s :  1. ND = n o t  d e t e c t e d  a t  o r  above 0.80 pg/L 
2.  con = c o n t r o l ,  s o 1  con = s o l v e n t  c o n t r o l ,  
3 .  rl = r e p l i c a t e  1, r 2  = r e p l i c a t e  2. 
4 .  s i z e  d i f f e r e n c e s  were v i s u a l l y  noted d u r i n g  a t  concen t r a t i ons  

above 6.0 pg/L ca rbo fu ran  Technica l  (weight  p resen ted  i n  
Table  6 ) .  

Q 
ix-- - T.R. wi lbury  Study Number 212-FM Page 29 of 38 
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i MRIO NO. 32505-01 1 .  2 
I 

C a r b o f u r a n  T e c h n i c a l :  E f f e c t s  t o  t h e  E a r l y  L i f e  S t a g e  o f  Sheepshead Minnow 
I 

CASE ,64 2.0000 2.0000 24.4000 315.0000 I 

CASE 65 2.0000 2.0000 25.2000 214.0000 
CASE 66 2.0000 2.0000 25.3000 299.0000 I 

CASE 67 2.0000 2.0000 27.5000 259.0000 I 

CASE 68 2.0000 2.0000 26.3000 327.0000 
CASE 69 2.0000 2.0000 26.9000 385.0000 
CASE 70 2.0000 2.0000 24.2000 290.0000 
CASE 71 2.0000 2.0000 27.8000 294.0000 I ?: 

it CASE 72 2.0000 2.0000 27.5000 393.0000 
CASE 73 2.0000 2.0000 25.3000 404.0000 
CASE 74 2.0000 2.0000 28.2000 342.0000 
CASE 75 2.0000 _ 2.0000 26.6000 362.0000 
CASE 76 2.0000 2.0000 26.4000 291.0000 
CASE 77 2.0000 2.0000 24.1000 308.0000 
CASE 78 2.0000 2.0000 26.7000 297.0000 
CASE 79 2.0000 2.0000 24.4000 312.0000 I 

CASE 80 2.0000 2.0000 26.9000 336.0000 I 

CASE 81 3.0000 1.0000 28.2000 432.0000 \ 
CASE 82 3.0000 1.0000 25.3000 292.0000 
CASE 83 3.0000 1.0000 27.5000 347.0000 
CASE 84 3.0000 1.0000 25.0000 301.0000 
CASE 85 3.0000 1-0000 27.5000 366.0000 I 

( 1  
CASE 86 3.0000 1.0000 25.0000 313.0000 I 
CASE 87 3.0000 1.0000 25.3000 390.0000 I 

CASE 88 r 3.0000 1 .0000 28.1000 301 .OOOO 
CASE 89 3.0000 1.0000 26.4000 312.0000 I 
CASE 90 3.0000 1.0000 26.5000 422.0000 
CASE 91 3 .OOOO 1 .OOOO 26.4000 396.0000 

I 

CASE 92 3.0000 1.0000 26.3000 296.0000 I 
CASE 93 3.0000 1.0000 25.5000 311.0000 I 

CASE 94 3.0000 1.0000 25.7000 322.0000 
CASE 95 3.0000 1.0000 27.3000 401.0000 
CASE 96 3.0000 1.0000 24.5000 375.0000 
CASE 97 3.0000 1 . 0000 26.8000 362.0000 
CASE 98 3.0000 1.0000 27.4000 322.0000 

~ I i I 
CASE 99 3.0000 1 .0000 25.2000 418.0000 
CASE 100 3.0000 1.0000 24.0000 292.0000 

I '  
CASE 101 3.0000 2.0000 27.8000 361.0000 
CASE 102 3.0000 2.0000 25.3000 302.0000 
CASE 103 3.0000 2 .0000 24.3000 313.0000 
CASE 104 3.0000 2.0000 24.8000 322.0000 I 

CASE 105 3.0000 2.0000 28.4000 461.0000 
CASE 106 3.0000 2.0000 24.7000 336.0000 I 

I 
1 

CASE 107 3 .OOOO 2.0000 26.5000 375 .OOOO I 
I CASE 108 3.0000 2.0000 26.4000 465 .OOOO I 

CASE 109 
I 

3.0000 2.0000 24.8000 296.0000 
II CASE 110 3.0000 

I 
2.0000 27.3000 289.0000 

I* CASE 1 1 1  3.0000 2.0000 28.3000 436.0000 
CASE 112 3.0000 2.0000 27.1000 381.0000 

I CASE 113 3.0000 2.0000 26.8000 322.0000 

I/ CASE 114 3.0000 2.0000 26.4000 294.0000 I 

CASE 115 3.0000 
11 2.0000 24.5000 370.0000 

CASE 116 3.0000 2.0000 25.2000 356.0000 I 

CASE 117 3.0000 
I 2.0000 28.9000 365.0000 

CASE 118 3.0000 11 2.0000 24.1000 287.0000 
CASE 119 3.0000 2.0000 25.6000 370.0000 I 
CASE 120 38. 0000 2.0000 27.6000 359.0000 

la 
I 

CASE 121 I 4.0000 1.0000 27.6000 301.0000 I 
I CASE 122 4.0000 1.0000 24.2000 312.0000 
I" CASE 123 4.0000 1 .OOOO 24.1000 326 .OOOO 

~ 
CASE 124 4.0000 1.0000 26.8000 363.0000 ' 

; 

4 

1 4  

I 

1 ;  

1 

CASE 125 4.0000 1.0000 24.5000 482.0000 
j CASE 126 4.0000 1.0000 28.1000 461.0000 I 

I 

CASE 127 I 4.0000 1.0000 24.3000 316.0000 , I1 
I 

I CASE 128 4.0000 1.0000 28.8000 421.0000 
CASE 129 4.0000 1 .0000 27.3000 302.0000 I 

11 
lT 

CASE 130 4.0000 1.0000 23 .BOO0 281.0000 
CASE 131 , 4.0000 1.0000 23.9000 289.0000 
CASE 132 I 4.0000 1.0000 28.0000 289 .OOOO 

1 
CASE 133 1 4.0000 ' 1.0000 25.5000 299.0000 
CASE 134 4.0000 1.0000 27.2000 299.0000 

I CASE 135 1 4.0000 1.0000 25.0000 313.0000 
I CASE 136 4.0000 1 .OOOO 25.3000 393 .OOOO 

CASE 137 1 4.0000 
I 1.0000 28.6000 2~1.0000 

CASE 138 ~ 4.0000 I 1.0000 25 -6000 393.0000 
CASE 139 4.0000 1.0000 28.3000 371.0000 

1 I - 
4 1 

I 

i 

/j 
L "- - 7 a" - - - - - --  - -- 













I 

! I  
MRID No. 32505-01 ~ 1 8 

n i c a l :  E f f e c t s  t o  t h e  E a r l y  L i f e  S t a g e  o #  S h e e p s h e a d  M i n n o w  I I 
I 

TRT = 1.0000 1 1  
REP = 1 .OOOO 

TOTAL OBSERVATIONS: 20 
WEIGHT LENGTH 

' !  

N OF CASES 20 20 
MINIMUM 280.0000 24.3000 

~ ~1 
MAXIMUM 466.0000 27.8000 
MEAN 366.9500 25.8100 

I 
I 

STANDARD DEV 54.1329 0.9037 

THE FOLLOWING RESULTS ARE FOR: 
TRT = 1 .OOOO 1 1  
REP = 2.0000 

TOTAL OBSERVATIONS: 20 I I 
WEIGHT LENGTH 

I 1  
1 I 
1 

N OF CASES 20 20 
MINIMUM 298.0000 24.2000 

I I 
MAX I MUM , 465.0000 28.1000 
MEAN '363.7500 25.9150 

' ~ ' I 

STANDARD DEV 49.9377 1.1421 I 
I I 

THE FOLLOWING RESULTS ARE FOR: I 

2.0000 TRT = 
REP = 1.0000 ~ ~ 

TOTAL OBSERVATIONS: 19 I 
WEIGHT LENGTH 

I ~ 
N OF CASES 19 19 I 
MINIMUM 292.0000 24.6000 I 

MAX I MUM 471.0000 29.5000 
I 

I 

MEAN 341.2632 26.7421 I 

STANDARD DEV 48.2388 1 .2993 I ~ ~ 
THE FOLLOWING RESULTS ARE FOR: 

TRT = 2.0000 
I I 

REP = 2.0000 I 

TOTAL OBSERVATIONS: 21 
WEIGHT LENGTH ~ ~ 

N OF CASES 2 1 21 - 
MINIMUM 214.0000 23.8000 
MAXIMUM 404.0000 28.2000 

~ I ~ 
MEAN 319.8571 26.1381 1 
STANDARD DEV 45.3379 1.4351 ' i 

THE FOLLOWING RESULTS ARE FOR: 1 I 

TRT = 3.0000 
REP = 1 .OOOO 

TOTAL OBSERVATIONS: 20 

WEIGHT LENGTH 
I 

N OF CASES 20 20 - 
I I 
I ' I  

MINIMUM 292.0000 24.0000 
MAX I MUM 432.0000 28.2000 ' ~ 
MEAN 348.5500 26.1950 
STANDARD DEV 48.2259 1.2172 

I I 

1 I 

I 







FMC Corporation 

Agr~cultural Chemical Group 
1735 Market Street 
Ph~ladelphra Pennsylvan~a 191 03 
2152996000 

Mr. Dennis McNeilly 
Reregistration Branch 
Special Review and Reregistration Division 
Office of Pesticide Programs, U.S. EPA 
Document Processing Desk (DCI-Carbofuran) 
Room 266A, Crystal Mall 2 
1921 Jefferson Davis Highway 
Arlington, VA 22202 

Dear Mr. McNeilly: 

Subject: Carbofuran Data Call-z - I 

CompanpNo. 000279 Chemical No. 0906013 
Data Requirement-EgGuideline No. 72-4 

On March 12, 1993 FMC submitted a study to 
Requirement. We noted that a NOEC for a requirement 
for study acceptability, had not been we 
committed to a repeat of the test. 

I Enclosed herewith are four (4) copies of a report 

Early Lif e-Stage Toxicity of Carbofuran ~echnicali to the 
Sheepshead Minnow $'32~d50/1 ~~~ 
FMC Report No.A93-3785 I l l  

This submission is made to fulfill this data 
Rossi's letter of 8/8/91, and our 5/12/93 
For your, and the reviewer's convenience, 
the study to this letter. The NOEC was 
LOEC 15 ug/~. 

Should you, or the reviewer, have any questions r 
please/yntact me (215-299-6436). 

Don Carlson, PhD 
Product Development and 
Registrations Manager-Carbofuran 

cc: M. Palrnieri, FMC 

la live to this study is 



FMC Corporation 
Chemical Research and Development Center 
Box 8 
Princeton, New Jersey 08543 
(609) 951-3000 

TYPE OF STUDY: EARLY LIFE STAGE 

1 COMPOUND: CARBOFURAN 

FORMULATION: TECHNICAL 

REFERENCE NUMBER: PL91-313 

LABORATORY T. R. WILBURY 

STUDY NUMBER: A93-3785 

SPECIES: SHEEPSHEAD MINNOW 1 

I 
I 

DOSAGE: 2.6,6.0, 15,26,51 pg/L (measured) 1 

CONCLUSION: NOEL = 6.0 pg/L 
LOEL = 15 yg/L I 

I 

MATC = 9.5 pg/L ~ 
SUMMARY: ~ ~ 
A 35-day fish early life-stage study of carbofuran technical was cdducted in the 
sheepshead minnow, Cyprinodon uariegatus. Eighty embryos (40 per replicate, 20 per 
embryo cage) were exposed to carbofuran at  each of the above me h measured 
concentrations. Identical solvent (dimethylformamide, 0.1 mL/L) dilution water 
control groups were included. The test was conducted under conditions 
with approximately 6.8 volume exchanges delivered every 
mortality, morbidity, behavior and other overt signs of 

ra: 
quality parameters such as temperature, pH, and 
prescribed intervals. The concentrations of the 
was determined weekly using a validated HPLC method. 

Mean measured concentrations of carbofuran were 68 to 94% of niinal and were stable 
throughout the test. Salinity ranged from 15 to 17 g/L, pH from to 8.1, dissolved 
oxygen 5.6 to 7.3 mgL and the temperature ranged from 29.3 C. Percent embryo 
survival at  48 hours, percent hatch and post-hatch survival (a = 0.05) 
reduced a t  exposure concentrations of 26 and 51 pg/L 
significantly reduced among the fish exposed a t  15 
pg/L was 97.5% and 100%) respectively. Neither 
statistically detectable effect of carbofuran of surviving fish 
was found. Based on these results the 
determined to be 6 p&, the 
the maximum acceptable 
mean of the NOEC and LOEC was 9.5 ug/L. 





1 

~ 
I I 

FMC Corporation I 

Chemical Research and Development Center 1 

Princeton, New Jersey 08543 
(609) 951-3000 

TYPE OF STUDY: EARLY LIFE STAGE 
1 

COMPOUND: CARBOFURAN 
I 

FORMULATION: TECHNICAL I 

FMC Corporation I 

Chemical Research and Development Center 
Box 8 

1 

1 I 

REFERENCE NUMBER: PL91-313 I ~ 
I 

i LABORATORY: T. R. WILBURY I ~ 
STUDY NUMBER: A93-3785 

SPECIES: SHEEPSHEAD MINNOW 

DOSAGE: 

CONCLUSION: 

SUMMARY: 

A 35-day fish early life-stage study of carbofuran technical was in the 
sheepshead minnow, Cyprinodon oariegatas. Eighty embryos ( 
embryo cage) were exposed to carbofuran at each of the above 
concentrations. Identical solvent and dilution water 
control groups were included. The test was conducted 
y i t h  approximately 6.8 volume exchanges delivered for 
mortality, morbidity, 
quality parameters such 
prescribed intervals. The 
was determined weekly using a validated HPLC method. 

oFygen 5.6 to 7.3 mg/L 
survival at 48 hours, significantly (a = 0.05) 
reduced a t  exposure concentrations of 26 and 51 pg/L. survival was also 
significantly reduced among the fish exposed a t  15 a t  6.0 and 2.6 
pg/L was 97.5% and loo%, respectively. Neither effects. No 
statistically detectable effect of carbofuran 
y a s  found. Based on these results the 
determined to be 6 p a ,  the 
tqe  maximum acceptable 
mean of the NOEC and LOEC was 9.5 u&. 



,' 
I 

ran Tech: Percent survival at Hatch 
e: C:\TOXSTAT\43250501,HAT Transform: NO TFU+NSFORMATION ' I 

chi-square test for n~rmality: actual and expected fredbencies 
--"'---"---------------------------------------------J----------------------- 

INTERVAL <-1.5 -1.5 to <-0.5 -0.5 to 0.5 '0.5 to 1.5 >1.5 

EXPECTED 0.938 3.388 5.348 3.388 0.938 
OBSERVED 0 3 8 3 0 

Data PASS normality test. Continue analysis. I 

I 

~ 
Carbofuran Tech: Percent Survival at Hatch 
File: C:\TOXSTAT\43250501.HAT Transform : NO 

t for homogeneity of variance 
st for homogeneity of variance I 
................................................................. 

1 I  

ts can not be performed because at least dpe group ha? 
I 

I I 
meet homogeneity of variance assumption. 
ransformations are useless. ~ ~ 

I ~ ___________________-----------------------,-.---------------------- 
1 1  

I 

~ 
I 

I 
I 

I  I 
I 

I I 

I l  

I I 

TITLE: * 'Carbofuran Tech: Percent Survival at Hatch 
FILE: C :  \ ~ 0 ~ ~ ~ ~ ~ \ 4 3 2 5 0 5 0 1  .HAT 
TRANSFORM: /NO TRANSFORMATION NUMBER OF 
- - - - - - - - - " L - - - - - - - - - - - - - - - - - - - _ - - - - - - - - -  

I 

I 
GRP IDENTIFICATION REP VALUE --- ------.!--------- ---- ------------- 
1 solvent! Control 1 ' 1.0000 
1 solvent$ Control 2 1.0000 
2 

1. 
I Control 1 1.0000 

2 : control 2 ~ . O O O O  
3 

I 

L 2.6 1 1.0000 
3 

I 

2.6 2 1.0000 
4 1 6.0 1 0.9500 

4 I 6.0 2 0.8750 0.8750 
I 

1 
i ~ 

. - _  -- h ---- "~-" __--.------- "- -- - I I 



I I 

Carbofuran Tech: Percent Survival at* Hatch , 1 
File: C : \ T O X S T A T \ ~ ~ ~ ~ O ~ ~ ~ . H A T  Transform: NO TI~N~FORMATION 

SUMMARY STATISTICS ON TRANSFORMED DATA TABL E 1 of 2 
----------------------------------------------------d---'---------------------- 

GRP IDENTIFICATION N MIN , MAX MEA k --- ---------------- ---- ---------- ---------- ---------- 
1 Solvent Control 2 1 .000  1 .000  1.0010 
2 Control 2 , 1 .000 1 .000 1 .000  
3 2.6 2 1 .000 1 .000  1.001D 
4 6.0 2 0.875 0.950 0.q13 
5 1 6  2 0.175 0.300 0.238 
6 2 6  2 0.125 0 .150 0 . 1 3 ' ~  
7 5 1  2 0.000 0 .000 0.0b0 

------------------------------------------------------J----------------------- 
1 I 1  

L I 

Carbofuranl Tech: Percent Survival at Hatch 
File: C:\TOXSTAT\43250501.HAT Transform: NO TRANSFORMATION ~ I 

SUMMARY STATISTICS ON TRANSFORMED DATA TAB& 2 of 2 
----------I------------------------------------------------------------------- 

I 
I 

GRP IDENTIFICATION VARIANCE SD SEM , C.V. % --- ------L----->---- -------------- ---------- -----4--L- ---------- 
1 I 

1 Solven? Control 0.000 0.000 0.000 0.00 
- 2 Control 0.000 0.000 0.00b 0.00 \ 

3 2 .6  0.000 0.000 0.000 0.00 
4 6.0  0.003 0.053 0.037 5 . 8 1  
5 1 6  0.008 0.088 0.063 37.22 
6 I 26  0.000 0.018 0.013 12 .86  
7 5 1  0 .000 0.000 0.00b N/A .............................................................................. 

I I 

~arbofuran Tech: percent Survival at Hatch 
File: C:\TOXSTAT\4325.0501.HAT Transform: NO 

I 

WI~LIAMS TEST (Isotonic regression model) 

GROUP ~ ORIGINAL TRAN~FORMED ISOTONIZED 
----------L------,----------------------&----------------------------------- 

IDENTIFICATION N MEAN MEAN MEAN 
I ------ .................... --- ----------- ----li,---, ----------- 

1 Solvent Control 2 1.000 i! lo00 1.000 
2 ~ Control 2 1 .000 , d l  000 1 .000 
3 2.6  2 1.000 11 D O O  1 .000  

4 ~ 6.0 2 0.913 1913 0.913 
5 1 6  2 0.238 ,238 0.238 O }  I 

I 
I 

I I .- - 



- q'-+h 
- 

I 

I 

26 2 0.138 0. :L38 0.138 
51 2 0.000 . 0.000 0.000 ............................................................................ 

J 

- 
~ ~ 

I 

I 

Carbofuran Tech: Percent Survival at Hatch 
File: C:\TOXSTAT\43250501.HAT , Transform: NO T ~ N  I I IS FORMATION 

WILLIAMS TEST (Isotonic regression model) T 13LE 2 OF 2 

ISOTONIZED CALC. SIG 1 T k 13LE DEGREES OF 

I A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .................... 

IDENTIFICATION MEAN WILLIAMS P= .05 WI~ILIAMS FREEDOM .................... ----------- ----------- ----- A--L .------- - ------------ - 
' Solvent Control 1.000 t 

Control 1.000 0 . 000 1% k= 1, v= 7 
2.6 1.000 0.000 k= 2, v= 7 
6.0 0.913 2.215 ~r -04 k= 3, v= 7 
16 0.238 19.305 * 

I ~:::; k= 4, v= 7 
26 0.138 21.837 * k= 5, v= 7 
51 0.000 25.318 * ,2.08 k= 6, v= 7 

---------------------------------------------------l-J-.-------------------- 
I 

I 
Note: df used for table values are approximate when v 3 20. 

I 

1 \ I  ' 

I 
I I ~ ~ ~ 

I ~ 
I 

I ~ 
/ 

I 
I 

1 

I 

I 

i 
I 
t 

1 1  

I I 
I 

i i 
~ i 

, I  
I I 

I 

I 

- _ -  - _  --_--- 1 - - 

/ 



MRID No. 32505-01 1 
ly L i f e  Stage of Sheepshead Minnow 

TRT 1 = Solvent Control  

- TRT 2 = D i l u t i o n  Water contro l  

TRT 3 = 2.6 ug/l  

TRT 4 = 6.0 ug/ l  I 

I 

TRT 5 = 16 ug/l  I 

TRT 6 = 26 ug/L 
TRT REP LENGTH WEIGHT 

CASE 1 1.0000 1.0000 ' 27.8000 369.0000 I 

CASE 2 1.0000 1.0000 26.2000 466.0000 
CASE ' 3 1.0000 1.0000 26.5000 393.0000 I 

CASE 4 1 .OOOO 1.0000 26.1000 383.0000 I 

CASE 5 1.0000 1.0000 27.2000 442.0000 
CASE 6 , 1.0000 1.0000 26.3000 367.0000 I 
CASE 7 1 . 0000 1.0000 25.2000 446.0000 
CASE 8 1.0000 1.0000 26.6000 363.0000 
CASE 9 1.0000 1.0000 25.1000 433.0000 

I ~ 
CASE 10 1.0000 1.0000 24.9000 314.0000 
CASE 1 1  1.0000 1.0000 26.1000 280.0000 
CASE 12 ' 1.0000 1.0000 26.4000 371.0000 
CASE 13 1.00oo I.OOOO 25.3000 386.0000 - i 
CASE 14 1.0000 1.0000 26.1000 340.0000 

I 

CASE 15 1.0000 1.0000 24.8000 329.0000 I 
I ~ 

CASE 16 1 . 0000 1.0000 26.3000 343.0000 
CASE 17 , 1.0000 1.0000 24.9000 287.0000 , I 
CASE 18 1.0000 1.0000 24.3000 400.0000 
CASE 19 1.0000 1.0000 25.2000 345.0000 
CASE 20 

, I  
1.0000 1.0000 24.9000 282.0000 

CASE 21 1.0000 2.0000 26.5000 316.0000 
CASE 22 1 .OOOO 2.0000 26.6000 399.0000 
CASE 23 1 .OOOO 2.0000 26.5000 391.0000 1 

~ ~ 
CASE 24 1.0000 2.0000 27.2000 299.0000 a ' I  

CASE 25 1.0000 2.0000 24.6000 307.0000 

1 1  1 . 0000 2.0000 26.4000 330.0000 
1.0000 2.0000 25.1000 330.0000 
1.0000 2.0000 25.3000 410.0000 
1.0000 2.0000 26.4000 298.0000 

i 
1.0000 2.0000 24.8000 401.0000 I 
1 . 0000 2.0000 24.9000 383.0000 
1.0000 2.0000 27.9000 465.0000 ! I  1.0000 2,0000 28.1000 408.0000 
1.0000 2.0000 25 .OOOO 413.0000 
1.0000 2.0000 25.9000 396.0000 I 1 
1.0000 2.0000 24.4000 361.0000 
1.0000 2.0000 24.2000 299.0000 
1.0000 2.0000 26.0000 380.0000 

I I I I 
1 .OOOO 2.0000 25.4000 298.0000 
1.0000 2.0000 27.1000 391.0000 
2.0000 1.0000 27.8000 373.0000 
2.0000 1.0000 28.0000 340.0000 

I 

2.0000 1.0000 25 -3000 332 .OOOO I 

2.0000 1.0000 26.9000 315.0000 
2.0000 1.0000 27.8000 430.0000 
2.0000 

I 
1.0000 26.6000 322.0000 

I \ 

2.0000 1 .OOOO 27.0000 307.0000 
2.0000 1.0000 26.7000 471.0000 
2.0000 1.0000 27.0000 312.0000 

' ~ 
2.0000 I .  b000 25.2000 306.0000 
2.0000 1.0000 25.1000 312.0000 

1.0000 26.9000 401.0000 

I I 
I.OOOO 27.7000 351.0000 i 

2.0000 1.0000 25.4000 372.0000 
2.0000 1.0000 25.5000 308.00oo i 
2.0000 1.0000 29.5000 324.0000 
2.0000 

I 
1.0000 24.6000 319.0000 

2.0000 ' 1.0000 28.4000 292.0000 ' i 
1.0000 26.7000 297.0000 

i j I 

i I 
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MRIO No. 32505-01 
furan Technical:- Effects t o  the Ear ly  L i f e  Stage of Sheepshead Minnow I 

CASE 60 2.0000 2.0000 23.8000 287.0000 I 
CASE 61 2.8800 2.0000 25.5000 323.0000 
CASE 62 2.0000 2.0000 27.9000 367.0000 
CASE 63 2.0000 2.0000 28.0000 312.0000 
CASE 64 2.0000 2.0000 24.4000 315.0000 I 

CASE 65 2.0000 2.0000 25.2000 , 214.0000 
CASE 66 2.0000 2.0000 ' 25.3000 299.0000 I 
CASE 67 2.0000 2.0000 27.5000 259.0000 
CASE 68 2.0000 2.0000 26.3000 327.0000 i 

CASE 69 2.0000 2.0000 26.9000 385.0000 I 

CASE 70 2 .OOOO 2.0000 24.2000 290.0000 
CASE 71 2.0000 2.0000 27.8000 294.0000 
CASE 72 2.0000 2.0000 27.5000 393.0000 
CASE 73 2.0000 2.0000 25.3000 404.0000 
CASE 74 

I 

2.0000 2.0000 28.2000 342.0000 
CASE 75 2.0000 2.0000 26.6000 362.0000 I 

CASE 76 2.0000 2.0000 26.4000 291.0000 
CASE 77 2.0000 2.0000 24.1000 308.0000 
CASE 78 2.0000 2.0000 26.7000 297.0000 1 

CASE I 79 2.0000 
I 

2.0000 24.4000 312.0000 
CASE 80 2.0000 2.0000 26.9000 336.0000 
CASE ,, 81 3.0000 1.0000 28.2000 432.0000 1 
CASE 82 3.0000 1.0000 25.3000 292.0000 I 

CASE 83 3.0000 1.0000 27.5000 347.0000 I 

3.0000 1.0000 25.0000 301.0000 
3.0000 1.0000 27.5000 366.0000 
3.0000 1.0000 25.0000 313.0000 I 

CASE i 87 3.0000 1.0000 25.3000 390.0000 
I 
I 

3.0000 - 1.0000 28.1000 301.0000 \ 

3.0000 zl.OOOO 26.4000 312.0000 
I 

CASE 1 90 
I 

3.0000 1 .OOOO 26.5000 422 .OOOO I 
CASE 91 3.0000 1.0000 26.4000 396.0000 
CASE 92 3.0000 - 1.0000 26.3000 296.0000 

I 

CASE I 93 3.0000 1.0000 25.5000 311.0000 

2 

, 

\ 

3.0000 1.0000 25.7000 322.0000 I 3.0000 ' .OOOO 27.3000 401.0000 
CASE 1 96 3.0000 ' .OOOO 24.5000 375.0000 

3.0000 1.0000 26.8000 362.0000 
3.0000 1 OOQO 27.4000 322.DOOO 
3.0000 1.0000 25.2000 418.0000 
3.0000 1.0000 24.0000 292.0000 I 

3.0000 2.0000 27.8000 361.0000 I - 
3.0000 2.0000 5 25.3000 302.0000 I 

3.0000 2.0000 24.3000 313.0000 
3.0000 2.0000 24.8000 322.0000 I 

3.0000 2.0000 28.4000 461.0000 
3.0000 2.0000 24.7000 336.0000 
3.0000 2.0000 26.5000 375.0000 
3.0000 2.0000 26.4000 465.0000 

I 

3.0000 2.0000 24.8000 296.0000 
3.0000 2.0000 27.3000 289.0000 ~ 
3.0000 2.0000 28.3000 436.0000 i CASE 112 3.0000 2.0000 27.1000 381.0000 
3.0000 2.0000 26.8000 322.0000 I 

CASE , 114 3.0000 .2.0000 26.4000 294.0000 
CASE 1 115 3.0000 2.0000 24.5000 370.0000 

: 1 
3.0000 2.0000 25.2000 356.0000 
3.0000 2. FOO 28.9000 365.0000 1 ~ I 
3.0000 2.0000 24.1000 287.0000 
3.0000 2.0000 25.6000 370.0000 ~ 
3.0000 I I 

2.0000 27.6000 359.0000 I 
4.0000 1.0000 27.6000 301.0000 I 

4.0000 1.0000 24.2000 312.0000 
4.0000 1.0000 24.1000 326.0000 
4.0000 1 . 0000 26.8000 363.0000 

1 ~ 
1 I 

4.0000 1 .OOOO 24 .SO00 482.0000 
4.0000 1 .OOOO 28.1000 161 .OOOO 
4.0000 1.0000 24.3000 316.0000 

- ~ 4.0000 1.0000 28.8000 421.0000 
4.0000 1 .OOOO 27.3000 302.0000 . 
4.0000 1 . 0000 23 -8000 281.0000 I 

I ,  
4.0000 1 . 0000 23.9000 289.0000 

I 

I 

I I 

I 

I 
I 

I 
pm --- -- - -- 
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M R I D  No. 32505-01 1 -  

C a r b o f u r a n  T e c h n i c a l  :- E f f e c t s  t o  t h e  E a r l y  L i f e  S t a g e  o f  S h e e p s h e a d  M i n n o w  ] I  
3 

i CASE 132 4.0000 1.0000 28.0000 289.0000 I 

I 
CASE 133 4 .~NOO 1.0000 25.5000 299.0000 
CASE 134 4 .OOOO 1.0000 27.2000 299.0000 

i CASE 135 4.0000 1.0000 25.0000 313.0000 
CASE 136 ' 4.0000 1.0000 25.3000 393.0000 
CASE 137 4.0000 1.0000 28.6000 291.0000 

I i 
1 CASE 138 4.0000 1.oooo 25.6000 393.0000 I 

I CASE 139 4.0000 1.0000 28.3000 371.0000 
CASE 140 4.0000 1.0000 26.2000 346.0000 

,I 
1 CASE 141 4.0000 2.0000 26.8000 406.0000 

I 

I I CASE 142 4.0000 2.0000 26.8000 385,0000 
CASE 143 4.0000 2.0000 23.6000 292.0000 

Y7 

1 CASE 144 4.0000 2.0000 24.3000 302.0000 I 
CASE 145 4.0000 2.0000 23.2000 279.0000 ~ I 

1 CASE 146 4.0000 
', 

2.0000 26.9000 373.0000 
CASE 147 4.0000 2.0000 25.8000 339.0000 I 

CASE 148 4.0000 2.0000 25.7000 362.0000 1 
CASE 149 4.0000 2.0b00 24.9000 313.0000 
CASE 150 4.0000 2.0000 26.9000 449.0000 1 
CASE 151 4.0000 2.0000 24.0000 268.0000 I 
CASE 152 4.0000 2.0000 26.1000 367.0000 
CASE 153 4.0000 2.0000 26.9000 401.0000 
CASE 154 4.0000 2.0000 23.6000 264.0000 

I I 
CASE 155 4.0000 2.0000 26.9000 460.0000 
CASE 1 156 4.0000 2.0000 26.5000 310.0000 
CASE 157 4.0000 

I I 
2.0000 23.2000 267.0000 

CASE 158 , 4.0000 2.0000 26.0000 309.0000 
I CASE 159 4.0000 2.0000 26.5000 394.0000 ~i 

CASE 160 5.0000, 1.0000 28.2000 422.0000 
CASE 161 5.0000 1 . 0000 2:. 6000 449.0000 
CASE 162 5.0000 1.0000 24.8000 261.0000 
CASE 1 163 5.0000 1.0000 26.4000 283.0000 I 

CASE I 164 5.0000 1.0000 24 5000 344.0000 
CASE 1 165 5.0000 1.0000 26.5000 316.0000 1 
CASE /I 166 5.0000 1.0000 25.5000 441.0000 
CASE 167 5.0000 1.0000 25.1000 375 .OOOO 
CASE 168 5.0000 2.0000 26.2000 369.0000 
CASE 169 / 

~ ~ 
I I 

5.0000 2.0000 26. LTOOO 342.0000 I \ 

CASE ' 170 5.0000 2.0000 25.5000 390.0000 
CASE 1 171 5.0000 2.0000 24.6000 397.0000 
CASE 172 5.0000 2.0000 25.5000 352.0000 
CASE 173 5.0000 2.0000 26.2000 316.0000 
CASE 1 174 5 .OOOO 2.0000 24.8000 291.0000 

l 1  I 

CASE 175 ' ' 6.0000 1.0000 25.4000 332.0000 
CASE 176 6.0000 1.0000 24.9000 362.0000 
CASE 1 177 6.0000 1.0000 26.6000 287.0000 
CASE 178 6.0000 2.0000 21.2000 198.0000 
CASE 179 6.0000 2.0000 26.6000 358.0000 

I 
CASE "80 6.0000 

.I 

2.0000 25.4000 341.0000 

~ 
I 
I 

I 

I 
I 

I 

I 

I 
I 

~ 
I 

1 

CASE 181 6.0000 2.0000 26.9000 291 .OOOO 

I _ 

I 1 
I 

I I 

I 
I 

I I 
I 

I- 1,) 
I" I 1  

4 I I 

4 
b l 1  I 

'i 
I" 
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