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MRID No. 437880-01

HAJOR GUIDELINE DEVIATIONS'

1;.

Measured concentratlons were somewhat varlable .
throughout the test period. The ratios of the h1ghest
to the lowest measured concentratlon w1th1n the same
treatment were 1.9, 2.0, 1.9, 1.7, and 1.6 for the :
nominal . concentratlons of;6.3,*12 5, 25, 50, and 100 ug_
ai/L, respectively. oo

" Levels of testvmaterlal nearfthe limit of detection

were reported for some of the control solutions on 3
out of 17 sampling occas1ons.‘ These results were
attrlbuted to 1nterference 1n detectlon.

Test temperature ranged from 8.9 to 14. 4 C. .Test "
temperature should not deviate 2° C from the target

: temperature.

~

'Only 2 true repllcates per group were used during the -
study; 4 repllcates are recommended.

Dilution water was chlorlnated munlclpal freshwater

©  ‘which was filtered and aerated prior to use; the use of

dechlorlnated water is dlscouraged.

The dlssolved oxygen concentratlons durlng the test
were - >68% saturation. The test system should ma1nta1n
D.O. concentratlons above 75% of saturatlon.v_

MATERILLB AND METHODB' |

A.

"sﬁﬁcios: A freshwater‘Or' : 4 N
saltwater fish species. | Oncorhynchus mYkiss

-Biologlcal 813tem S 4

Source: Commercial flshery, | Eggs and milt were obtained
w11d or brood stock.

from Mount Lassen)Trout Farm,
Red”Bluff CA. '

‘léefat beginning of test: 1.19 hours post fertlllzatlon-

Embryos 2 to 24 hours old. | at test initiation L
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Replicates: Minimum of 20
~embryos per- ‘replicate cup, 4
replicates per concentratlon.\

Minimum of\30 fish.per treat~ -
ment for-posthatch exposure.

Embryo exposure: .

40 eggs/incubation chamber,
2 chambers per replicate,

2 replicates per treatment

Larval exposure:
30 fish per replicate,

12 repllcates per treatment

‘Posthatch: % of embryos that .
produce live fry must be > 50%
in each control; % hatch in any
| control embryo cup must be no
more than 1.6 times that 1n

another control cup.\

Percentage hatch was 94% in

"dilution water control- group,-'
' 95% in solvent control group,

and evenly distributed
between replicates.

reoding, Flsh should be fed at
least twice daily. Fish should

‘not be fed for at least 24 hr
prior to termination on day 32.

| Fish were fed three to four

times daily. Feeding was
terminated the day prior to -
test termination.

r

‘Counts: At a minimum, live fish

should be counted 11, 18, 25,
"and 32 days after hatchlng.

-Larval" surv1va1 was recorded

daily.

"Controls: Avg.

survival at end

of test must be >80%. Survival

in any control chamber must not
‘be <70%.

‘fAveraQe survival in both

controls was 90%. Surv1va1
in each control or solvent
control replicate was >87%.

|

ECQntrols: Negative control and '
carrier control (when ‘
~applicable) are required.

A dilution water control and
a solvent control (1.5-1.6 uL
TEG/L) were- used.

Comments:

~growth perlods.

Only two true replicates for each - treatment and'
control group were’ used for the embryo exposure and larval -




 Physical System |

B.

' MRID No. 437880-01

'spring) or reconstltuted
water.

‘with UV radiation and screened

'3) Hardness of 40-48 mg/L as

Test Water:
1) May be natural (well or

2) Water should be ster111zed
for contaminants.

CaCO@, pH of 7. 2 -7.6 .

Town of Jupiter water
which was aerated and

. filtered (carbon and 5-
pm) to remove chlorine.

"~ Water was aerated,

- filtered, and screened
for contamlnants, but
not UV-sterilized prior
to use. ‘
Mean hardness of 60-76
mg/L as CaCOs, pH range

~of 6.9-7.3.

3)

|| Test Temperature. Depends upon

-deviate by more than 2°C from-

;recommended

test species; should not’

appropriate temperature.}For

rainbow trout, 10°C 1s

Range of 8.9-14.4°C
Mean of 10.3 '+0.4°C

fphotoperiodz Recommend 16L/8D.

this transition the

Total darkness until swim-up,
at which time a 4-day :
transition period to full
light was initiated. After

photoperiod was 16 hours\of

'light and 8 hours of dark.

| posing Apparatus:
|| flow proportional diluters or .
I continuous flow serial

‘minimum' of 5 toxicant concen-
‘trations with a dilution
~factor not greater than 0.5

Intermlttent‘

dlluters -should be used. A

‘Intermlttent flow proportlonal

dlluter,

1 Nominal concentrations of'6.3,

12.5, 25, 50, and 100 pg ai/L. -

and controls should be used.

~




Toxicant Mixing: _
1) Mixing chamber is .
recommended but not requlred'
2) Aeration should not be used
for mixing;

3) It must be demonstrated

that the test solution is
completely mixed before 1ntro.

I into the test system;"
‘4) Flow splitting accuracy
I must be within 10%.

- MRID No. 437880-01

1) A m1x1ng chamber was
‘ ‘used.’ : ‘
2) Exposure solutlons were
- not aerated.
3) . Appropriate mixing was
~ not confirmed by :
o analy51s. ‘

'4)\ " Not reported.

lTest Vessels. All glass or

glass with stainless steel
frame. '

Glass tanks (40 X .29. 5 x 20

‘cm)

 Embryo Cups: 120 mL glass jars
' with bottoms replaced with 40

mesh stainless steel or nylon ‘
- screen. o ’

[ 13 x 142 mmfglass‘petri\dishes
| encircled by 355-um Nitex mesh

for a resultlng helght of 17

| cm.

Plow Rate: Flow rates to

larval cups should provide 90%

 replacement in 8-12 hours.

Flow rate must maintain D.O.

|| at above 75% of saturation and
| maintain the toxicant level.

{7 5 volume replacements/24 h.

b.O.fandvchemical‘\

concentrations were monitored.

Il Aeration: Dilution water

should be aerated to insure
D.0. concentration at or ‘near

' 100% saturation. Test tanks

and ' embryo cups should not be

iaerated.

‘D.O.*26§% (7.5 mg/L) of

saturation at all times.

US EPA ARCHIVE DOCUMENT

| Comments:

occasions.

; Test water was not sterlllzed; te:
'~ did not malntaln the recommended D.O. level on a few

‘The test system
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c. Chemioal S8ystem

Concentrations: Minimum of 5 ' .= Yes; control, solvent
concentrations and a control o control and five

all replicated, plus solvent ' concentrations.

control if approprlate. - - 'Yes; chemical ana1y51s
- Toxicant conc. must be 1 - of samples colléected at
measured in one tank at each © .17 intervals, generally
| toxicant level every week. | within one week of the
- One. concentratlon must: .~ . next. '

adversely affect a life stage | - Yes, based on mean

-and one concentration must not | ‘ ‘measured concentratlons
affect any life stage. ' , reported.

Other Variables. , Yes; D.O. and pH were measured
D.O. must be measured at each at test 1n1t1atlon, weekly
‘conc. at least once a week. ° »thereafter, ‘and at test

o i ’ termlnatlon. ‘

-~ || 8olvents: Should not exceed Trlethylene glycol (1 5-1. 6
-1 0.1 mL/L in a flow-through BL/L) . :

system. Following solvents are

‘acceptable: dimethylformamide,

triethylene glycol, methanol

‘acetone, ethanol.

Comments: None.

' 10. REPORTED RESULTS

Data Endpoints must include: Data 1nc1ude.
- Number of embryos hatched,; - Number of eggs hatched;

- Time to hatch; - - 61-day post-hatch survival;
= Mortality of embryos, g .| = 61-day post-hatch length:;
larvae, and juveniles; - - 6l1-day post-hatch wet
f| - Time to sw1m—up (if ‘'weight.

I approp.): ' .

- Measurement of growth.‘
f‘Incldence of pathological or
histological effects; :

"= Observations of other o
effects or cllnlcal signs.:

US EPA ARCHIVE DOCUMENT




Raw data included? (Y/N).

MRID No.

;437880—01

Yes; except daily embryo.
survival data and time to.

Effects Data

hatch data.

Percent

Wet

Toxicant . Mean . Total ;
Concentration Percent Post- - Length Weight

(#g ai/L) ~Hatch Hatch ~ (mm) (9)

‘ - .| Survival - S ~
| (61 days)

Nominal | Measured |
Ccontrol | <0.35 . 94 90 36.6 0.63
Solvent | <0.35 95 90 37.1 0.63
6.3 | 5.2 96 87 1 . 3e.3 - 0.66

12.5 10.1 95 72 | 384 |  o0.60

25 - | 23.3 - 98 .~ | . 75 | 36.9 | 0.9 "
50 | 55.2 96 75 36.6 | 0.68 ﬂ
100 - 103 | 92 | 73 | 36.0 0.66 |

“Toxicity'ObserVatiohs;/'None reported;:'
7fStatlstlca1 Results- | |
Statlstlcal Method W1111ams' test
:NOEC' 5 2 pg ai/L - LOEC: 10.1 g al/L MATC: 7.2 ug a1/L
'Most sen51t1ve endp01nt LarVal surv1va1. o

- Comm H Hatch surv1va1 and growth data for the exposure
groups were compared to data for the pooled control.

11. RBVIEWBR'S STATISTICAL RESULTS"

Statistical Methods: Dunnett’s and Williams’ tests
NOEC: 5.2 Hg a1/L LOEC.\lO 1 4g ai/L MATC} 7.2 pg ai/L

=

US EPA ARCHIVE DOCUMENT

 Most sen51t1ve endp01nt. Larval surv1val.

‘ . N | L “.“ ‘ | ‘ . | 7
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12.
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'Commente' Hatch surv1va1 and length data from the"

exposure groups were compared to the data for the pooled
control. ‘ - ‘ -

REVIEWER'S COMMENTS & Although the ratios of the hlghest to

" the lowest measured concentration within the same treatment

were between 1.6 and 2.0, the overall exposure

‘concentrations were near nominal ranges with falrly low |
'standard errors of the mean (between 12 and 15%).

Therefore, this study is scientifically sound and fulfills
the guideline requlrements for a freshwater fish early life-
stage toxicity test. Based on mean measured concentrations, .
the MATC for ralnbow trout exposed to DDVP technical was
between 5.2 and 10.1 ug a1/L._ The geometrlc mean MATC was
7. 2 ug al/L. . ‘ : :
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DDVP: Survival of Exposed Rainbow Trout : . : .

‘File: 43788001. hat Transform: NO TRANSFORM
} t- test of . Solvent ‘and Blank Controls ',‘ Ho GRPl MEAN = GRP2 MEAN
GRP1 (SOLVENT CRTL) MEAN = 0_9500 ' CALCULATED t- VALUE = -0.4649‘
GRP2 (BLANK CRTL) MEAN = 0.9625 DEGREES OF FREEDOM = 6 - B
- DIFFERENCE 'IN MEANS . = ~0. 0125 R ‘ 7 o
TABLE t VALUE\(O.QS.(Z), 6) = 2. 447 NO 51gn1f1cant difference at alpha=0.05

'TABLE t VALUE (0.01 (2), 6) = - 3.707 NO significant difference at alpha=0.01




o AA4cL~ ~
DDVP: - Surwival of Exposed Rainbow Trout .
File: 43788001.hat Transform " NO TRANSFORMATION

‘Chl ~square test for normallty actual and expected frequen01es

INTERVAL <=1.5 -1.5 to <-0Q5 -0.5 to 0.5 >0.5 to 1.5 >1.5
EXPECTED  1.876 - 6.776 . 10.696  '6.776 - 1.876
JOBSERVED = 1 . 7 9 o 11 ~ 0
?Calculated Chl—Square goodness of f1t test statlstlc = .5, 1945

Table Chlquuare value (alpha = 0.01) = 13.277

Data PASS normaiity test. Continue analysis.'

~ « o ' e ®

S @bﬁé ' ‘ o .

DDVP: - Survrvat'of Exposed Ralnbow Trout . EE

~File: 43788001 hat Transform NO TRANSFORMATION :
, ‘ y .

Sﬁapiro —‘Wilk's test*for normallty

o s B e S S A S o S 9 o T . e e e e o i o S e o, S i o o e e i s e i o o 2o 2 e 2 5 e e

U<
I

 0.034
‘W= 0.958

‘Critical W (P =
,,Crltlcal W (P = 0.01) (n

e s e i S S e e S i o A Al e i o S T S a2 S o o o s S i s S S ey S RS S S A S S8, A i i T S e s (o o S S0k o o e o

"Data PASS‘normality test at P=0.01 level.7Contihuevanalysis;




&

TITLE: DDVP: *Séévivai of Exposed Ralnbow Trout

FILE:" 43788001.hat ‘ o

TRANSFORM No TRANSFORMATION o '~ NUMBER OF GROUPS: 6

GRP ‘IDENTIFICATION 'REP. VALUE ' TRANS VALUE
1 GRPS 1&2. POOLED 1 0.9500 ‘ 0.9500
1 GRPS 1&2 POOLED 2 0.9000 - 0.9000
1 GRPS 1&2 POOLED 3 0.9500 0.9500
1 GRPS 1&2 POOLED 4 1.0000 . - 1.0000
1 GRPS 1&2 POOLED 5 0.9800 S - '0.9800
1 GRPS.1&2 POOLED 6 -0.9800 0.9800
1° GRPS 1&2 POOLED 7 0.9800 = - ~0.9800.°
1 GRPS 1&2 POOLED 8 - 0.9100 . 0.9100
2 5.15 ppb 1 ©0.9300 o 0.9300
2 5.15 ppb 2 - 0.9800 | 0.9800
2 5.15 ppb 3 ©'0.9500 . 0.9500
2 5.15 ppb - 4 1.0000 ~ 1.0000
3 10.1 ppb . 1 . 0.9500 0.9500
3 , 10.1 ppb  ~ 2 1.0000 , ~1.0000
3 10.1 ppb 3 - 0.9300 ;. 0.9300
3 " 10.1 ppb 4 . '0.9300 . '0.9300
4 '23.3 ppb 1 °1.0000 1.0000

, 4 23.3 ppb 2 0.9300 . "~ 0.9300
4 23.3 ppb 3 0.9800 - 0.9800
4 23.3 ppb 4 1.0000" - 1.0000
5 55.2 ppb 1, 1.0000 ~ 1.0000 .
5 55.2 ppb 2 0.9000 , - .0.9000
5 55.2 ppb 3 0.9500 - 0.9500
5 '55.2 ppb 4 ©1.0000 .~ 1.0000
6 103 ppb - 1 0.9300 - - 0.9300
6 103 ppb 2 0.9300 ~ 0.9300
6 103 ppb. 3 ~ 0.9800 o 0.9800
6 1103 ppb 4 0.8500 o _o '8500

ede

- DDVP: 'Surv1vai'of Exposed Ralnbow Trout B
File: 43788001.hat * Transform:  NO TRANSFORMATION :

ANOVA TABLE o

SOURCE . DF ss | MS | F
Between  © s 0007 .  o0.001 0.9 .
Within (Error) 22 . o0.03¢ - 0.002 |
Total . 27 o.oar . oTTmTw

~ Critical F.value = 2.66 (0.05,5,22) S
- Since F < Critical F FAIL TO REJECT Ho: All equal - . o N




‘ Hukiv '
DDVP: Suevival of Exposed Rainbow Trout ' ,
File: 43788001/hat o Transform NO. TRANSFORMATION

DUNNETT(S TEST

*kk**x% WARNING ******‘

‘ Thls data set has unequal repllcates. The " Bonferronl t test
“should be: used instead of the Dunnett’s test.

_ : e [
DDVP: <Burvival of Exposed Ralnbow Trout c
- File: 43788001 hat U‘,~ Transform NO TRANSFORMATION o
DUNNETT’ S TEST - 'TABLE 1 OF 2 o Ho Control<Treatment
‘ TRANSFORMED MEAN CALCULATED IN :
GROUP. IDENTIFICATION ., MEAN ORIGINAL UNITS. T STAT SIG
1 ’ GRPS 1&2 POOLED 0.956 - 0.956 . h ‘
2 5 15 ppb- . - 0.965 v - 0.965 | - ~=0.364.
3 . 10.1 ppb ~ 0.953 : 0.953 - 0.156
4 S 23.3 ppb . 0.977 S 0.977 - =0.883
5 55.2 ppb. 0.962 . 0.962° . ~=0.260
6 103 ppb 0.923° o 0.923 . 1.402"
“Dunnett ‘table value = .2.39 (I*Talled Value, .P=0.05, _df—20,5)
HW£L~
DDVP: <Survival of Exposed Ralnbow Trout
File:’ 43788001 hat : Transform NO TRANSFORMATION
DUNNETT’S TEST < TABLE 2 OF 2. - _ Ho: Control<Treatment
v : ‘ »NUM OF » Mlnlmum Slg Diff % of k , DIFFERENCE
‘GROUP IDENTIFICATION ' REPS. (IN ORIG. UNITS) CONTROL FROM CONTROL
1 GRPS 1&2 POOLED 8 \ g
2 ~ 5.15 ppb 4 - 0.058 6.0 -0.009
3 : ~ 10.1 ppb 4 ©0.058 6.0 0.004
4 , 23.3 ppb 4 . 0.058 6.0 ~0.021
5 : 55.2 ppb 4 0.058 6.0 -0.006
6 103 ppb 4 0.058 6.0 0.034
, Lw&L~
DDVP: Sufvival—of Exposed Rainbow Trout
‘File: 43788001.hat - . Transform: NO TRANSFQRMATION

WILLIAMS TEST (Isotonlc regre551on model) ' TABLE 1 OF 2




GROUP - . ; ORIGINAL TRANSFORMED  ISOTONIZED

o :'IDENTIFICATIONW N MEAN - - MEAN .. MEAN
1 g GRPS 1&2 POOLED 8 0.956 0.956 0.962
2 5.15 ppb 4 0.965 0.965 - -~ 0.962
3 10.1 ppb 4 - 0.953 ‘ © 0.953 . 0.962
4 .. 23.3 ppb 4 - 0.977 S 0.977 . 0.962
5 ( ' 55.2 ppb 4 0.962 0.962 0.962
6 103 ppb 4 0.923 - 0.923 0.923
| e (—
DDVP: SurvivaT of Exposed Rainbow Trout ’
File: 43788001 hat . Transform: NO TRANSFORMATION
WILLIAMS TEST (ISOtOnlC regre551on model} TABLE”2 OF 2-.
‘ _ ~ ISOTONIZED CALC._ SIG | TABLE PR DEGREES OF
IDENTIFICATION ' MEAN WILLIAMS ~-P=.05% WILLIAMS - :;FREEDOMV,
GRPS 1&2 POOLED  0.962 | . } S ' o
5.15 ppb. - 0.962 0.225 . 1,72 k=1, v=22
10.1 ppb 0.962 ¢ 0.225 . - 1.80 k= 2, v=22
23.3 ppb . 0.962. 0.225 = - 1.83 - k=3, v=22
'55.2. ppb - 0.962 - 0.225 . . 1.84 = 4, v=22
103 ppb ~0.923 - . 1.404 = : '1.85 . k= 5, v=22
s =  0.039 |

Note: df used'for table values are approx1mate when v o> 20.




- DDVP: Surv1val of Exposed Rainbow Trout Larvae

File: 43788001 sur . Transform NO TRANSFORM
t test of Solvent and Blank Controls - Ho GRPl MEAN GRP2 MEAN
GRP1 (SOLVENT CRTL),MEAN.=; 0.9000 -  CALCULATED 't VALUE = -0.0000
GRP2 . (BLANK CRTL) MEAN - = .~ 0.9000 - DEGREES OF FREEDOM = -2
DIFFERENCE 'IN MEANS L= - =0.0000 ‘ : o
.TABLE t VALUE (O 05. (2), 2). = 4.303 NO significant dlfference at alpha 0.05
TABLE t VALUE (O 01 (2), 2) = 9.925 NO. significant dlfference at alpha 0.01"
bDVP: Survival of Exposed Ralnbow ‘Trout Larvae :
File: 43788001. sur‘ ‘ Transform‘ NO TRANSFORMATION
_ Chi-square test'for,normality:'actual\and expected‘frequencieST ,
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 I 6 o2 6 0
Calculated Chi-Square goodness of fit test statistic =  7.9994
‘Table Chi—Squarervalue (alpha = 0. 01) = 13. 277~ ’

TData PASS normality test. Contlnue analy51s.

DDVP: Survival of Exposed Rainbow Tront Larvae
File 43788001 sur ; Transform NO TRANSFORMATION

Shaplro - Wllk'S test for normallty

______..___--______.__....._.__-._\...___.....___-__s_________._....__..._..,___...__.__’_._..____.._.._.___

0.013

=}
Il

W= 0.937
Critical W (P = 0.05) (n = 14)
Critical W (P = 0.01) (n =

i A5 > S EmA e W R S SED A T D e R P WD S WA WS WS ED GED WA SR WP SN S SED S G G G D G EED e GNP SED EnEED S WA S WD GER D A G G W S - . A . S D S T S - — - -

‘Data PASS.normality‘test;at P=0.01 level. Continue analysis.




TITLE: DDVP: Surv1val of Exposed Rainbow Trout- Larvae

FILE: - '43788001.sur : . ‘
TRANSFORM: “NO TRANSFORMATION ' e - NUMBER OF ‘GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE

1 'GRPS 152 POOLED 1 0.9000 . 0.9000

1 GRPS 1&2 'POOLED 2 0.9000 . 0.9000
1 GRPS 1&2 POOLED 3 0.9300. : 0.9300

1 GRPS 1&2 POOLED 4 0.8700 . 0.8700"

2 5.15 ppb 1 0.8300 o 0.8300

2 5.15 ppb- 2 1'0.9000 ; 0.9000

3 10:.1 ppb. 1 0.6700 ~ 0.6700

3 ' .10.1 ppb 2 .0.7700 T 0.7700

4 © . 23.3 ppb 1 0.7700 = 0.7700

4 . 23.3 ppb 2 10.7300 : 0.7300

5 55.2 ppb = 1 0.7700 ; ~0.7700 ‘
5 '55.2 ppb 2 0.7300 . 0.7300

6 103 ppb 1 0.7000 SRR 0.7000.

6 103 ppb 2 0.7700 _ '0.7700

E __...__—_—.—.._.....____....._——g_..__...-..______....._.___....______..__-_..--__.......____.._.___..._f_——

?T‘DDVP: Survival of Exposed Rainbow Trout Larvae
-V File: 43788001.sur - Transform: NO 'TRANSFORMATION

" ANOVA TABLE

e e v — - ——— v ——— ————— ———— ——— ——————— " T ——— i —— —— S “h — S _“ - —— —— T — - M =Y T D WS W —— T G G — — — — _- W —

SOURCE DF ss Ms | F

e — — ——— i — — . — v — S~ —— - " T i ——— ———— - ———— o - — S - " — ————— — - - oo — o - —— —— " - ——
Between 5 ~ o0.080  °© 0.016  9.574
Within (Error) ‘ -5 - © 0.013 o 0.002 '» '
Total . 13 . o.0e3 T

Critical F value = 3.69 (0.05,5,8)
Since F > Critical F ‘' REJECT H0° All equal

\DDVP: Survival ‘of Exposed Ralnbow Trout Larvae

File: 43788001.sur - Transform: NO TRANSFORMATION
BONFERRONI t-TEST - TABLE 1 OF 2 ~ Ho:Control<Treatment
\ TRANSFORMED ~ MEAN CALCULATED IN - :
GROUP IDENTIFICATION . MEAN  ORIGINAL UNITS T STAT SIG
1 GRPS 1&2 POOLED 0.%00 f 10.9001 o R
2 '5.15 ppb °  0.865 | 0.865 - 0.991
3 110.1 ppb 0.720 | 0.720 5.098 *
4 . 23.3 ppb 0.750 ' 0.750 ‘ 4.248 *
5

55.2 ppb . 0.750 o 0.750 - 4. 248_ *




. __________-______—__-_-—.._____..___——-..._....__.___..._._.___—____.__...—_.__.__.__.._..__.___ .

Bonferronl t table value =" 2.90 (1 Talled Value - P=0.05, df=8,5)

DDVP:' Survival of Exposed Ralnbow Trout Larvae’

File: 43788001.sur’ Transform NO. TRANSFORMATION
BONFERRONI t -TEST - - TABLE 2 OF 20 ' ¢'LHo'Control<Treatment
. R B NUM OF Mlnlmum Slg lef $ of DIFFERENCE
GROUP: IDENTIFICATION "REPS  (IN ORIG. UNITS)  CONTROL ~ FROM CONTROL
1  GRPS 1&2 POOLED 4
2 - ' 5.15 ppb 2 0.102 11.4 0.035
3 S 10.1 ppb - 2 0.102  11.4 - 0.180
4 23.3 ppb 2 , 0.102 S 11.4 0.150
5 55.2 ppb 2 - 0.102 11.4 0.150
6 103 ppb 2 0.102 11.4 0.165

e i e e o S S e i i i o S S S ot T S S S et T T P o 2 i Sk S o e T S Tt o e e o T S e S i i i o T G s o o e o s i e

DDVP: Surv1val of Exposed Rainbow Trout Larvae

File: 43788001 sur »;,“ Transform NO TRANSFORMATION
N WILLIAMS TEST (Isotonlc regress10n model) : TABLE 1 OF 2
ST ——— o f-—-—----—--—---—----------—f ------------------------------
~GROUP - ‘ ‘ ' ORIGINAL - ‘TRANSFORMED ISOTONIZED‘
B IDENTIFICATION ‘ . N ~ MEAN Lo MEAN: v ‘MEAN
1 GRPS 1&2 POOLED 4 0.900 0.900 0.900
2 5.15. ppb: 2 ‘ 0.865 - . 0.865 » 0.865
3 . : 10.1 ppb 2 0.720 0.720 . 0.740
4 ; 23.3 ppb 2 0.750 N 0.750 0.740
5 ‘ 55.2 ppb 2 0.750 ~0.750 0.740
6 103 ppb 2 0.735 0.735 0.735

——————---———————————_———————_——-_{—-—————/——‘——}—_————————_—.—’_——-———-————_—————_—

DDVP: Surv1va1 of Exposed Ralnbow Trout Larvae

"File: 43788001 sur - « Transform"NO TRANSFORMATION
! i ! . 1 L .o ‘
WILLIAMS TEST (Isotonic regress10n model)‘ TABLE 2 OF 2
i ‘-. ISOTONIZED CALC. - SIG | '_TABLE ’ DEGREES OF
IDENTIFICATION BN . MEAN WILLIAMS ‘ P“ 05 WILLIAMS FREEDOM
GRPSrl&ZvPOOLED . 0.900 - o : . S
- 5.15"ppb 0.865- - 0.992 - o 1.86 . k=1, v=38
‘) - .10.1 ppb . 0.740 4.535 - % 1.96 =2, v=8
~ - 7 23.3' ppb . 0.740 4.535 % - 2.00 | =3, v= 8
- "55.2 ppb - 0.740 -4.535 - % to2.01 =4, v=8
“‘103yppb5v’, 0.735 4.676 - * 2.02 k= 5, v=8

0.041




'File:c:\epa\aquatié\43788001;out Page 1
.DDVP ‘Technical Grade: Eff

0BS LEVEL
1 CONTROL
2 CONTROL
3. CONTROL
4 CONTROL
5 CONTROL
6 CONTROL
7. CONTROL
~ 8 .CONTROL
9 CONTROL
10°  CONTROL
11 CONTROL
12. CONTROL
13~ CONTROL -
14 CONTROL
15 - CONTROL
16 ° CONTROL
17 - CONTROL
.18~ CONTROL
.19 . CONTROL
20 CONTROL
21 CONTROL
22 - CONTROL
23 . CONTROL.
. 24 CONTROL
25 CONTROL
. 26  CONTROL .
27 - CONTROL
28 CONTROL
129 CONTROL-
30 CONTROL
31 CONTROL
32 - CONTROL
> 33 CONTROL.
34 CONTROL
35 . CONTROL
~36  CONTROL
37 CONTROL
38 CONTROL
397 CONTROL
40°  CONTROL
41, CONTROL
42 CONTROL" -
43 CONTROL -
44 CONTROL -
45 - CONTROL
46 CONTROL
47 CONTROL
48 CONTROL
49 CONTROL
, 50 _ CONTROL
A 51.7 CONTROL
- 52 CONTROL -
- 53 . CONTROL
54  CONTROL

55 SOL_CONT

56  SOL_CONT

o 57 SOL_CONT
- 58 - SOL_CONT

59 SOL_CONT -

60 SOL_CONT

61 SOL_CONT .

.62 SOL_CONT
63 SOL_CONT
64 SOL”CONT
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DDVP Technical Grade: Effects to the ELS. of Rainbow Trout

0BS - LEVEL REP ~ LEN - WT
65." SOL_CONT 1 35.7  0.60
66 SOLTCONT-. 1 38.4 - 0.70
67 - SOL_CONT 1 38.6 0.69
68 SOL_CONT 1. 35.7  0.56
69  SOL_CONT 1 37.8 0.63
70 SOLTCONT -1 37.3  0.63
71 SOL_CONT 1- 39.1 0.76
72 SOLTCONT - 1 - 38.5 . 0.48
- 73 - SOL_CONT 1 37.6 0.68
74 - SOL_CONT 1 37.0 .0.62
. 75 SOLTCONT 1° 34.8 -0.58
76 SOLTCONT ~ 1 38.1  0.68
, 77 SOL”CONT 1 38.0 - 0.63
- 78  SOL_CONT 1 36.6 0.62
: 79 -~ SOLTCONT 1 36.6 - 0.65
: .80 SOLTCONT /1 34.7 . 0.47
81 SOL_CONT 1 371 0.61
82  SOLTCONT - "2 ~ 40.0° 0.84
83 SOL_CONT 2 35.8 ° 0.62
84 SOL_CONT 2 39.3- - 0.69 -
85 ~ "SOL_CONT 2 37.7 ° 0.66
86  SOLTCONT 2 38.3 - 0.75
. 87  SOLZCONT 2 . 35.2 . 0.58 .
. 88 SOL_CONT 2 35.2 . 0.59
89 SOLTCONT 2 35,4  0.67
"90-  SOL”CONT 2 35.0 0.57
91 . SOL”CONT 2 36.1 0.65
.92 'SOL_CONT 2 36.2  0.61.
93 - SOL_CONT = 2 37.1 0.70
94 - SOL”CONT 2- . 37.0 0.69
. 95  SOLTCONT 2 37.4 . 0.66
.96  SOL_CONT, 2 38.1  0.64
97  SOL_CONT 2 3.6 0.53
98  SOL_CONT 2 36.2  0.60
99"~ SOL_CONT 2. 385 ..0.70
100 SOLTCONT .~ - 2 33.9  0.46 .
101 SOL_CONT 2 36.0 . 0.58
102" " SOL_CONT 2 34.0 - 0.51
. 103  SOL”CONT 2. 363 . 0.66
104 - - SOL_CONT 2 35.0  0.54
105  SOL_CONT- = 2 36.5 - 0.65
106  SOLTCONT . = 2 " 36.8 ' 0.62
107 SOL_CONT 2 39.0  0.69
108 SOL_CONTY 2 - 33.8. 0,45
109  TR¥T 1 '37.0°  0.70°
110 - TRT1 1 38.2 :0.71°
111 TRT1 1 37.9. - 0.76
112 TRT 1 37.8  0.79
113 - - TRT1 1 38.1  0.74
114 TRT1 1 37.9 0.87
115  1RT1 1 .. 36.7 - 0.76
116  TRT1 N 36.0  0.61
117 - TRT1 v 34.5 - 0.57
118 - TRT1 1 33,5  0.42
119 TRT1 - 1 37.3. 0.7
120 TRT1 1 33.0 . 0.45
121 TRT1 1 36.7  0.68
122 . 1R 5 35.8  0.64
123 TRT1 1 35.2  0.71
126 TRT1 1 34.9..0.58
125 . IRT1 1 34.0  0.59
126 . TRT1 1 38.1 0.73
127 IRT1 1 36.8  0.67
128 TRM 1 36.4 - 0.65
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DDVP -Technical Grade: Effects to the ELS of Rainbow Trout

"LEVEL

TRT1

©7TRT

TRT1

" TRTY .

TRT1
TRT1
TRT1

- TRT1 -
- TRT1

TRT1
TRT1
TRT1
TRT1
TRT1
TRT1
TRT1

* TRT1

TRT1
TRTY
TRT1
TRT1
TRT1
TRT1
TRT?
TRT1
TRT1
TRT1
TRT1
TRT1
TRT1

-TRT1

TRT1
TRT2

. TRT2

TRT2
TRT2
TRT2
TRT2

IRT2

TRT2
TRT2
TRT2 >

-~ TRT2
TRT2

TRT2
TRT2
TRT2
TRT2
TRT2
TRT2
TRT2
TRT2
TRT2
TRT2

“TRT2

TRT2

CTRT2

TRT2
TRT2.
TRT2
TRT2
TRT2
TRT2
TRT2

REP

LEN
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DDVP Technical Grade: Effects to the ELS of Rainbow Trout

0BS . LEVEL  REP

|

193 TRT2 2
19, TRIZ 2 -
195 TRT2 2
196 TRT2 2
S197  TRT2 L2
198 TRT2 2
199 TRT2 o 2
200 TRT2 2
201 TRT2 2
202. TRT2 2
203 TRT2 . 2
204 TRT3 1
205 TRT3 1
206. TRT3 - 1
207 TRT3 1
-~ 208 TRT3 1
209 TRT3 1
2100 - JIRT3 1
21 TRT3 1
212 TRT3 1
213 TRT3 1
214 . - TRT3 1
215 - TRT3. - 1
216 .- TRT3 1
217 TRT3 1
o218 TRT3 1
219 IRT3 1
220 RT3 1
221 TRT3 1
222 - TRT3 A
223 TRT3 - 1
224 TRT3 1
225  TRT3 1
226 TRT3 1
.227- TRT3 -2 .
228 TRT3 - -2
229 ~. TRT3 - 2
- 230 ¢ TRI3 - 2
231 RT3 2
232 TRT3 "2
233  TRT3 . 2
34 TRIZ 2
235 IRT3 2 -
236 _ TRT3 2
- 237 TRT3 2
- 238 TRT3 2
239 - IRT3 2
240 - TRT3 "2
241 TRT3 2
242 TRT3 - 2
243 TRT3 .2
244 TRT3 2 -
245  TRI3 2
246 RT3 2
247 TRT3 2
248 . TRT3 2
249 TRT4 1
250 TRT4 1
251  TRT4 1
- 252 TRT4 ! 1
253 TRT4 1
. 254 TRT4 1
255 TRT4 }'

256 TRT4

LEN
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LEVEL

TRT4
TRT4
TRT4

- TRT4

TRT4

" IRT4

TRT4
TRT4

" TRT4

TRT4

- TRT4

TRT4
TRT4
TRT4
TRT4
TRT4
TRT4
TRT4
TRTS
TRT4.

TRT4

TRT4

TRT4:

TRT4
TRT4
TRT4
TRT4

TRT4

TRT4

“TRT4

TRT4
TRT4
TRT4 -
TRT4
TRT4

TRT4
TRT4 - - .

TRT5
TRTS
TRTS
TRT5
TRT5
TRTS
TRTS
TRT5
TRTS
TRTS
TRTS
TRTS
TRTS
TRT5
TRT5
TRT5
TRTS
TRTS

TRT5

TRT5
TRTS

TRTS A/>

TRTS
TRTS

TRTS -
~ TRTS

TRT5

REP

b
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" 0BS ° LEVEL - REP LEN Wt

321 RIS 2 )
322 TRTS - 2 34.7 - 0.62
323 W5 2  37.7 0.8
32, TRT5 2 332 0.5
325 _TRT5 -2 37.7.  0.77
326. TRT5 2 36.4 0.63
~ 327 RIS 2 385 0.79
328 TRT5 2 335 0.51
329 IRT5 2 35.4  0.69
330  TRT5 © 2 35.7 0.67
331 RIS 2 36.3 0.6
332 TRT5 2 31 065 ’
333 . RIS 2 34.8 0.5
33%  TRTS 2 338 0.60
335  TRT5 . 2 35.0 - 0.52
33 TRT5. 2 322 0.46
337 RIS 2 3755 0.66

DDVP Technical Grade: Effects to the ELS of Rainbow Trout

LEVEL

CONTROL | SOL_CONT. |  TRT1 | - TRTZ
TR B S EEECEE R oot

MEAN |  MEAN - |  MEAN - |  MEAN
------------------ Rt e T T T e T
LEN | 36.60)| 37.04] 36.30] 35.45
me e memmm— o L L L Lt ettt
e | 0.63| 0.63| 7.70] - 0.60

(CONTINUED)

‘DDVP " Technical Grade: Effects to the ELS of Rainbow Trout

TRT3
, : MEAN
Cheiieiameannade Bl i
“|LEN 36.89
R SO | A f0ited SNSRI
WY . 0.69]-

Variable N Mean ~Std Dev. cv
REP 54 1.481 U0.506  34.044
LEN 54 36.602 1.529 4.176
W 54 0.627 0.080 12.740

P T T SRR LEVEL=SOL_CONT ------- TR CRR

'Variable N -~ “Mean ) Std Dev ‘// cv
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| : ~TRTS 35.9500000 7
Pr > |T| HO: LSMEANCi)=LSMEAN(])

2 3 4 5 6 7
0.2174 0.4044 0.0026 " 0.4488 0.9992 0.0855
0.0403 0.0001' 0.6747 - 0.2399 0.0040

0.0267 0.1224 0.4256 0.3591

0.0003 - 0.0038 0.2079
) -0.4689 0.0182
0.0992

~
—

0.2174 = .
0.4064 - 0.0403 . :
0.0026 0.0001 0.0267 .
0.4488 - 0.6747 0.1224 0.0003 .
0.9992 0.2399 0.4256 .0.0038 0.4689 .

0 0855 0. 0040 0.3591 "0.2079 0.0182 0.0992

NOTE: To ensure overall protectlon ‘Level, -only probablllt!es assocuated
. wWith pre- planned comparlsons should be ‘used :

NOVUT S NN = o

: DDVP Technical Grade Effects to the ELS of Rainbow Trout .
- 1. ANALYSIS OF Length

o e e e e e e e e 3 e ke vk ke v ok e o vk ke o ke ole Sk

General Linear Models Procedure
Tukey’s Studentized Range (HSD)- Test for variable: LEN .
_NOTE: This test coﬁtrols the type I experimentwise error. rate.

Alpha— 0.05 Conf!dence- 0.95 .df= 330 MSE= 3. 462309
Crltlcal Value of Studentlzed Range- 4.195

Comparlsons 519n|f1cant at the 0.05 level are lndlcated by f*¥%s,

) - Simul taneous - Simul taneous
S - Lower Difference Upper
LEVEL ’ Confidence Between ' Confidence
Comparison ~ Limit - Means C Limit
- SOL_CONT - TRT3 - ~0.9564 - 0.1578 " 1.2720
SOLCONT - TRT4 . - -0.6720 0.4422 1.5564
SOL_CONT -- CONTROL -0.6197 0.4426 1.5049
SOL_CONT - TRT1 © -0.3281 0.7444 1.8170
SOL_CONT - TRTS -0.0266 - 1.0944 2.2155 i
SOL_CONT - TRT2 0.4697 1.5979 2.7262 ~ *¥%
~ TRT3 - SOL_CONT -1.,2720 -0.1578 - 0.9564
TRT3 - TRTG . - -0.8793 . 0.2844 1.6482
TRT3 - CONTROL . ~0.8294 0.2848 1.3990
_TRT3 - TRT -0.5372 0.5867 1.7106
TRT3 - TRTS -0,2337, 0.9367 2.1070
TRT3 - TRT2 o 0.2630 1.4402 2.6173 - dwk
TRT4 + SOL CONT - -1.5564. -0.4422 0.6720
TRT4 - TRT3 -1.464682 -0.2844 0.8793
~ TRT4 - CONTROL" -1.1138 0.0004 1.1146
TRT4 - TRT1 i -0.8217 '0.3022 1.4261
TRT4 = TRTS - .=0.5181 0.6522 1.8226°
TRT4 - TRT2 - =0.0215 1.1557 2.3329
CONTROL - SOL_CONT -1.5049 ©-0.4426 0.6197
- CONTROL - TRT3 -1.3990 -0.2848 0.8294
CONTROL '~ - TRT4 -1.1146 - -0.0004 1.1138
CONTROL - TRT1. -0.7707 .. 0.3019 1.3744
CONTROL - TRTS 1+0.4692 0.6519 1.7729
CONTROL - TRT2 0.0271 . - .1.1553 2.2836  **%x .
TRT1 - SOL_CONT -1.8170 -0.7444 - 0.3281
TRT1 - TRT3- <1.7106 - -0.5867 0.5372:
0.3022 0.8217

TRT1 - - TRTA -104261  -0!

Fit

e:c:\epalaquatic\43788001.out Paze 10 ’ o
TRT1 - CONTROL -1.3744 - - -0.3019 07707
TRTY - TRTS -0.7807 - 0.3500 - 1.4807
TRT1 - TRT2 -0.2843 10.8535 1.9913
TRTS = - SOL_CONT -2.2155 -1.0944 0.0266 -
~TRY5 - TRT3 -2:1070 -0.9367 0.2337
TRTS ~ - TRT4 : -1.8226 -0.6522 0.5181
TRTS - CONTROL -1.7729 -0.6519 0.4692
TRTS - TRT1 - - -1.4807 -0.3500 0.7807
© TRTS - TRT2 - -0.6802 0.5035 1.6872
" TRT2 - SOL_CONT -2.7262 -1.5979 -0.4697 - *xx
TRT2 - TRT13 . =2.6173 -1.4402 -0.2630  *%*
TRT2 - IRT4 -~ -2.3329 - -1.1557 - 0.0215 :
TRT2 - CONTROL -2.2836 - -1.1553 -0.0271 . w¥*
TRT2 THEIY =1.9913 . -0.8535 0.2843

DDVP Technlcal usade Effects to the ELS of Ra1nbou Trout

1. ANALYSIS OF Leng
HERERERTRIRRNRRRRRTR RN -

1

. General Linear Models Procedure

Slmultaneous Simul taneous
! . Lower Difference Upper

LEVEL . Confidence Between - Confidence
Comparison - . Limit " Means Limit
TRT2 - TRTS -1 6872 -0.5035 0.6802

DDVP TechnIcal Grade' Effects to the ELS of Rainbow Trout
1. ANALYSIS OF Length

W e ve e 6 e e o v ok e ok e e ok o o o o ok o ok ok
Genéral Linear Models Procedure
Dunnett's One- talled T tests for variable: LEN

"NOTE: This tests controls the type I experlmentulse error for
comparisons of all treatments agalnst a control.

Alpha= 0.05 Confidence= 0.95 df= 330 MSE 3.462309 °
- - Critical Value of Dunnett’s T= 2.314

Cqmparfsons s1gn1f1cant at the 0.05 level are lndlcated'by fhkkT

: Simultaneous Simul taneous

L Lower: Difference  Upper

LEVEL Confidence ° Between = Confidence
Comparison” ] Limit Means Limit
SOL_CONT - CONTROL -0.3861 0.4426 - 1.2713
TRT3 - CONTROL -0.5843 0.2848 -1.1539
TRT4 - CONTROL . -0.8687 0.0004 0.8695
TRT1 - CONTROL -1.1384 -0.3019 0.5347
- TRT5 - -CONTROL . -1.5263 -0.6519° " 0.2226

-2.0354 -1 1553

TRT2 : CONTROL - -0.2753  wwx




