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CONCLUSIONS. Thls study is sc1ent1f1ca11y sound and ,
fulfills the guideline requirements for an estuarine fish
‘early life-stage test.. Based on the most sensitive .
parameters (survival and length), the NOEC and LOEC of DDVP
technical for sheepshead minnow are 0.96 and 1.84 mg a1/L

: respectlvely. The MATC is: 1 33 mg a1/L.

- ADE UACY OF THE STUD

AL 01a551f1cat10n:' Core.

B. Ratidnéie: N/A.

C. Repairability: N/A.
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"MRID No. 437904-01 ~
‘8. MAJOR GUIDELINE Dzvxnwxons-

1. The %relatlve standard dev1atlon (%RSD) for weight in
one replicate of the dilution water control was 53%.
The %RSD for any one control repllcate must- not be
- greater than 40% :

2. The dilution water was a mixture of natural seawater
"and treated municipal freshwater. It is likely that
the . freshwater was dechlorlnated water, its use is
discouraged. o :

3.a“Adult fish wereftreatedjwitﬁ 20 ppm of nitrofurazone in
an 8-day period prior to test initiation. Females were

also treated with a 20-ppm solution of formalin -
1mmed1ately prlor to strip spawnlng. ‘ :

4, The: test temperature ranged from 22. 4 to 28.7°C durlng
the test period. The test temperature should not
dev1ate more than 2°C durlng the study. ,

5. - The test con51sted of only 2 true repllcates, 4
replicates are recommended. .

9. MATERIALS AND METHODS

A. Biological System

Species: o ‘ \ Cyprinodon variegatus
An estuarine fish spec1es, ‘ L S
preferably a silversides
~species or sheepshead minnow
(Cyprinodon variegatus).

Source ' : . | Adult fish were obtained from
‘ ' ‘ : Aquatic Bio Systems, Fort

| collins, CO. Female fish
were injected with HCG to
enhance egg production. Eggs
were stripped from the -
females then fertilized by
sperm obtained from excised

| testes of four male fish.

Age at beginning of test: | Embryos less than 24 hours
-Embryos .2 to 24 hours old. , old. o

US EPA ARCHIVE DOCUMENT




_v.-,/fMRID‘N,o. 437904-01

treatment for post-hatch o 20 fish per chamber; 2
exposure. ‘| chambers per replicate

Replicates' Mlnlmum of 20 - , 20 embryos per cage;
embryos per replicate- cup, 4 | 2 cages per replicate vessel;
repllcates per concentratlon. | 2 replicate vessels per

treatment or control.

Minimum of 30 fish per ‘ Post hatch exposure:

vessel; 2 replicate vessels
-per treatment.

Post Hatch: § of embryos ‘that 80-100% of embryos in each
produce live fry must be > 50% control produced live fry.
in each control; % hatch in-any- : : o
control embryo cup must be no
more than 1.6 times that in
another control cup.

. Feeding:\Fish should be fed at | Fish were fed fatty-acid
-least twice daily. Fish should supplemented brine shrimp 2-3
I not be fed for at least 24 hr times daily until the day

prior to termination on day 32. |prior to test termination.
. R : when food was withheld.

Counts: At a'minimum,llive fish SurViValgof,embryos andj
should be counted 11, 18, 25, ‘larvae were recorded daily.
and 32 days after hatchlng e

controls: Avg. survival at end | >88% surv1va1 in the controls

of test must be > 80%. Survival | at test termlnatlon. .
in any control chamber must not : -

be < 70%. .
COntrols:'Negative control and_"A dilution water control and
carrier control (when = a solvent control (5.73 BL/ .
applicable) are required. = TEG/L) were 1nc1uded in this
- - { ’ o study. :

Comments: “The adult fish were treated prophylactlcally

"with 20 ppm of nitrofurazone during the 8-day period between -

“hormone injections and stripping of eggs to prevent
infection during hormone- 1njectlons...Just prior to-
stripping, females were dipped in a 20 ppm formalin solution
to prevent the possible transfer of any external para51tes

- which may have been present.
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Test Water:

1) May be natural (sterlllzed
and flltered) or a ‘commercial
mixture;

-2) Natural seawater should
have weekly range of salinity
less than 6%, monthly pH range
less than 0.8 pH units;

3) Salinity should be >15 .
parts per thousand;

4) Water must be free of
‘pollutants.

 filtered.

2.  Not reported.

3. - Salinity was 18-20 ppt L
during the study. r

‘4. = No significant levels

1. Natural seawater with
o salinity adjusted to 20
‘parts per thousand

“(ppt) using municipal

‘freshwater. The test
water was. aerated and
activated-carbon

of pollutants were
‘*detected.

| Test Temperature: Depends upon
test species; should not

deviate by more than 2°C from

appropriate temperature. For
sheepshead minnow, either 25°C
or 30°C is recommended.

‘26 2°C (range 22.4-28.7° C)

Photoperiod: Recommend 16L/8D.

167hours light/8 hours dark..

‘Dosing Apparatus:tlntermittent

| flow proportional diluters or

continuous flow serial
diluters should be used. A
‘minimum of 5 toxicant =
concentrations with a dilution
factor not greater than 0.5
and controls should be used.

,concentratlons w1th a dilution

An 1nterm1ttent flow
proportlonal diluter was used.
The test consisted of a
dilution water control, a
solvent control, and 5

factor of 0. 5,

Toxicant Mixing:
1 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.a

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

1. A mixing chamber was
- used. :

2. Not reported.

3.  No undissolved test

mater1a1 was observed

4. Flow spllttlng accuracy
" - was within 5% of the
. desired volunmes.
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_ Reported Information |

|| Test vessels: All glass or
‘glass with stainless steel
frame.

. Test vessels were 24-L glassf

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.

rof glass tubes (60 mm

Embryo cages were constructed

diameter) and Nitex® screen.

Flow 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.

11 volume exchanges per 24

hours.

‘Aeration: Dilution water
.should be aerated to insure
D.o.
100% saturation. Test tanks
and embryo cups should not be
aerated.

D.O.
: | saturation at all times. -
concentration at or near - : : S N

578% (5.6 mg/L) of

/Comments:./None,

' C.,”Cheﬁical system

Concentrations:.
concentrations and a control,
all replicated, plus solvent

‘control if appropriate.

Minimum of 5

- ToxiCant'conc.«must be
measured in one tank at each
tox1cant level every week.

- One concentratlon must

and one concentration must not
affect any life stage.

| solvent control (5.73 uL

- | treatments.
adversely affect a life stage.

- Dilution water control,

TEG/L), and five nominal
concentrations (0.25; 0.5,
1.0, 2.0, 4.0 mg ai/l).

- Toxicant concentrations were
measured on‘days,o, 7, 14, 21,
28, and 34 in each replicate
vessel of the controls and

- Yes, based on’ mean ‘measured
concentrations reported.
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Other Variables:
1) D.O. must be measured at:

each conc.
week;

i1 2) Natural seawater must
‘maintain a constant salinity

at least once a

weekly: monthly pH range <0 8
| pPH units.

and not fluctuate more than 6%

was measured

1. D.O. :
' - wWeekly in each
repllcate.

2. . Not reported

Solvents: Should ‘not exceed

0.1 ml/L in a flow-through ,

-} system. Follow1ng solvents are

‘| acceptable: dimethylformamide,

- {| triethylene glycol, methanol
|l acetone, ethanol.

.5.73 pL TEG/L

Comments. Mean measured concentratlons ranged from 88 to 96%

of nom1na1 concentratlons.

 10. REPORTED RESULTS

Data Endpoints must include:
-~ Number of embryos hatched;
- Time to hatch;

- Mortality of- embryos,
larvae,‘and’juveniles;'

- Time to swim-up (if

" appropriate);

- Measurement of growth,

histological effects;
- Observations of other
- effects or clinical signs.

--Incidence of pathological or-

All approprlate data endp01nts

ballsted were reported.

'Raw data included? (Y/N)

‘Daily hatchlng and’surv1va1

data were not presented in the

‘report.
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'MRID No.
Effects Data 3
. Tox1cant . Mean Percent Total Wet
Concentration Percent Post- Length Weight
(mg ai/L) " Hatch Hatch (mm) (mg)
, ' Survival ’ o
(35 days)
Nominal .| Measured ol N ' N -
Control |  ND - 95 . | 92 17.4 | 171
Solvent | - ND 96 88 17.4 172
0.25 0.234 95 89 17.6 179
0.50 0.438 95 86 17.6 184
1.0 0.960 93 86 17.5 177
2.0 1.84 90 72 16.5 159
4.0 3.67 88 27 15.1 126 . 1"
ND = Not detected (detectlon 11m1t 18 ug/L)"

CommentS' '“Sheepshead mlnnow embryos began- hatchlng on day
2 of the test and all hatching was completed by day 7 (a
total of 5 days). The day determined for hatch completion
was day 6, the day when >95 percent of all viable control
embryos had hatched.”

Toxicity Observations: At 0;438’mg;ai/L, ene fish’had a
bent tail at test termination. No other deformities or
- abnormalities were observed. : o R \

Statistical Results: o ‘
'Statlstlcal Method ANOVA with Dunnett’s Test

' NOEC: 0.96 mg a;/L 'LOEC: 1. 84 mg a1/L MATC' 1.33 mg ai/L

Most sensitive endpoints: Larval survlval andvlength.

- 11.  REVIEWER'S STATISTICAL RESULTS:

Statistical Methods‘ Wllllams' and Dunnett's tests f

NOEC: 0.96 mg. ai/L- LoEC: 1. .84 mg ai/L  MATC: 1.33 mg ai/L

_ Most sen51t1ve endp01nt Larval surv1va1.

US EPA ARCHIVE DOCUMENT
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‘REVIEWER'S COMMENTS: In Section 2.1 of the report, it was
‘stated that measured test concentrations are reported as
. micrograms DDVP technical as active ingredient per liter, or

parts per billion. This statement is incorrect. Based on

~the stock solution calculations, the treatment

concentratlons were in ppm a1 or mg ai/L.

Thls study is sc1ent1flcally sound and fulfllls the

guideline requirements for an estuarine fish early life-

stage test. The NOEC. and LOEC of DDVP technical for
sheepshead minnow are 0.96 and 1.84 mg a1/L, respectlvely.
The MATC is 1 33 mg ai/L.
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DDVP Technical/Grade: Percentage Hatch of SHM

‘File: 43790401.hat ' Transform: NO' TRANS FORM )
t-test of Solvent ‘and Blank Controls ~ HO:GRP1 MEAN = GRP2 ‘MEAN
GRP1 (SOLVENT CRTL) MEAN = '0.9625  CALCULATED t VALUE = 0.2928
GRP2 (BLANK CRTL) MEAN = 0.9500 DEGREES OF FREEDOM = = 6
' DIFFERENCE IN MEANS = 0.0125 R Co ‘ s

———————————————.—_-———————-————————————————————-——‘-——'—-———————-————-—‘——————-——-—- ........

TABLE‘t VALUE‘(0.0éK(Z),fG) = 2.447  NO significant difference at alpha={.:.
~TABLE t VALUE (0.01 (2), 6) =. 3,707 NO 51gn1flcant dlfference at alpha—o E

N
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~ TITLE: DDVP Technical Grade: Percentage Hatch of SHM
FILE: .  43790401.hat |

'TRANSFORM: NO TRANSFORM ' ' NUMBER OF GROUPS: .
GRP IDENTIFICATION REP VALUE TRANS VALUE
1 'GRPS 1&2 POOLED 1 1.0000 .~ 1.0000
1 GRPS 1&2 POOLED 2 0.9500 - 0.9500
1 GRPS 1&2 POOLED 3 0.9000 ‘ 0.9000
1 GRPS 1&2 POOLED 4 1.0000 '1.0000
1 GRPS 1&2 POOLED. 5 1.0000 ' 1.0000
1 GRPS 1&2 POOLED 6 0.9500 1 0.9500
1 GRPS 1&2 POOLED 7 . 0.8500 0.8500
1 GRPS 1&2 POOLED 8 ; - 1.0000 . 1.0000
2 0.234 ug ai/l 1 y " 1.0000 : 1.0000
2 0.234 ug ai/1 - 2 1.0000 1.0000 :
2 0.234 ug ai/1 . 3 ... 0.8500 : . - 0.8500 .
2 0.234 ug ai/l = 4 .0.9500 0.9500
3 '0.438 ug ai/1- 1 - ; 0.9000 - ©.0.9000
'3 0.438 ug ai/1l 2 - 1.0000 ' 1.0000
3 ° 0.438 ug ai/1 -3 - 0.9000 ~0.9000
3 0.438 ug ai/l 4 1.0000 © 1.0000
4 0.960 ug ai/l 1 0.9000 : ~0.9000
4 0.960 ug ai/1 2 0.8500" L 0.8500
4 0.960 ug ai/l 3 0.9500 - i 0.9500
4 0.960 ug ai/1 4 1.0000 o - 1.0000
5 1.84 ug ai/l 1 .1.0000 . 1.0000
5 ©1.84 ug ai/1 2 0.9000 = . . 10,9000
5 1.84 ug ai/l. 3 “0.9000 - - 0.9000
5 - 1.84 ug ai/1 4 0.8000 , 0.8000
6 3.67 ug ai/1l 1 . 0:9000 . .. 0.9000
6 3.67 ug ai/1l 2 ~ 0.8500 ‘ 0.8500
6 3.67 ug ai/1 3 0.8000 S . 0.8000"
6 3.67 ug ai/1 4 0.9500 = - 0.9500

DDVP Technical Grade:'Percentage Hatch of SHM
© File: 4379040l1.hat - . Transform: NO TRANSFORM

ANOVA TABLE

s e o - ——— . o T D 7 S o " o S b S S - - " o > st o — i, S T o} T S o " T T T o 450 5 e

SOURCE DF ss MS F |

Between 5 | 0.025 = - 0.005 1.170

Within (Error) 22 . 0.092 7 0.004

Total 27 0.117 \ |
Crltlcal F value 1.2.66 (0 05 5, 22)

Since F < Cr1t1ca1 F FAIL TO REJECT Ho' ‘All equal




DDVP Technical Grade: Percentage Hatch of SHM
"File: 43790401.hat - Transform: NO TRANSFORMATION

Chi-square test fof’hormellty: actual and expected frequencies‘

| i o o S — — — - Y S o ——— O S LA G S e G e S G S O T S S o S " W WA S Gy S S S T A A WO T T S M WM T W e SR A S S ——

INTERVAL  <-1.5  =-1.5 to <-0.5  =0.5 to 0.5  >0.5 to 1.5  >1.5
' EXPECTED 1.876 6.776 | 10.696 . 6.776 1.876

OBSERVED | , -7 R .9, 11 0

fdalculated Chi—Square goodness of fit test statistic = 5.1945t
Table Chi-Square value (alpha = 0.01) = 13.277 ‘

Data PASS ncrmality test. Continue analysis}’ L I

DDVP Technical Grade: Percentage Hatch of SHM .
Flle. 43790401 hat 7, Transform NO TRANSFORMATION‘~

Shaplro - Wllk’s test for normallty

———————————————————————————— e i o e e o o s o e o e o e e o i S e . i i

‘D

_0.092

W

0.939

Critical W (P = 0.05) (n =
_Critical W (P = 0.01) (n = 28) = 0.896

”Data\PASS normality test at P=0.01 1eVel,‘Continue analeis,




\DDVP Technical Grade: Percentage Hatch of SHM

File: 43790401.hat ‘Transform: NO TRANSFORM
BONFERRONI t-TEST - - ~ TABLE 1 OF 2. ~ Ho:Control<Treatment

» , . o ‘ TRANSFORMED , MEAN CALCULATED IN v
GRQUP IDENTIFICATION P MEAN = ' ORIGINAL UNITS T STAT SIG
1 ~ GRPS 1&2 POOLED 0.956 : 'j 0.956 S

2 0.234.ug ai/1 .- 0.950 . , 0.950 o 0.158

3 : _ 0.438 ug ai/l- - 0.950: - “:Q.950 - 0.158

4 0.960 ug ai/1- ‘ 0.925 , -+ 0.925 o 0.788

5 1.84 ug ai/l , 0900 . - 0.900 o ©1.419

6 3.67 ug ai/l ‘ 0.875 . ;0.875 . 2.050
Bonferronl t table value/— 2.51 (1 Talled Value, P= 0 05 vdf—22,5)
DDVP Technical Gradei'Percentage‘HatchAof»SHM ,
‘File: 4379040l1.hat - ' - Transform: NO TRANSFORM.

- BONFERRONT t TEST - TABLE 2 OF 2 ,-A e Ho Control<Treatment
| ‘ ‘ ‘ NUM ‘OF _Mlnlmum\slg DIff % of DIFFERENCE
GROUP‘ IDENTIFICATION REPS (IN QRIG. UNITS), CONTROL FROM CONTROL

1 GRPS 1&2 POOLED 8
2 0.234 ug ai/l 4 . 0.099 ‘ 10.4 , 0.006
3 0.438 ug ai/l1 " 4. = . 0,099 . 10.4 0.006
"4 0.960 ug ai/l 4 . 0.099 ©  10.4 0.031
5 ‘ 1.84 ug ai/1 . 4 0.099 10.4 0.056
6 3.67 ug al/l 4 0.099 10.4 . 0.081
‘DDVP Technical Grade: Percentage Hatch of SHM
, File: 43790401.hat Transform' NO TRANSFORM
‘ WILLIAMS TEST . (Isotonlc regress1on model) .- TABLE 1 OF 2_ ' s
- .GROUP ": ' o : B E ORIGINAL = TRANSFORMED ‘ ISOTONIZED
: IDENTIFICATION ”f N - MEAN ~ MEAN -~ . " 'MEAN
1 GRPS 1&2 POOLEDL 8 0.956 0.956 0.956
2 0.234 ug ai/l 4 : 0.950 - 0.950 , 0.950
3 , 0.438 ug ai/l1 = 4 . 0.950 - ~ 0.950° . .0.950
4 . -0.960 ug ai/l 4 - 0.925 0.925 . 0.925
5. '1.84 ug ai/l 4 0.900 0.900 0.900
6 3.67 ug ai/l 4 0.875 0.875 0.875

i
_-_-___,_._...___...-..._____—______—_____a--_____—_q__¢__a_______-_—;....-_...'.__'____._—____

' DDVP Technical Grade: Percentage Hatch of SHM
“File:.43790401,hat ' Transform: NO TRANSFORM

 WILLIAMS TEST (Isotonic regréssiqn‘model)v _TABLE 2 OF 2




- SR ‘ ISOTONIZED CALC. =~ SIG ~ TABLE ~  DEGREES OF

IDENTIFICATION ~ MEAN ' WILLIAMS P=.05. WILLIAMS FREEDOM
GRPS 1&2 POOLED  0.956 , | . | B
0.234 ug ai/l 1 0.950 0.158 . S 1,72 k= 1, v=22
0.438 ug ai/1 0.950  0.158 | 1.80 k=2, v=22
0.960 ug ai/l =~ 0.925  0.788 ©1.83 ° . k= 3, V=22
1.84 ug ai/l = 0.900 1.419 . 1.84 = 4, v=22
3.67 ug ai/l.'  0.875  2.050 * 1.85 . k= 5, v=22
s = 0.065




 DDVP Tech.: Survival of SHM Larvae

File: C:\TOXSTAT\43790401.SUR Transform: NO TRANSFORMATION
\t—test of Solvent and Blahk ContrOIS' . Ho GRP1 MEAN = GRP2 MEAN
GRP1 (SOLVENT CRTL). MEAN = 0.8827 . CALCULATED t VALUE. = ~0.7163
GRP2 (BLANK CRTL)  MEAN = =  0.9193  DEGREES OF FREEDOM = 6 -
‘DIFFERENCE IN MEANS = -0.0365 ST : ' :
: TABLE t VALUE (0 05 (2), 6) = 2.447 - NO 51gn1flcant dlfference at alpha—O.u:

TABLE t VALUE (0.01 (2), 6) 3.707 NO 51gn1f1cant dlfference at alpha~0 01

¥
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TITLE: DDVP Tech.: “Survival of SHM Larvae -

FILE: - C:\TOXSTAT\43790401.SUR —_— : ; -
'TRANSFORM: NO TRANSFORMATION ‘ ~ NUMBER OF GROUPS: 6.
~ GRP IDENTIFICATION REP VALUE - . TRANS VALUE

1 GRPS 1&2 POOLED 1 . 1.0000 1.0000

1 GRPS 1&2 POOLED 2 0.8420 0.8420

1 GRPS 1&2 POOLED 3 0.8890 . . 0.8890

1 'GRPS 1&2 POOLED 4 0.8000 0.8000

1 GRPS '1&2 POOLED 5 1.0000 17.1.0000

1  GRPS 1&2 POOLED 6 0.8950 0.8950

1 GRPS 1&2' POOLED 7 0.8820 0.8820
1 GRPS 1&2 POOLED . 8 0.9000 - 0.9000 -
2  0.234 ug ai/l 1 0.8500 ' '0.8500
2 0.234 ug ai/l 2 0.9500 o 0.9500

2 0.234 ug ai/l1 3 0.8820 -~ . ' - 0.8820

2 0.234 ug ai/1 4 0.8950 IR 0.8950

3 10.438.ug ai/l 1 ~.0.9440 . .-0.9440.
3 -0.438 ug ai/l 2 0.9000 . - 0.9000
3 0.438 ug ai/l1 - '3 o 0.7780 . 0.7780

3 . 0.438 ug ai/l 4 - 0.8000 .. 0.8000.
4 0.960 ug ai/l1 1 ' .0.8330 T 0.8330
4 0.960 ug-ai/l 2 '0.9410 ., . 0.9410
4 0.960 ug ai/l1 3 0.8950 <. ~0.8950

4 0.960 ug ai/l 4 0.8000 . 0.8000

5 1.84 ug ai/l 1. -0.8000 - 0.8000
5 1.84 ug ai/l 2 0.9440 ' 0.9440

5 1.84 ug ai/l 3 0.6670 0.6670

5 1.84 ug ai/1 4 0.4380 S ., 0.4380
6 3.67 ug ai/1- 1 0.3330 . - 0.3330

6 3.67 ug ai/l. 2 ©0.5290 - 0.5290

6 '3.67 ug ai/l 3 0.1250 - - 0.1250:
6 3.67.ug ai/l 4 0.1050 - 0.1050

Yo T o o s o ] T o o S o " o o — >, v — S o "> 4 o 2nin o>




DDVP Tech.: Survival of SHM Larvae . _ ; U
File: C‘\TOXSTAT\43790401 SUR ‘Transform: NO TRANSFORMATION,“

Ch1 -square test for normallty aCtual and expéCted frequencies

INTERVAL <-1.5 -1.5 to <=0.5 -0.5 to 0.5  >0.5 to 1.5  >1.5
- EXPECTED . 1.876 . 6.776 © 10.696 6.776 . 1.87%6
 OBSERVED 0 | 10 10 8 o

___.—————————_—————————.——_————————-———————_-———_.——————--—————_—_-———--—————-————-—-—

Calculated Chi-Square goodness. of fit test statlstlc = 5.5524
Table Chi-Square value (alpha’ = 0.01) 13 277 '

Data PASS normality test. Continue analysis.

'DDVP Tech.: Survival of>SHM’LarVaef o o
File: C;\TOXSTAT\43790401.SUR\ o Transform: NO TRANSFORMATION

: Shaplro - Wllk's test for normallty

‘D= . 0.328

W= 0.967

' Critical W (P = 0.05) (n = 28)
Critical W (P = 0.01) (n =.

i . i e e o . S A S o S e S i S o S s S S S e S S S S B} O T T o T S . s B S S o i S o . S o e S o S

Data PASS normality test at P=0.01 level. Continué analysis.




@DV?MTech;:[ Survival of SHM Larvae . — L
File: C:\TOXSTAT\43790401.SUR . Transform; NO TRANSFORMATION

ANOVA TABLE

SOURCE DF ss MS F
‘Between 5 o 1.267 . 0.253 0 17.013
* Within (Error) S22 " o0.328 . 0.015

Critical F value = 2.66 (0.05,5,22)
‘Since F > Critical F REJECT Ho: All equal

- S ’ , L ' N
. DDVP Tech.: -Survival of SHM Larvae ' . o
”rFile' C: \TOXSTAT\43790401 SUR , Transform NO TRANSFORMATION
BONFERRONI t- TEST - TABLE 1 OF 2 “ o Ho Control<Treatment
~ ‘ - . _ TRANSFORMED MEAN CALCULATED IN: - :
" GROUP IDENTIFICATION,‘ MEAN . yORIGINAL’UNITS - T STAT . SIG
1 . GRPS 1&2 POOLED =~ 0.901 o 0.901 Co
2 0.234 ug ai/l . ' 0.894 L 0.894 0.090
3 10.438 ug ai/l ~ o0.856 - . 0.856 0.609
4 ! 0.960 ug ai/l1 0.867 | ~0.867 - 0.452
5 o 1.84 ug ai/l o 0.712 0,712 S . 2.2 %
6 3.67 ug ai/l 0.273 » - 0.273 ©8.402 *
Bonferroni t table value = 2.51 (1 Talled Value, P=0.05,' df—22 5)
DDVP Tech.: Survival of SHM Larvae . |
. File: C:\TOXSTAT\43790401,SUR o Transform NO TRANSFORMATION
BONFERRONI t-TEST - TABLE 2 OF 2 L ‘<’Ho ControJ<Treatment
- B ) ' NUM OF Minimum Sig Diff % of - 'DIFFERENCE"
. GROUP V‘IDENTIFICATION . REPSf‘ (IN ORIG. UNITS) CONTROL - FROM CONTROL
1 GRPS 1&2 POOLED 8 B
2 0.234 ug ai/lf 4 o 0.187 20.8 0.007
3 0.438 ug ai/l1- .4 . 0.187 . 20.8 = 0.046
-4 ; . 0.960 ug ai/l 4 - 0.187 ST 20.8 - '0.034
5 1.84 ug ai/l 4 0.187 20.8 0.189
6 3,67vug;ai/; 4 0.187 20.8 0.628

DDVP Tech.: Survival of SHM Larvae S SN
File: C:\TOXSTAT\43790401.SUR  ~ Transform: NO TRANSFORMATION




N : WILLIAMS TESTf (Isotonlc regre851on model) ‘ TABLE51 OF 2

. ...'_.-....—....__-_....__._______—————-....._—-_________._-..______.._____..__._.._...__......._____...__-

GROUP. _ " ORIGINAL ~  TRANSFORMED -  ISOTONIZED
: IDENTIFICATION' . 'N - MEAN . MEAN ' MEAN

1 GRPS 1&2 POOLED 8 0.901 0.901 0.901
2 - 0.234 ug ai/l 4 . . 0.894 ¢ 0.894 - . 0.894
3 -0.438 ug ai/l 4 = 0.856 . 0.856 .. 0.861 -
4 © °0.960 ug ai/l 4 - 0.867 2 0.867 - - .0.861
5 '1.84 ug ai/l 4 0.712 0.712 0.712
6 '3.67 ug aiz1 4 0.273 0.273 0.273

'DDVP Tech.: Survival of SHM Larvae o &

' File: C:\TOXSTAT\43790401.SUR Transform: NO TRANSFORMATION

WILLIAMS TEST (ISotohic regression model) - TABLE. 2 OF 2

- - "ISOTONIZED CALC. . SIG TABLE DEGREES OF
~IDENTIFICATION . MEAN WILLIAMS ° P=.05 WILLIAMS -~ FREEDOM.
GRPS" 1&2 POOLED = 0.901 ‘ i _
© 0:.234 ug ai/l - 0.894 . 0.090 1.72 = 1, v=22
0.438 ug.ai/l 0.861  0.530 o - 1.80 =.2, v=22
0.960 ug ai/l 0.861 0.530 1.83 - k= 3, v=22
1.84 ug ai/l - 0.712 2.525 ok . 1.84 k= 4, v=22
3.67 ug ai/l 0.273 - 8.401 * 1.85 = 5, v=22

.....__._____.....______.......___..____._..._...____._____...,..._._..‘______'_._..._....._;_..____-__..___.._..‘_

s = 0.122 ' -
Note: df used for table values are approx1mate When v > 20. .
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Effects to the ELS of Sheepshead Minnows

- DDVP Technical Grade:

. oBs/

N=O VO~ W=

LEVEL

CONTROL

CONTROL

-CONTROL

CONTROL
CONTROL
CONTROL

CONTROL .
..CONTROL
'CONTROL
"CONTROL
"~ CONTROL

CONTROL
CONTROL
CONTROL
CONTROL

-CONTROL
CONTROL

CONTROL

CONTROL .

CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL

‘CONTROL

CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL

" CONTROL’

CONTROL

" CONTROL

CONTROL
CONTROL
CONTROL

CONTROL

CONTROL
CONTROL

CONTROL-.
- CONTROL

CONTROL

CONTROL -
- CONTROL

CONTROL
CONTROL
CONTROL
CONTROL
CONTROL

* CONTROL

CONTROL
CONTROL
CONTROL

CONTROL

CONTROL

CONTROL -

CONTROL

- CONTROL
- CONTROL:
CONTROL

CONTROL

"REP

02:25 Tuesday, February 6,
LEN WT

17 - 160
18 180
17 150
17 160
10 20
17 160
17 160
18~ 170
18 190
19 200
17 160
18 180
200 220
17 - 140
18 170
18 170
1% 80
16 130
18 . 200
16 110
18 210
19 210
17 160
18 170
17 170
19 210
17 140
16 110
17 140
18 160
17 160
16 120
15 100
18 180
15 120
18 160
i 110
22 340
21 300
18 200
18 210
18 170
22° 320
18 190
18. 220
16 120 .
20 270
19 240
19 . 200
12 40
12 30
9 20
19, 250
18 180
20 220
20 210
18 . 180
15 100
16 130
17 130
18 180
18 190 -
20 210
19 200

1996

DDVP Technlcal Grade:

0BS

120

-S0L

LEVEL
CONTROL

 CONTROL
- CONTROL -

CONTROL

- “CONTROL

CONTROL
SOL_CONT
SOL_CONT
SOL_CONT
SOL_CONT
SOLTCONT

- SOL_CONT

SOL_CONT
SOL_CONT
SOL_CONT
SOL_CONT
SOL_CONT
SOL_CONT
SOL_CONT

SOL - CONT
SOL_CONT
SOL_CONT

* SOL_CONT

SOL_CONT
SOL”CONT

" SOL”CONT

SOL”CONT
SOL”CONT
SOL”CONT

_SOL”CONT
*SOL_CONT
‘SOL”CONT

SOL_CONT

 SOL_CONT -
" SOL_CONT
. _SOL”CONT

SOL_CONT
SOL_CONT
SOL_CONT
SOL”CONT
SOLCONT
SOL_CONT
SOL”CONT
SOL_CONT
SOL”CONT

_'SOL_CONT
. SOL”CONT
_SOL”CONT

SOL”CONT
SOL”CONT

_ 'SOL”CONT
'SOL_CONT

SOL”CONT
SOL”CONT
SOL”CONT
SOL_CONT

SOL”CONT
, SOL”CONT

SOL_CONT

CONT-

~

" REP

Filerc: \epa\aquatlc\43790401 out' Page 2
Effects to the ELS of Sheepshead Minnows

B Y N AT TRTITINTRT I  NTIY TR TISTI TR TINT.CY XY ST XYY XY R RT T RY XY XY ¥7 V7 N7 NP G i NN G AT NS

02:25 Tuesday, February 6

LEN  WT
21 270
17 160

19 220
21 280
17 170
15 110
20 230
18 ° 180
18 200
18 200
17 140
10 . 30

- 17 160
16 140
18 - 180
18 190
17 140
17 150
19 220
19 210
18 190
18 160
15 110
10 30
18 170
17" 160
17 130
18 190
20 280
19 240
19 220
18 180
20 220 X
18 180 '
18 180
16 120 <
16 160
18 190
18- 190
16 150 (
16 140
13 60
17 150
18 210
18 ' 190
16 140
19 210
17 140
18 - 190
18 190
20 250
20 230
17 180
18 180
16 - 130
20 260
17 150
17~ 160
10 . 20
200 250
19 . 2207
17 170
17. 140
18 210

1996 B

i
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. ‘DDVP' Technical Grade:

Effects. to the ELS of Sheepshead Minriows

LEVEL

TRT2
TRT2
TRT2

TRT2

TRT2
TRT2

" TRT2

TRT2
TRT2
TRT2
TRT2
TRT2
TRT2
TRT2
TRT2

TRT3"

TRT3
TRT3

TRT3 -

TRT3
TRT3
TRT3
TRT3
TRT3

TRT3 -

TRT3
TRT3
TRT3

TRT3"

TRT3
TRT3

- TRT3~

TRT3
TRT3

TRT3 .-

TRT3
TRT3
TRT3
TRT3

- TRT3
TRT3
TRT3 -

TRT3
TRT3
RT3
TRT3

TRTS .

TRT3
TRI3
TRT3

RT3

-~ TRT3 -
RT3 -

- TRT3

- TRT3

TRT3
TRT3

TRT3

TRT3
TRT3

TRT3

TRT3
TRT3
TRT3

REP

B U LA O 00 0 L L G G L L 0 0 G0 TR0 R TR0 TR0 RO A0 10 IR RO RSP TR RO R = b 3/ 3 3 a3 3 s 2 s B BN N B B N B e

02:25 Tuesday, February 6, 1996

LEN Wr
19 230
17 = 160

- 18 - 210
19 220
8 190
20 290
18 220

.18 =170
18 . 200
19 230
16 150
18 = - 200
18 . . 200
16 160 ~
20 . -310 «
18 180
18 190
17 170
18 220
17 150
17 . 150
18 - 180
17 180
19 230
20 260
12 60
16. - 120
17 160
19 190
18 220
15 110
18 180
15 100
18 200
20 240
16. 150 :
17 - 150
20 260
18 170
17 - 160
19 -~ 200
18 - 200
18 170
18~ 180
16 120 -
17 160
18 - 180
17 170
26 230
18 - 180
17 . 150
17 150
19 200
18 180 -
15 80
16 130
18 210
18- 160
18 200
18 190 =
18 200
19 220
18 180

File:c:\e$
DDVP

a\aquatlc\43790401 out -’ Page

echnical Grade:

. TRT4

Effects to the ELS of- Sheepshead Minnows
R 02 25 Tuesday, February 6

LEVEL = REP  LEN WT

TRT3 4 21 330
RT3 4 18 = 210
RT3 - 4 18 220
RT3 4 20 240
RT3 4 18 160
TRT3 4 18 210
RT3 4 15 130
RT3 . 4 16 140
WI3" 4 17 180
RT3 4 18 190
RT3 & 19 230
RT3~ 4 19 220
RT3 4 15 110
TRT3 4 15 100
RT3 4 11 40
TRT4 X 15 100
TRT4. 1. 18 210
 TRT4 " 1% 70
CTRT4 1~ 18 200
TRT4 1 16 140
. TRT4 117 180
STRTA . 1 16 130
TRT4 1 16 140
R4 1 17 170
TRT4 1 17 160
TRT4 1 17 180
TRT4 1 16 170
TRT4 1 18 160
"TRT4. 1. 13 60
E 16 150
TRT4 1 15 120
RT4. 2 17 160
TRT4 2 16 160
' TRT4 2 16 150
TRT4 2 - 18 210
RT4 2 - 18 . 200
TRT4 2 18 190
TRT4 2 17 170
TRT4 2 16 * 130
TRT4 © 2 17 170
TRT4 - - 2 15 120
TRT4 2. 18 190
TRT4 2 12 40
TRT4 2 16 . 150
TRT4 2 15. 130
TRT4 2 18 - 170
R4 2 13 70
CIRT4 2 7 40
 TRT4 3 18 160
TRT4 . 3 15 110
TRT4 -~ 3 20 - 280
T4 3.7 15 110
TRT4 3 10 30
TRT4 3 12 50
R4 - 3. 20 220
R4 . 3 18 220
TRT4 3 19 230
TRT4 3 18 190
TRT4 3 18 180, -
TRT4 3. 18 170
TRT4 4 18 170
RIG - 4 20 230
TRT4 - 4 20 260
W4 4 18 180

1996 -
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DDVP Technical Grade.k Effects to the ELS of Sheepshead Minnows

02:25. Tuesday, . February 6 1996

0BS. LEVEL REP LEN WT

C 385 TRT4 4. 20 270
- 386 TRT4 4 18 200
: 387 TRT4. 4 18 210
388 TRTS. 1. 15 90.-
389 TRTS | 13 70 _
390 - - TRTS 1 16 140
391 TRTS 1 19 210
392 - TRTS 1 18 210
393 TRTS 1 16 140
39 TRTS 2 13 70
- 395 TRTS ~2 13 80
396  IRTS 2 1 40
397 RIS - 2 14 100
398 . 1IRT5 . 2 15 - 130 -
399 . IRTS 2 13 - 70
400 TRTS 2 15 130
401 . TRT5 - 2 15 120
402 TRTS 2 14 130
403 TRTS 3 17 180
404 TRT5 3 13 70 .
405 TRTS 4

o I 406 TRTS 4 . 0
DDVP Technical Grade: Effects to the ELS of Sheepshead M1nnous

02:25 Tuesday, February 6, 1996.

) LEVEL

CONTROL | SOL.CONT | TRT1 |  TRT2
------------ T T LT T TR S

MEAN |  MEAN |  MEAN |  MEAN
---------------- T T
LEN | 17.37) 17. 35| 17.63| - 17.45
................. - P (PRI NP R R P S R ——
Wt | 171.43] 172.65| 178.97| 184.15

(conrlnueo) '

DDVP Technlcal Grade Effects to the ELS of Sheepshead Minnows
02:25 Tuesday, February 6, 1996

PG OO OO A S S U

LEVEL , ‘

TRT3 [~ TRT4 | TRTS
-------- B L L N

§ 1 MEAN | - MEAN | MEAN
R T devmmmmmmmmae R R T
LEN IR T 50| 16. 52| 15.05
e B L R R it e L L
W1 | 177. 34| 158. 85| 125.79

DovP Techn]cal Grade: " Effects to the ELS of Sheepshead Minnows

02:25 Tuesday, February &; 1996

-------------- e------Ff----;- LEVEL=CONTROL T"'T"“"“"""‘““*:'T"
Variable N Mean Std Dev cv
REP 70 2.443 1.163 47.594
LEN 70 17.371 - ©2.456 14.141
"1 70 171.429 62.282 36.331

file;c:\epa\aquatic\43790401.out‘ Page 8

GO ROLEELEEEE --<--«-<: LEVEL=SOL_CONT ------ —enen PR RCCEEEEE

variable N ‘Mean Std Dev ) cv

REP 68 2.412 1.149 - 47.646

- LEN 68 17.353 2.086 - 12.021

WT - 68 ; 172.647 49.884 28_894
------------------------------- LEVEL=TRT =--=semsomennacaanioae

Varlable N i Mean Std Dev cv

REP 68 2.471 1.126 45.574

LEN 68 17.632 1.445 8.193

WT 68 1 178.971 ] 43.405 24.253
------------------------------- LEVELZTRT2 == == mmssmsimmmmmrnneccnees

Variable N Mean Std Dev cv

REP 65 2.446 1.132 46.291

LEN 65 17.446 2.031 11.643

WT 65 184.154 52.823 28 684
------------------------------- LEVEL=TRT3 =5 n--nmmmmmodommmne s

Varlable N Mean . Std Dev R cv

REP : 64 2.531 1.112 43.941

LEN 64 . -17.500 1.746 ..9.976

- WT 64 177 344 49.256 27.774
------------------------------- LEVEL=TRT4 ~-=-----osremommmomaomnaciaas

Varlable N ) Mean $td Dev cv

REP 52 2.192 1.030 "46 970

LEN 52 - 16.519 2.532 15.328

WT 52 158 846 - 57,91 36 382

. DDVP Technical Grade: kEffects to the ELS of Sheepshead Minnows '
02:25 Tuesday, February 6, 1996

T T L P PP P PP PP e LEVELETRTS ===-=--=mcermmce- enmeeoees
Variable N Mean Std Dev cv
REP 19 2.000 0.943 47.140
LEN 19 15.053 2.223 14.768
Wr 19 125.789 55.409 44049

DDVP Technical Grade: - Effects to the ELS of Sheepshead M1nnows
ANALYSIS OF Length ‘

************************

02:25 Tuesday, February 6, _1996

General Linear Mndels Procedure
. Class Levei :irf rmat!on




$ile:c:iepa\aduafic\43790401.out Page 9
~Class ~ leyels Values

_LEVEL 7 - CONTROL SOL_CONT TRT1 TRT2 TRT3 TRT4 TRT5
NUmberref observations in data'set = 406

© DDVP Technical Grade: - Effects to the ELS of “sheepshead Minnows.
s 1.  ANALYSIS OF Leng
o dededededede de e dodede de g i de e dede e de K ek ke

02:25 Tuesday, February 6,

General Linear Models Procedure -
Type I Estumable Functions for: LEVEL -

Effect "~ -7 coefficients
INTERCEPT 0
LEVEL - CONTROL-. L2 -
SOL CONT L3,
TRTT L -
TRT2 (5
TRT3 L6 ,
W14 L7
TRTS . -L2-L3-L4-L5-L6-L7

DDVP Technical Grade* Effects to. the ELS of. Sheepshead Mlnnous

1. ANALYSIS OF Leng
. ******************* kR

02:25 Tuesday, February 6, 1996

General L1near Models Procedure

Dependent Varvable. LEN ’
'Sum of - .~ Hean

" |Source-. - ) -DF Squares: - - Square F Value Pr‘> F
Wodel 6 - 137.48194 22.91366 5.32. -0.0001
error 399 1719.67077 4.30995 -
Corrected Total 405 1857.15271 - R
L R-Square ~ ~  C.V. Root MSE ~_ LEN Mean
0.074028 12.05138 2. 0760 17.227
Source’ . d/, ) ‘DF , Type 1SS Mean Square F Value 'Pr > F.

LEVEL S 6

DDVP Technical Grade: . Effects to the ELS of sheepshead M\nnows fﬁ

ANALYSIS OF Length
e 2

02:25 Tuesday, February 6

General . anear Models: Procedure .
- Least Squares Means

LEVEL LEN = LSMEAN
o LSMEAN . Number

-  CONTROL - 17.3714286 1

137.48194  22.91366  5.32  0.0001 -

Flle c: \epa\aquatlc\43790401 ot Page 10

CONT ~ 17.3529%412 2
R rehiee 3 .
TRT2 17.4461538 &
TRT3 17.5000000 5
- TRT4- - 16.5192308 6
TRTS.  15.0526316 7
, Pr > |T| HO: LSMEAN(i)=LSMEAN()
il 1 2 3 4 5 6 7
17 . 0.9583 -0.4609 0.8346 0.7205 0.0255 0.0001°
2 0.958% 0.4330 - 0.7959 0.6844 0.0298  0.0001
30,4609 0.4330 . 0.6054 0.7145 .-0.0038 0.0001
4 0.8346 0.7959 0.6054 . 0.8830 0.0169 0.0001
5 0.7205 0.6844 0.7145 0.8830 . - 0.0118 0.0001 -
- 6 0.0255 0.0208 0.0038 0.0169 0.0118 . '0.0087

0.000%1 0.0001 . 0.0001 O. 00017 0’0001 -0.0087 .

NOTE: To ensure overall protectIon level only probabllltles assoc13ted .

with pre- planned comparisons should be used

- DDVP Technical Grade:’ Effects to the ELS -of Sheepshead Minnows
- 1. ANALYSIS OF Length

v************************
02:25 Tuesday, February 6,
General Linear Models Procedure

Tukey’s Studentlzed Range (HSD) Test for var1able LEN

NOTE: This test controls the type 1 experimentwise error ‘rate.

Alpha= 0.05 Confldence— 0.95 df= 399  MSE= 4. 309952
- Crltlcal ‘Value of Studentized Range— 4,191

’

Compar1sons srgnlflcant at the 0.05-level are lndlcated by ’***’.

e S|multaneous Simul taneous
i Lower Difference Upper
. LEVEL - Confidence Between -~ Confidence
Comparison  Limit ~ Means Limit
CTRT - TRT3 . -0.9391 0.1324 1.2038
TRT1 - TRT2 -0,8810 - 0.1862 - 1.2534
TRT1 - CONTROL - -0.7866 0.2609 1.3085
© 'TRTY - SOL_CONT - -0.7757 0.2794 1.3345
TRT1 - TRTZ =0.0202 . 1.1131 . 2.2465
CTRT1 - TRT5 . 0.9832 2.5797 41762  ***
TRT3 - TRT1 . -1.2038 © -0.1324 0.9391
TRT3 ~ =~ TRT2 - -1.0295 0.0538 1.1372
TRT3 - CONTROL - -0.9354 0.1286 1.1926
TRT3 - SOGL_CONT -0.9244. - 0.1471 1.2185.
TRT3 < TRTE -0.1678 - 0.9808 2.1294 -
TRT3 - TRTS - 0.8400 - 2.4474 4,0547 - ***
TRTZ: - TRT1 T -1.2534 -0.1862 0.8810
TRTZ - TRT3 . -1.1372 - -0.0538 1.0295
TRT2 = CONTROL - -0.9850 0.0747 1.1345
"~ TRT2 - SOL_CONT -0.9740 10.0932 1.1604
TRT2 - TRTE , -0.2177 0.9269 2.0716 ’
. TRTZ - TRT5- " 0.7890 -~ 2.3935 3.9980  ***
CONTROL * - TRT1 . - -1.3085 -0.2609 0.7866
- CONTROL - TRT3 -0.1286 - 0.9354 -
CONTROL - TRT2 -0.0747 0.9850
CONYROL - SOL_CONT 0.0185 1.0660
COHIROL - 0.8522 1.9785

TRTZ

1996




: File:c:\epa\aquatic\43790401.out Page 11 . S
- CONTROL - TRTS ) 0.7275 2.3188

' SOL_CONT - TRT1 - o =1.3345-. -0.2794 0.7757
~SOL_CONT = TRT3 .  -1.2185 -0.1471 0.9244
SOL_CONT - TRT2 -1.1604 -0.0932.  ° 0.9740
© . SOL_CONT - CONTROL -~ =~ -1.0660 -0.0185 1.0291
SOL_CONT - TRT4 -0.2997 - 0.8337 1.9671
SOL_CONT - TRT5 . 0.7038 2.3003 - 3.8968  *x*
TRT4 = IRTH ©=2.2465 -1.1131 0.0202
TRT4 - TR13 --2.1294 - -0.9808 0.1678
. TRT4 - TRT2 -2.0716 -0.9269 0.2177
TRT4 - CONTROL - -1.9785 ~-0.8522 -0.2741
TRT4 =~ = SOL_CONT. -1.9671 -0.8337 . 0.2997
TRT4 -~ - TRTS -0.1826 . - 1.4666 - 3.1158
TRTS - TRT1 . -4.1762 -2.5797 -0.9832.  *x*
TRT5 - TRT3 - -4.0547 -2.4474 -0.8400  ***
- TRTS - TRT2 -3.9980 . -2.3935 -0.7890"  **x
TRY5 - CONTROL "~~~ -3.9103° = -2.3188 -0.7273  *x*
TRT5 SOL . CONT =3.8968 -2.3003 1-0.7038  ¥**

DDVP Techntcal Grade: Effects to the ELS-of Sheepshead Minnows
1, ANALYSIS OF Length

******************* Rk . N
: - 02:25 Tuesday, February 6,

General Linear. Models Procedure

, - Simul taneous .. Simultaneous
e Lower Difference Upper

LEVEL Confidence Between Confidence
- Comparison Limit - Means S Limit
TRTS - TRT4 -3.1158  -1.4666 0.1826

DDVP Technical Grade: Effects to the ELS of Sheepshead Minnows
1. ANALYSIS OF Length -

»: 0 . ************************
o o ] 0 02:25 Tuesday, February 6,
General Llnear Models Procedure

Dunnett’s One-talled T tests for var1able: LEN

13.9103  wwe

1996

1996

NOTE: This tests controls the type [ experimentwise error for

.-comparisons of all treatments. aga!nst a control.

“Alpha= 0.05 Confidence= 0.95 df= 399 MSE= 4. 309952
< Critical Value of Dunnett’s T- 2.324 o0

Comparlsons s1gn1flcant at the 0.05 level ‘are indicated by’ Rl LS

Slmultaneous Slmultaneous
- . Lower Difference Upper

LEVEL. _ ‘ Confidence. Between  Confidence
Comparison Limit Means Limit
TRT1 =" CONTROL. © -0.5606 0.2609 1.0824
TRT3 ~ ‘CONTROL -0.7058 0.1286 © 0.9630-
. TRT2 - CONTROL -0.7563 ° 0.0747 0.9058
- SOL_CONT - CONTROL . -0.8400 -0.0185 0.8030

TRTS - CONTROL ©=1.7355 -0.8522 - 0.0311 -

- -3.5668 - -2.3188 -1.0707  wwx

TRTS - CONTROL-

DDVP Technical Grade: -Effects.to the ELS of. Sheepshead Minnows
to 2. ANALYSIS OF Weight

= dedede i de de o e o e e vk e e ke o o e e ok ek e ok ke e ok
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02-é5 Tuesday, February‘o,'1§96

General Linear Models Procedure
Class Level- Informatlon

'Class " Levels

LEVEL 7

-Values

CONTROL'SOL_CONT TRll TRT2 TRT3 TRT4 TRTS
Number of observalions in data set = 406

DDVP Technical Grade: Effects to the ELS of Sheepshead Mlnnous
2. ANALYSIS. OF Weight -
***************************

02:25 Tuesday, February 6, 1996

Generalt Linear Models Procedure
Type I Estimable Funct:ons for: LEVEL

Effect Coefflclents
INTERCEPT )
LEVEL CONTROL. = L2
' SOL_CONT - "L3
TRTT b
R ir LS
TRT3 L6 ,
TRT4 L7 o
TRTS -L2-L3-L4-L5-L6-L7

: DDVF Technical Grade: Effects to. the .ELS of Sheepshead Minnows
- : 2.. ANALYSIS OF Weight

***************************

) ] 02:25 Tuesday, February 6, 1996
General Llnear Models Procedure

Dependent Variabte: ‘WY

Source - ’ "DF Sgﬂgrgi : ,sqﬁgig» F Value' -Pr > F
Model 8 64348.886  1072.814  3.83  0.0010
' Error - 399 1M7629.440  2801.076
Corrected Total = 405 181978.335
kﬁsquare A Root MSE WT Mean
0.054462 3074933 52.925 17212
Source © DF - Type I SS Mean Square FValue Pr > F
|iever 8 4 ‘

64348.886°  10724.814  3.83  0.0010

pDOVP Technical Grade.» Effects to the ELS of Sheepshead M1nnows
‘ iR 2. ANALYSIS OF Weight -

Wk A A de e ik e e e e ke o e de deke dede e e de ke

02:25 Tuesday, February 6, 1996

General Llnear Models Procedure
Least Squares Means
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NOTE "To ensure overall protection
with pre-planned comparisons

povep

level,

LSMEAN

6

. 0.1948

0.1577
0.0397
0.0105
©0.0619

0.0203

Wt
LSMEAN = Number
CONTROL 171.428571 -1
© SOL_CONT  172.647059 2
TRTT 178.970588 = 3
TRT2 184.153846 - 4
TRT3 177.343750 5
TRT4 158.846154° 6
TRT5 125.789474 7
Pr > |T| HO: LSMEAN(I) LSMEAN(J)
i/ 1 -3 4
1. 0.8925 0.4031 0.1635 0.5183
2 0.8925 .  .-0.4864 0.2108 0.6106
3 0.4031 0.4864 - . _ 0.5727 0.8600
4 0.1635 0.2108 0.5727 .. 0.4654
5 0.5185 0.6106. 0.8600 . 0.4654
6 0.1948 0.1577 0.0397 0.0105 0.0619
7 0.0009 0.0007 0.0001 0.0001 0.0002

7
0.0009
0.0007

*0.0001

0.0001
0.0002

~0.0203

only probab1llt1es associated .
should be used. -

Flle c: \epa\aquatlc\43790401 out Page 14

SOL_CONT - TRT1 -6.324 20.575
SOL_CONT - TRT3 -32 012 -4.697 22.618
SOL_CONT - CONTROL - -25.487 1.218 27.924
SOL_CONT - TRT4 -15.092 13.801 42.694
SOL_CONT - TRTS 6.158 46.858 87.557  ***
‘ CONTROL - TRT2 -39.741 -12.725 14.291
. CONTROL. - ‘TRT1 -34.247 <7.542 19.163
'CONTROL - TRT3 -33.040 -5.915 21.210
CONTROL - SOL-CONT -27.924 -1.218 25.487
CONTROL- - TRTZ -16.131 12.582 - 41.296
CONTROL - TRT5 5.067 45.639 86.211 - **x
TRT4 . - TRT2 -54.488 '25.308 3.873
TRT4 - TRT1 -49.018 -20.124 8.769
TRT4 - TRT3 - - ~47.779 -18.498 10.784
TRT4 - SOL_CONT -42.694 -13.801 15.092
TRT4 - CONTROL -41.296 -12.582 16.131
TRT4 - TRT5 -8.988 33.057 75.101
TRTS - TRT2- -99.269 -58.364 =17.460  ***
- TRT5 - TRT1 -93.881 -53.181 -12.482  ***
TRT5 - TRT3 -92.531 -51.554 -10.578 ***
TRTS - SOL_CONT -87.557 -46.858 -6.158  **%
TRT5 ~ CONTROL - -86.211 -45.639 -5.067 . *x*

Technical Grade:

Effects to the ELS of Sheepshead Minnous

ANALYSIS OF Weight
***************************

02:25 Tuesd

General Linear Models Procedure

ay, February 6 1996

Tukey’s Student|zed Range (HSD) Test for varlable HT

NOTE: This test controls the type,I experimentwise -error rate.

Alpha— 0.05- Confidence= 0.95 - df= 399 MSE= 2801.076
» Critical value of Studentized Range= 4.191

Comparisons significant at the70.05 level are 1nd1cated‘by '***'.

TRT2
TRT2 .

TRT2

TRT2 -

TRT2
TRT2

+ TRT1
TRT1
TRT1
TRT1

. TRT1
TRT1

TRT3.

TRT3
TRT3
TRT3
TRT3

CTRT3
SOL_|

LEVEL
" Comparison

TRT1
TRT3
SOL_CONT
CONTROL
TRT4 -
TRTS

TRT2
TRT3 .
SOL_CONT
CONTROL .
TRT4
TRT5

TRT2
TRT1
SOL_CONT
CONTROL *-
TRT4

[ T T S T} L T S

CONT - TRT2'

TRT5 -

Simul taneous
" Lower
Confidence

Limit~

-22.023
-20.809

-38.713

Simul taneous
Difference Upper
Between Confidence
Means Limit"
5.183 32.390
'6.810 34.429
11.507 38.713
. 12.725 39.741

25.308 54.488
58.364 99.269 *k*
-5.183 22.023

1.627 28.942

6.324 33.222

7.542 34.247
20.124 49.018 :
53.181 93.881 . ***
-6.810 20.809
-1.627 25.688
4.697 32.012

5.915 33.040
18.498 &47.779 )
51.554 92.531 kK

15.700‘

DDVP Technlcal Grade: Effects to the.
2. ANALYSIS OF Wei

Aededidedededededededke kK kkk kkhkk *****
02:25 Tuesday, February 6,

ELS of Sheepshead Mlnnows

General Linear Models Procedure

- Simul taneous A Simdltaneous
o Lower Difference . Upper

LEVEL - . Confidence Between Confidence
Comparison Limit Means lext
TRTS - TRT4 -75.101 8.988.

-33.057

DDVP Technical Grade:
’ 2 ANALYSIS OF Weight

***************************

) 02:25 TueSday,iFebruary 6,
) General Linear Models Procedure '
‘ Dunnett’s One-tailed T tests for varlable Wl

NOTE: This tests controts the type I experimentwise .error for
- comparisons of all treatments against a control.

Alpha= 0.05 Confidence= 0.95 df= 399 MSE= 2801.076
.+ ~“Critical Value of Dunnett's T= 2. 32

Comparisons 519n1f|cant at the 0.05 level are indicated by lf**’.

Simul taneous Simul taneous
Lower Difference -  Upper

LEVEL - Confidence - Between .Confidence
Comparison Limit Means Limit
TRT2 = CONTROL -8.461 12.725 .. ~33.91
TRT1 - CONTROL -13.400 7.542 28.484
TRT3 - - CONTROL -15.356 5.915. . =  27.187
SOL_CONT. - CONTROL -19.724 1.218 22:161
TRTG - CONTROL =35.100 -12.582 - 9.935

- TRT5 ~ CONTROL -77.456 -45.639 -13.822 ***

Effects to the ELS of Sheepshead Mlnnows‘

1996 -

1996




