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DATA EVALUATION RECORD

1. chemical: Triphenyltin Hydroxide (TPTH)

2. Test Material: Triphenyltin Hydroxide (TPTH) Technical
(97.1% active ingredient).

3. Study Type: Avian Reproduction
\ .
Species Tested: Mallard duck

(Anas platyrhynchos)

4. Study ID: Triphenyltin Hydroxide (TPTH) Technical: A One-
Generation Reproduction Study with the Mallard
(Anas platyrhynchos). Final Report. Wildlife
International Ltd. Project No. 190-110. Submitted
to W.R. Landis Associates, Inc., Valdosta, GA.
May 13, 1986. EPA Accession Nos. 263193 and
263954 (Amendment).

' 5. Reviewed By: David Warburton Signature: Z:LJL CAl»QJth
: Wildlife Biologist
EEB/HED ' Date: 5/ 5%
6. Approved By: Douglas J. Urban _ Signature: / , ) . ;Z/f
Section Head 3 ' {i/ﬂfj?éﬂjyé;fiénx
EEB/HED Date: &/~
| 415/

7. Conclusions:

The submitted study concluded that dietary concentra-
tions of TPTH technical at 1 and 3 ppm did not result in
effects on mallard duck reproductive parameters; there may
have been a slight reduction in embryo viability and
hatchling success at the 10 ppm concentration. However, EEB
noted treatment-related effects at 1 and 10 ppm with possible
dose-related pathological effects (regressed ovaries, egg
yolk peritonitis) at 3 ppm. Treatment levels are inadequate
to use this study in a hazard assessment at current TPTH
label use rates. The study is considered "Supplemental! due
to dosage levels below EEC's and deviations from recommended
procedures. ' :

8. Recommendations:

The registrant should address all items discussed under
Section 1l4a-c.
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11.

Background:

The study was submitted as per data requirements
specified under the TPTH Registration Standard.

Discussion of Individual Tests:

A supplement was submitted (EPA Accéssion No. 263954)
but provides no new substantive data; changes relate to
improved readability of graphics.

Materials and Methods (excerpted in.part from submission):.

a. Test Animals o

Pen-reared mallards, that were apparently healthy and pheno-
typically indistinguishable from wild birds, were purchased
from Whistling Wings, Hanover, Illinois. All birds were from .
the same hatch and were approximately 16 weeks of age at test
initiation. The birds were approaching their first breeding
season and had not been used in previous testing. Birds that
were injured or did not appear healthy were discarded.

b. Dose/Diet Preparation(Feed Consumption

Diets for the adult birds and their offspring contained 28%
protein minimum, 2.5% fat minimum, and 5% fiber maximum. ’
Neither the adults nor offspring received any form -of
medication during the study. Test diets were prepared by
mixing TPTH technical into a pre-mix which was used for
weekly preparation of the final diet. Control diet and three
test concentrations (1, 3, and 10 ppm) were prepared weekly
and presented to birds on Friday of each week. The control
diet contained an amount of the carrier corn oil equivalent
to that in the treated diets (0.05%). Dietary concentrations
were not adjusted for purity of the test material. The adults
were fed a game bird ration formulated for breeding birds.

All offspring received a game bird ration formulated for

young growing birds. The test substance was not mixed into
the diet of the offspring. Water from a well approximately
400 feet deep on the Wildlife International Ltd. site

-and feed were provided ad libitum during acclimation and

during the test.

Samples of the control diet and each of the test diets were
taken each week immediately after mixing for analysis.

Feed consumption was measured for each pen for a seven-day
period every week throughout the study.
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c. Procedures
Test Material

The test material, 'a white powder, was identified on the
label as "Fentin Hydroxide Substanz Tech, (TPTH) HOE 029664
OF 2D97 0004 02.05.85"., It was assigned Wildlife ;
International Ltd. identification number WIL-989. Percent
active ingredient identified by study sponsor was 97.1%.

Study Design

One hundred and twenty-eight (128) mallards (64 drakes‘and 64
hens) were randomly distributed into four groups, as follows:

Nominal ‘ Number ‘ Birds Per Pen
Concentration . Of Pens Drakes Hens
1. Control (0 ppm) 16 1 1
2. 1 ppm TPTH 16 1 1
3. 3 ppm TPTH - 16 1 1

1 1

4. 10 ppm TPTH 16

Treatment levels were based on known tox1city data. Sex of
the birds was determined by a visual examination of the
feather coat. Adult birds were identified by individual leg
bands.

The primary phases of the study and their approximate
durations were: .

1. Acclimation- 15 days.
2. Pre-photostimulation- Approx1mately 8 weeks.
3. Pre-egg laying (with photostimulation)- estimated 4
weeks.
4. Egg laying- 9 weeks.
5. Final incubation, hatching, and 14-day offspring rearing
‘ period- 6 weeks.

Pen Facilities

Adult birds were housed indoors in a separate study room in
galvanized w1re/sheet1ng pens measuring approximately 72 X
90 X 33 cm high. Pens were equipped with a feeder and
waterer. Average temperature in the study room was 23° + 4°C
. (SD) with an average relative humidity of 86%.

During acclimation and upon initiation of the study, the
birds were maintained under a photoperiod of 8 hours of light
per day. From 8 weeks until terminal sacrifice, the photo-
period was increased to 17 hours of light per day. Birds
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received approximately 12 footcandles of illumination
throughout the study.

Adult Observationngross Pathology

All adult birds were observed at least once daily throughout
the study for signs of toxicity or abnormal behavior. A
record was maintained of all mortalities and observations.
All birds that died during the study were necropsied. In
addition, at the conclusion of the adult exposure period, all
birds were sacrificed and necropsied.

Adult body weights were measured at study initiation, on
Weeks 2, 4, 6, 8, and at terminal sacrifice. Body weights
were not measured during egg laying.

Eggs/Eggshell Thickness

Eggs were collected daily and marked according to pen of
origin. The eggs were then washed to prevent pathogen contam-
‘ination and stored in a cold room at 13°C + 0.5°C (SD) and
approximately 88% relative humidity until incubated. At
weekly intervals all eggs were removed from the cold room and
candled with a Speed King (Model 32) egg candling lamp to
detect egg shell cracks. Cracked eggs were discarded. All
eggs that were not cracked or used for egg shell thickness
measurements were then fumigated to prevent pathogen contam-
ination and placed in a Petersime Incubator (Model No. S20) °
where the temperature was maintained at 37.5°C + 0.14°C (SD)
and relative humidity was 56%. The incubator was also
equipped with an automatic egg rotation device designed to
rotate eggs 50° off vertical in dpposite directions. Eggs
were candled again on Day 14 of incubation to determine
embryo viability; and on Day 21 to determine embryo survival.
On Day 24 of incubation, the eggs were placed in a Petersime
Hatcher (Model S20), separated by pen and allowed to hatch,
keeping hatchlings separated by pen of origin. Temperature in
the hatchling compartment was 39°C + 0.69°C (SD) with a rel-
ative humidity of 79%.

Weekly throughout the egg laying period, one egg was collect-
ed, when available, from each of the odd numbered pens during
-odd numbered weeks (1, 3, 5, etc.) and from each of the even
numbered pens during even numbered weeks (2, 4, 6, etc.). The
eggs were opened at the waist, the contents removed, and the
shell thoroughly washed. The shells were then allowed to air
dry for at least one week at room temperature. The average
thickness of the dried shell plus the membrane was determined
by measuring five points around the waist of the egg using a
micrometer. Measurements were made to the nearest 0.005 mm.
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Hatchlings

All hatchlings, unhatched eggs and egg shells were removed
from the hatcher on Day 26 or 27 of incubation. The average
body weight of the hatchlings by pen was then determined.
Hatchllngs were toe and web clipped for identification by pen
of origin and then housed accordlng to the appropriate.
parental concentration grouplng in brooding pens (galvanized
wire. mesh/sheetlng pens measuring 72 X 90 X 24 cm high; temp-
erature maintained at 38°C for 5-7 days) until 14 days of
age. The hatchlings were fed untreated diet. At 14 days of
age the average body weight by parental pen of all surv1v1ng
ducklings was determined before being sacrificed.

Statistics

Upon completion of the study, Dunnett's method (Dunnett 1955)
was used to determine statistically significant differences
between the control group and each of the treatment groups.
Sample units were the individual pens within each experi-
mental group. Any pen in which a mortality occurred was not
used in statistical comparisons of the reproductive data.
Each of the following parameters was analyzed statistically:

Adult Body Weight : 14 Day 0ld Survivors of
Adult Feed Consumption Hatchlings
Eggs Laid of Maximum Laid : ' l4-Day 01d Survivors of
Eggs Cracked of Eggs Laid Eggs Set
Viable Embryos of Eggs Set Hatchlings of Maximum '
Live 3-week Embryos of ' Set

Viable Embryos l4-Day 0ld Survivors of
Hatchlings of 3-Week Maximum Set

Embryos , Offspring's Body Weight

Eggshell Thickness

Reported Results (excerpted in part from submission):
a. Diet Analysis

The average concentration of TPTH at the 3 ppm level in the 8
preparations (Weeks 1, 4, 5, 9, 11, 16, 19 and 21) was 2.59

- ppm or 86.3% of the nomlnal 1evel.~Values obtained from the

analysis of feed prepared for the fifth week at this level
were low (36-63%). The average concentration of test material
for the 8 preparations at the 10 ppm level was 99.7% of the
claimed concentration with a range of 77.2% to 112.8%.

In the material stability test, the initial concentration of
triphenyltin hydroxide in 3 test preparations (3, 10, and 30
ppm) averaged 102.0% of the claimed level. At the end of the
5 day period, the average concentration of TPTH in the 3
levels analyzed was 82. 1%.



b. Mortalities

Only one mortality occurred during the study- a drake from
the control group during Week 7. No external lesions were
noted. Internal lesions pathognomic of viceral gout,
including white plagues on the heart, liver and throughout
the abdominal cavity, were noted. Crystalline-like lesions
also were observed in the kidneys.

H
c. Clinical Observations
No overt signs of toxicity were observed during the study.
One hen at 10 ppm displayed loss of coordination and lower
limb weakness one day during Week 16 and slight lower limb
weakness the following day. This hen appeared normal at all
other times and the signs observed were not attributed to
treatment. All other birds showed only those lesions or
abnormal behavior associated with pen wear and tear.

d. Gross Necropsy

Birds sacrificed at the termination of the study from control
- and treatment groups were subject to gross necropsy. Necropsy
' results are listed in a table from the submission entitled
"Appendix IV, Gross Pathological Observations, TPTH
Technical- Project Number 190~110, Birds Sacrificed at )
Termination of the Study" (photocopy attached). None of the'
lesions observed in necropsy appeared to be treatment .
related.

e. Adult Body Weight and Feed Consumption

When compared with controls, there were no statlstlcally sig-
nificant differences (P < .05) in body weight at 1, 3, or 10
ppm. There was no treatment related effect upon feed consump-
tion at 1, 3 or 10 ppm. Feed consumption at 1, 3 and 10 ppnm
was not statlstlcally different (P < .05) from that observed
in the control group throughout the study.

f. Reproductive Results

At the 1 ppm concentration there was a slight reduction in
embryo viability and hatching success that was not statis-
tically different (P < .05) from the control. The reductions
in viability and hatching success did result in a statis-
tically significant (P < .05) reduction in the number of 14-
day old survivors as a percent of eggs set. The differences
from the control at 1 ppm were not dose responsive and not
attributed to treatment.

At the 3 ppm concentration there were no statistically signi-

T
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ficant (P < .05) effects upon any of the repréductive para-
meters. All reproductive results were similar to those in the
control.

The 10 ppm concentration also showed a reduction in viable
embryos that was not statistically significant (P < .05) and
a reduction in hatching success and l4-day old survivors as a

- percentage of eggs set that was statistically significant

(P < .05).

g. Egg Shell Thickness

There were no treatment related reductions in egg shell
thickness at the 1, 3, or 10 ppm treatment groups. When
treated groups were compared with the control, there were no ’
statistically significant (P < .05) dlfferences in egg shell
thickness of any concentration tested.

h. Offsgring Bodx Weights

There were no treatment related differences in the body
weight of hatchlings or 14-day old survivors at any concen-
tration tested. When compared with the control, there were no
statistically significant differences (P < .05) in hatchling
body weight or body weight of 1l4-day old survivors at any
concentration tested.

Study Author's Conclusions/QA Measures (excerpted in part
from submission):

Dietary concentrations of TPTH technical of up to 10 ppm did
not result in mortality or overt signs of toxicity during the
adult exposure period of 21 weeks. There were no apparent
treatment related effects upon body weight or feed consump-
tion among adults or body weight of hatchlings at any of the
concentrations tested. There were no treatment related
effects upon reproductive parameters at the 1 ppm or 3 ppm
concentrations. There may have been a slight reduction in

-embryo viability and hatching success at the 10 ppm concen-

tration. However, the differences could be attributed to
variability as evidenced by the reproductive results at 1
ppm. The no-observed-effect concentration for TPTH technical

“in this study was 3 ppm, and may have been 10 ppm.

Quallty assurance audits were performed by Lee F. Doggett.
Final report was determined to be an accurate reflection of
results obtained.
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14. Reviewer's Discussion and Interpretation of the Study:
a. Test Procedures
The report states only that treatment levels were "based upon
known toxicity data". This data was not included nor was
there any further rationale provided for the levels selected.
-EEB notes that environmental concentrations that may be
expected to occur with TPTH use are considerably greater
than the test levels chosen. Typical and maximum residues
expected immediately after each application with each use
rate of TPTH, based on Hoerger and Kenaga 1972, are as
follews- '
Estimated Environmental Concentration
Max. Rate _ (ppm)
(1b ai Short Long _ Forage/ Pods/
per grass grass Leaves Sm.insect Lg.insect
Use acre) max ave max ave max ave max ave  max ave
Tobacco 0.285 - 68 36 31 26 36 10 17 9 3 1
Potatoes,
Sugar : : ,
beets 0.297 71, 37 33 27 37 10 17 10 4 1
Peanuts,
Carrots 0.238 57 30 ' 26 22 30 8 14 8 3 1
Pecans 0.713 171 89 78 66 89 25 41 24 9 2

Given repeated applications at 10-14 day intervals, actual
residues are likely to exceed the above values. Therefore,
EEB believes that a nominal test level of 40-50 ppm bracketed
by lower (e.g. 5 ppm) and higher (e.g. 80-100 ppm) test
levels would be more appropriate for use in a hazard assess-
ment than the test levels selected for this study.

Other discrepancies and/or deviations from recommended pro-
cedures are as follows:

1. Diet palatability/repel;ency was not reported.

2. The report did not state the rationale for selecting eggs
for shell thickness analysis. Were eggs randomly chosen?
Were cracked eggs included in those selected? Also, mech-
anically damaged eggs were neither reported nor accounted
for in the text.

3. Percent active ingredient of the test material was not
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reported within the procedures/methods section; the infor-
mation was provided only in the Appendix.

- 4. Adult birds were exposed to 12 foot-candles of 1llum1na-
tion; 6 foot-candles recommended.

5. Adult birds were kept at a relative hHumidity of 86%; 55%
recommended.

6. Eggs were stored at a temperature of 13°C and a relatlve
humldlty of 88%; 16°C and 65% recommended.

7. Report states that samples of each test diet were analyzed
for TPTH concentration:; however, there are no results of
detected TPTH concentratlons for the nominal 1 ppm test
level.

8. Low actual concentration (36 63% of nominal) of TPTH in
- the 3 ppm group during the fifth week.

9. Quallty assurance information submitted only reported on
accuracy of results; report should also reference validity
of procedures and compliance with Good Laboratory Practlce
regulatlons., _ , :

These items should be addressed as to any influences on study
results. :

b. Statistical Analzsis

Statistical procedures were not appropriate. There is no
basis for transforming the number of eggs laid, the number of
hatchlings, and the number of 14-day old survivors to
-percentlle values of the maximum number of eggs laid or set
in any test group, which were then used in statistical
procedures. EEB evaluated the following parameters using an
ANOVA program and Duncan's multiple range test: eggs laid,
eggs cracked, eggs set, viable embryos, live embryos, and
normal hatchllngs. Results (attached) detected a 51gn1f1cant
decrease in the number of normal hatchlings in the 1 ppm test
group as compared to the control group.

c. Discussion/Results

Based upon the reported results of this test, EEB does not
concur with the study author's conclusions. Although detected
differences could be partially attributed to variability ’
within the test, there are other indications of treatment
related effects. Table 1 summarizes reproductive data
provided by the report. Most notable are the decreases in the
number of hatchlings (per eggs set) and number of l4-day old
survivors (per hen) in the 1 ppm and 10 ppm treatment levels

I
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compared to controls. These may in turn be attributed to the
decreased percentage of viable 14—day old embryos noted at
these test levels. Further, there is a decrease in the number
of live 21+day old embryos as a percentage of viable embryos
in a dose-dependent manner. Also, data provided in Appendix
IV (birds sacrificed at termination of the study- gross path-
ological observations) revealed "egg yolk perltonltls" and
"massive egg yolk peritonitis" increasing in females in a
nearly dose-dependent manner. The study author should prov1de
a rationale as to why "none of the lesions observed appeared’
to be treatment related" as well as an explanation as to the
5 of 15 control hens exhibiting regre551ng/regressed ovaries.
The no-observed-effect concentration for TPTH technical may
have been 3 ppm; however, the low actual concentration of
TPTH detected in the diet at this level during Week 5 may
have contributed to a lack of effects.

The most significant item of concern to EEB is the low treat-
ment levels used in this study (see Section 14a). Although
the study may be considered valid (pending reglstrant re-
sponse to above items), it is of little use in a hazard
assessment for current TPTH label use rates. EEB recommends
the study be repeated using test 1evels more indicative of
expected env1ronmenta1 residues. '

d. Adecuacy of Study

1) Classification: Supplemental.

2) Rationale: Inadequate dosage levels and deviations from
recommended test procedures.

3) Reparability: Reparability pending registrant response
to items discussed under Section 14a-c.

Literature Cited:

Dunnett, C.W. 1955. A multiple comparison procedure for
comparing several treatments with a control. J. Amer.
Stat. Assoc. 50: 1096-1121.

Hoerger, F.D. and E.E. Kenaga. 1972. Pesticide residues on
plants- correlation of representative data as a basis for
estimation of their magnitude in the environment.
Environmental Quality.  Academic Press. New York. I: 9-28.
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Tableil. Summary of TPTH effects on mallard duck reproductive

parameters.
_Nominal Concentration of TPTH (ppm)
Parameter ) 1 . 3 .10
Eggs laid , :
Total number 446 460 466 509
Number/hen 29.7 28.8 29.1 31.8
Eggs  cracked
Total number 20 18 9 17
Number/hen 1.3 1.1 0.6 1.1
Percent of eggs laid 4.5 3.9 1.9 3.3
Eggs set
Total number 372 391 410 437
Percent of eggs laid - 83.4 85.0 88.0 85.9
Viable embryos (l4-day)
Total number ‘ 303 274 358 319
Percent of eggs laid 67.9 59.6 76.8 62.7
Percent of eggs set 81.5 - 70.1 87.3 73.0
Live embryos (21-day)
Total number . 296 262 340 300
Percent of viable
embryos 97.7 95.6 95.0 24.0
Hatchlings
Total number . 230 157 242 173
Percent of eggs laid 51.6 34.1 51.9 "34.0
Percent of eggs set 61.8 40.2 59.0 39.6
Percent of viable :
embryos 75.9 57.3 67.6 54.2
Percent of live '
embryos 77.7 59.9 T 71.2 57.7
l4-day-o0ld survivors
Total number 224 149 238 170
Number/hen 14.9 9.3 14.9 10.6
Percent of normal :
hatchlings 97.4 - 94.9 98.3 98.3
Average hatchling
-weight (g) 35 36 36 37
AVerage l4-day-old
survivor weight (g) 220 224 231

215
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Table 1. Continued.’

Nominal Concentration of TPTH (ppm) '

Parameter -0 -1 3 10

Adult weight

At study termination '

Females (g/bird) 1146 1188 1198 1176
Males (g/bird) 1161 1183 1170 1178
Increase from study : ‘
initiation ' , ’
Females (g/bird) +157. +185 +148 +179
Males (g/bird) +15 +2 - =5 +28
Mean eggshell ‘ , )
thickness (mm) -~ 0.369 0.383 . 0.389 0.377
Average feed consumption
(g/bird/day) - : .
Pre-egg production 98.1 98.3 98.4 102.0
Egg production 144.8 143.1 133.9 144.0

Mean total ' 118.1 117.5 113.6 120.0

/5
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459 14 3 40 0 36 Q 0 3
oEag 17 B %2 2 0 19 1
301 : 18 B & 30/ 3 %
52 19 B 2 3 17 14 4 12
: 20 B 2 % 11 1 8
21 B I 0 31 WB 71
» B 9.2 24 20 19 1
23 B T 3 3% 3 3
24 B 34 0 219 19 16
25 B 13 0 11 9 8 3
2 B ¥ 0 3 B3 N 15
27 B 16 1 14 11 9 1
2 B 0 9 0 0 0 0
2 B 2 2 20 19 19 10
30 B 13 -1 10 8 7 3
B 2% 1 3 23 0
32 c S S % 27 2% 10
kA c B 0 B 2 27 2
2 C 0 9 Q 0 0 0
5 C B 0 K5 S ) I B
3 C 4 2 3 B 3N 3
37 c 0 0 27 20 89 8
- ' 38 C- 18 0 6 15 14 7
522 3 E 7 0 ¥ 3 n 2
523 : 4 c 2700 24 24 2 18
2 41 C 901 B[TOROR 2 ‘
55 o ' 42 C n 27 2 21 13 , {f?
526 B &1 c 2 n 2 2 A 17
& . ) 1 -~ 1747 |" N TR AR L
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SOURCE oF SUM OF SQUARES
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ERROR 59 8720.12083333V
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"SENERAL LINEAR MODELS FROCEDURE

CLASS LEVEL INFORMATION

0LASS  LEVELS

TRT

4

YALUES

ABCD

NUMBER OF OBSERVATIONS IN DATA S5ET = 43

1. ANALYSIS OF EL DATA

ERERFRERFERFEERERES

GENERAL LINEAR MODELS FROCEDURE

e7 DEFENDENT VARIABLE: RESP

MEAN SGUARE

29.86448413

F VALLE

0.2

1. ANALYSIS OF EL DATA

147, 79865819

PR

F

0,8946

EREREREREEERRLHLEEE

F VALLE

0.20

OF

SENERAL LINEAR MODELS FROCEDURE

CUNCAN'S MULTIFLE RANGE TEST FOR VARIABLE: RESP
NCTE: THIS TEST CONTROLS THE TYPS I COMPARISOMWISE ERROR RATE,
NOT THE EAFERIMENTWISE ERROR RATE

ALFHA=0,05 [F=59 MSE=147.799

10

NH
17
17
20

15
11

11220 TUESDAY, MAY 31, 1988 :

11:20 TUESDAY, MAY 31, 1988 3

11:20 TUESDAY, MAY 31, 1988 4

PR > F R-SQUARE TV,
0.8946 0.010170 40,7181

ROOT MSE RESP MEAN
12, 15724715 29.85714286

TWE 11185 FVALLE PR F

89.357345238 0.20 0.8946
11:20 TUESDAY, MAY 31, 1988 5

(4
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A 4 oayoan

Rl
X
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P
-0

73
:.;_,f:',

ey L
£ G-

1.
B

LN B S ¢ Y S
sT YR

[k S ]
bt faa pmh hea fet B s

o~
SR ¢ VR A R

o O o
Fi
Kt

D T o A {97 )

TAREMONILC MEAN OF CELL SIZES=1S,7777
MUMBER CF MERNS 2 I 4
CRITICAL RANBE  3.67773  9,12441  3.4138s

MEANS WITH THE SAME LETTER ARE NOT SIENIFICANTLY DIFFERENT.

" DUNCAN  GROUFING ' MEAN N TRT
3.813 15 D

29.733 15 A

)

29.125 14

D > > T Ix L D

- 38.750 14 B
. 2. AMALYSIS CF EC DATA 11:20 TUESDAY, MAY I1, 1988
HHESH R ' :
GENERAL LINEAR MODELS FROCEDURE
CLASS LEVEL INFORMATION
CLASE LEVELS  VALUES
TRT 4 ABTOD
NUMBER OF OBSERVATIONS IN DATA SET =.43

2. ANALYSIS OF EC DATA - 11:20 TUESDA;(. MAY 31, 1988
EEEFERBRIRERERERANR ' -

GENERAL LINEAR MODELS PROCEDURE

529 DEPENDENT VARIABLE: RESF

517 LORRECTED TOTAL

=40 SGURCE

542 TRT

528
4Zh
- 857
538

-]

OF SUM CF SQUARES MEAN SGUARE F VALLE PR >F R-SQUARE
3 5;!')2W9365 1.67526455 1.5 0.3764 0.050774 124,

59 93953353 LS9S1412. ROOT ME - RESP

o~

-
L.V,
2nT

Ll

MEAN

&2 98.98412698 : 1.26194854 ' 1.01387302

oF TYPE T 58 F vALLE FR > F IF © TYPE III S§ FVALLE = PROF

3 5.02579365 1.09 0. 3764 I 3. 02579285 1.05 0.3764

2, ANALYSIS OF EC DATA 11:20 TUESDAY, MAY 31, 1988.
S ' '

GENERAL LINEAR MODELS PROCEDURE
DUNCAN'S MULTIPLE RANGE TEST FOR WRIABLE: RESP
NOTE: THIS TEST CONTROLS THE TYPE I COMPARISONWISE EFROR RATE,
NOT THE EXPERIMENTWISE ERROR RATE
ALPHA=0,05 DF=59 MSE=1.59251

WARNING: CELL SIZES ARE NOT EQUAL.
HARMONIC MEAN OF CELL SIZES=15.7377

NUMBER OF MEANS 2 3 s ( 9

3

CRITICAL RANGE  0.900772 0.947134 0.977698 ' N



e Lods w7 PR ST LniEn SRR RUL suoNir (LIl GIFFERENT,
s&l . ) |
=62 TUNCAR  SROLFING MEAN N TRY
sal ,
554 A 13733 {5 A
545 A .
5 . A 1,128 16 B
7 B 4
568 A 1.0525 14 D
559 A
&70 & (1, 5625 16 C
571 3. ANALYSIS OF ES DATA A 11:20 TUESDAY, MAY 31, 1988 ¢
872 FRERFREREEERSREH RS : ,
&7 ' '
874 SENERAL LINESR MODELS FROCEDURE
573
274 CLASS LEVEL INFORMATION
£77 v
£78 CLASS LEVELS  VYALUES
579 ) :
520 TRT 4 ABECD
481 ‘
833 . NUMEER 0OF OESERVATIONS IN DATA SET = 43
524 I. BHALYSIS OF ES DATA 11:20 TUESDAY, MAY- 31, 1988 1%
535 FEREE R AR RRFERRARE ‘ :
586 ;
&87 SENERAL LINEAR MODELS FROCEDURE
488
589 DEFENDENT VARIABLE: RESF
490 : , : :
571 SOURCE oF SUM OF SQUARES MEAN SQUARE F VALUE “PR>F R-SQUARE LY.
MODEL ks 7. 0305556 26.01018519 0.23 . 0.8778 0,011389 41,9272
=v5 ERROR %9 4777, 52500000 114, 80550847 ' ROOT M3E ’ RESF MEGN
574 : )
£97 CORRECTED TOTAL £2 £851, 35535556 . 10.7147332 25.3355855
573
£99 ) - -
700 S0URCE oF TYFE 1 S8 F VALUE FR > F DF TYFE 111 58 F VALLE FR = F
02 TRT T 78.03055336 0.23 0.8774 3 78.03085526 0,23 0.8776
3. ANALYSIS OF ES DATA © 11:20 TUESDAY, MAY 31, 1988 11
C RRRRERRRRREAREERREE ’

SENERAL LINEAR MODELS FROCEDURE

DUNCAN'S MULTIPLE RANGE TEST FOR VARIABLE: RESP
MOTE: THIS TEST CONTROLS THE TYPE I COMPARISOMWISE ERROR RATE,
NOT THE EXPERIMENTWISE ERROR RATE

1 | .

72 ALFHA=0,05 DF=59 MSE=114.806

73 |

T4 WARNING: CELL SIZES ARE NOT ESUAL.

715 HARMONIC MEAN OF CELL SIZES=15.7377

714 . ' :

17 . NUMBER OF MEANS 2 3 4
CRITICAL RANGE  7.54812 8.08176  8.30127

720 HEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

1 -

72 DUNCAN  GROUPING MEAN N TRT Qe

4 ‘ A 23 6 D

1e ) &



LlaD2d
24,300

24,438

1
a
R S S

Y-I
13 A

16 B

4, ANALYSIS OF VE DATA
| ERREEEERARREERREAER

-

73 ' DELS FROCEDURE

735 i CLASS
735 S
) -

LASS

LEVEL
LEYELS  VALUES

BTD

740 R TRT 4 4

4
N

4
-bis
A B .

NUMEER OYSIS OF VE CATA T
GENERAL LINEAR MODELS PROCEDURE

Sy

d
B

3
218
3

T YARIABLE: RESR

SUM OF SGUARES MEAN

: 22259107143 0.81

- adilsd

74,19702381

757 CORRECTED TOTAL

760 SOURCE oF oF

an
222,

76 3

NEAR MODELS PROCEDURE

2 TRT 222.59107143 0.81

GEMERAL

THIS TEST CONTROLS TH
ALPHA=0.05 DF=

NOTE:
7 MSE=91.64137

774 L MEAN OF CELL SIZES=13.737

NUMEER 2

4
CRITICAL RAMGE  6.83312 7.18

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

I
) O X
=

- A
L300 A
A 19,938

i s

o DS B SR |
LT Y U V]
s ]

-4

S. ANALYSIS OF LE DATA

“1
vy

]
~0
o i

CLASS LEVEL INFORM

[> SIS

NUMB LE DATAAY, MAY 31, 1988 14

HHERFEEER S

Ll

s e
=
SR YU SRUNNR B B

)

OF SUM OF SGUARES MEAN SQUARE

247 MODEL 3 200.30079365 b6, 76493122
87.09632768

PR>F

5138, 6833332
F VALUE

59
3F TYPE 111 8§

821

322 TRT ?
322232222223

25 '

200, 20075765 0,77 05173 3

REMEDROPI F GANRE TEGT £np

[ ars

R~GRUARE

59107143 Bl

UARTARE £

11:20 TUESDAY, MAY 31, 1388 12

1120 TUESDAY, MAY 31, 1988

L.V

0.4936
19.90475190

TYFE I11 8§ F VALLE

DATA

YPE- 1 COMPARISONWISE ERRCR FATE,

7.41666

F YALLE PR>F

0.77 0.5173

0,039541

A3

L
wn

FR>F

b

T

0.037517 49.0776

ROOTS338, 984124698

200.30079365

RECR

20.77

0,317




2Th DLRCE oF . SUM OF SGUARES MEAH SOUARE r YALUE FR 01084 D, VHOES

F40NERROR S7 - 29533.31212906 517.95284437 12,75857773
%43 :
1 ) . .
J S0URCE oF T OTYPE 15§ F VALLE FR>F oF TYPE 111 &5 F VALUE FR:F
34 o
347 TRT 2. , 7. SNALYSIS OF ES/EL DATA 11120 TUESDAY. MAY 3
349 4R RLEER LA RER L LS .
30
S5t § TEST CONTROLS THE TYFE I COMPARISOMWISE ERROR RATE,
353 RIMENTWISE ERROR RATE :
*h -
257 ALPHA= MSE=517,953 ’
=8 .
359 WAGNINGs CELL SIZES ARE NOT EQUAL.
S0 " BER OF MEANS Z 3 3
7. CRITICAL RANGE 16,3804  17.3705  17.9319
3 ERMS WITH THE SAME LETTER ARE NOT SISNIFICANTLY DIREEREMT.
)
247 DUNCAN  BROUPING MEAN
563
%7 454 A
a7 A 67.029
372 A
573 A 66,825 16 ,
, A \ :
975 A ' 66,106 15 7. ANALYSIS OF ES/EL [
977 : . B :
478 : , ‘
%79 VARIABLE N MEAN STANDARD MINIMUM CIATION VALLE VALUE OF MEAN
w83 : T
984 EL 15 29.73I3I3IT 10.46090664  12.00000 47, 15 24.8000000  10,001275 372,00000000 N\Q4, 17142857
386 WT 15 29.7%.46090664  12,00000000  47,00000000  2,95919337 444,00000000 131.35238095
15 0.37280477  0,09524026  0.7I684211  0.91176471 97 12, 1.0321328)
JUELE :
CLEE
LTI 999 _
A 24,438 16 B
4, ANALYSIS OF VE DATA ' 11:20 TUESDAY, MAY 31, 1988 12
Esas i st aslsd
T4 ' BENERAL LINEAR MODELS PROCEDURE . -
b CLASS LEVEL INFORMATION
T8 CLASS . LEVELS  VALUES
79
T30 TRT 4 ABLCD
741
742
743 NUMBER OF OBSERVATIONS IN DATA SET = 63 .
744 ‘ : 4, ANALYSIS OF VE DATA 11120 TUESDAY, MAY 31, 1988 13
FERERERREARRRERREEE
247 GENERAL LINEAR MODELS PROCEDURE

748 1
749 DEFENDENT VARIABLE: RESP : =

750 _. : ) : o .

7S] SOURCE oF SUM OF SQUARES MEAN SQUARE F VALUE PRYF  R-SQUARE C.v.

ren



R
74
™5
7%

757

w28
ERRCR

COFRECTED TOTAL

Teg

-~ SOURCE

i)

. o g
[P

&0
3t
g

(LR (R
o=

o
:'i' .

306
207
808
809
T oga

L

a1z

314

315
36
517

Q1

2 TRT

DEFENDENT VARIABLE: RESP

JRCE

MODEL

ERROR

CORRECTED TOTAL

M chma GTIV L% TS FU VN3] J.gl

s9 S406, 83730000 31,53131 75
62 5529.426857147
oF - TYPE I 85 £ VALLE FR>F IF
3 22,59107143 ° 0.81 (.4926 3
4, AWALYSIS OF VE DATA
FEREERERERERHERRERS

BENERAL LINEAR MODELS FROCEDURE

DUNCAN'S MULTIFLE RANGE TEST FOR VARIABLE: RESP

~1

Y4700 ave Tl AR

~ODT MSE FEIP MESN
s 57294696 19 ":]‘4,7Ai =1
TYPE III S8 F VALLE PR F
222,59107143 0.81 0.,4974

11:20 TUESDAY, MAY 31, 1988 14

NOTE: THIS TEST CONTROLS THE TYPE I COMPARISOMWISE ERROR RATE,

NOT THE EXFERIMENTWISE ERROR RATE
ALFHA=N.0F DF=39 MSE=91,5413

WARNING: CELL SIZES ARE NOT EQUAL.
HARMONIC MEAM OF CELL SIZES=13.7377

NUMEER OF MEANS 2 3 4
CRITICAL RANGE  6.83312  7.,18481

7.41664

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT,

DUNCAN  GROUPING MEAN N TRT

A 22,375 16 £
A
A 29,200 15 A
A ,
4 19.938 16 D
A
A 17,125 16 B

5. ANALYSIS OF LE DATA
A

GENERAL LINEAR MODELS PROCEDURE
CLASS LEVEL INFORMATION
VALLES

CLASS  LEVELS

TRT 4 ABCD

MUMBER OF OBSERVATIONS IN DATA SET = &3
3. ANALYSIS OF LE DATA
HEEHH I

GENERAL LINEAR MODELS PROCEDURE

OF SUM OF SQUARES " MEAN SQUARE F VALUE
3 200, 30079365 T be, 76693122 0.77
59 5138. 48333333 87.09632768

62 3338, 98412698

11:20 TUESDAY, MAY 31, 1988 13

11:20 TUESDAY, MAY 31, 1988 14

FROF R~5QUARE LY.
0.5173 0,037517 49,0774
ROOT MSE ’2,’27 RESP MEAN
9.33254133 19, 01587202



220 SCLRCE ] oF TYFE 183 © F VALLE PR = F T OF TYFE II1 38 CF JALLE PR F
d:: TRT 3 | 200,70079%65 0,77 2.5173 3 200, 30075363 30,77 -;_\.,5.173
, a3 ' 5. ANALYSIS OF LE DATA 11:20 TUESDAY, MAY 31, 1288 17
374 - ’ FEERRERTEEAAARERARS
- ' EENERAL LIMEAR MODELS PROCETDURE
g7 ,
223 ‘ DUNCAN'S'MULTIFLE RANGE TEST FOR VARIABLE: RESP
423 NOTE: THIS TEST CONTROLS THE TYPE I COMPARISOMWISE ERROR RATE.
230 NOT THE EXPERIMENTWISE ERROR RATE
33t : ’ _ .
332 ' ~ ALFHA=0,05 DF=59 MSE=87.0953
3I3
WARKING: CELL SIZES ARE NOT EQUAL.
HARMONIC MEAN OF CELL SIZES=15.7377
NUMBER OF MEANS 2 3 4
CRITICAL RAMBE  6.66132 7.00478  7,23041
MEANS WITH THE 'SQHE LETTER QRE NOT SIGNIFICANTLY DIFFERENT.
DUNCAN . GROUFING MEAN N TRT
A 2250 16 C
A
A 9.7 15 A
A
f 18.730 6 D
fA
A 16,37 16 B :
6. ANALYSIS OF NH DATA ) 11:20 TUESDAY, MAY 31, {988 18
' Y T YY) B
354 GENERAL LINEAR MODELS PROCEDURE
855
£36 CLASS LEVEL INFORMATION
as7 : .
258 CLASS LEVELS  VALUES
559 .
340 TRT 4 ARCD
281
203 NUMBER OF OBSERVATIONS IN DATA SET = 63
20 6. AMALYSIS OF MH DATA 11:20 TUESDAY, MAY 31, 1988 19
Za3 FEEHF SRR ’ ‘
Ia%
287 GENERAL LINEAR MODELS PROCEDURE
A3 ' : .
249 DEPENDENT VARIAELE: RESP
570 - : _
371 SOURCE DF SUM OF SQUARES MEAN SQUARE F VALUE FR>F R-SQUARE C.v.
&7z ‘ . ‘
377 MODEL 3 188.45436508 129.48478836 . 2.5 0.0639 0.114981 55.9207
&75 ERROR 9 2969,935833333 50.67725989 _ ROOT MSE RESP MEAN
37 - '
iRECTED TOTAL 62 1378. 41269841 , 7.11879624 12,73015873
3 - -
S N | -y
£80 SOURCE OF TPE 1SS  FVALLE  FROF OF TYPE [I1 S5 FVALLE  FROF
28! -
- 882 TRT _ 3 - 388.43436508 2.56 0.0639 2 388, 45436508 2.5 0.0639
383 _ 6. ANALYSIS OF NH DATA 11:20 TUESDAY, MAY 31, 1988 120

TOA . RELEUELARALREXLBLLLR



~ SENERAL LINEAR MODELS PROCELUFE
DUNCAN'S MULTIFLE RANGE TEST FOR VARIABLE: SESF
MOTE: THIS TEST CONTROLS THE TYPE [ COMPARISOMWISE ERROR RATE,
NOT THE EAFERIMENTWISE SRROR RATE.

T ALPHA=0,05 DF=59 MSE=S50.46773

WARMING: CELL SIZES ARE NOT EQUAL,
HARMONIC MEAN OF CELL SIZES=13.7377

NUMBER OF MEANS 2 3 §
CRITICAL RANGE ~ 5.08136 5,34289  5.5153

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.
DUNCAN  SROUPING MEAN N TRT

153,333 13 A

135 16 C

b = i i i >
o
[
—
¢
[®

10,813 16 D

Jo ooy oo oo

2.813 . 16 B

o297
-/
T de

W24

gne
3Z5

726

377

728

-

979
=9

Al

39

33

I
—a

=7
Yo
T
74
3T
9IS

——y

=
LAY

718
39
240
941

Clae

7. ANALYSTS UF ES7EC DAT
L )

SENERAL LINEAR MODELS PROCEDURE
CLASS LEVEL INFORMATION
CLASS LEVELS  VALLES

TRT 4 ABCD

N NUMBER OF OBSERVATIONS IN DATA SET = &3

NOTE: ALL DEFENDENT VARIABLES ARE CONSISTENT RESPECT TO THE PRESENCE OR ABSENCE OF MISSING VALUES. HOWEVER,

o] (ESERVATIONS CAM BE USED IN THI ¥SI8. . ‘

7 YEI1S OF ES/EL DATA
FERNGHHFER R R

OMLY

[ZPENDENT VARIABLE: RESPONSE

WEIGHT:

MODEL

ERROR

WT

"ORRECTED TOTAL 50

3263, 46159586

SUM OF SQUARES MEAN SOUARE - FV PR¥F  R-SQUARE

3283.46159384 1094.48719862 2,11 0.1086 0. 100085

- 29523.31212906 517.95284437 ROOT

12806.77372492 ' 22.75837738

.11 0.1086 3 3283.46159386 .11 0.1086
7. ANALYSIS OF ES/EL DATA 11:20 TUESDAY, MAY 31, 1988 23
GENERAL LINEAR MODELS PROCEDURE

11320 TUESDAT, AT 3T, 1988 T

11:20 TUESDAY, MAY 31, 1988 22

-

Ll ‘)l
. BaER
RESPONSE MEAN

oF PR

EST CONT NOT THEiEXPERIMENTHISE ERROR RATE

ALFHAS0. 60 | ‘ HORMONIC MEAN OF



CHEMICAL: TPTH - MALLARD

EL t.
TOTAL NUMBER OF PAIRS(PENS): 4
NUMBER OF CONTROL PAIRS(PENS): 15

~ CONTROL MEAN: ‘ " 29.733

TOTAL NUMBER OF PAIRS(PENS): 63
MEAN SQUARE ERROR: 147.7987
ERROR DEGREES OF FREEDOM: 59
MEAN 1

%29.73

NUMBER OF PENS: 15

MEAN 2
%28.75
NUMBER OF PENS: 16

MEAN 3
%29.13
NUMBER OF PENS: 16

MEAN 4
%31.81
NUMBER OF PENS: 16

S e e o T T o T T T T T D I T T T b S e S e e e it o e S s S S e S SR A A N s s i D S T T W WD D D Yo S S e i S S St e S S
el i e R e S 2k 2+ -+ + + -+ 2 4 T 3 3 3 3+ + F ¢ 3£ 3 5 % F &+ ¥ -3 % 3

Phi = .3893608  ****THIS IS THE VALUE TO LOOK UP Pewer = £0.30

D= 51.40599 PERCENT CHANGE DETECTION LIMIT -



CHEMICAL: . TPTH - MALLARS

EC
 TOTAL NUMBER OF PAIRS(PENS): 4
NUMBER OF CONTROL PAIRS(PENS): 15
CONTROL MEAN: 1.3333
TOTAL NUMBER OF PAIRS (PENS): 63
MEAN SQUARE ERROR: 1.592514
ERROR DEGREES OF FREEDOM: - 59
MEAN 1

1.33

NUMBER OF PENS: 15

MEAN 2
1.13 .
NUMBER OF PENS: 16

MEAN - 3
0.56 :
NUMBER OF PENS: 16

MEAN 4
1.06 :
NUMBER OF PENS: 16

- - F B B B ¥ B ¥ B b o o o T T b R e gy a
R e e 2 2 - - A+ 2 2 - S 2 >+ F+ 2+ 2 3 2 335 35 3 34

Phi = .8883496 ****THIS IS THE VALUE TO LOOK UP Powew : <£0.30

D = 118.9956 PERCENT CHANGE DETECTION LIMIT

27



TPTH - MAUWARD

CHEMICAL: .
ES
TOTAL NUMBER OF PAIRS(PENS): 4
NUMBER OF CONTROL PAIRS(PENS): 15
CONTROL MEAN: ‘ ©24.8
TOTAL NUMBER OF PAIRS(PENS): 63
MEAN SQUARE ERROR: 114.8055
ERROR DEGREES OF FREEDOM: 59
MEAN 1
. %24.80 .
NUMBER OF PENS: 15
" MEAN 2
%24.44
NUMBER OF PENS: 16
MEAN 3
%25.63 .
NUMBER OF PENS: 16
MEAN 4
%27.31
NUMBER OF PENS: 16
GRAND MEAN: 25.544
Phi = ,4122626 ****THIS IS THE VALUE TO LOOK UP ?awgn : 40,30
D= 54.31839 PERCENT CHANGE DETECTION LIMIT

LY



CHEMICAL: . TPTH - MAWARD

VE
TOTAL NUMBER OF PAIRS(PENS): 4
NUMBER OF CONTROL PAIRS(PENS): 15
CONTROL MEAN: . . 20.2
TOTAL NUMBER OF PAIRS(PENS): - 63
MEAN SQUARE ERROR: ‘ 91.64131
ERROR DEGREES OF FREEDOM: 59
MEAN 1

%20.20

NUMBER OF PENS: 15

MEAN 2
%17.13
- NUMBER OF PENS: 16

MEAN 3
%22.38
NUMBER OF PENS: 16

MEAN 4
%19.94 ‘
NUMBER OF PENS: 16

B 2t 2t 2 2 2 4+ 1t -t -+ 3 3 3 -t 1 4 45 5

Phi = ,7792559  ****THIS IS THE VALUE TO LOOK UP Power = £0.30

D= ‘59.58151 PERCENT CHANGE DETECTION LIMIT

s



CHEMICAL: . ‘ TPTH - MAWARRD

LE

TOTAL NUMBER OF PAIRS(PENS): 4

NUMBER OF CONTROL PAIRS(PENS): 15

CONTROL MEAN: | 19.733_
TOTAL NUMBER OF PAIRS(PENS): 63
MEAN SQUARE ERROR: '87.09633
ERROR DEGREES OF FREEDOM: 59
MEAN 1

%19.73

NUMBER OF PENS: 15

MEAN 2
- %16.38
NUMBER OF PENS: 16

MEAN 3
%21.25
NUMBER OF PENS: 16

MEAN 4
%$18.75
NUMBER OF PENS: 16

T N T S S SN ST T ST T ST S N o e e e e o S e e S S o ST S S S i e e e S e s S S i i e S MNP S S e e e s S e o S s —
e i P g S - 2 ¢t 2 2 - 4+ 2 3 42 5+ + + F ¢+ X ¢ X1 1351+ % ]

Phi = .7582496 ****THIS IS THE VALUE TO LOOK UP PO%EK= <0.30

D = 59.45988 _ PERCENT’CHANGE DETECTION LIMIT



CHEMICAL: . | TPTH - MALARD

NH
TOTAL NUMBER OF PAIRS (PENS): 4 ,
NUMBER OF CONTROL PAIRS(PENS): 15
CONTROL MEAN: 15.333
TOTAL NUMBER OF PAIRS(PENS): 63
MEAN SQUARE ERROR: - 50.67726
ERROR DEGREES OF FREEDOM: 59
MEAN 1

$15.33

NUMBER OF PENS: 15

MEAN 2
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MEAN 3
%15.13
NUMBER OF PENS: 16
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%10.81
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DATA EVALUATION RECORD

Chemical: Triphenyltin Hydroxide (TPTH)

Test Material: Triphenyltin Hydrox1de (TPTH) Technlcal
(97.1% active 1ngred1ent)

/

Study Type: Avian Reproductlon

Species Tested: Bobwhite quail
(Colinus virginianus)

Study ID: Triphenyltin Hydroxide (TPTH) Technical: A One-
Generation Reproduction Study with the Bobwhite
(Colinus virginianus). Final Report. Wildlife
International Ltd. Project No. 190-109. Submitted
to W.R. Landis Associates, Inc., Valdosta, GA.
May 13, 1986. EPA Accession Nos. 263193 and
263954 (Amendment). '

Reviewed By: David Warburton ’ Signature:i)wJ( Obquzb
} Wildlife Biologist : '
EEB/HED ~ Date: 2

Approved By: Douglas J. Urban Signature:

/] /7
Section Head 3 ‘4%¢¢ 4514;~—
: EEB/HED Date: i : ’
4 /f/ko“
Conclusions:

The submitted study concluded that dietary concentra-
tions of TPTH technical at 3 and 10 ppm did not result in
effects on bobwhite quail reproductive parameters. At 30 ppm
there appeared to be an effect on the number of l4-day old
survivors. Statistical analysis indicated the no-observed-
effect-level to be 10 ppm. However, these results may not be
reliable due to major data discrepancies. Specifically, high
percentages of cracked eggs in the control group and the
treatment levels selected are of greatest concern to EEB. The

~study is classified as "Supplemental™.

- Recommendations:

The registrant should address all items discussed under
Section 1l4a-c.

Background:

The study was submitted as per data requirements
specified under the TPTH Registration Standard.

7f1/
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Discussion of Individual Tests:

~ A supplement was submitted (EPA Accession No. 263954)
but provides no new substantive data; changes relate to a

minor typographical error and 1mproved readablllty of
-graphics. :

Materials _and Methods (excerpted in gart'from submission):

a. Test Animals

Bobwhite quail, approximately 20 weeks old at beginning of
study. All birds were obtained from Fritt's Quail Farm, '
Phillipsburg, NJ, and were from the same hatch, pen-reared,
and indistinguishable from wild birds. Birds that were
injured or did not appear healthy at test initiation were
dlscarded.

Dose/Diet Preparation/Feed Consumption

Test diets were prepared by mixing TPTH technical into a pre-
mix which was used for preparation of the final diet. Control
diet and three test concentrations (3, 10, 30 ppm) were pre—
pared weekly and presented to birds on Frlday of each week.
The control diet contained an amount of the carrier corn oil
equivalent to that in the treated diets (0.05%). Dietary con-
centrations were not adjusted for purity of the test mater-
ial. Adults were fed a game bird ration formulated for :
breeding birds. All offspring received a game bird ration
formulated for young growing birds as well as a water soluble
vitamin mix in their water from day of hatch until 14 days of
age. Water and feed were provided ad libitum during acclima-
tion and during the test. :

Samples of the control diet and each of the test diets were
taken each week immediately after mixing for analysis.

Feed consumption was measured fcr each pen for a seven-day
period every week throughout the study.

c. Procedures

Test Material

The test material, a white powder, was identified on the
label as "Fentin Hydroxide Substanz Tech, (TPTH) HOE 029664
OF 2D97 0004 02.05.85",. It was assigned Wildlife

International Ltd. identification number WIL-989. Percent
active ingredient identified by study sponsor was 97.1%.

5



Study Design

One hundred and twenty-eight (128) bobwhite (64 cocks and 64
hens) were randomly distributed into four groups, as follows:

Nominal Number Birds Per Pen
Concentration ' Of Pens Cocks Hens
1. Control (0 ppm) , 16 1 1
2. 3 ppm TPTH ' : 16 1 1
3. 10 ppm TPTH 16 1l 1
4. 30 ppm TPTH. » 16 1 1

Treatment levels were based on known toxicity data. Sex of
the birds was determined by a visual examination of the
feather coat. Adult birds were identified by individual leg
bands. A

The primary phases of the study and their approximate
durations were:

l. Acclimation- 14 days.

2. Pre-photostimulation- 8 weeks.

3. Pre-egg laying (with photostimulation)- estimated 3
weeks,

4. Egg laying- approximately 9 weeks.

5. Post-adult sacrifice (final incubation, hatching, 14 day
offspring rearing perlod)- 5 weeks.

Pen Facilities

Adult birds were housed indoors in a separate study room in
galvanized w1re/sheet1ng pens measuring 30 X 51 X 21 to 26 cm
high. Pens were equipped with a feeder and waterer. Average
temperature in the study room was 24°C * 3°C (SD) with an
average relative humidity of 74%.

During acclimation and upon initiation of the study, the
birds were maintained under a photoperiod of 8 hours of light
per day. From 8 weeks until terminal sacrifice, the photo-
period was increased to 17 hours of light per day. Birds
received approximately 12 footcandles of lllumlnatlon
throughout the study.

Adult Observations/Gross Pathology

All adult birds were observed at least once daily throughout
the study for signs of toxicity or abnormal behavior. A
record was maintained of all mortalities and observations.
All birds that died during the study were necropsied. In
addition, at the conclusion of the adult exposure period all
birds were sacrificed by . cerv1ca1 dislocation and necropsied.

}y
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Adult body weights were measured at study initiation, on
weeks 2, 4, 6, 8, and at terminal sacrifice, but not during

egg laying.
Eggs/Eggshell Thickness

Eggs were collected daily and marked according to pen of
origin, and then stored in a cold room at 13°C + 0.5°C (SD)
and approximately 88% relative humidity until incubated. At
weekly intervals all eggs were removed from the cold room and
candled with a Speed King (Model 32) egg candling lamp to
‘detect egg shell cracks. Cracked eggs were discarded. All
eggs that were not cracked or used for egg shell thickness
measurements were then fumigated to prevent pathogen contam-
ination and placed in a Petersime Incubator (Model No. $20)
where the temperature was maintained at 37.5°C + 0.14°C (SD)
and relative humidity was 56%. The incubator was also
equipped with an automatic egg rotation device designed to
rotate eggs 50° off vertical in opposite directions. Eggs
were candled again on Day 11 of incubation to determine
embryo viability:; and on Day 21 to determine embryo survival.
Oon Day 21 of incubation, the eggs were placed in a Petersime
Hatcher (Model S20), separated by pen and allowed to hatch.
_Temperature in the hatchling compartment was 39° C + 0.69°C.
with a relative humidity of 79%.

Weekly throughout the egg laying period, one egg was collect-
ed, when available, from each of the odd numbered pens during
odd numbered weeks (1, 3, 5, etc.) and from each of the even
numbered pens during even numbered weeks (2, 4, 6, etc.). The
eggs were opened at the waist, the contents removed, and the
shell thoroughly washed. The shells were then allowed to air
dry for at least one week at room temperature. The average

thickness of the dried shell plus the membrane was determined
by measuring five points around the waist of the egg using a
micrometer. Measurements were made to the nearest 0.005 mm.

Hatchlings .

All hatchlings, unhatched eggs and egg shells were removed
from the hatcher on Day 25 or 26 of incubation. The average
body weight of the hatchlings by pen was then determined.
-Hatchlings were leg banded or toe-clipped for identification
by pen of origin and then housed according to the appropriate
parental concentration grouping in brooding pens (galvanized
wire mesh/sheeting pens measuring 72 X 90 X 23 cm high; temp-
erature maintained at 38°C) until 14 days of age. The hatch-
lings were fed untreated diet. At 14 days of age the average
body weight by parental pen of all surviving chicks was
determined. :

51
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Upon completion of the study, Dunnett's method (Dunnett 1955)
was used to determine statistically significant differences
between the control group and each of the treatment groups.
Sample units were the individual pens within each experi-
mental group. Pens in which a mortality occurred were not
used in statistical comparisons of the reproductive data.
Each of the following parameters was analyzed statistically:

Adult Feed Consumption ‘Offspring's Body Weight
Adult Body Weight Hatchlings of Maximum Set
Eggs .Laid of Maximum Laid l4-Day 014 Surv1vors of
Eggs Cracked of Eggs Laid Maximum Set

Viable Embryos of Eggs Set . 14-Day 01ld Survivors of
Live 3-week Embryos of Eggs Set

’ Viable Embryos © 1l4-Day 0Old Survivors of
Hatchlings of 3-Week _ Hatchlings

Embryos : Eggshell Thickness .

Reported Results (exéerpted in part from submission):
a. Diet Analysis .

The concentration of triphenyltin hydroxide in the three’
levels averaged 102.0% and ranged from 94.3% to 112.8% of the
claimed level. At the 3 ppm level, the average concentration
of TPTH in seven of eight preparatlons (weeks 4, 5, 9, 11,
16, 19 and 21) was 91.5% of the theoretical level with values
ranging from 72.7% to 104.3%. Values obtained from the
analysis of feed prepared for the fifth week at this level
were low (i.e., 36 to 63%). The average concentration of test
material for the eight preparations at the 10 ppm level was
99.7% of the claimed concentration with a range of 77.2% to
112.8%. At the 30 ppm level, the concentration of TPTH in the
elght weekly preparations analyzed averaged 95.9% with values
ranging from 84.3% to 110.2%. :

In a material stability test, the initial concentration of
triphenyltin hydroxide in the three preparations averaged
102.0% of the claimed level. At the end of the five day
period, the average concentration of TPTH in the three levels
analyzed was 82. 1%.

b. Mortalities

Three adult mortalities occurred during the study. All mor-
talities appeared to be incidental to treatment. One female
from the control group was found dead during Week 12. Gross
necropsy revealed no discernible lesions. A female from the 3
ppm group was found dead during Week 13. The bird showed
feather loss from the right flank and rump. Internally there

BIA
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was fatty degeneration of the liver with a possible hemor-
rhage in the left central lobe (approximately one third of
the liver mass), and a ruptured yolk. A cock from the 30 ppm
group was found dead during Week 3. The bird was found to
have a broken neck, with hemorrhage in the cervical area and
cranium. The bird appeared to have struck his head on the
cage. No other mortalities occurred.

c. Clinical Observations

No overt signs of toxicity were observed during the course of
the study. Only those lesions or abnormal behavior associated
with pen wear and tear or cannibalism were observed during
the study.

d. GrOSS'NeCrOpSX

All birds found dead during the study as well as birds sacri-
ficed at the termination of the study were subjected to gross
‘necropsy. Overt lesions observed in all birds found dead and
those birds sacrificed at termination of the study appeared
to be incidental to treatment.

e. -Adult Body Weight and Feed Consumption

There were no treatment related effects upon body weight at
any of the concentrations tested. There was no statlstlcally
significant difference from the controls in the body weight -
of hens at any concentration or of cocks at 3 ppm and 10 ppmn.
When compared to controls there was a statistically signifi-
cant difference (P < .05) in the body weights of males at 30
ppm during Weeks 4 and 6. The difference observed was very
sllght and was not attributed to treatment.

There was no treatment related effect upon feed consumption
at 3, 10, or 30 ppm. At 3 ppm, there was a statistically sig-
nificant difference from the controls at P < .05 during Weeks
3, 10, and 20 and at P < .01 during Week 13. At 10 ppm there
was a statistically significant difference from the controls
at P < .05 during Weeks 3, 11, and 20 and at P < .01 durlng
Week 13. A statistically 51gn1f1cant difference (P < .05) in
feed consumption was observed in the 30 ppm group during

- Weeks 10 and 20, and at P < .01 during Week 19. In all
instances the difference in feed consumption was slight, and
did not appear to be treatiment related.

f. Reproductive Results

There were no apparent effects on reproductive parameters at
the 3 ppm and 10 ppm concentrations. A statistically signifi-
cant (P < .05) effect was observed at 30 ppm in the number of
l4-day old survivors as a percent of eggs set. A heater

$)
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failure in one brooding pen containing hatchlings from the 30
ppm concentration resulted in 21 mortalities. However, when
the mortalities were discounted, the effect upon the number
of l4-day old survivors was still apparent although not
statistically significant (P < .05). There were no other re-
productive effects at 30 ppm.

g. Egg Shell Thickness

There was no treatment-related effect on egg shell thickness
at any concentration tested. There were no statistically sig-
nificant (P < .05) differences in egg shell thickness at any
concentration. :

h. Offspring Body Weights

kThere were no treatment related differences in the body

welght of hatchlings or in the body weight of the l4-day old
survivors at any concentration tested. When compared with the
controls, there was a statistically significant increase

(P < .05) in hatchling body weight between the controls and
the 30 ppm treatment group. This difference was a one gram
increase in mean body weight and was not con51dered to be
meaningful. »

Study Author's Conclusions/QA Measures (excerpted in part
from submission): : .

Dietary concentrations of TPTH technical at 3, 10, or 30 ppm
did not result in mortality or overt signs of toxicity during
the exposure period of approximately 21 weeks. There were no
apparent treatment-related effects upon body weight or feed
consumption at any of the concentrations tested. Dietary con-
centrations of TPTH technical at 3 ppm and 10 ppm did not
result in effects upon reproductive parameters. At 30 ppm
there appeared to be an effect upon the number of 14-day old
survivors. The no-observed-effect concentration for TPTH
technical in this study was 10 ppm. .
Quallty assurance audits performed by Lee F. Doggett. Final
report was determined to be an accurate reflectlon of results
obtained.

Reviewer's Discussion and Interpretation of the Study:

- a. Test Procedures

The percentage of cracked eggs in the control group (13.6%,
Table 1)- is of significant concern. Variability in percentage
of cracked eggs in the control group ranged from 0 to 39%.
Typically, 0.6 to 2.0% may be expected for the bobwhite. EPA

1y
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Environmental Research Laboratory, Corvallis, OR, reports the
percentage of eggs cracked for the bobwhite in sloped cage
facilities to be typically 1 to 2% and rarely exceeding 5%
(C. Brassard, EEB). No explanation was provided by the study -
“author for the unusually large value for percentage of
cracked eggs.

Another significant item of concern to EEB is the treatment
levels used in this study. The report states only that levels
were "based upon known toxicity data". This data was not
included nor was there any further rationale provided for the
levels selected. EEB notes that environmental concentrations
that may be expected to occur with TPTH use are considerably
greater than the test levels chosen. Typical and maximum
residues expected immediately after each application with
each use rate of TPTH, based on Hoerger and Kenaga 1972, are
as follows:

Estimated Environmental Concentration

Max. Rate ' (ppm)
(1b ai Short Long Forage/ Pods/
per grass grass Leaves Sm.insect Lg.insect
Use _acre) max ave max ave max ave max ave max ave
Tobacco 0.285 68 36 31 26 36 10 17 9 3 1
Potatoes,
Sugar » _
beets 0.297 71 37 33 27 37 10 17 10 4 1

Peanuts, , .
Carrots 0.238 57 30 26 22 30 8 14 8 3 1
Pecans 0.713 171 89 78 66 89 25 41 24 "9 2

Given repeated applications at 10-14 day intervals, actual
residues are likely to exceed the above values. Therefore,
EEB believes that a nominal test level of 40-50 ppm bracketed
by lower (e.g. 10 ppm) and higher (e.g. 80-100 ppm) test
levels would be more appropriate for use in a hazard assess-
ment than the test levels selected for this study. Further,
the highest level tested (30 ppm nominal concentration) may
have been effectively reduced given the results of the test -
diet analysis. With an average 95.5% TPTH concentration de-
tected at the 30 ppm level and an average 80.2% TPTH concen-
tration remaining after 5 days at the 30 ppm level, it is
quite possible that the 30 ppm test level was actually below
25 ppm for a significant portion of the test.

Other discrepancies and/or deviations from recommended pro-

3



. 9

cedures are as follows:

1. Neither palatability nor feed spillage was reported or
accounted for.

2. The report did not state the rationale for selecting eggs
for shell thickness ana1y51s. Were eggs randomly chosen?
Were cracked eggs included in those selected? Also, mech-
anlcally damaged eggs were neither reported nor accounted
for in the text.

3. Percent active ingredient of the test material was not
reported within the procedures/methods section; the infor-
mation was prov1ded only in the Appendix.

4. Adult birds were exposed to 12 foot-candles of illumina-
tion; 6 foot-candles recommended.

5. Adult birds were . kept at a relative humldlty of 74%; 55%
recommended.

6. Eggs were stored at a temperature of 13°C and a relative
humldlty of 88%; 16°C and 65% recommended.

7;'Tab1e 6 (p.31 of report) contains reference to "Duckllngs"
(vs. bobwhite quail chicks).

8. Quallty assurance information submitted only reported on-
accuracy of results; report should also reference validity
of procedures and compliance with Good Laboratory Practice
regulations.

b. Statistical Analysis

Statistical procedures were not appropriate. There is no
basis for transforming the number of eggs laid and the number
of hatchlings to percentlle values of the maximum number of
eggs laid or set in any test group, which were then used in
statistical procedures. EEB evaluated the following
parameters using an ANOVA program and Duncan's multiple range
test: eggs laid, eggs cracked, eggs set, viable embryos, live
embryos, and normal hatchllngs. Results (attached) indicated
-no significant differences in treatment group means from the
control mean; however, the power of the test (1-B) ranged
from only <0.3 to approximately O. 35.

c. Discussion/Results

The study author should provide a detailed explanation of:
1) the unusually high percentage of cracked eggs in the
control group (Table 1), and 2) the rationale for selecting

Yo
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treatment levels in this test, as discussed above. Other _
discrepancies from recommended procedures, as outlined under

Section l4a, should also be addressed as to any influences on
study results.

d. Adecuacy of Stud

1) Classification: Supplemental.

2) Rationale: Deviations from required test procedures
. (see Sec. l4a) and expected control
parameters are of significant concern.

3) Reparability: Reparability pending registrant response
to items discussed under Section 1l4a-c.

15.  Literature Cited:

Dunnett, C.W. 1955.. A multiple comparisoh procedure for
comparing several treatments with a control. J. Amer.
Stat. Assoc. 50: 1096-1121. )

Hoerger, F.D. and E.E. Kenaga. 1972. Pesticide residues on
plants- correlation of representative data as a basis for
estimation of their magnitude in the environment.
Environmental Quality. Academic Press. New York. I: 9-28.
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Table 1. Summary of TPTH effects on bobwhite quail reproductive

parameters.

: Nominal Concentration of TPTH (ppm)
Parameter 0 3 10 30
Eggs laid ,

Total number 581 597 572 569
Number/hen 38,7 39.8 35.8 37.9
Eggs cracked
Total number 79 35 jo1l 88
Number/hen 5.3 2.3 6.3 5.9
_ Percent of eggs laid 13.6 5.9 17.7 15.5
Eggs set
Total number 446 499 406 419
Percent of eggs laid .. 76.8 83.6 71.0 73.7
Viable embrYos (11-day)
Total number 421 432 372 360
Percent of eggs laid 72.5 72.4 65.0 63.3
Percent of eggs set 94.4 86.6 91.7 85.9
Live embryos (21-day)
Total number 414 430 368 356
Percent of viable
embryos 98.3 99.5 98.9 98.9
Hatchlings
Total number 384 410 350 325
Percent of eggs laid 66.1 68.7 61.2 57.1
Percent of eggs set 86.1 82.2 86.2 77.6
Percent of viable ,
embryos . 91.2 94.9 24.1 .80.3
Percent of live , ‘
embryos 92.8 95.3 95.1 91.3
l4-day-old survivors
Total number 337 385 311 241
Number/hen 22.5 25.7 19.4 16.1
Percent of normal ,
hatchlings 87.8 93.9 88.9 74.2
Averade hatchling
weight (g) 6 6 6 7
Average 1l4-day-old
survivor weight (g) 29 28 27

27
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Table 1; Continued.

Parameter

Nominal Concentration of TPTH (ppm)

Adult weight

Increase from study
‘initiation

Mean eggsheli
thickness (mm)

Average feed consumption

(g/bird/day)

Egg production

0 3. 10 . 30
At study termination

Females (g/bird) 231 . 230 228 231
Males (g/bird) 218 209 217 207
Females (g/bird) +36 +36 +40 +37 .
Males (g/bird) +21 +16 +22 +18
0.215 0.220 0.210 0.210

Pre-egg production  20.0 18.7 17.7 18.3
22.8 22.9 21.9 22.0

19.8 19.6 19.2 18.9

Mean total

¢
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“GENERAL LINEAR MODELS PROCEDURE

CLASS LEVEL INFORMATION

CLAss LEVELS

TRT 4

VALUES

ABCD

NUMBER OF OBSERVATIONS IN DATA SET = 61

SUM OF SQUARES

137.71693789

T741. 26666667

7878, 98360656

TYPE 1 6§

137. 71693989
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BENERAL LINEAR MODELS PROCEDURE
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133, 81169591
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GENERAL LINEAR MODELS FROCEDURE

DUNCAN'S MULTIPLE RANGE TEST FOR VARIABLE: RESP
NOTE:. THIS TEST CONTROLS THE TYPE 1 COMPARISOMWISE ERROR RATE,
NOT THE EXPERIMENTWISE ERROR FATE

ALPHA=0.03 DF=57 MSE=135.812 .
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MODEL 3 146, 49692623 48, 83230874 1.73 0.1712 0.083430 1069761
ERROR 57 1609, 43750000 28, 23574561 ROOT MSE RESP MEAN
CORRECTED TOTAL 40 1755.93442623 5. 31373180 4,96721311
SOURCE F TIPEISS FVAUE  PROF IF TYPEIIISS FVALE  PROF
RT 3 146, 49892623 LT3 0712 3 14, 49692623 L3 0712
: 2. ANALYSIS OF EC DATA 10:51 MONDAY, MAY 16, 1988 8

FREEEE R R B

GENERAL LINEAR MODELS PROCEDURE
DUNCAN'S MILTIPLE RANGE TEST FOR VARIABLE: RESP
NOTE: THIS TEST CONTROLS THE TYPE I CONPARISOMWISE ERROR RATE,
NOT THE EXPERIMENTWISE ERROR RATE
ALPHA=0.05 DF=S7 MSE=28.2757
WARNING: CELL SIZES ARE MOT EQUAL.
HARMONIC MEAN OF CELL SIZES=1S.2381 9[
. NUMBER OF MEANS 2 3
- ‘CRITICAL RANGE-  3.85722 4.05571  4.1868



512
217
=14
515
a1

£19

£20
&2t
2
2

97
-7

424
625
426
827
28
429
630
631
632
£33
624
435
636
537
I8
539
640
641
542

643

| b4b
547
448
549
€30
53!
832
633
634
635
656
657
638
637
560
b6l
hb2
663

DEPENDENT VARIABLE:. RESP
SDURCE

MODEL . I
ERROR 37
CORRECTED TOTAL 60
SOURCE ) DF
TRT , 3

&t

665
bbb

&7
brR

871
472
673
674
675

e 2

T

Menfy wiid ok oAME Loiica akE OT olbNIFICANTLY DIFFERENT.

DUNCAN  GROUFING WEAN N TRT

A 8313 16 C
A

.. A 5.87 15 D g
A g
A 5.267 15 A
A
A 2333 15 B

3. ANALYSIS OF ES DATA
HHEEE O

SENERAL LINEAR MODELS FROCEDURE
CLASS LEVEL INFORMATION
VALUES

CLASS LEVELS

TRT -4 ABCD

NUMBER OF OBSERVATIONS IN DATA SET = 61
: 3. ANALYSIS OF €5 DATA
HHEHE

BENERAL LINEAR MODELS PROCEDURE.

SUM OF SQUARES

10:31 MONDAY, MAY 16, 1988 9

10:51 MONDAY, MAY 16, 1988 10

MEAN SQUARE F VALLE FR>F R-SQUARE g.v.
308, 43350656 169. 47786885 1.68 0.1814 0.081239 34,6097
3748, 55000000 100.85173429 ROOT MSE RESP MEAN
6256. 783460636 10.04249742 29.01639344
TYPE I 5§ F VALLE PR > F oF TYPE I1I SS F VALLE PR2>F
308, 43360656 1.68 0.1814 3 508, 43360656 1.48 0.1814
3. AMALYSIS OF ES DATA " 10:51 MONDAY, MAY 16, 1988 11

HHHP R

BENERAL LINEAR MODELS PROCEDURE

DUNCAN'S MILTIPLE RANGE TEST FCR VARIABLE: RESP -
NOTE: THIS TEST CONTROLS THE TYPE 1 COMPARISONWISE ERROR RATE,
NOT THE EXPERIMENTMISE ERROR RATE

ALPHA=0,05 DF=57 MSE=100,852

WARNING: CELL SIZES ARE NOT EQUAL.
HARMONIC MEAN OF CELL SIZES=13,2381

A
NUMBER OF MEANS 2 3 '
CRITICAL RANGE  7.26982 7.66494  7.91269

MEANS WITH THE SﬂfltlETTER ARE NOT SIGNIFICANTLY DIFFERENT.
TRT

DUNCAN  GROUPING MEAN N

' A A 33.267 15 B

77



a8l
579
679
£8)
481

-

-t
498
599
700
704
702
703
704
7035
706
707
708
709
710
71y
712

U3

DEFENDENT VARIABLE: RESP

SOURCE

MODEL

ERROR

CORRECTED TOTAL -

SOURCE

TRT

714

713
714
717
718
719
720
721

i

o

Nk 4

i)

37

&0

DF

SUM OF SQUARES
. 362.6502732
5118, 33333733

5480. 983606556

TYPE 185 .

362,63027322

i 20733 15 A
& ‘ -5
A 7,933 130 =t
A ,

A 5375 6 C

4, ANALYSIS OF VE DATA

ARREREREXAEREARREEE

GENERAL LINEAR MODELS PROCEDURE

10:31 MOMDAY, MAY 14, 1988 13

@

MEAN SQUARE F VALUE PR F R-SRUARE C.V.
120,88342441 L3 0,268 0.086165 36,4693
v ROOT MSE | RESP MEAN

| 9. 47603934 25. 98760656

FVALLE PR F OF TvPE s f WE R F
133 2685 3 36265027322 135 0.2685

4. ANALYSIS OF VE DATA ©10:51 MOMDAY, MAY 16, 1988 14

FERR AR ER SRR R IR

BENERAL LINEAR MODELS FROCEDURE

DUNCAN'S MULTIPLE RANGE TEST FOR VARIABLE: RESP
NOTE: THIS TEST COMTROLS THE TYPE I COMPARISOMWISE ERROR RATE,
NOT THE EXPERIMENTWISE ERROR RATE



774
Tme
pas
7ib

737
&2

78

798
799
760
761
762
763
764
763
766
767
768
769
70

771 SOURCE

772
773
774
773
774
7
778
779
780

783
784
783
786
787

700

DEPENDENT VARIABLE: RESP
SOURCE

MODEL

-ERRDR

CORRECTED TOTAL

TRT

B Y Y BT o lol SV B S

WARNING: CELL SIZES ARE NOT EQUAL,

NUMBER OF MEANS 2
CRITICAL RANGE

HARMONIC MEAM OF CELL SIZES=iS.2381

3 4
6.87867 7.23259  7.464636

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT,

DUNCAN

GROUPING MEAN N TRT
A 28,800 15 B
A
A 28,067 15 A
A
A 24.000 13 D
A
A 23,230 16 €
3. ANALYSIS OF LE DATA
FEHHR R

BENERAL LINEAR MODELS PROCEDURE

CLASS LEVEL I NFORMATION

~ CLASS LEVELS  VALUES

TRT 4 ABCD

NUMBER OF OBSERVATIONS IN DATA SET = 61

oF SUM OF SQUARES
3 760, 82185792

57 " 5043, 86666667

50 5404, 68852459
¥ TYPE 1 S5
3 340, 82185792

3. ANALYSIS OF LE DATA
HHHRE R

GEMERAL LINEAR MODELS PROCEDURE

MEAN SQUARE F VALUE
120, 27393264 1.36
B8. 48888889
F VALLE PR>F OF
1.36 0.2645 3
3. ANALYSIS OF LE DATA
HEH

GENERAL LINEAR MODELS PROCEDURE

DUNCAN'S MULTIPLE RANGE TEST FOR VARIABLE: RESP
NOTE: THIS TEST CONTROLS THE TYPE I COMPARISONWISE ERROR RATE,
NOT THE EXPERII'ENTHISE ERROR RATE

ALPHA=0,05 DF=S7 MSE=88.4889

WARNING: CELL SIZES ARE NOT EQUAL,

HARMONIC MEAN OF CELL SIZES=135.2381

WMOCD NC MEAMC 9 1

EMB‘NOS

vi ABLE

10:51 MONDAY, MAY 14, 1988 15

10:51 MONDAY, MAY 14, 1988 16

~

PR>F R~SGUARE C.v.
0.2645 . 0.066761 36,5935
ROOT MSE RESP MEAN
9.40685329 23.70491803
- TYPE 111 S8 F VALLE PR>F

360.82185792 1.34 0.2643
10:351 MONDAY, MAY 15, 1988 17



T30
751
732
793

774

/97
798
799
800
801
802
803
804
805
806
867
808
809
810
211
812
813
B14
g15
816
817
818
219
820
821

74 4
B
826
827
828
829
830
831
832
834
835
835
837
838
839
gd0
84!
842
843
844
a43
844

[N

849
850
83t
852
853

R4

DEPENDENT VQRIABLE; RESP
SOURCE

MODEL

ERROR

CORRECTED TOTAL

SOURCE

TRT

OF

3

57

60

Wit e CA00

QeQuOHL sl 7

Pe P iiDg

MEANS WITH THE SAME LETTER AFE NOT SIEi;UFICﬁ.NTL‘!’ DIFFERENT,

DUNCAN  GROUPING MEAN
27,600

23733

DX D D D D

23,000
6, ANALYSIS OF NH-DATA
HEEHERER HH

28,667

N

15

15

BENERAL LINEAR MODELS FROCEDURE

CLASS LEVEL INFORMATION
CLASS LEVELS

TRT 4 ABC

VALUES

D

NUMBER OF OBSERVATIONS IN DATA SET = 41

6. ANALYSIS OF MM DATA
FEERERREEERERRE R A

GENERAL LINEAR MODELS PROCEDURE

SUM OF SQUARES " MEAN SQUARE
I58.57349727 119, 52449909
4766, 01666667 83. 61432749
5124,59016393 -
TYPE [ S8 F VALUE PR>F
358.57349727 1.43 0.2434

&, ANALYSIS OF N DATA

FEREERRERRERERLAE TS

F VALLE

TRT

B

A

D

C

1,43

oF

GENERAL LINEAR MODELS PROCEDURE

NOT THE EXPERIMENTWISE ERROR RATE

‘DUNCAN'S MULTIPLE RANGE TEST FOR VARIABLE: RESP
NOTE: THIS TEST COMTROLS THE TYPE I COMPARISONWISE ERROR RATE,

ALPHA=0.05 DF=57 MSE=83.4143

WARNING: CELL SIZES ARE NOT EQUAL,

3

HARMONIC MEAN OF CELL SI17ES=15.2381

NUMBER OF MEANS 2
CRITICAL RANGE = 6.43767

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT. .

DUNCAH  GROUPING

6.97923

3

MEAN

4 -
7.20481

N TRT

0%
:"V‘.L:“”YJ
pve ”
10:51 MONDAY, MAY 1&, 1988 18
10:51 MONDAY, MAY 16, 1988 19
PR)F R-SQUARE C.V.
0.24% . 0.069971  37.9707
ROOT MSE " RESP MEAN
9. 14408702 2408196721
TYPE 111 S8 F VALUE PR>F
358.57349727 1,43 0.2436

10:31 MONDAY, MAY 16, 1988 20.



254 A s
as7 a 5600 15 A P
35 A HAT™
839 A 21,875 16 C
240 A :

A 21,667 15 D

- . 7. ANALYSIS OF ES/EL DATA 10:51 MOMDAY, MAY 16, 1988 21
FHAREEE B RRER RS EREREEE

879

890 DEPENDENT VARIABLE: RESPONGE

881 WEIGHT
882

883 SOURCE
884 -

885 MODEL
886

887 ERRCR

~ORRECTED TOTAL &0 159428,71104582

890
891
892 SOURCE
893
894 TRT
89
897
898
902

905
06
908
09
911
912
913
914
917

918
920
921

LY}

GENERAL LINEAR MODELS PROCEDURE
CLASS LEVEL INFORMATION
CLASS  LEVELS  VALUES
TRT 4 ABCD -
NUMBER OF OBSERVATIONS IN DATA SET = &f

. 7. ANALYSIS OF ES/EL DATA 10:31 MONDAY, MAY 14, 1988
HEEH SRR

rJ
3

GENERAL LINEAR MODELS FROCEDURE

: T
MEAN SQUARE FVALLE CRROF RSWME LV

3 22864.08340 762149447330 318 0.0%07 LS 7SS
5 1356422762593 29586364256 ROOT MGE  RESPONSE. MEAN

48. 94756013 » 61, 50932987

DF TYPE [ S8

3 22864, 48341989
FEEH R R R R R RS

| NALYSIS OF ES/EL DATA 10:51 MONT

| BENERAL LINEAR MODELS PROVEDLRE DUNCAN'S MLTIPLE R
NOT THE EXPERIMENTWISE ERROR RATE 90 .

L HARMONIC MEAN OF SIZES=15.2381
NUMBER OF ME 38.5668
MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

A 6611 15 B
A
A
: A 59.17 15 D
55.17 7. ANALYSIS OF ES/EL DATA
MAXIMM  STD ERROR -SUM VARIANCE C.Y.
DEVIATION VALUE YALUE OF MEAN

10:51 MONDAY, W

929
- 930
931 EL
932 ES

are anm

: - - TRT=A \
15 BB 8.3449442 9

15 29.73333333  7.87824007  16.00000000  46.00000000  2.5284 44429  22,00000000 51.00000000  2.134631
15 06890322  0.11368314 ~ 0152173913  0.92307692  0.02935286 11.53354828 0.0 14,785

e § MAINTAOTE A sTLETICEL A DATLAAIE t &7 A AT 1 OTON aL MITTALIN T OLQIRATL - A



CHEMICAL: =~ - TPTH

EL
TOTAL NUMBER OF PAIRS(PENS): 4
NUMBER OF CONTROL PAIRS(PENS): 15
CONTROL MEAN: 38.733
TOTAL NUMBER OF PAIRS(PENS): 61
MEAN SQUARE ERROR: 135.8117
ERROR DEGREES OF FREEDOM: : 57
MEAN 1

%38.73

NUMBER OF PENS: 15

MEAN 2
- %39.80
NUMBER OF PENS: 15

- MEAN 3
%35.75 .
NUMBER OF PENS: 16

MEAN 4
%37.93
NUMBER OF PENS: 15

S e e ey S s e S o v S s e S S S S G SwO A e M G S S d S e i e o e S e i e i S e e o S e s s e e an W S S Smm e mme e Sm s
e sttt 2 4+ 2 2 2 3t £t 3+ 2 + 2 2t 2 2+ 3+ 2 2 1 33 3 2 2 3 3 22 32 21 21

Phi = .5036425  ****THIS IS THE VALUE TO LOOK UP-—>;%“EK £0.3

D= 37.82723 PERCENT CHANGE DETECTION LIMIT



CHEMICAL: . TPTH

EC
TOTAL NUMBER OF PAIRS(PENS): 4,
NUMBER OF CONTROL PAIRS(PENS): 15
CONTROL MEAN: . 5.267
TOTAL NUMBER OF PAIRS(PENS): 61
MEAN SQUARE ERROR: 28.23575

" ERROR DEGREES OF FREEDOM: 57
MEAN 1

5.27

NUMBER OF PENS: 15

MEAN 2
2.33
NUMBER OF PENS: 15

MEAN 3
6.31
NUMBER OF PENS: 16

MEAN 4
5.87
NUMBER OF PENS: 15

. ) ’ e .3v
Phi = 1.139249 *xx*THIS IS THE VALUE TO LOOK UP-J>?%umﬂ. 0. %5

D = 128.9359 - PERCENT CHANGE DETECTION LIMIT

5%



D= 42.46393

PERCENT CHANGE DETECTION LIMIT

CHEMICAL: ] TPTH
ES

TOTAL NUMBER OF PAIRS(PENS): 4

NUMBER OF CONTROL PAIRS(PENS): 15

CONTROL MEAN: 29.733

TOTAL NUMBER OF PAIRS (PENS): 61
MEAN SQUARE ERROR: 100.8518

ERROR DEGREES OF FREEDOM: 57
MEAN 1

%29.73
NUMBER OF PENS: 15
MEAN 2

%33.27
NUMBER OF PENS: 15
MEAN 3

%25.38
NUMBER OF PENS: 16
MEAN 4

$27.93
NUMBER OF PENS: 15
GRAND MEAN: 29.077

_ . A 2

Phi = 1.122951  ****THIS IS THE VALUE TO LOOK UP —> Powsn ~ 0.35

)Y



CHEMICAL: . TPTH
VE
TOTAL NUMBER OF PAIRS(PENS): 4
NUMBER OF CONTROL PAIRS(PENS): 15
CONTROL MEAN: 28.067
TOTAL NUMBER OF PAIRS (PENS): 61
MEAN SQUARE ERROR: 89.79532
ERROR DEGREES OF FREEDOM: 57
MEAN 1
%28.07 |
NUMBER OF PENS: 15
MEAN 2
%28.80
' NUMBER OF PENS: 15
MEAN 3
%23.25
NUMBER OF PENS: 16
MEAN 4
%24.00
NUMBER OF PENS: 15
- GRAND MEAN: 26.02925
Phi = 1.005022 ****THIS IS THE VALUE TO LOOK UP —> towtg ~ s 3
D = 42.4471 PERCENT CHANGE DETECTION LIMIT

S5



CHEMICAL: .- TPTH
LE
TOTAL NUMBER OF PAIRS(PENS): 4

NUMBER OF‘CONTROL PAIRS(PENS): 15

CONTROL MEAN: | 27.6
TOTAL NUMBER OF PAIRS (PENS): 61
MEAN SQUARE ERROR: . 88.48889
ERROR DEGREES OF FREEDOM: 57
MEAN 1

%27.60

NUMBER OF PENS:

MEAN 2
%28.67
NUMBER OF PENS:

MEAN 3 .
%23.00
NUMBER OF PENS:

MEAN 4
%23.73 :
NUMBER OF PENS:

15

15

16

15

Phi = 1.009895

D= 42.85017

_ *%**THIS IS THE VALUE TO LOOK UP Piaxa ~ 03

- PERCENT CHANGE DETECTION LIMIT



CHEMICAL: - TPTH

NH

TOTAL NUMBER OF PAIRS(PENS): 4

NUMBER OF CONTROL PAIRS(PENS): 15

CONTROL MEAN: , ' 25.6
TOTAL NUMBER OF PAIRS(PENS): 61
MEAN SQUARE ERROR: 83.61433 °
ERROR DEGREES OF FREEDOM: 57
MEAN 1

%25.60 :

NUMBER OF PENS: 15

“MEAN 2
. %27.33
NUMBER OF PENS: 15

MEAN 3
%21.88
NUMBER OF PENS: 16

MEAN 4 ' , .
%21.67 '
NUMBER OF PENS: 15

e T T T T T T T I ot i Sve m wan s b e i SR M S i st i e e e e S MY S S S S e Yy S S S e e S e S i e e e TN A s e

Phi = 1.035463 ****THIS IS THE VALUE TO LOOK UP ;%wSR’VO'B

D = 45.64969 - PERCENT CHANGE DETECTION LIMIT



