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Ms. Lynn A. Kszos, Aquatic Toxicologist
Environmental Sciences Division

Oak Ridge National Laboratory

P. 0. Box 2008, MS-6351

Oak Ridge, Tennessee 37831-6351

Dear Lynn:

Enclosed is a copy of the report presenting results of TVA toxicity testing
using fathead minnows only {(per correspondence, letter J. Moses to T. L.
Phipps, October 14, 1993) during the Clinch River - Environmental Restoration
Program (CR-ERP) Study, October 21-28, 1993. Attachments to the report
inclpde Chain of Custody Forms - Originals (I), Toxicity Test Bench Sheets and
staf®@tical Analyses (1II), and Reference Toxicant Test Information (III).
Exposure of fathead minnows to water column samples collected from Poplar
Creek Mile 2.9, Mile 4.3, and Mile 5.1 on October 20, 22, and 25 resulted in
no toxicity to test organisms.

Please call me (205-729-3340) if you have questions or comments regarding the
report or conductance of the study.

Sincerely, ;

>
Jennifer Moses, Unit Supervisor DIGTRIBUTION OF THIS DOCUMENT 1S Unramvep
Toxicity Testing Laboratory
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Enclosures / R, v
cc: H. C. Jones, HB 2C-C- // .

J. D. Milligan, HB 2C-C (w/enclosures)

D. C. Wade, OSA 1B-M (w/enclosures)
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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United
States Government. Neither the United States Government nor any agency thereof, nor
any of their employees, make any warranty, express or implied, or assumes any legal liabili-
ty or responsibility for the accuracy, completeness, or usefulness of any information, appa-
ratus, product, or process disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product, process, or service by
trade name, trademark, manufacturer, or otherwise does not necessarily constitute or
imply its endorsement, recommendation, or favoring by the United States Government or
any agency thereof. The views and opinions of authors expressed herein do not necessar-
ily state or reflect those of the United States Government or any agency thereof.
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<-STANDARD REPCRT FORM

STATIC RENEWAL TESTS USING
PIMEPHALES PROMELAS (FATHEAD MINNOWS)

Test Title: Clinch River - Environmental Restoration Program (CR-ERP)
Study, Ambient Water Toxicity

Principal Investigator: Damien J. Simbeck
Starting Date: October 21, 1993

Ending Date: October 28, 1993

1.0 EXECUTIVE SUMMARY

Clinch River - Environmental Restoration Program (CR-ERP) personnel
and Tennessee Valley Authority (TVA) personnel conducted a study
during the week of October 21-28, 1993, as described in the
Statement of Work (SOW) document. [1] The organisms specified for
testing were larval fathead minnows, Pimephales promelas, and the
daphnid, Ceriodaphnia dubia. Due to serious reproduction/embryo
abortion problems with the TVA daphnid cultures, TVA conducted
tests during this study period using only fathead minnows. A split
sample test using daphnids only will be scheduled during 1994 as a
substitute for this study period (see letter, J. Moses to T. L.
Phipps, October 14, 1993). [2]

Surface water samples were collected by TVA Field Engineering
personnel from Poplar Creek Mile 2.9, Mile 4.3, and Mile 5.1 on
October 20, 22, and 25. Samples were split and provided to the
CR-ERP and TVA toxicology laboratories for testing. Exposure of
test organisms to these samples resulted in no toxicity (survival
or growth) in testing conducted by TVA.

2.0 SAMPLE COLLECTION/TREATMENTS

2.1 Test Sample Identification (Chemical/Effluent/Elutriate, etc.):
Samples were collected for biomonitoring at the following three
sites: Poplar Creek Mile 2.9, Mile 4.3 and Mile 5.1.

2.2 Control and/or Dilution Water: Laboratory culture medium
consisting of moderately hard reconstituted water was used as
control and dilution water for toxicity tests.

2.3 - Sample Dates and Times: Test samples were collected on October 20,

22, and 25, 1993. Collection times were between 0940 and
1200 EDT.




2.4 Sampling Method:  All samples were collected using an Isco T s
peristaltic pump with the inlet tubing lowered to approximately
1.0-1.5 meters below the surface. Pumping rate was approximately
four liters per minute. A 20 L composite was collected at each
station and partitioned (split) according to the workplan for
shipping to the TVA Toxicity Testing Laboratory (TTL) at Browns
Ferry Nuclear Plant site or direct transfer to ORNL (DOE) personnel
in the field.

2.5 Pertinent Site Conditions: Weather conditions were clear and sunny
during sampling on October 20, 22, and 25.

2.6 Sample Storage/Handling: All samples were placed on ice in ice
chests after partitioning. Zero headspace was established in each
container by filling full and expressing any air bubbles before
sealing. Samples remained on ice until shipped or transferred
directly to ORNL (DOE) personnel. Excess composite sample was
discarded. Samples were stored in refrigerators at 4°C + 1°C after
arrival at the TVA Toxicity Testing Laboratory (TTL).

2.7 Sample Transport: Samples collected on October 20, 22, and 25 were
transported to the Browns Ferry Nuclear Plant site by overnight TVA
mail courier. Personnel from TTL picked up samples from the
mailroom and transported them to TTL. All chain of custody
security seals were intact upon receipt of shipments.

2.8 ~_ Sample Pretreatment: Sample temperature was raised to 25°C in a
warm water bath and samples were aerated as necessary to bring DO
levels down to near 100 percent saturation. Adequate water for use
in test initiation or daily renewal was filtered through a 64 um
nylon mesh filter into 2000 mL beakers, and appropriate dilutions
were prepared where applicable.

2.9 Test Treatments: Samples from Poplar Creek Mile 2.9, Mile 4.3, and
Mile 22.0 were tested at 100 percent (undiluted) and diluted to
50 percent using moderately hard reconstituted water.

3.0 TEST ORGANISMS/CULTURING CONDITIONS

3.1 Species: Pimephales promelas, Fathead minnow

3.1.1 Source: TTL inhouse culture. |

3.1.2 Culture Water: Culture medium consisted of 50 percent

dechlorinated tap water and 50 percent moderately hard
reconstituted water. Dechlorination was achieved by activated
carbon filtration and verified by DPD titration. Reagents for
reconstituted water were added to reverse osmosis product water.

Both waters were passed through a pack column degasser to bring
dissolved gases to saturation. Culture medium was continuously
aerated to help ensure aseptic conditions. Total hardness was
approximately 95 mg/L as CaC0j3.
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"3.1.3 Temperature of Culture: 25°C + 1°C. ‘ : : -

3.1.4 General Maintenance: Adult fathead minnows are maintained in glass
aquaria in a flow through recirculating system. Flow rate to
aquaria used for spawning is one aquarium volume per hour.

Approximately 20 percent of the water volume is replaced twice
weekly. Adults are fed three times daily. Sexually mature fish
are placed in 21-L glass aquaria (one male, four females) and
reproduction is checked and recorded daily. Spawns are removed
from aquaria and incubated in 1-L glass beakers under aeration to
the proper stage of development for the target test.

Fish health is monitored regularly and corrective action is taken
if necessary. Spawning frequency from individual aquaria is
tracked and sexually spent individuals are replaced as necessary.
Every 4-6 months a group of the same age fish from at least three
spawns is reared to adults for replacement spawners.

3.1.5 Spawn Date: October 16, 1963
3.1.6 Hatch Date/Time: October 20, 1993/1000 CDT to
October 21, 1993/0825 CDT
3.1.7 Culture/Acclimation Water: Moderately hard reconstituted water
3.1.8 Acclimation Temperature: 25°C % 1°C
3.1.9 Mean Dry Weight at Start of Test: 0.08 mg
3.1.10 Diseases and Treatment: None.
3.1.11 Food and Feeding: Larvae were fed brine shrimp (Artemia) nauplii

<24-h old twice daily beginning after hatching to ensure food
availability if larvae began feeding prior to test initiation.

4.0 TEST METHODS

4.1 Fathead Minnow (Pimephales promelas) Larval Survival and Growth
Test, EPA Test Method 1000.0. [3]

4.1.1 Modifications to/Deviations from Method 1000.0:

4.1.1.1 The Poplar Creek Mile 4.3 sample storage temperature on Day 6 was
2.7°C which was below the prescribed range of 4°C + 1°C.
Temperatures of samples received on ice ranged from 0.4°C to 1.5°C.

4.1.1.2 Temperatures in 10 beakers on Day 1 and one beaker on Day 7 were
below the required 25°C + 1°C. These deviate temperatures ranged
from 23.5°C to 23.9°C. No adverse affect to test results was
likely since the low temperatures were random among treatments, and
the overall means for the test (24.9°C) and all individual
treatments were within the EPA required limits.
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- 4;1.2

4.1.3

4.1.4

4.1.5

4.1.6

4.1.7

4.1.8

4.1.8

4.1.10

4.1.11

4.1.12

5.0

- ‘Date/Time Test Initiated: October 21, 1993/0930 CDT

Date/Time Test Terminated: October 28, 199370945 CDT

Test Chamber: 600-mL borosilicate glass beakers
Volume per chamber: 350 mL

Number of Test Organisms per Chamber: 10

Number of Replicates per Treatment: 4

Dilution Water/Control Water: Hoderafely hard reconstituted water
Renewal Period: 24-h

Test-iemperature: 25.0°C + 1°C

Feeding Regime During Test: Fathead minnow larvae were fed brine
shrimp (Artemia) nauplii <24-h old 2 or 3 times daily ad libitum.

Physical and Chemical Parameters Measured: Parameters measured
daily (initially) on test solutions and control waters were
temperature (temperature was adjusted to equal "final" temperature
before renewal), DO, pH and conductivity. In addition, alkalinity,
hardness, and total residual chorine were measured on each new
sample at the time of first use (10/21, 10/23, and 10/26).

Final measurements taken daily before renewal were temperature and
DO in every test beaker and pH and conductivity in one replicate
per treatment. Mean values and ranges are reported in section 6.3.

Statistics:

Revised statistical procedures contained in the second edition of
EPA's short—term chronic toxicity methods require a decision
process for testing statistical assumptions before selecting a
specific test method to determine toxicity endpoints. [3] Decision
processes followed for testing survival and sublethal (growth)
effects are shown in Sections 6.1.2.2 and 6.1.3.1. Based on tests
for normal distribution and homogenous variance of data, the
statistical test used for endpoint determination of survival data
was Steel's Many-one Rank Test and for growth data was Dunnett's
Test.

QUALTITY ASSURANCE

5.1

Toxicity Test Methods: All phases of the study including, but not
limited to, sample collection, handling and storage; glassware
preparation; test organism culturing/acquisition and acclimation;
test organism handling during test; and maintaining appropriate
test conditions were conducted according to the protocol as
described in this report and EPA/600/4-89/001. [3] Any known
deviations were noted during the study and are reported herein.

b A




5.2.1

5.2.2

5.2.3

5.2.4

5.2.5

5.2.6

5.2.7

5.2.8

5.2.9

5.3.1

5.3.2

5.3.3

* “Physical and Chemical Methods

Reagents, Titrants, Buffers, etec.: All chemicals were certified
products used before expiration dates (where applicable). All TTL
chemicals are recorded in a bound Laboratory Chemical Logbook and
specific chemicals used were documented on a chemical record sheet
contained in the study notebook.

Instruments: All identification, service, calibration, and
standardization information pertaining to TTL laboratory
instruments is contained in bound Laboratory Instrument Logbooks
and specific instruments used were documented on an instrument
record sheet contained in the study notebook.

Temperature was measured using glass mercury thermometers. The
instrument was standardized and inspected with readings made
according to TVA procedures ES-43.8 and ES-42.11. [4]

Dissolved oxygen was measured using a YSI Model 57 oxygen meter.
The instrument was standardized (using the Winkler method) and
readings were taken according to TVA procedures ES-43.6 and
ES-42.4, respectively. [4]

The pH was measured using an Orion Model SA250 meter equipped with
an Orion Ross combination electrode. The instrument was
standardized and readings were made according to TVA procedures
ES-43.7 and DS-42.8, respectively. [4]

Conductance was measured using a YSI Model 32 SCT meter. The
instrument was standardized and readings were taken according to
TVA procedures ES-43.3 and ES-42.3, respectively. [4]

Alkalinity was measured by titration of 100 mL samples with 0.02
N HyS04 to an end point of 4.5 according to TVA procedure ES-42.1.
[4]

Hardness was determined by titration of 50 mL samples with EDTA to
a colorimetric endpoint using an indicator (Instructions provided
by Reagent Manufacturer [Calgon]), Schwarzenbach Method.

Total residual chlorine (TRC) was determined using the DPD
Titrimetric Method according to TVA procedure ES-42.9, Rev. 0. {4]

Beference Toxicant Tests
Test Type: Fish - 7-day chronic (NOEC)
Standard Toxicants Used:

Copper Sulfate Reference Toxicant Solution
Source/Brand: EPA

Dilution Water Used: Moderately hard reconstituted water
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©5.3.4 0 Statistics: - Chronic Test, ¥H Survival/Growth,NOEC -
Dunnett's Test or Steel's Many-one Rank Test,
EPA Bootstrap Procedure -~ ICsg

6.0 RESULTS
6.1 Fathead Minnow Larval Survival and Growth Test
6.1.1 Summary of Results: No survival or growth effects were

demonstrated in fathead minnows exposed to Poplar Creek Mile 2.9,
Mile 4.3, or Mile 5.1 samples during the CR-ERP Ambient Water
Toxicity Study conducted from October 21-28, 1993.

6.1.2 Results, Survival Data:

6.1.2.1 Daily Percent Survival Summary for Fathead Minnow Larval Survival
Test, CR-ERP Study, October 21-28, 1993.

Treatment Total Daily % Survival
Day 1 2 3 4 S 6 7

Medium 100 100 100 100 100 100 100
PCM 2.9-50% 100 100 100 98 98 98 98
PCM 2.9-100% 100 100 100 38 98 98 a8
PCM 4.3-50%* 100 100 100 98 97 97 97
PCM 4.3-100% 100 100 100 98 98.. 98 98
PCM 5.1-50% 100 100 100 93 93 93 93
PCM 5.1-100% 100 100 100 100 100 100 100

*Replicate 4 counted as 9 organisms initially for Days 5, 6,
and 7 due to accidental injury/death of 1 fish.

6.1.2.2 Statistical Decision Process for Determining Toxicity Endpoints for
7-Day Survival of Fathead Minnows, CR-ERP Study, October 21-28,
1993. v
SURVIVAL EFFECTS

CERIOCAPHNIA SURVIVAL DATA FISH SUAY1Y,
l IPROPORTION SURYIVING) l PH%P\'RTIDNIS%V%}IAB)

ja|
FISHER'S EXACT L”Eﬁ&“&l
] TEST .

ENOPGINT ESTIMATES
EMOPDINT ESTIMATES 01 LC5 kC10. U
NOEC, LOEC

SHAPTRO-¥ILK'S YEST
KOLOMOGOROY “0° STATISTIC

£
"
(]
T-TEST WIM
BONFERRONT
AD.KISTMENT

* Test requires 4 replicates/treatment
#% Levene's Test used oue to variance equal to zere for one or more treatsents.

s ¢ -
a Y 0
DUNNETT'S STEEL S MANY-ONE o AILCOXON RANK SURM o
TEST RANK TEST TEST ¥MITH

BOPOINT ESTIMAYES
MOEC. 1LOEC
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€.1.2.3: Analysis of Survival Data Using Steel's Many-one Rank Test for
Fathead Minnow 7-Day Larval Survival Test, CR-ERP Study,
October 21-28, 1993.

Survival (%) Data

Replicate
Group 1 2 3 4 5 6 7 8 9 10 Mean S*x
Medium 100 100 100 100 . 100
PCM 2.9-50% 100 100 100 90 98
PCM 2.9-100% 90 100 100 100 98
PCM 4.3-50% 100 100 100 89 97
PCM 4.3-100% 100 100 80 100 98
PCHM 5.1-50% 100 100 100 70 93
PCM 5.1-100% 100 100 100 100 100

Steel's Many-one Rank Test

Treatment Replicates Critical Rank Sum Rank SumX*
PCM 2.9-50% 4 10 16.0
PCM 2.9-100% 4 10 16.0
PCM 4.3-50% 4 10 16.0
PCM 4.3-100% 4 10 16.0
PCM 5.1-50% 4 10 . 16.0
PCM 5.1-100% 4 10 18.0

*Values less than or equal to the Critical Rank Sum are significantly
less than the control (Medium).

6.1.3 Results, Growth Data:

6.1.3.1 Statistical Decision Process for Determining Toxicity Endpoints for
7-Day Growth of Fathead Minnows, CR-ERP Study, October 21-28, 1993,

ngROWWH AND REPRODU%PON EFFECTS

| FADEAD MWW CROWTH DATA CERCOAPHIRA REPRODUCTION DATA SELENASTRUM CROWTH DATA
i (MEAX WEXGHT) {NO. OF YOUNG (CEwLsAR)




6.1.3.2

Analysis of Dry Weight (mg) Data Using Dunnett's Test for Fathead
Minnow 7-Day Larval Growth Test, CR-ERP Study, October 21-28,
1993.

No transformation applied before data analysis. For this set of
data, the minimum significant difference is 0.08.

This represents an 15.51% decrease in dry weight, mg.
T = 2.45 Alpha = 0.05 (one-tailed-test)

Growth Data (mg)

Treatment Replicate Mean S*
1 2 3 4 5 6 7 8 9 10
Medium 0.51 0.47 0.54.0.46 0.50
PCM 2.9-50% 0.51 0.49 0.53 0.50 0.51
PCM 2.9-100% 0.50 0.48 0.50 0.62 0.53
PCM 4.3-50% 0.58 0.58 0.53 0.61 0.57
PCM 4.3-100% 0.54 0.49 0.49 0.39 0.48
PCM 5.1-50% 0.46 0.50 0.44 0.54 0.48
PCM 5.1-100% 0.53 0.46 0.52 0.50 0.50

*Values significantly less than the control (Medium). EMS = 0.002.

6.2

6.2.1

6.2.2

6.3.1

6.3.2

6.3.2.1

6.3.2.2

Physical/Chemical Parameters

Overall Test Temperature: Fathead Minnow - 24.9°C (23.5°-26.0°C)

Water chemistry summary for CR-ERP Study, October 21-28, 1993.
See: Appendix A Water Chemistry Mean Values and Ranges
for Fathead Minnow Test, CR-ERP Study,
October 21-28, 1993
Reference Toxicant Tests
Summary of Results:
Reference toxicant tests conducted prior to CR-ERP Study showed
chronic results consistent with TTL control chart ranges for
fathead minnows.

Fathead Minnows

Date/Time of Most Recent Test: _
September 30, 199370915 CDT to October 7, 1993/0830 CDT

LOEC: 0.008 mg Cu/L
NOEC: 0.003 mg Cu/L
ICys5: 0.006 mg Cu/L




6.3.2.3 Control Chart Information:
Number of standard tests completed by laboratory: 48
LOEC Range: 0.008-0.02 mg Cu/L (one concentration increment)
NOEC Range: 0.003-0.008 mg Cu/L (one concentration increment)
ICy5 Range: 0.004-0.012 mg Cu/L

7.0 CONCLUSION

Testing conducted using Poplar Creek Mile 2.9, Mile 4.3, and
Mile 5.1 samples collected on October 20, 22, and 25 showed no
toxicity (survival or growth) to fathead minnows.
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ATTACHMENT I

CR-ERP AMBIENT WATER TOXICITY STUDY
Chain-of-Custody Forms - Originals
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ATTACHMENT II

CR-ERP AMBIENT WATER TOXICITY STUDY
Toxicity Test Bench Sheets and Statistical Analyses




ARL CHRONIC TOXICITY TEST MASTER CHECKLIST study:' DOE QM\GIQAA’ ‘O?K

—

bate Issued: [a{m To: D:)B From: T

1. Test organism availability: FH l{irmows—'l.‘.L."‘_@I;’1 C.U."'_ES_ Date g’g_ﬂ
Daphnids - T.L. Mtﬁv. ——TDate—>

2. Sample Collection Coordination: Date 'A_CCW % Sow With

3. Glassware availability: T.L. _9&_ Tech. __ Date ¢2-22

4. Glassware prep. complete: Date />-Z2o . By _g&_

S. Data Sheet prep. complete: Date /0- 2, By _9_4._(,

6. Test organism availability verification: FH-OK? _%’Zé Daphnids-OK? A_/L_H

7. FH Minnow acclimation:
Day

By p4 7

8. Test Initiation: FH-Date/Time /p-p;-57/097c Daphnid-Date/Time fZA

Initial Chem. %J’ FH 0/) Daphnid _ x4 Log Samples %
5/‘/’ s & iFad

9. Test Renewal: Day #: 1 2 3 4 S 6 (€2) (8)

Initial Chem. - T.L. 925 s [57D) ?{2 7f aJrt. NA

TuE I gm pA S e Sk A
i - % ] 7 J 5PD A
Final Chem. T.L. ) 023 f/ﬁ 0/’}{ Q 3 >

4
T.M. 5P spp. OF s T wwfok _SPe

- ' : L Y 5% 1
F.H. T.L. 443 %{é__ Zz. 2 % 'Z iy
T.M. TP _SPg OH g 777  anfok ST
Daphnid - T.L. pMA — T >
S e e N
T.M. M4 >
10. Test .'.l‘e‘r:mination:, FH-Date/Time (g - 7¢ "J%/ﬁqf Daphnid-Date/Time ~MA
Final Chem. )5 FH DL/Z_V Daphnid _ A/A Clean-up Af S
30 502y 44 3o
11. Weigh Fish: Date ;0-23-93. By _¥x%h
H-04-93" At
12. Run Stats: Date _{1-03 43 By _ Gt

13. Report Prep.: Date f/-t3-93 By 9¢‘é
1l4. Report Final: Date {-24-93 By ann_ Approved: Aﬁ____
*Team Leader *culture Unit #Team Member

PLARC501-1266(1)




Chronic Study Fathead Record Sheet

study_ (R-FRP DA Test  Debvber 1993
Test Organism___ Pime prcles Lo e g
Beginning Date/Time [D- R1-93 /D 730
Ending Date/Time (p. 28 -93 / 07>

Personnel c§} . LQ;& EQEQV—, Kow aed, l/w ssel

Control/Dilution Water MHRAYY (F-» MED>

Test Treatment Identification

1. E-men (odesl)

2. Pem 2.9 st%
3. 9 /v
4. pen H. 3 5
5. Pt 4.3 jo% B
6. fLu 51 354
7. e 5.0 (on%
8.
/
Spavn Date Tile & Hatch Date -
[0/ 6 IR/3 1o 1020 4F 1263 -
/L 19, 20 (ef2 B D325 &,—ﬁ N U
e - :
e 58, & %
4 \g :ﬁ; B x'\
- %\\ P l‘
e i
S |
Test | T2 X &/
NOECY 100 % frn otl s.te, S L =
LOEC > for  _afil_<.tes ' & e s & :
Notes: = Q\ii‘ S




‘ FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

study CR-ERP__ Det 93 a7t 47?7 personnel _Simbarel  Kowaed

> - . . 28
Beginning Date/Time jo-2(- 93,/0920 Ending Date/Time ;c 22~ 93/09 g5~
-~ Number Alive — S

Page | of Z

!pos - 3% Rossel

| Treatment | Rep | =fay - |
I ] 2 3 4 5 6 7|
] [o | 1P [ (O 16 O | 1O | Notes:
F-mco 2 (O | (o (0 (O 0 /0 | (2
Losdrol 3 (0 (2 (0. 1O 17 /0 | /0
8 lwo o Jto L iolio /0 1o
W 1028 leas | OA logs | /S IGKK | ofs
' (o 1o | /o (> (6 10 1in
Peen. 2.9 2 (o V1o Y lo | (0 {6 { /o | {2
Y% 3 lw lo lw ol o] o].,0
) (Z (o | (0 9 q 9 4
By: oS ol Lops loss 1oy GKK | 075
! 1o 1o 10 % 9 19 g
perm 2.9 2 o Lo lyo | 1° | o]0 lun
(oo h 3 (L o] (0 ic {0 ﬁ'r/o (o
4 o1 (2 10 j0 {0 | /0 1o
B lop) logs |ogs ofs oy IGKK | D
] Lo J/O 1o 10 “lo {08 |10
e 4.3 2 1w lis |ts o | o |10 (o
2% 3 Juo fas Jwo | e lie | ye |lo
4 (2 10 ) M Vi g e7 5 ¥ ene oy
N losstpel ois |y b Loy [suelsp | oss | * oo 2 P
! /D [le) to 1o 1D )0 =
fem 4.3 2 (D 12 (o [o 40 /0 [
TvA 3 Iz | 1,0 9 19 14
4 (2 te] 7 (0 [0 19 |/
By: |00 |afe | pd [9€8 | 5P¢ | SpP | 3€7
' Lo 10 A e 1o (e | io
fn S 1 2 /O (2 (o ) 10 /e >
SV, 3 ) [~ lo | 1o 0 [0 [2
! (0 | 12 ly(o 2 7 }
By: |.1pf {gee Do lqvg | SPEDPP [0PC
0 1 Z 3 4 2 (]
Fed- Time/By: __ ca/ois Llulqs Qedofits 94(,5'/)'7( 7‘3/0‘(' y7cu
Gslogs yuoilops laslop Kelth 320 enl37) ieae/ P
Lh50/5rf rxelons A IRYY) nyF L83/ 5T

Dilution Water 10: 59y /525 4503 ,4p3  ISDY 1304 (5c¢

{PLARC501-257) Reviewed By: ;x; e;i 243 AS 3 ' ‘v‘ﬁ
Y - : ‘? 5‘/ _ﬂ(’/% :




. ‘v . FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST Page _&_ of _g_
h study CR-£ERP (1. 93 28 w2073 Personnel _ Sia )
Beginning Date/Time /¢-2(-91/p9so Ending Date/Time /o - 2T- 7}1/4)7%/)' fo;eg Rursed
. = Number Alive — S : o -
l Treatment | rep | = Day - |
l ] 2 3 4 5 6 7|
| ! Jo (O [O [© 10 | /O /0 Notes:
pem S i (o Y 1o | o |10 o | 0 |12
LoD, 3 L0 (0 { (o (9 1o 1 2 /o
Pl Lot vodp feo
: | 7P |gee | pw | I77 | SPP |Sep |3PP
1
2
3
]
By:
1
2
3
4
By:
| I A D S S
2
3
4
By:
. 1
2
3
4
By:
1
2
3
4
By:
0 1 2 3 4 -3 6
Fed- Time/By: __  o0us/sp) owiZos DLIS/OA $2xistep 7 oot o e
15/ 145907 Lashr syl 153 om

Dilution Water 10: ,4p3 /23 JSod  ;sd2 [y sty _f50A
(PLARC501-257) Revi : , ¢ J 2
) Reviewed By 9/} 035 ,Q;‘d 92 xS PP 225




i-03-493

Analysis of Survival

CR-ERP #3
Starting Date: 10/21/93

Replicate
Treatment 1 2 3 4 5 6 7 8 S 10 Mean
MEDIUM 1.00 1.00 1.00 1.00 1.00
PCM 2.9 50% 1.00 1.00 1.00 0.90 . . . 0.98
PCM 2.9 100% 0.90 1.00 1.00 1.00 . 0.98
PCM 4.3 50% 1.00 1.00 1.00 0.89 . . . 0.97
PCM 4.3 100% 1.00 1.00 0.50 1.00 . 0.98
PCM 5.1 50% 1.00 1.00 1.00 0.70 0.93
PCM 5.1 100% 1.00 1.00 1.00 1.00 . . 1.00
Steel’s Many-One Rank Test
No. of Critical
Treatment Replicates Rank Sum Rank Sum*
PCM 2.9 50% 4 10 16
PCM 2.9 100% 4 10 , 16
PCM 4.3 50% 4 10 16
PCM 4.3 100% 4 10 16
PCM 5.1 50% 4 10 16
PCM 5.1 100% 4 10 18

* Values less than Critical Rank Sum significantly less than the
control (MEDIUM ). ’
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Non-paramatric analysis of toxicity data 2
20:37 Sunday, October 27, 1991

STUDY=CR-ERP #3 ST DATE=102193 PARM=MINS TEST=STEEL -------c:---o-

TREATMENT
PCM 2.9 50%
PCM 2.9 100%
PCM 4.3 50%
PCM 4.3 100%
PCM 5.1 50%
PCM 5.1 100%

CRITICAL SIGNIFICANT

N CONTROL N EFFLUENT RANK SUM RANK SUM DIFFERENCE

s b i

o L

16
16
16
16
16
18

10
10
10
10
10
10
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e
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KodAan

CR-ERP
CR-ERP
CR-ERP
CR-ERP
CR-ERP
CR-ERP
CR-ERP
CR-ERP
CR-ERP
CR-ERP
CR-ERP
CR-ERP

#3
#3
#3
#3
#3
#3
#3
#3
#3
#3
#3
#3

Non-paramatric analysis of

]

" ol

102193
102183
102193
102193
102193
102193
102193
102193
102193
102193
102193
102193

2o

MINS
MINS
MINS
MINS
MINS
MINS
MINS
MINS
MINS
MINS
MINS
MINS
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QOO U B WWNN
CO000DO0OO0O0O0O0O0
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10
10
10
10
10
10
10
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10
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toxicity data

20:37 -Sunday, October 27,

HZOon=2
ZMHyP R
i R B -

~
-

STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL

R |

(o3|

N H O U W N

PCM
PCM
PCM
PCM
PCM
PCM
PCM
PCM
PCM
PCM
PCM
PCM

MUty b DN

H oA

.

.

.

MR WWWWWwYw oo

50%
50%
100%
100%
50%
50%
100%
100%
50%
50%
100%
100%
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««Tests of assumptions for survival data (arcsine transformed) 1
TEST FOR NORMAL DISTRIBUTION

20:32 Sunday, October 27, 1991

STUDY=CR-ERP #3 ST_DATE=102193 PARM=MINS

UNIVARIATE PROCEDURE

Variable=CENTER

Moments

N 28 Sum Wgts 28
Mean 0 Sum -0
Std Dev 0.089688 Variance 0.008044
Skewness -1.93773 Kurtosis 4.74489
Uss 0.217187 C(CSS 0.217187
cv . Std Mean 0.016949
T:Mean=0 0 Prob>|T| 1.0000
Sgn Rank 15 Prob>|S| 0.5880
Num *= 0 20

W:Normal 0.76776 Prob<W 0.0001

Quantiles (Def=5)

100% Max 0.105215 99% 0.105215
75% Q3 0.040743 95% 0.105215
50% Med 0.040743 90% 0.105215

T 25% Q1 0 10% -0.12223
0% Min -0.31564 5% -0.13579
1% -0.31564

Range 0.42086

Q3-01 0.040743

Mode 0

Extremes
Lowest Obs Highest Obs

-0.31564/( 54) 0.045264( 32)

-0.13579¢( 34) 0.045264( 33)

-0.12223¢( 14) 0.105215¢( 51)

-0.12223¢( 43) 0.105215(¢ 52)

-0.12223¢( 21) 0.105215(¢ 53)

Missing Value .
Count 42
% Count/Nobs 60.00




. Tests of assumptions for survival data (arcsine transformed) 2
N TEST FOR NORMAL DISTRIBUTION
20:32 Sunday, October 27, 1991

UNIVARIATE PROCEDURE
Variable=CENTER

Stem Leaf
1 111
0 555
0 00000000444444444 17 S s ik 2
-0 '

-0
-1 4222 4 0
-1
-2
-2
-3 2 1 *
et e R R itk )
Multiply Stem.Leaf by 10%*-1

Boxplot

(ISR TSI -
o

Normal Probability Plot
0.125+ R ppk *
| +4dtt+
| khkhkhhkkhk gk kak * %
-0.025+ FUr
| T 4tddtt
| *pgkgk
-0.175+ Rl L
| +++




ot +'Tests of assumptions for survival data {arcsine transformed) 3
’ TEST FOR NORMAL DISTRIBUTION

20:32 Sunday, October 27, 1991

UNIVARIATE PROCEDURE

Schematic Plots
Variable=CENTER
I
0.15 +
I
I
I
0.1 + 0
I I
I I
I I
0.05 + |
l Xomm e *
| I I
I I I
0 + +-—te -t
| |
| I
I I
-0.05 + |
| I
. I
|
B -0.1 +
I
| 0
| *
-0.15 +
I
I
I
-0.2 +
|
I
I
-0.25 +
|
I
[
-0.3 +
I *
I
I
-0.35 +
———————————— +--——.——---,_
PARM MINS
ST_DATE 102193
STUDY CR-ERP #




**Tests of assumptions for survival data (arcsine transformed) 4
TEST FOR NORMAIL DISTRIBUTION

20:32 Sunday, October 27, 1991
---------------- STUDY=CR-ERP #3 ST _DATE=102193 PARM=MINS -----v-cacmenvcon-

Plot of CENTER*RANKIT. Symbol is value of TRT_NO.

CENTER |

0.2 +
I
|
|
I
I
| 6
I
|
I
| 2 3 4
|
I

0.0 + 1
|
I
|
I
|
I
|
T 2 3
| 4
|
|
I

-0.2 +
|
|
I
|
I
I
I
| 6
I
|
I
I

-0.4 +

-2 -1 0 1 2

RANK FOR VARIABLE CENTER

NOTE: 42 obs had missing values. 19 obs hidden.




.. + Tests of assumptions for survival data (arcsine transformed) 5
TEST FOR NORMAL DISTRIBUTION

20:32 Sunday, October 27, 1991

--------- ——----- STUDY=CR-ERP #3 ST DATE=102133 PARM=MINS --------m===c=mmm-

FREQUENCY OF CENTER

FREQUENCY
12 + * kg ok
] -
11 + * %k %k %k
‘ Kk kkk
10 + % k% %Kk
[ *kkkk
9 + sk Kk hk
‘ ko kK
8 + %* %k %k J g %k kK
I e *kkkKk
7 + *hkk*k Fkokokk
‘ *kkEk *kkkh
6 + *kkkk * %k %k ok ok
I *kkkK *kkh K
5 4+ *khKkK *dkkk
! *hkk* *kkh*x
4 + *kkkk *kkkk TkkkKk
l *kdkkk *hhkk *hkk*k
3 + % % % de & %* % % d ¥ % k% A g % d &k *
‘ Khkkk* kkkkk *k Kk Kk *kkkok
2 ¥ dkok kK kkkxk *k Kk ok * ko dok
I Fhkhh *kkxKx Kkkkk *hkktk
1+ Kkkkk *kkhk Thkkk S dokkokok
l *kokkok *kkkk *kkkK Kkkkh *kkkk

CENTER MIDPOINT




. *"Tests of assumptions for survival data (arcsine transformed) 6
¢ : TEST FOR NORMAL DISTRIBUTION
20:32 Sunday, October 27, 1991

VARIANCE EQUAL TO ZERO FOR ONE OR MORE TREATMENTS
BARTLETT'S TEST CAN NOT BE CALCULATED

LEVENE’S TEST WILL BE USED




«Tests of assumptions for survival data (arcsine transformed) 7
. LEVENE‘S TEST FOR HOMOGENEITY OF VARIANCE

20:32 Sunday, October 27, 1991

e imemeicans - STUDY=CR-ERP #3 ST DATE=102193 PARM=MINS ----=fv--coclicomo-

General Linear Models Procedure
Class Level Information

Class Levels Values

TRT 7 MEDIUM PCM 2.9 100% PCM 2.9 50% PCM 4.3 100% PCM 4.3 50%
PCM 5.1 100% PCM 5.1 50%

Number of observations in by group = 70

NOTE: Due to missing values, only 28 observations can be used in this
analysis.




L *Tests of assumptions for survival data (arcsine transformed) 8

LEVENE’'S TEST FOR HOMOGENEITY OF VARIANCE

20:32 Sunday, October 27, 1991

ioeiosllloo-io. STUDY=CR-ERP #3 ST DATE=102193 PARM=MINS
General Linear Models Procedure

Dependent Variable: ABS VAL

Sum of Mean

Source DF Squares Sguare

Model 6 0.06727273 0.01121212

Error 21 0.05429667 0.00258556
Corrected Total 27 0.12156941

R-Square c.v. Root MSE

0.553369 87.01373 0.050848

Source DF Type I SS Mean Square

TRT 6 0.06727273 0.01121212

Source DF Type III SS Mean Square

~RT 6 0.06727273 0.01121212

F Value Pr > F

4.34 0.0053

ABS_VAL Mean

0.05843717

F Value Pr > F
4 .34 0.0053

F Value Pr > F
4.34 0.0053




, FATHEAD DRY WEIGHT RECORD SHEEY Page [ of 2
study/date CR-ERP (i 22 Personnel_gf
pans:Date/tine of Drying «-27-734525~ /= 2a-72/005 FishiDate/tine of Drying (o290 93/ 0. dp
Pans:Date/Tine of Veighing .25 o1 /iaon izia  PishiDate/Tine of Velqbing ;o-29-73 /120 14SC —

::::::::::::::::::::::::::::::::::::::::::::::::::::=:::::::::::::::::::::::::::::::::::::;:f:::':::::::
§§!gle D | Tare §t. {tare + Fish wt.| Pish Wt, | F Fish | Mean f%t. oY?ii‘che Notes:
. o 000
b Vro7s03 |1 07637 | B0den. ] O
itial L 00320 1099905 |oppegs | 1O
covH?
! 10904 |Lp#993 & o S
::::::::::::::2;:::: ::,:':(2:0:2;:3::?:: ::‘:’:Q'?:(:p.j'.‘g?:::z 'Q:Q;g:ig?:: .:::!::::::::::::::::::::::::::::: LS
e
L. (DAL 34 11073145 { O
Emeo L g5 | paors (6
¥ losssy |iaswe (o
::::::::::::::!é::::: é‘::Qiz:’z:’%::’::Q:?’:‘iigzzzi 29444424 :::ﬁ:@:::: 2ZsZsZsssssTsIIsTssEsTsssRsssss
1. 1. )
22979 F 1. 003022 /D
Mm99 2 1
%D*:f— ¢ LOO3BF L 00%3¢ (O
- L0832 (Los7y 7 LD
o _ +
-------------- b M2% 6L 8o T I
= 1.04298 | [ D475 2 s o
¢m L 2 ]
ﬁg‘;,,oi 03796 (£ 09238 e,
._3__1,.:20_‘7_2_5’__ 101493 e,
::::::::::::::2;:::: -:L':Q:E:q:@::?):: :/:Eg§:§§;i==: ::::::::::::::4:?::::: SEZZIZTRSIEIISTZSITSITIIIITIIIIS
i.032%: | 1.03553 1D
ﬁ’;—bf}i b lLoosz |1 bio L0
| Yol 62928|/ ovasy o
.............. oAl opae7 i padsa | o
1- / Dﬁ—‘g?‘;‘ j’_%(é:%;lé .', [V /t:’
]glﬁfq;L Lo orp9s o574 L O
SR )
Y liorsas |losees ©
::::::::::::::::::::..4:g?::%i%:::’::?:‘f:%:é:i:: ::::::::::::::l:::::: S TE2IZTZSIIIISRTITIISIIISEIIIEES
092542 1 vopoy /¢
M L1 Ay . -
i 3203
0% 3 {.o G Le2,5%F {0
oL LR 1 20K {0
::::::::::::::i::::: ::’::‘:).-S‘.!:S;:%:?:: ::L.‘:E‘):L:':‘;"’:Lf‘~q~- --------- == '"-3'1::: S EIESSEISITIIITTISTTRZZSII=EESS

Bevieved By: (-




Study/Date CR- £RC A 93

Pans:Date/Tine of Drying . 27-7s/ 025 (o 2r92/ps: Fish:Date/ine of Drying (0-22-97 1 oyoi: ios e
Fish:Date/tine of Velghing so-29/5 /9. 145D

T T T T N T T T T T T T T T I T I T I I 41
113t ittt i ittt ittt ittt P e s a2 e o 2 2 a2 R 2 2 T a1 g

Pans:Date/tine of Weighlng (o-2¢-93 /r200.1310

....................
--------------------

...............
...............

Tare §t.

tare ¢ RFlsh it.

FATHEAD DRY WEIGHT RECORD SHERY

Pish ¢,

Pageg] of &

Personnel_S75

————

Notes:

....................

...............
..............

..........................
...........................

2222 $ 34

S e RS oSS SSsSsERR=s

.......

emrssrceemes

0.98%9 ¥

f 04306

....................
--------------------

.......
.......

EER S e 1 4 4 4

----------------
smsTCIss=ISossss

...........
...........

P e+

B33 3 1 3 3t T T T T T L Tt T T T T
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......

sSSe=sst

RS it i1
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) FATHEAD DRY WEIGHT RBCORD SHERY Page_f_of_L_
Study/Date ®AetL @A (Dt 93 Aesexh ‘ Personnel 2~
Pans:Date/tine of Drying wfutys [ oo 097 Pish:Date/tine of Drylng g//%2 Lres - fass o
Pans:Date/Tine of Velghlng n/w/sz [ sos-1000  FishiDate/Mne of Welghing py/ep3 /12257 (235

omana—

.......................................................................................................
.......................................................................................................

‘t.
§gggle ] Tare ¥, ({Yare + Pish Wt.| Pish ¥, | I Pisk | Kean ¥t. Dmgtence Notes:

Initial 1. -

...................................................................................................
.....................................................................................................

.................................................................................................

Ty Ty Ty Gupy U L. JUPI LY. SR SRR JUUP UL IR Sy, Py e
B e e e e L e P e e T T e i
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- . . . | - Page { of)‘
' ' FATHEAD DRY WEIGHT RECORD SHEET

Study/Date: DOE i3 Personnel: DJS

Pans:Date/Time of Drying: 10/27/93-1525 to Fish:Date/Time of Drying: 10-29-93/0800

10/28/93-0815
Pans:Date/Time of Weighing: 10-28-93/1200 Pish:Date/Time of Weighing: 10-29-93/12315
! - - -
{ { { { | | Mean ®t. | Mean Wt. [Mean Wt|
| sample 1D { Tare Wt. |Tare + Fish Wt.| Fish Wtc., | # Fish | grams : |Difference | mg | Notes:
[=mrmeemmmmm e neas R s lommmmmme e R R e [+=mccemnnan [--mmeen [
| 1. i 1.07603 | 1.07677 | 0.00074 | 10 | 0.000074 | - i -
| | | | | { I | |
| | | | | I | | |
| Initial 2. { 0.99320 | 0.99405 | 0.00085 | 10 | 0.000085 | - | - |
| | i ! | | ] | |
| { l l | { { | t
i 3. { 1.07924 | 1.07993 | 0.00079 | 10 | 0.000079 | - [
| | | | I | | | l
1 1 | ] | 1 1 | 1
| 4. | 1.00537 | 1.00619 | 0.00082 | 10 | 0.000082 | - /|
i 1
|Initial 0.00008 |
| Mean ®t. {
[ - {
I 1. { 1.02634 | 1.03145 | 0.00511 | 10 | 0.000511 | 0.000431 | 0.511 |
| | f | | | I | |
1 l | 1 | 1 | | |
|MEDIUM 2. | 1.03445 | 1.03918 | 0.00473 | 10 | 0.000473 | 0.000393 | 0.473 |
| | | | | | | | |
| | ] | | | I i |
| 3. | 1.08550 | 1.06090 | 0.00540 | 10 | 0.000540 | 0.000460 | 0.540 |
| { { 1 { ! ] | !
1 | ! | ] | [ { |
i 4. | 1,04772 | 1.05228 | 0:00456 | 10 | 0.000456° | 0.000376 | 0.456 |
1 : 1
| 1. | 0.99797 | 1.00302 | ©.00505 | 10 | 0.000505 | 0.000425 | 0.505 |
| | | | | ! I | |
| | | | ] | i 1 !
jpcK 2.9 2. | 1.00387 | 1.00876 | ©0.00489 | 10 | 0.000489 | 0.000409 | 0.489
1 so% | | | | l l | l
l | | | | l l | |
| 3. | 1.08221 | 1.08747 | 0.00526 | 10 | 0.000526 | 0.000446 | 0.526 |
1 | 1 | | I 1 | i
| | l I i | | | |
| 4. | 1.04668 | 1.05119 | 0.00451 | 9 | 0.000501 | 0.000421 | 0.501 }
|=manr e nn st s n s R R R AR R AR RS AR RN AR RN EAERE R EAARAEEAAREEEERRSAS EEEEnasEEREnES |
| 1. 1.04298 | 1.04751 | 0.00453 | 9 | 06.000503 | 0.000423 | 0.503 '}
! 1 [ l ! | | I
1 | | | i I | | |
lecH 2.9 2. 1.03796 | 1.04278 | 0.00482 | 10 | 0.000482 | 0.000402 | 0.482 |

] | - | I | | |
1.00%89 | 1.01493 | 0.00504 | 10 | 0.000504 | 0.00042¢ | 0.504 |

!
[
|
|
I 100t 1 | | | 1 { | 1
1 i
H 3. |
1 { | ! l ] | 1 {




|
1
|
1
|
|
1
1
]
|

1.07963

| {

1.08584 | 0.00621 | 10 | 0.000621 | 0.000541 | 0.621 |
[p— mxmmmza [ === [T —
1. i 1.03271 |} 1.03853 | -0.00582 | 10 | 0.000522 | ©.000502 | ©0.582 |
I | | | ] | | |
] | | | } | | |
PCK 4.3 2. i 1.00576 | 1.01160 | 0.00584 | 10 | 0.000584 | 0.000504 [ 0.584 |
50% | ] | | | ] | |
| | | 1 | | | |
3. | 1.03828 | 1.04354 | 0.00526 | 10 | 0.000526 | 0©0.000446 | 0.526 |
| 1 I | | ! | |
I | o I I I I !
4. | 1.02267 | 1.02752 | 0.00485 | 8 | 0.000606 | 0.000526
[P —— :
1. | 1.05977 | 1.06514 | 0.00537 | 20 | 0.000537 | ©.000457

| | | | | | |

| l | | 1 | ]

PCM 4.3 2. | 1.07085 | 1.07574 | 0.00489 | 10 | 0.000489 | 0.000409 |
100% | | | i ! | | |
| | | | | | | |
3. | 1.07828 | 1.08268 | 0.00440 | s | 0.000489 | ©0.00040% | 0.489 |
| I | | | ! | |
| I | | I | | |
4. { 1.06242 | 1.06629 | 0.00387 | 10 | 0.000387 | 0.000307 | o‘asvb [:
- =mmx|
1. | 0.99542 | 1.00004 | 0.00462 | 10 | 0.000462 | ©0.000382 | 0.462 |
| ! l | I | | |
| | | | | ! | |
PCM 5.1 2. | 1.02162 | 1.02657 { ©0.00495 | 10 | 0.0004%95 | 0.000415 | 0.495 |
50% i | | ! i | | |
I ! | 0 ! ! | !
3. i 1.11688 | 1.12128 | 0.00440 | 10 | 0.000440 | ©.000360 | ©.440 |
| | I | | | | |
| | | | I l i 1
4. | 1.06582 | 1.06960 | ©0.00378 | 7 | 6.000540 | ©.000460 | 0.540 |
|
1. | 1.03562 | 1.04095 | 0.00533 | 10 | 0.000533 | 0.000453 | 0.533 |
! | | | | | ] ]
| | | ] | | | |
PCM 5.1 2. { 0.98897 | 0.99355 | ©0.00458 | 10 | 0.000458 | ©.000378 | .0.458 |
100% | | | | 1 | I |
| | | | | | | |
3. | 1.04306 | 1.04829 | 0.00523 | 10 | 0.000523 | 0©0.000443 | 0.523 |
| I | | | | 1 |
| | 1 | 1 | | |
4. | 1.08800 | 1.09301 | 0.00501 | 10 | 0.000501 | 0.000421 | 0.501 |

R R R R R R K KR R KRR RE R R KR EAEEEmE s |

Reviewed By: Russell
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Analysis of 7-day Larval Growth Test
CR-ERP #3
Starting Date: 10/21/93
Analysis of Dry Weight (mg) Data Dunnett’s Test

No transformation applied before data analysis.
For this set of data, the minimum significant difference is 0.08

This represents a 15.51 % reduction in Dry Weight (mg).

T = 2.45 ALPHA = 0.05

Replicate
TREATMENT 1 2 3 4 5 6 7 8 9 10 MEAN S
1 MEDIUM 0.51 0.47 0.54 0.46 0.50
2 PCM 2.9 50% 0.51 0.49 0.53 0.50 . . . 0.51
3 PCM 2.9 100% 0.50 0.48 0.50 0.62 . . . . . 0.53
4 PCM 4.3 50% 0.58 0.58 0.53 0.61 . . . 0.57
S PCM 4.3 100% 0.54 0.49 0.49 0.38 . . . 0.48
6 PCM 5.1 50% 0.46 0.50 0.44 0.54 . . 0.48
7 PCM 5.1 100% 0.53 0.46 0.52 0.50 . . . 0.50

Asterisk (*) indicates values significantly less than control (MEDIUM).

Source DF Sum OF Sg. Mean Sq. Calc F F(0.05)

Among 6 0.026 0.004 2.180 0.0863
Within 21 0.041 0.002
Total 27 0.000




Analysis of untransformed data 1
20:56 Sunday, October 27, 1991

STUDY=CR-ERP #3

ST _DATE=102193
PARM=MING

DUNNETT'S TEST

T = 2.45 ALPHA = 0.05

TREATMENT N MEAN SIGNIFICANT

DIFFERENCE
MEDIUM 4 0.50
PCM 2.9 50% 4 0.51
PCM 2.9 100% 4 0.53
PCM 4.3 50% 4 0.57
PCM 4.3 100% 4 0.48
PCM 5.1 50% 4 0.48
PCM 5.1 100% 4 0.50

MINIMUM SIGNIFINANT DIFFERENCE = 0.08
REPRESENTS A 15.51 % DECREASE IN SURVIVAL FROM THE CONTROL




s Analysis of untransformed data 2
20:56 Sunday, October 27, 1991

STUDY=CR-ERP #3
ST_DATE=102193
PARM=MING

DUNNETT' S TEST

T = 2.45 ALPHA = 0.05

REPLICATE

TREATMENT 1 2 3 4 5 6 7 8 9 10 MEAN S
1 MEDIUM 0.51 0.47 0.54 0.46 . . . . . . 0.50

2 PCM 2.9 50% 0.51 0.49 0.53 0.50 . . . . . . 0.51

3 PCM 2.9 100% 0.50 0.48 0.50 0.62 . . . . . . 0.53

4 PCM 4.3 50% 0.58 0.58 0.53 0.61 . . ; . . . 0.57

S PCM 4.3 100% 0.54 0.49 0.49 0.39 . . . . . . 0.48

6 PCM 5.1 50% 0.46 0.50 0.44 0.54 . . . . . . 0.48

7 PCM 5.1 100% 0.53 0.46 0.52 0.50 . . . . . . 0.50

MINIMUM SIGNIFINANT DIFFERENCE = 0.08
THIS REPRESENTS A 15.51 % DECREASE IN SURVIVAL FROM THE CONTROL




, Analysis of untransformed data 3
: 20:56 Sunday, October 27, 1991

General Linear Models Procedure .
Class Level Information

Class Levels Values

MEDIUM PCM 2.9 100% PCM 2.9 50% PCM 4.3 100% PCM 4.3 50%
PCM 5.1 100% PCM 5.1 50%

Number of observations in data set = 70

NOTE: Due to missing values, only 28 observations can be used in this analysis.




Analysis of untransformed data
20:56 Sunday, October 27, 1991

General Linear Models Procedure

Dependent Variable: RESP

Source

Model

Error

Corrected Total

Source

TRT

Source

TRT

DF

6

21

27
R-Square

0.383749

DF

DF

Sum of
Squares

0.02567143
0.04122500
0.06689643

C.v.

8.693702

Type I SS
0.02567143
Type III SS

0.02567143

Mean
Square

0.00427857

0.00196310

- Root MSE

0.0443068

Mean Square
0.00427857
Mean Square

0.00427857

F Value

.18

F Value

2

.18

F Value

2.

18

RES

0.50

4

Pr > F

0.0863

P Mean

964286

Pr > F

0.0863

Pr > F

0.0863




. Tests of assumptions for untransformed data 1
Test for Normal Distribution
20:50 Sunday, October 27, 1991

STUDY=CR-ERP #3 ST _DATE=102193 PARM=MING ---~----c--cue----

UNIVARIATE PROCEDURE

Variable=CENTER

Moments

N 28 Sum Wgts 28
Mean 0 Sum -0
Std Dev 0.039075 Variance 0.001527
Skewness 0.213347 Kurtosis 0.40373%6
Uuss 0.041225 CSS 0.041225
cv . Std Mean 0.007384
T:Mean=0 0 Probs>|T| 1.0000
Sgn Rank -3.5 Prob>|S| 0.9382
Num “= 0 28

W:Normal 0.982811 Prob<W 0.9142

Quantiles (Def=5)

100% Max 0.095 99% 0.095
75% Q3 0.02 95% 0.0625
50% Med 0.00375 90% ... 0.055
25% Q1 -0.025 10% -0.045

0% Min -0.0875 5% -0.045
1% -0.0875

Range 0.1825

R3-Q1 0.045

Mode -0.025

Extremes
Lowest Obs Highest Obs
-0.0875( 44) 0.035¢( 34)
-0.045¢ 22) 0.045¢ 3)
-0.045¢ 53) 0.055( 54)
-0.045( 33) 0.0625¢( 41)
-0.0425¢ 62) 0.095¢( 24)
Missing Value .
Count 42
% Count/Nobs 60.00




Tests of assumptions for untransformed data
Test for Normal Distribution

20:50 Sunday, October 27,

---------------- STUDY=CR-ERP #3 ST DATE=102193 PARM=MING

UNIVARIATE PROCEDURE

Stem Leaf

# Boxplot
8 5 1. 0
6 2 1 I
4 55 2 |
2 285 3 +e---- +
0 25522558 8 LEE
-0 882 3 | |
-2 55555 5 PRI +
-4 5552 4 |
-6 I
-8 8 1 |
R e e et
Multiply Stem.Leaf by 10**-2
Normal Probability Plot
0.09+ L .
| * ot
| _ . gk
0.03+ 4rkgx
| * gk gk gk
l kR
-0.03+ FpkE LKk
| *ppkphk
| TR
-0.004++++++4%*
R R e e Sttt ST e e i 1
-2 -1 0 +1 +2

2
1991




B s Tests of assumptions for untransformed data : 3
* Test for Normal Distribution ‘

20:50 Sunday, October 27, 1991

UNIVARIATE PROCEDURE
Schematic Plots

Variable=CENTER

0.08

————— e e e et e e e e e O

-0.02

-0.04

-0.06

-0.08

Qo
4 e e e e e s e e o e e s i o e e o e e e e

-0.1

PARM MING
ST_DATE 102193
STUDY CR-ERP #




' Tests of assumptions for untransformed data 4
20:50 Sunday, October 27, 1991

------------------ STUDY=CR-ERP #3 ST DATE=102193 PARM=MING --=-----==--=zc---

Plot of CENTER*RANKIT. Symbol is value of TRT NO.

CENTER
0.100

0.075
0.050
0.025
72
-0.025
-0.050
-0.075

|
I
I
|
I
I
|
|
I
I
I
I
I
|
|
0.000 + _ 72
I
|
I
I
I
I
I
I
|
I
I
I
I
I
l
I

-0.100

RANK FOR VARIABLE CENTER

NOTE: 42 obs had missing values. 5 obs hidden.




STUDY=CR-ERP #3
ST_DATE=102193

PARM=MING
TREATMENT N MEAN
MEDIUM ; 0.50
PCM 2.9 5 4 0.51
PCM 2.9 1 4 0.53
PCM 4.3 5 4 0.57
PCM 4.3 1 4 0.48
PCM 5.1 5 4 0.48
PCM 5.1 1 4 0.50

PROB>B = 0.463

VARIANCE

0.

0.

BARTLETT’S TEST STATISTIC

001

000

.004
.001
.004
.002

.001

]

Tests of assumptions for untransformed data
Bartlett’s Test for Homogeneous Variance

20:50 Sunday, October 27, 1991

5.658

5




CR-ERP #3

-éRP”#3
CR-ERP #3
CR-ERP #3

CR-ERP #3

CR-ERP #3

102193 MINS
INITIAL NUMBER
102193 MINS

INITIAL NUMBER. -

102193 MINS
INITIAL NUMBER
102193 MINS
INITIAL NUMBER
102193 MINS
INITIAL NUMBER
102193 MINS
INITIAL NUMBER
102193 MINS
INITIAL NUMBER

MEDIUM

PCM 2.9

PCM 2.9

PCM 4.3

PCM 4.3

PCM 5.1

PCM 5.1

50%

100%

50%

100%

50%

100%

10.00
10.00
10.00

1 10.00

9.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00

10.00

10.00
10.00
10.00
10.00

g.00
10.00
10.00
10.00
10.00

10.00
10.00

"10.00

10.00
10.00

10.00

10.00

16.00
10.00




CR-ERP #3 102193 MING 1 MEDIUM 0.51 0.47 0.54 0.46
CR-ERP #3 102193 MING 2 PCM 2.9 50% 0.51 0.49 0.53 0.50
CR-ERP #3 102193 MING 3 BCM 2.9 100% 0.50 0.48 0.50 0.62
CO-ERP #3 102193 MING 4 PCM 4.3 50% . 0.58 0758 0.53 ©0.61
' -ERP #3 102193 MING 5 PCM 4.3 100% 0.54 0.49 0.49 0.39
CR-ERP #3 102193 MING 6 PCM 5.1 50% 0.46 0.50 0.44 0.54
CR-ERP #3 102193 MING 7 PCM 5.1 100% 0.53 0.46 0.52 0.50




CR-ERP-PC (Poplar Creek) -- OCTOBER 21-28, 1993 -~ INITIAL AND FINAL CHEMISTRY
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FISH MEDIUK PCK 4.3 - 100%
INITIAL WARNED INITIAL WARNED
DAY TENP TEMP DO  pH COND HARD ALK CHLORINE DAY TEMP TENP DO pH COND HARD ALK CHLORINE
0 2.9 25.0 83 8.2 360 94.1 68 0 1.5 25.4 7.7 7.3 416 162.5 120 (0.1
1 216 251 8.4 8.2 351 I 3.3 249 8.1 7.4 413
2 2.2 5.2 8.4 8.2 38 2 0.4 2501 7.0 7.5 403 159.0 120 (0.1
3 227 5.3 8.4 8.2 353 3030 250 7.4 7.5 404
4 233 25.0 8.3 8.2 338 941 65 £ 3.0 249 7.8 7.5 404
5 237 25.3 82 83 33 5 0.9 25.1 7.3 7.5 401 159.0 126 <0.1
6 252 25.6 8.1 8.2 342 6 2.7 25.6 7.7 7.6 403
MEAN 23.1 25.2 8.3 8.2 348 941 67 MEAN 2.0 25.2 7.6 7.5 406 160.2 122 (0.1
MIN 21,6 25.0 8.1 8.2 338 94.1 65 MIN 0.4 249 7.0 7.3 401 159.0 120
HAX  25.2 25.4 8.4 8.3 360 94.1 68 MAX 3.3 25.6 8.1 7.6 416 162.5 126
PCH 2.9 - 50% PCH 5.1 - 50%
INITIAL WARKED INITIAL WARMED
DAY TEMP TEMP DO pH COND HARD ALK CHLORINE DAY TENP TEMP DO  pH COND HARD ALK CHLORINE - -
0 25.0 8.4 7.9 366 0 2.9 8.2 7.6 375
1 4.7 8.4 8.0 383 1 2.6 8.4 7.8 375
2 25.3 8.2 8.0 364 2 253 8.1 7.7 373
3 253 8.2 8.0 363 3 253 8.1 7.7 34
§ 25.00 8.4 8.0 355 4 25.0 8.0 7.7 367
5 25.4 8.2 8.0 1358 5 25.3 8.4 7.6 368
6 25.6 8.3 7.1 36l 6 254 8.4 7.6 368
MEAN 5.2 8.3 7.9 360 HEAN 251 8.2 7.7 3N
NIN 247 8.2 7.0 393 MIN 246 8.0 7.6 367
HAX 25.6 8.4 8.0 36 HAX 254 8.4 7.8 375
PC 2.9 - 100% LK 5.1 - 100%
INITIAL WARMED INITIAL WARMED
DAY TEMP TEMP 00  pH COND HARD ALK CHLORINE DAY TEMP TEMP DO  pH COND HARD ALK CHLORINE
0 1.3 25.1 8.4 7.5 369 1539 113 (0.1 0 1.5 25.1 7.6 7.3 405 162.5 120 (0.1
1 3.3 247 8.4 8.0 363 1 3.8 247 8.1 7.4 405
2 0.5 253 8.0 7.7 378 1539 117 (0.1 2 0.5 25.2 6.9 7.6 398 159.0 120 (0.1
3 3.2 250 83 1.0 38 3 3.0 25.0 7. 7.6 397
4 3.5 24.9 8.4 7.9 375 4 3.6 248 7.6 7.6 398
5 0.7 25.2 8.4 7.7 381 153.9 119 (0.1 5 0.6 25.0 7.9 7.4 402 162.5 127 (0.1
6 3.0 26.0 8.4 7.6 382 6 3.2 25.2 8.3 7.4 403
MEAN 2.2 25.2 8.3 7.7 375 153.9 116 (0.1 MEAN 2.3 25.0 7.6 7.5 401 1613 122 (0.1
~ MIN 0.5 247 8.0 7.5 363 1539 113 (0.1 NIN 0.5 26,7 6.9 7.3 397 159.0 120
MAX 3.5 26.0 8.4 8.0 3.6 25.2 8.3 7.6 405 162.5 127

382 153.9 119 (0.1 Hax




INITIAL WARMED

. DAY TEMP TEMP DO pH COND HARD ALK CHLORINE
0 251 8.2 7.6 38l
1 .6 8.4 7.8 382
2 2.2 8.2 7.7 3%
3 252 8.2 7.0 3M
4 251 8.3 7.7 370
5 5.0 8.1 7.7 368
6 %1 8.0 7.8 369
HEAN %0 8.2 7.0 378
MIN 246 8.0 7.6 368
HAX 5.2 8.4 7.8 382
FISH FINAL
FISH HEDIUN PCN 2.9 - 50% PCN 2.9 - 1003
DAY TEMP DO  pH  COND DAY TEMP DO pH  COND DAY TENP DO pH  COND
1 2.2 71 7.9 1 242 67 8.0 1 239 69 8.1
23.5 7.1 363 4.1 7.0 o 4.0 6.5 370
2.0 6.1 239 6.6 4.2 6.7
237 7.0 4.1 6.6 U1 7.1
2 4.7 6.8 2 4.5 6.5 2 2.0 65
. 253 6.3 7.9 %1 6.7 8.0 2.2 6.6 8.0
5.2 6.9 354 4.8 6.6 356 5.0 6.0 370
25,2 6.0 5.0 6.3 %51 6.9
3 2.7 6.8 3 25.0 6.5 3 2.6 6.7
5.1 6.6 3.0 6.2 2.0 7.0
2%.0 6.7 7.9 4.9 56 7.8 24.8 6.8 8.0
2.9 6.7 354 4.8 6.3 365 24.8 6.4 380
& 253 6.1 356 & 2.2 6.6 366 £ 25.0 6.7 380
252 6.2 5.0 6.6 2%.1 6.7
25.2 6.5 250 6.5 5.1 6.7
2.2 6.8 7.9 250 6.8 7.9 250 6.0 7.9
5 255 5.5 7.7 5 25.6 47 7.7 5 255 5.2 7.9
5.8 4.9 344 %.0 5.5 360 258 4.9 381
25.9 5.0 5.8 5.7 5.7 5.0
25.8 4.7 258 . 5.4 25.9 5.0
6 25.0 5.4 6 252 4.5 6 25.2 5.1
251 5.0 7.6 5.2 48 7.7 254 5.0 7.8
5.2 4.6 345 5.2 53 365 25.0 5.0 384
25.2 5.4 %1 5.0 5.1 4.8
7 w4 57 7 W5 5.9 7 4.6 5.7
2.6 5.6 4.6 5.7 .8 55
2.6 4.9 7.6 4.2 6.2 1.9 4.8 5.8 8.0
4.7 5.9 35 4.8 5.1 364 4.6 55 383
NEAN 24.9 6.0 7.8 352 MEAN 249 6.0 7.9 364 NEAK 24.9 6.0 8.0 378
.’ MIN 235 4.6 7.6 344 MIN 239 A5 7.7 356 NIN 23.9 4.8 7.8 370
HAX 25.9 7.1 7.9 363 MAX 26.0 7.0 8.0 371 MAX 25.9 7.1 8.1 384

PCH 4.3 - 50% PCN 4.3 - 100% PCH 5.1 - 50%




POM 4.3 - 50% PCH 4.3 - 100% PCH 5.1 - 50%

DAY TEMP DO pH COND DAY  TENP D0 pH  COND DAY TEMP DO pH  COND
. 1 23.8 6.9 8.0 : ol 243 6.0- 7.8 A 243 72 80 -
241 7.0 383 24.3 6.9 414 3.7 1.2 -3
4.0 6.8 4.0 7.0 23.7 6.9
24.0 6.4 23.7 7.1 24.0 7.0
2 25.1 6.2 2 251 6.1 2 2.8 6.5
5.4 6.4 7.9 25.2 6.4 7.8 246 6.2 7.9
4.3 6.4 389 25.0 5.7 B 731 24.8 6.6 385
25.0 6.4 25.0 6.2 ’ 25.0 6.4
3 247 6.8 3 2.8 6.9 3 248 7.0
24.7 6.3 249 6.9 4.8 7.1
24.8 6.7 8.0 24.5 7.0 7.9 _ 5.0 6.7 8.0
245 6.8 39 25.1 6.9 405 25.0 6.6 375
§ 25.2 6.5 379 4 %0 6.3 406 § 252 6.5 377
25.3 6.3 5.1 6.5 28,5 6.6
4.4 6.8 24.8 6.5 4.7 6.7
26,0 6.3 7.9 24.9 6.5 8.0 249 6.2 7.9
5 256 546 7.8 5 25.9 58 7.9 5 257 58 7.8
5.4 5.8 in 25.9 5.0 409 5.7 5.7 3t
5.5 5.8 25.8 5.3 25.6 5.9
5.8 5.4 25.9 5.0 25.8 4.6
6 249 4.3 6 25.2 4.8 6 2.7 5.0
25.0 4.8 7.7 25.1 45 7.8 5.0 5.0 7.7
4.7 5.4 375 25.2 4.8 409 5.1 5.7 380
25.4 4.9 25.2 4.6 25.2 4.1
7 24.8 5.4 7 4.8 4.6 7 248 5.7
24.8 4.6 24.3 5.2 4.6 5.3
‘ 4.7 4.8 7.7 24.8 53 1.9 237 62 79
T 24.6 5.2 371 24.7 5.0 405 2.5 4.6 377 -
MEAN 24.8 6.0 7.9 378 MEAN  24.9 59 7.9 410 MEAN 248 6.1 7.9 378
KIN 23.8 43 7.7 NIN 237 4.5 7.8 405 MIN 237 41 7.7 3
MAX 258 7.0 8.0 389 MAX 259 7.1 8.0 42 NAX 25.8 7.2 8.0 385




. DAY  TEMP pH  COND
1 24 8.0
23.8
24.0
23.5
2 2.0
25.0
25.2
24.5
3 24.8
25.0
24.7
24.9
4 4.8
24.9
25.3
25.0
5 259
25.7
25.6
25.6
6 25.0
25.4
25.2
25.2
7 284
II' 24.4
24.9

24.8

<

408
HEAN TEMPERATURE 24.9

KINIMUN: 23.5
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“Fish Ceriodaphnia
swple w | by | lgee lyep lqop lzeo | | L1 ]
Rep. | Temp. | DO | pH | Cond. Temp. | Sample 10 | DO | pH
! A4 Y |57
F-mMeD 2 e |5
Coatre] 3 Wty 176
W e 241159 345
! 245 15
Pem 2.9 2 W (572
%, ? 243 i, 2 | 79
4 242 {50 20 Y .
‘ 4|5 F
rm 2.9 2 14.3 |55
10DY. 3 wglsk | €0
4 . |S.5 3e3 |
! J4 ¢ |s
peow 4.3 2 24 < 146
Y, 1 1347 lde | 2.7
4 26 |52 37
‘ AR |d &
Pen 4. 3 2 14.2 |2 9
A 3. 4 elsy 1 7.9
4 4.7 |50 4p3
! Wels
e S o 21 i lsz
) 3 27 le.a | 7,9
4 \u-ih o i ) A1 F
! 244 |56 )
fem 5. 2 ud |59
e 3 219 15 |78
4 4. P15 o)
NOTES:

Reviewed By: B/\’ S
1.

"PLARC501-255




Project/Study: (2-€2p O ‘93

PROJECT REAGENT RECORD SHEET

Personnel:

WINKLER TITRATION METHOD
Alkaline-lodide-Azide:
Brand £; 5k e
Lot # Q1004L2-2Y
Exp. 2-973

Sulfuric Acid:

Brand F;<
Lot # ﬁffﬁzzi

Exp.

pH BUFFER SOLUTIONS

pH 4:
Brand Ml o ckrodt
lot # 0097 KtéA
Exp. 9- 94

pH

Brand
Lot #
Exp.

CONDUCTIVITY STANDARD SOLUTIONS

5«mbal¢ - 705‘4;/

Manganous Sulfate:

Brand E:gber
Lot # 9/0067- 24

Exp. gy-23 :

Thyodene:
Brand .

Lot # Ql&&é_ﬂ
Exp. __ (04

pH 7:
Brand A\,

Lot # 0098 KeKT
Exp. 1-95

200 ymhos:
Brand Dol HAzm

ot #/.202 4
Exp. /=953

ALKALINITY TITRATION

Sulfuric Acid Solution N/SO:

Brand

tot # 4. }Q{g
Exp. NA

- HARDNESS TITRATION
Hardness Titrating Solution:

Brand \ 0
lot #¢ 2 3 ;Z Z00
Exp.

CHLORINE TITRATION
DPD Powder Pillows:

Brand _ g &
Lot # O'ﬁ(‘m
Exp. NA

PLARC501--632

720 wmhos:

Brand (3.0 PHAkm
tot # (3023
Exp. 4-94

Hardness Indicator:
Brand [, DA
Lot #

Exp. a’A

Potassium lodide:
Brand Fisher
Lot # _FLO434 4
Exp. MA

Beginning Date:
Ending Date:

[0-2(-93
(0. 2% -92

Sodium Thiosulfate:

Brand ﬁgcgg
lot # M 55

Exp. 2 =~ Qg

pH "10:

Brand (b Usnckndt
Lot # 0099 K88
Exp. |- 9Y
umhos:

Brand

Lot #

Exp.

Hardness Buffer Solution:

Brand Calne
Lot # 2/ iﬁg LB

Exp. A4

FAS:

Brand ﬁ.__xﬁ__
Jot # d D 3

Exp 9-93




Project Instrument Record Sheet

Project Study CR-ERP Ot 93

Beginning Date_ /&2-2/-93

Ending Date_ /0- A£-93

DO Meter

pH Meter(s)

Conductivity Meter

Thermometer(s)

Model Y3 T Nodel 457
TVA Tag £ 231043
Calibration Date. &-1%-93

Model Qr: on Roseards plodel SA5D
TVA Tag___ &8I4 ZF + 243
Calibration Date 4-30-93 . ivfa@3

ModelDripon Researds WModel 3794
TVA Tag__ S4334 7
Calibration Date &-[-973

Model YSI Model 32
TVA Tag 5433069
Calibration Date  &-12-93

Model fRTC o
TVA Tag___ M\- /4%
Calibration Date - 8--93

Model ERIre
TVA Tag__ - RS 3
Calibration Date [R. ¥-2.2




ATTACHMENT III

CR-ERP AMBIENT WATER TOXICITY STUDY
Reference Toxicant Test Information




Test #

10
11
12
13
14
15
16
17
18
19
20

21

23

24

26
27
28
29
30
31

33

35
a6
37

38

46

Chronic Reference Toxicant

Fathead Minnows - ARL

Date

01/18/90
02/08/90
02/21/90
03/07/90
03/28/90
04/23/90
05/10/90
06/06/90
©7/09/90
0e/02/90
09/06/90
10/10/90
10/31/90
11/27/9%0
01/03/%1
02/06/91
02/28/91
03/25/91
es/02/91
05/30/91
07/12/91
08/02/91
09/03/91
10/02/91
10/30/31
12/02/91
01/09/92
01/29/92
02/27/92
04/06/92
04/30/92
05/27/92
07/07/92
07/28/92
08/21/92
08/29/92«
10/27/92»
12/01/92+
01/05/93+
01/26/93+
02/24/93+
03/23/93+
04/26/93+

06/01/93¢

07/06/93e+

08/04/93+
09/08/93+
09/30/93«

10/28/93+

Teat
Survival
10EC NOEC

0.05 0.02
0.02 0.008
0.12% 0.05
0.05 0.02
0.05 0.02
0.0S 0.02
0.05 0.02
0.05 0.02
0.05 0.02
0.05 0.02
0.0S 0.02
0.05 0.02
0.02 0.008
a.05 0.02
0.05 0.02
0.125 0.05
0.05 0.02
0.0S ©.02
0.02 0.008
0.02 0.008
0.05 0.02
0.05 0.02
.05 0.02
0.02 0.008
<0.05 0.05
0.05 0.02
0.05 0.02
0.0S 0.02
0.05 0.02
0.02 0.008
0.02 0.008
0.05 0.02
0.02 0.008
0.05 0.02
0.02 0.008
0.02 0.008
0.02 ©.008
0.05 0.02

0.008
0.008

0.02

Growth
LOEC

<0.008

<0.008

©.008
6.02
0.008

0.008

0.o08

0.02
c.008
0.008
0.008
0.008

0.02
0.008
0.008
0.008
4.008
©0.008
¢.008
0.008
0.008
0.008

o.008

0.008
0.008

0.008

NOEC

0.008
0.008
0.008
0.003
0.003
0.008
0.008
0.008
o.008B
0.003
0.o008
0.003
0.003
0.008
0.003
0.008
0.003
0.003
0.003
0,003
0.003
0.003
0.003
0.003
©.003
0.003
0.008
0.003
0.003
0.003
0.003
0.008
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.002
0.008
0.003
¢.003
0.003

0.003

Icas

0.0109
0.0089
0.0067
0.0059
0.0085
0.01
0.0059
0.0078
0.0061
08,0061
0.006
0.0068
0.0056
©.0039
0.0052
©.0056
0.0055
0.0074
0.0119
0.0054
0.0057
0.006

0.0049

Corrective Action Taken

+0.003 was significant

+ started using less than

24hr old fish

e*fish were 24hrs & S3mins




Chronic Study Fathead Record Sheet

study_ (e B 3

b
Test Organism \E}Zz:aeﬁvulo

Beginning Date/Time i/.?z’)/i% losss
’”Ending Date/Time ig- 7-93 /oxso

Personnel ,ngLAiZA C¢;<u%;

Control/Dilution Water EQ'IKLLQ

Test Treatment Identification

1. Q,EJJZLQQ Shek. Conc,

2. Oant

3. 0003
4. Q.0063
5. 0. 07
6. WO. ONY
7.
8.
Spawn Date Tile # Hatch Date-

: _ D -
W/ 23 / QLS. /245 RF/
2033, X2 L Pbys %b

Test §__ 4%
NOEC 0.003
LOEC__ o .ooR

Hotes:
Tl “ 0. 00LO




ARL CHRONIC TOXICITY TEST MASTER CHECKLIST Study: _(& ﬁv/ yZad

*

* Date Issued: 2-20»21 To: S.uz&h From: _J/H)sdes

1. Test ofganism availability: FH Minnows-T.L.*TS c.u.* 75 Dpate 22/43
Daphnids - T.L. A4 C.U. =™ Date —

2. Sample Collection Coordination: Date a/ By __— With _ -

3. Glassware availability: T.L. 7 S Tech. = Date m
-7 <

4. Glassware prep. complete: Date M By _/[~

5. Data Sheet prep. complete: Date FZ@(/QS' By 7.5

6. Test organism availability verification: FH-OK? /[ﬁ Daphnids--OK? -

7. FH Minnow acclimation:
Day 2

By 424 . ctX

8. Test Initiation: FH-Date/Time Q/jo/q?' 0915 Daphnid-Date/Time —

Initial Chem. /)/5 FH _—7.S Dpaphnid <~ Log Samples —
9. Test Renewal: Day #: 1 2 3 4 5 6 7 (8)
Initial Chem. - T.L. 7> T5 75 TS 75 75 r/ A
T.M.#
Final Chem. - T.L. _T5 T5 75 15 ) T3 Jf
T.M. 7/ TP JP JP 9N 4 ol DS
F.H. - T.L. _TS 1s TS 13 13 7> D5
T.M. _YF SP JP Je Jr_ _JI7 Sr
Daphnid - T.L. _wiA WA __MIE it mlt . k. B

TM. M M Wik Ab wfp wg b S

10. Test Termination: FH-Date/Time 0-7-¢ 3'/ 0% Daphnid-Date/Time .Y / Vs
Final Chem. _ T/F FH _ 2/ Daphnid /A Clean-up __JYFPF
Ds bs yif

11. Weigh Fish: Date [0-12-G3 By _TCS

12.

Run Stats: Date _10-2\.63 By _ (L.&

13. Report Prep.: Date e By

14. Report Final: Date n/ &) By Approved: .._.il_":‘___

*ream Leader tculture Unit #Team Member

PLARCS501-1266(1)




* | FATHEAD MINNOW LARVAL SURVIVAL AND GROWIH TEST Page | of |
. Study (}LM (,’B} ) Personnel

Beginning DateVTime Yan/a3 04  Ending Date/Time /p-7-73 /0830
: - Number Alive £ - —E%?—“
| Treatment | Rep | =Day - |
| ] 2 | 3 4 5 6 1|
W ! 10 0 ¢« 0 [0 t9 {0 (o Notes:
2 lye 1o Lol o {10 |0 |0
3 0 o tsolye | e |0
4 | (0 (O /D 0 0 |
o: |7 |as |75 | % |45 |75 |Jp
O.ov) ‘ /o (D fe Lo | w lto | 0
t |w 1D (o | /2 oo 1w
3 2 t2_| fe | /o D 10 |1 /0
4 {0 (0 | /2 | /0 1D 10 | o
By: |7 | Ts 1517 |45 | 1> [ur
0.003 ! [0 o | (e | /2 12 fo (o
2 1w 19 | 914 | a ] 9|39
3 /0 S jo | 72 /0 /o (o
4 l/o [0 Lo | /2 % ie |0
B: | | 7s | 75 |75 | 751 T2 |osfoe
_|-0.00¢ L W2 - R RV200 W -2 R 2
2

/0 0 | 1o 1) /O Q 7
3 /7 12 (e | /0 /0 9 19

/0 {o te | 0 /@ lo 1D
b: |77 sp | se \Jrks loe/ms| of |2
0. O3 V7 e (0 o 10 2
2 /0 0 !'0 e é b S
3 21 30 o Q 716 |G
2 2 1 1o |9 18 1¢e |7
b: | Tp | 7€ | splse | P 157 lopa
0.0F ! 19 149 |8 16 b | G
2 47 |0 {0 ' 7 (- s
3 PP N g ¢ |5 3 >
4 /o ) 10 8 @. Sl £ 1
By: J#|IP | zp | 3r | TP | SP |oss

] 1 2 3 4 5 6
Fed- Time/By: f‘:f“""} oSl 7.{))/_& 708/ fi4 (gﬁg'//fj avers ake/b’//j
OB 0ROTP Oe/TS 215e/75 094 /s OP35/TP e o/ Ts

(57 15:73/75 1453/35 1508 [ TP
Dilution Water 10: sy _s484 /785 _Jex6  3#39 4 ¥4 143
(PLARCS01-257) Reviewed By: —1s 5 < s 7> _3P __gep
: 1545 e

U




Analysis of Survival

REFTOX #48
Starting Date: 09/30/93

Replicate
Treatment 1 2 3 4 5 6 7 8 9 10 Mean
CONTROL 1.00 1.00 1.00 1.00 . . 1.00
0.001 1.00 1.00 1.00 1.00 . 1.00
0.003 1.00 0.90 1.00 1.00 . 0.98
0.008 1.00 0.90 0.90 1.00 . . 0.95
0.02 0.80 0.50 0.60 0.70 . 0.65
0.05 0.60 0.50 0.30 0.50 . 0.48

No. of Critical
Treatment Replicates Rank Sum Rank Sum*
0.001 4 10 18
0.003 4 10 16
0.008 4 10 14
0.02 C 4 10 10 *
0.05 4 10 10

* Values less than Critical Rank Sum significantly less than the
control (CONTROL ).




: Non-paramatric analysis of toxicity data 2
. 4:04 Monday, October 14, 1991

mmemmm e STUDY=REFTOX #48 ST DATE=093093 PARM=MINS TEST=STEEL ~------==---

CRITICAL SIGNIFICANT
OBS TREATMENT N CONTROL N EFFLUENT RANK SUM RANK SUM DIFFERENCE

1 0.001 4 4 i8 10
2 0.003 4 4 16 10
3 0.008 4 4 14 10
4 0.02 4 4 10 10
5 0.05 4 4 10 10




. : Non-paramatric analysis of toxicity data 1
. : 4:04 Monday, October 14, 1991

S S

T o T U

s _ T F N N R M

T D P CY RC MCM_ T T R

o) U A A OP EOEIOAT E _ T A
B D T R ME QNFNNXR S N R N
S Y E M P_ _TFNTNTK T O T K
1 REFTOX #48 093093 MINS 2 0 10 4 4 4 4 4 5 5 STEEL 1 0.001 18
2 REFTOX #48 093093 MINS 2 0 10 4 4 4 4 4 5 5 STEEL 2 0.001 18
3 REFTOX #48 093093 MINS 3 0 10 4 4 4 4 4 5 5 STEEL 1 0.003 20
4 REFTOX #48 093093 MINS 3 0 10 4 4 4 4 4 5 5 STEEL 3 0.003 16
5 REFTOX #48 093093 MINS 4 0 10 4 4 4 4 4 5 5 STEEL 1 0.008 22
6 REFTOX #48 093093 MINS 4 0 10 4 4 4 4 4 5 5 STEEL 4 0.008 14
7 REFTOX #48 093093 MINS 5 0 10 4 4 4 4 4 5 5 STEEL 1 0.02 26
8 REFTOX #48 093093 MINS 5 0 10 4 4 4 4 4 5 5 STEEL 5 0.02 10
9 REFTOX #48 093093 MINS 6 0 10 4 4 4 4 4 5 5 STEEL 1 0.05 26
10 REFTOX #48 093093 MINS 6 0 10 4 4 4 4 4 5 5 STEEL 6 0.05 10




+ Tests of assumptions for survival data (arcsine transformed)

Variable=CENTER

TEST FOR NORMAL DISTRIBUTION
4:01 Monday, October 14, 1981

Moments
N 24 Sum Wgts
Mean 0 Sum
Std Dev 0.081703 Variance
Skewness -0.41677 ZKurtosis
Uss 0.153532 (CS8S
cv . 5td Mean
T:Mean=0 0 Prob>|T|
Sgn Rank 2 Prob>|S|
Num “= 0 16
W:Normal 0.942557 Prob<W
Quantiles (Def=5)
100% Max 0.164704 99%
75% Q3 0.040743 95%
50% Med 0 90%
25% Q1 -0.02818 10%
0% Min -0.17949 5%
1%
Range 0.344192
Q3-Q1 0.068927
Mode 0
Extremes
Lowest Obs Highest
-0.17949¢ 53) 0.048711(
-0.15705¢ 42) 0.081485¢(
-0.12223( 22) 0.081485(
-0.08149( 33) 0.126949(
-0.08149¢( 32) 0.164704(
Missing Value .
Count 36
% Count/Nobs 60.00

UNIVARIATE PROCEDURE

STUDY=REFTOX #48 ST_DATE=093093 PARM=MINS

24

0
.006675
.450456
.153532
.016677

1.0000

0.9299

o 0O 0o

0.1913

0.164704
0.126949
0.081485
-0.12223
-0.15705
-0.17949

Obs
44)
31)
34)
51)
41)




. Tests of assumptions for survival data (arcsine transformed) 2
TEST FOR NORMAL DISTRIBUTION
4:01 Monday, October 14, 1891
--------- -=-=-=---- STUDY=REFTOX #48 ST DATE=093093 PARM=MINS ------vovccemoao---

UNIVARIATE PROCEDURE

Variable=CENTER
Stem Leaf # Boxplot

16 1 0
13 1 {

0 588 3 , |

0 0000000033444 13 s
-0 ) s +
-0 886 3 |

-1 2 1 !
-1 86 2 0
e e it s
Multiply Stem.Leaf by 10**-1
Normal Probability Plot
0.175+ * bttt

| IS FPe

| s

| Fowkkkkk phhh gk gk K

| e

| Al o

| P o

=0.175+ ++++4+* *
e kR D R s S e e et
-2 -1 0 +1 +2




: Tests of assumptions for survival data (arcsine transformed)
. TEST FOR NORMAL DISTRIBUTION ‘
4:01 Monday, October 14, 1991

3

UNIVARIATE PROCEDURE
Schematic Plots

Variable=CENTER

I
0.3 +
I
|
I
0.25 +
I
I
Y
0.2 +
|
I
| 0
0.15 + |
| |
I I
| |
0.1 + |
I I
| |
| | -
0.05 + |
| - +
| I I
| | |
0 + *ompo ok
| I |
I oo +
| I
-0.05 + |
| I
| I
I I
-0.1 + |
| |
I |
I I
-0.15 +
| 0
| 0
I
-0.2 +
____________ bmmmmmmm o
PARM MINS
ST _DATE 093093
STUDY REFTOX #




0.20

CENTER

0.05

0.00

-0.05

-0.10

-0.15

-0.20

+ Tests of assumptions for survival data (arcsine transformed)

TEST FOR NORMAL DISTRIBUTION
4:01 Monday, October 14,

------ © STUDY=REFTOX #48 ST DATE=093093 PARM=MINS ----=--==----

Plot of CENTER*RANKIT. Symbol is value of TRT_NO.

RANK FOR VARIABLE CENTER

NOTE: 36 obs had missing values. 12 obs hidden.

4

1991




- » Tests of assumptions for survival data (arcsine transformed) 5
. TEST FOR NORMAL DISTRIBUTION
4:01 Monday, October 14, 1991

 EE T T T T EE T STUDY=REFTOX #48 ST _DATE=093093 PARM=MINS ---==--=c-=-==m=n=

FREQUENCY OF CENTER

FREQUENCY
8 + *hkkkk
I *hkhKk
l dkkkk
l Kk kKK
I *xk kK
7 + *kkkk
| %%k kKK
1 kkkkk
' *dedk ok k
I *kk Kk
6 + % gk dok * dkk ok
] *kk kK *kkkk
] g Kkkkk
| Kk k kK *kkkk
[ Kk k kK *kkkk
5 4+ *kkkk *kdkkk
| *hkkkK Tk dkok
' KkkkKk Kk KKk
| *kk kK Wk k
] kkkk *khkkkk
4 3 ‘ Fhk Kk * Kk %k
l e — *kdk ok k
| Y*kkkk Yok k kK
] Kk kk*k Yokok ok *k
| *kkkk T
3 + *ok Kk k% kokkkk
‘ kkdkK kkkh*
I *okkkk * ke k%
| "ok kR P
[ *kkkk * kKKK
2 + *kkkk Tk khk " *dkkk * kK ke rgrangp
I *kkkk kkdkkk *kkhk *kkkk *kkdkk kkkkk
I *dkk Kk rgrpngegn *k kKK *kkkk *kdkk *kkkk
i *kkkK *kkok*k * ok ok kk *khhh *dkkk e
l * %k ok * %k % %k *khkk kkkkk *hkkk *kkdkk
1+ dkkk ok *kkkk *dokkok *khh*h *kkkk *kkkk *hkkx TkExK
| *kkkk kkkkk *kok Kk kkk kK s *x KKK *kdkkk *EERK
' xkkkk Tk kKK *kkk ok - *kk kK kkkkk *hkkk EERRE
l L2 2 2 &3 * % Kk %k *d v %k k * k * %k k% * ke k% * % % k% khkhkk * % % k&
| Ehkkh kR kkk *kkk*k *kkkwn *kREK *kkk ok *kdh ok *hkkk*
-0.16 -0.12 -0.08 -0.04 0.00 0.04 0.08 0.12

CENTER MIDPOINT




« Tests of assumptions for survival data (arcsine transformed) 6
' TEST FOR NORMAL DISTRIBUTION
4:01 Monday, October 14, 1991

VARIANCE EQUAL TO ZERO FOR ONE OR MORE TREATMENTS
BARTLETT’S. TEST CAN NOT BE CALCULATED

LEVENE’S TEST WILL BE USED




. Tests of assumptions for survival data {arcsine transformed) 7
LEVENE’S TEST FOR HOMOGENEITY OF VARIANCE

4:01 Monday, October 14, 1991
oS ieceee-ie---- STUDY=REFTOX #48 ST DATE=093093 PARM=MINS -~---=--=-=ccmomuc

General Linear Models Procedure
Class Level Information

Class Levels Values

TRT B 6 0.001 0.003 0.008 0.02 0.05 CONTROL
Number of observations in by group = 60

NOTE: Due to missing values, only 24 observations can be used in this
analysis.




« Tests of assumptions for survival data (arcsine transformed): 8

- - - e - - - ———-—-

Dependent Variable: ABS VAL

Source

Model

Error

Corrected Total

LEVENE'S TEST FOR HOMOGENEITY OF VARIANCE

4:01 Monday, October 14, 1991

STUDY=REFTOX #48 ST DATE=093093 PARM=MINS

General Linear Models Procedure

DF

5

18

23
R-Square

0.554313

DF

Sum of
Squares

0.04262409
0.03427130
0.07689539

C.V.

77.21746

Type I SS
0.04262409
Type III SS

0.04262409

Mean
Square

0.00852482

0.00190396

Root MSE

0.043634

Mean Square
0.00852482
Mean Sqguare

0.00852482

F Value

4.48

Pr > F

0.0079

ABS VAL Mean

F Value

4.48

F Value

4.48

0.05650847

Pr > F

0.007s

Pr > F

0.0079




o S Page_ of_|
) [ 1 PATHEAD DRY WEIGHT RECORD SHEE? -
Study/Date f L [Z,J) 60" O(I‘ﬁ ‘?:)

Personnel 7SS
. Pans:Date/tine of brylng (O/§/4% 104S  Pish:ate/tine of Drying [0/ 1243, 1020 o
Pans:Date/Tine of Weighing 40/8/64; (215 Fish:Date/tine of Weighing /0/'2/477; [300 —_—
saple 0 | rae . [rare + vish wt.| vish vt | v mish | wean vt {olffelice Notes:
L 107303 | 407360 2
Initial 2. 1103321/ 10354 /b
oV pone3 Vo) 2
ST PR WV/2.2// W W2 7 00 WO WY N N NN
Injtialy.
/) ( L L0571 1109007 /0
B 1 a0 | podey; /o
Y V05305 V10570, /0
SRS PSNL 1 7204 oA W75 /4 £ KO, N/ U WOV NOSUN N
1 0743 | 107508 /0
_O.QQ/__ 2. /g{,‘:;/é; LA '. /0
Y 13868 | 43311 /0
N, IR VAW P A WA X i) 28 4/ N WS, F—
Y ok | Lososs | [0
2007 1 10303 | 4p3542 7
Y 102888 | 103323 | /2
U PO W52 C < VA2 2O N WOV SR RO N
Y N ibhas |05z O
QoA |, o691 409374 9
Y Viloess | f00880 | 9
eeemcseeesenee 03 | L O0T8RT I - U PO S S
Y Neozads|roz3/9 13
Q02 /07935 |ro79578 | s
VR %

Revieved By: [ >




Page_ 1 of 1
FATHEAD DRY VEIGHT RECORD SHEET _—
Personnel 7 CS

stody/bate (4 (o box

Pans:Date/tise of Dryleg 10]]3/43 » 014S  Pish:Date/Tine of Drylag s /1343 180"

Pans:Date/tine of Velghing 00/13@; " 0Q¢D  Fish:Date/Tine of Telghing 30//‘3}‘13’}, [300
Sample 1D _Yare W, |tare + Pish Wt [ Pish Wt. | | Pish | Meam Wt. Drfggtgltlée Hotes:
1.
Initial 2
3.
cemsmssssszs== !1---- I ssssICSTSIETIISSTIISISEIEESSSISSSSSEITSSIIssSIEIssssooISsssssITSsEsIsasssIsIzssszss
g
::::::::::::::f:;::::::::::::::::::::::::::-- == ZSSEESSIsEIsES SESIZIRISERITTIzZIzZasRIoII=s
@M—( L x_|L030st | 103370 /0 L
P X 105292 109724 | % 4
=szzszazzsszss !:-----------------— ZSaZSSIZTISESSESISSTISESEISSISSISETSSISISICESISESISISSSSESIsssTIssissss
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jo-21-93

Analysis of 7-day Larval Growth Test
REFTOX #48
Starting Date: 09/30/93
Analysis of Dry Weight (mg) Data Dunnett’s Test

No transformation applied before data analysis.
For this set of data, the minimum significant difference is 0.07

This represents a 16.94 % reduction in Dry Weight (mg).

T = 2.29 ALPHA = 0.05

Replicate
TREATMENT 1 2 3 4 5 6 7 8 9 10 MEAN S
~ 1 CONTROL 0.40 0.33 0.45 0.38 . ) ) 0.39 -
2 0.001 0.40 0.43 0.44 0.46 . ) ) ) ) ) 0.43
3 0.003 0.42 0.51 0.50 0.49 . ) ) ) ] ) 0.48
4 0.008 0.30 0.30 0.25 0.21 . ) ) ) ) ) 0.27 *

Source DF . Sum OF Sq. Mean Sg. Calc F  F(0.05)

0.034 20.440




TREATMENT

CONTROL
0.001
0.003
0.008

Analysis of untransformed data

1

4:17 Monday, October 14, 1991

STUDY=REFTOX #48
ST_DATE=093093
PARM=MING

DUNNETT’S TEST

T = 2.29 ALPHA = 0.05

N MEAN SIGNIFICANT
DIFFERENCE

4 0.39

4 0.43

4 0.48

4 0.27 *

MINIMUM SIGNIFINANT DIFFERENCE = 0.07

THIS REPRESENTS A 16.94 % DECREASE IN SURVIVAL FROM THE CONTROL




TREATMENT

1 CONTROL

2 0.001

3 0.003
4 0.008

Analysis of untransformed data

2

4:17 Monday, October 14, 1991

STUDY=REFTOX #48
ST_DATE=093093
PARM=MING

DUNNETT'S TEST

T = 2.29 ALPHA = 0.05

REPLICATE
1 2 3 4 5 6 7 8 9 10

0.40 0.33 0.45 0.38 . . .
0.40 0.43 0.44 0.46

0.42 0.51 0.50 0.49 . . .
0.30 0.30 0.25 0.21 . . .

MINIMUM SIGNIFINANT DIFFERENCE = 0.07

MEAN S
0.39
0.43
0.48
0.27 *

THIS REPRESENTS A 16.94 % DECREASE IN SURVIVAL FROM THE CONTROL




- . . Analysis of untransformed data : 3
. 4:17 Monday, October 14, 1991

General Linear Models Procedure
Class Level Information

Class Levels Values

TRT 4 0.001 0.003 0.008 CONTROL

Number of observations in data set = 40

NOTE: Due to missing values, only 16 observations can be used in this analysis.




Analysis of untransformed data

- 4:17 Monday, October 14, 1991

General Linear Models Procedure

Dependent Variable: RESP

Sum of Mean

Source DF Squares Square

Model : 3 0.10206875 0.03402282

Error 12 0.01997500 0.00166458
Corrected Total 15 0.12204375

R-Square Cc.V. Root MSE

0.836329 10.41131 0.0407993

Source DF Type I SS Mean Sguare

TRT 3 0.10206875 0.03402292

Source DF Type III SS Mean Square

0.10206875 0.03402292

4

F Value Pr > F
20.44 0.0001
RESP Mean
0.39187500

F Value Pr > F
20.44 0.0001

F Value Pr > F

20.44




L Tests of assumptions for untransformed data 1
« Test for Normal Distribution

4:14 Monday, October 14, 1991

- - — - ———— - - s - e - -

STUDY=REFTOX #48 ST DATE=093093 PARM=MING

UNIVARIATE PROCEDURE

Variable=CENTER

Moments

N 16 Sum Wgts 16
Mean 0 Sum .0
Std Dev 0.036492 Variance 0.001332
Skewness -0.43449 Kurtosis -0.68758
USsS 0.019975 (S8 0.019975
cv . Std Mean 0.009123
T:Mean=0 0 Probs>|T| 1.0000
Sgn Rank 4 Prob>|S| 0.8491
Num “= 0 16

W:Normal 0.936459 Prob<W 0.3057

Quantiles (Def=5)

100% Max 0.06 99% 0.06
75% Q3 0.02875 95% 0.06
50% Med 0.00875 90% 0.035
25% Q1 -0.02375 10% -0.06

0% Min -0.06 5% -0.06
1% -0.06

Range 0.12

Q3-0Q1 0.0525

Mode -0.06

Extremes
Lowest Obs Highest Obs
~-0.06( 21) 0.0275¢( 14)
~-0.06( 2) 0.03( 22}
-0.055¢( 34) 0.035¢ 31)
~-0.0325¢ 11) 0.035¢( 32)
-0.015¢( 33) 0.06¢( 3)

Missing Value .
Count 24
1 60.00

% Count /Nobs




N - Test for Normal Distribution

Tests of assumptions for untransformed data

2

4:14 Monday, October 14, 1991

[ ---- STUDY=REFTOX #48 ST DATE-093093 PARM=MING

UNIVARIATE PROCEDURE
Variable=CENTER

Stem Leaf #

60

4

2 08055

0 800

-0 502

-2 2

-4 5

-6 00

il kb Ll et 3

Multiply Stem.Leaf by 10**-2

[

NP Wwwn

Boxplot

Normal Probability Plot
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- Tests of assumptions for untransformed data 3

K Test for Normal Distribution

Variable=CENTER

0.14

0.1

0.08

-0.02

-0.04

-0.06

PARM
ST_DATE
STUDY

4:14 Monday, October 14, 1991

UNIVARIATE PROCEDURE

Schematic Plots

$ o e e e 4 e e e e e e e

MING
093093
REFTOX #
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NOTE: 24 obs

Tests of assumptions for untransformed data 4
4:14 Monday, October 14, 1991

---- STUDY=REFTOX #48 ST DATE=093093 PARM=MING -------------oer--u-

Plot of CENTER*RANKIT. Symbol is value of TRT_NO.

1
4
3
2
3
1
2
2
B}
4
2
4
1

e et R Fommmm e o +--
~2 -1 0 1 2

RANK FOR VARIABLE CENTER

had missing values. 3 obs hidden.




Tests of assumptions for untransformed data
Bartlett’s Test for Homogeneous Variance

TREATMENT

CONTROL

0.001

0.003

0.008

STUDY=REFTOX #48

ST DATE=093093
PARM=MING

N

MEAN

0.39

0.48

0.27

BARTLETT’S TEST
0.755

PROB>B =

5

4:14 Monday, October 14, 1991

VARIANCE

0.002

0.001

0.002

0.002

STATISTIC =

1.193
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., THE NUMBER OF RESAMPLES IS 80

**%* LISTING OF GROUP CONCENTRATIONS (% EFF.) AND RESPONSE MEANS ***

CONC. (%EFF) RESPONSE MEAN MEAN AFTER POOLING
.000 .389 .429
.001 .432 .429
.003 .465 : .429
.008 .248 .248
.020 : .058 .058
.050 .020 .020

THE LINEAR INTERPOLATION ESTIMATE OF THE TOTAL IMPACT CONCENTRATION
FROM THE INPUT SAMPLE 1S .0060.

.050 .020 .020

THE LINEAR INTERPOLATION ESTIMATE OF THE TOTAL IMPACT CONCENTRATION
FROM THE INPUT SAMPLE IS .0060.

khkkdkdkkhhkhdkhkhddkdkkdhdkhhkhkdkkdbkkddhkdhkhkdhhdrhhrdhrhddbhhktdddbkkrrhhdhs

* BOOTSTRAP PROCEDURE TO ESTIMATE VARIABILITY *
* OF THE ESTIMATED -ICp *

R T T L T Y Y TS TS T E R S e T TS T T e
THE MEAN OF THE BOOTSTRAP ESTIMATES IS .0060.

THE STANDARD DEVIATION OF THE BOOTSTRAP ESTIMATES‘IS .0003.

AN EMPIRICAL 95.0% CONFIDENCE INTERVAL FOR THE
BOOTSTRAP ESTIMATE IS ( . 0055, .0067) .

C:\BOOTSTRP>

Fiomn
16-21-93
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N T Ry
SO OO

001
.001
.001
.001
.003
.003
.003
.003
.008
.008
.008
.008
.02
.02
.02
.02
.05
.05
.05
.05

.396
.329
446
384
.395
431
443
458
421
459
495
487
297
266
225
205
.074
.028
051
.078
.033
.015
.005
.027

Rel W F. T




