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Ms. Terry L. Phipps
Environmental Sciences Division
Oak Ridge National Laboratory
P. 0. Box 2008, MS-6351

Oak Ridge, Tennessee 37831-6351

Dear Terry:

Enclosed is a copy of the report presenting results of TVA toxicity
testing using fathead minnows and daphnids during the Clinch River -
Environmental Restoration Program (CR-ERP) Study, January 25-February 1,
1994, Attachments to the report include Chain of Custody Forms -
Originals (I), Toxicity Test Bench Sheets and Statistical Analyses (II),
Meter Calibrations (III1), and Reference Toxicant Test Information (IV).
Exposure of fathead minnows and daphnids to water column samples
collected from Clinch River Mile 9.0 and Poplar Creek Mile 2.9 resulted
in no toxicity to test organisms. WNo toxicity to fathead minnows was
demonstrated in samples from Poplar Creek Mile 1.0; however, significant
reduction in daphnid reproduction occurred based on hypothesis testing of
data. Point estimation (ICy5) analysis of data showed no toxic effects.

I have included copies of the bench sheets, as in the past. Please let
me know if you again find any of them unsatisfactory. Call me
(205-729-3340) if you have questions or comments regarding the report or
conductance of the study.

Sincerely,

DISTRIBUTION OF THIS DOCUMENT IS UMInaTED

Jennifer Moses, Unit Supervisor
Toxicity Testing Laboratory
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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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- TENNESSEE VALLEY -AUTHORITY SREERE
TOXICITY TESTING LABORATORY
STANDARD REPORT FORM

STATIC RENEWAL TESTS USING
PIMEPHALES PROMELAS (FATHEAD MINNOWS) AND
CERIODAPHNTIA DUBIA (DAPHNIDS)

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

Principal Investigator: Damien J. Simbeck
Starting Date: January 25, 1994

Ending Date: February 1, 1994

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 January 25-February 1, 1994, 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.

Surface water samples were collected by TVA Field Engineering
personnel from Clinch River Mile 9.0, Poplar Creek Mile 1.0, and
Poplar Creek Mile 2.9 on January 24, 26, and 28. Samples were
partitioned (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) to fathead
minnows; however, toxicity to daphnids (significantly reduced
reproduction) was demonstrated in undiluted samples from Poplar
Creek Mile 1.0 in testing conducted by TVA based on hypothesis
testing of data. Point estimation (ICys) analysis of the data,
however, showed no toxicity in PCM 1.0 samples.

2.0 SAMPLE COLLECTION/TREATMENTS

2.1 Test Sample Identification (Chemical/Effluent/Elutriate, etc.):
Samples were collected for biomonitoring at the following three
sites: Clinch River Mile 9.0, Poplar Creek Mile 1.0, and Poplar
Creek Mile 2.9.




2.3

2.4

2.5

2.6

2.7

Samples used for the CR-ERP -Study, January . 25-February 1, 1994, .are -
identified as follows:

CR-ERP Chain-

Station I Collection l CR-ERP l I I
1D | Date | 10 wumber | ©f-Custody | Dates Used |

| | | __Form Number | |

| January 24 | 10695 | 0124944 | January 25-26 |

CRM 9.0 | January 26 | 10791 | 0126944 | January 27-28 |
|_January 28 | 10900 | 0128943 | January 29-31 |

| January 24 | 10691 | 0124944 | January 25-26 |

PCM 1 | January 26 | 10787 | 0126944 | January 27-28 |
| _January 28 |__ 10896 | 0128943 | _January 29-31 |

| January 24 | 10688 | 0124944 | January 25-26 |

PCM 2.9 | January 26 | 10785 | 0126944 | January 27-28 |
| _January 28 |__ 10894 | 0128943 | _January 29-31 |

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

Sample Dates and Times: Test samples were collected on January 24,
26, and 28, 1994. Collection times were between 1100 and
1230 EST.

Sampling Method: All samples were collected using an Isco
peristaltic pump with the inlet tubing lowered to approximately
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.

Pertinent Site Conditions: Weather conditions were clear and sunny
during sampling on January 24, heavy rain on January 26, and clear
and sunny on January 28. Water levels were rising on January 26,
and flow was heavy with considerable amounts of debris on :
January 28.

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 after
arrival at TTL. WNote: The sample container for Clinch River

Mile 9.0 on the January 24 sample had several small holes in one
corner and approximately half the sample was lost during shipment.

Sample Transport: Samples collected on January 24 were shipped
directly to the TTL via Federal Express. Samples collected on
January 26 and 28 were transported to the Browns Ferry Nuclear
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e, e e e Plant site by overnignt TVA-mail courier.. Personmel from the TTIL
picked up samples from the mailroom and transported them to the
TTL. ©No chain of custody seals were present on samples shipped
January 24. All chain of custody security seals on other samples
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 poured into 2000-mL
beakers, and appropriate dilutions were prepared where applicable.

2.9 Test Treatments: Samples from Clinch River Mile 9.0, Poplar Creek
Mile 1.0, and Poplar Creek Mile 2.9 were tested at 100 percent
(undiluted) and 50 percent, diluted 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 moderately hard

reconstituted water. Reagents for reconstituted water were added
to reverse osmosis product water. Water was 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 CaCOj.

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 matutre 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: January 21, 1994

3.1.6 Hatch Date/Time: January 24, 1994/1300 CST to
January 25, 1994/1130 CST
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3.1.8
3.1.9

3.1.10

3.2
3.2.1

3.2.2

3.2.3

3.2.4

3.2.5

- . ~Culture/Acclimation Water: Moderately hard reconstituted water - - -

Acclimation Temperature: 25°C % 1°C

Diseases and Treatment: None.

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.

Species: Ceriodaphnia dubia, daphnids

Source: Inhouse culture, TVA, Aquatic Research Laboratory

Culture Water: Moderately hard reconstituted water containing
trace elements, macronutrients, and vitamins. [2]

Temperature of Culture: 25°C % 1°C

General Maintenance: Adults used to produce neonates for test

initiation are selected as neonates from broods as described below
on 2 or 3 consecutive days 6-10 days prior to test initiation.

-(Adults up to 14 days old may be used for neonate production.)

These animals are raised individually (a brood may be raised as a
group until Day 3 at which time animals are transferred to
individual cups), and a record is made of their reproduction.
Their fourth brood is generally the second brood with 8 or more
young and is the earliest brood used for test initiation.

Mass cultures may also be maintained in 8-L glass battery jars in
light and temperature controlled incubators. New cultures are
started weekly (7-10 days) with approximately 50 neonates. These
neonates are selected from the third or fourth brood of the adult,
from broods containing 8 or more young.

Food and Feeding: Ceriodaphnia are fed food made according to
methods modified from EPA/600/4-89/001 with tropical fish food
substituted for trout chow and alfalfa substituted for Cerophyll.
Individual animals contained in cups with 15 mL medium were fed
0.1 mL food and algae at renewal. [3]

TEST METHODS

4.1

4.1.1

4.1.1.1

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

Hodificatiqns to/Deviations from Method 1000.0:

Samples were not pre-filtered as described in EPA methods and TTL
SO0P-12 per request of Terry Phipps (comment provided during
surveillance on 01/25/94).




4.1.1.2

4.1.1.3

4.1.2

4.1.3

4.1.4

4.1.5

4.1.6

4.1.7

4.1.8

4.1.9

4.1.10

4.1.11

4.1.12

4.1.13

Temperatures in- one beaker on Day 2 and two beakers on Day 4 were
above the required 25°C + 1°C. These deviate temperatures ranged
from 26.2°C to 26.3°C. Temperature in one beaker on Day 2 was
below the required 25°C + 1°C. This deviate temperature of 21.4°C
was a result of that beaker being inadvertently left out of the
incubator after change-out the previous day. WNo adverse affect to
test results was likely since the deviant temperatures were random
among treatments, and the overall means for the test (25.2°C) and
all individual treatments were within the EPA required limits.

The beaker left out of the incubator following renewal on Day 1 did
not receive two feedings. Examination of weight data shows this
replicate (PCM 2.9-50%, Replicate #1) had the lowest weight in the
treatment; however, no significant reduction from controls resulted
based on statistical analysis.

Date/Time Test Initiated: January 25, 1994/1210 CST

Date/Time Test Terminated: February 1, 1994/1220 CST

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

Age of Test Organisms at Start of Test: 0.5-23.0 hours

Mean Dry Weight of Test Organisms at Start of Test: 0.09 mg
Number of Test Organisms per Chamber: 10

Number of Replicates per Treatment: 4

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

Test Temperature: 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. 1In addition, alkalinity,
hardness, and total residual chorine were measured on each new
sample at the time of first use (1/25, 1/27, and 1/29).

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.




 4.1.14

4.2

4.2.1.1

4.2.1.2

4.2.2
4.2.3

4.2.4

4.2.5
4.2.6
4.2.7

4.2.8

4.2.9
4.2.10

4.2.11

4.2.12

Statisties:

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.

Ceriodaphnia Survival and Reproduction Test, EPA Test Method
1002.0. [3]

Modifications/Deviations to Method 1002.0:

Culture medium (see Section 3.2.2.)..

Samples were not pre-filtered as described in EPA methods and TTL
SOP-15 per request of Terry Phipps (comment provided during
surveillance on 01/25/94).

Date/Time Test Initiated: January 25, 1994/1145 CST

Date/Time Test Terminated: January 31, 1994/1120 CST

Test Chamber: l-ounce plastic cups (Plastics, Inc., #P.I.-1)
Volume per Chamber: 15 mL

Age of Test Organisms at Initiation: 6-14 hours
Number of Test Organisms per Chamber: 1
Number of Replicates per Treatment: 10

Dilution Water/Control Water: Moderately hard reconstituted water
containing trace elements, macronutrients, and vitamins.

Renewal Period: 24 hours
Test Temperature: 25.0°C + 1°C
Feeding Regime During Test: Each organism was fed 0.1 mL of

prepared food and algae concentrate daily (added to renewal water
before introduction of test organism).

Physical and Chemical Parameters Measured: Parameters measured
daily ("initial") on test solutions and control waters were
temperature (temperature was adjusted to equal "final" temperature
before renewal), DO, pH and conductivity. 1In addition, alkalinity,
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-hardness, and total residual chlorine were measured on each new

sample at the time of first use (1/25, 1/27, and 1/29).

"Final” measurements of temperature were made in 10 randomly
selected cups when the tray was removed from the incubator. DO and
pH were measured daily in 1 cup per treatment following renewal.
Mean values and ranges are reported in Section 6.3.

Revised statistical procedures contained in the second edition of
EPA's short-term chronic toxicity methods require decision process
for testing statistical assumptions before selecting a specific
statistical test to determine toxicity endpoints. [3] Fisher's
Exact Test was used to evaluate Ceriodaphnia survival effects
during the study. Based on tests for normal distribution and
homogenous variance of data, the statistical test used for endpoint
determination for survival data was Dunnett's Test. WNote: 1In
addition to hypothesis testing, the IC,5 was determined as an
alternative test endpoint for PCM 1.0 due to significance
demonstrated based on a 7.64 percent decrease from the control

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, EPA/600/4-89/001, and EPA/600/4-89/001a.
[3] Any known deviations were noted during the study and are

Physical and Chemical Methods

Reagents, Titrants, Buffers, etc.: All chemicals were certified
products used before expiration dates (where applicable). All TTL

" chenicals are recorded in a bound Laboratory Chemical Logbook and

specific chemicals used were documented on a chemical record sheet
contained in the study notebook.

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

4.,2.13 Statistics:
using Dunnett's Test.
5.0 QUALITY ASSURANCE
5.1
reported herein.
5.2
5.2.1
5.2.2
5.2.3

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]




5.2.5

5.2.6

5.2.8

5.2.9

5.3.1

5.3.2

5.3.3

5.3.4

6.0

Dissclved 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 ES-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 mlL samples with EDTA to

a colorimetric endpoint using an indicator (Instructions provided
by Reagent Manufacturer [Calgonl), Schwarzenbach Method.

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

Reference 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

Statistics: Chronic Test, FH Survival/Growth and Daphnid
Reproduction, NOEC - Dunnett's Test or
Steel's Many-one Rank Test,
EPA Bootstrap Procedure - ICyj
Daphnid Survival - Fisher's Exact Test

RESULTS

6.1

6.1.1

Fathead Minnow Larval Survival and Growth Test

Summary of Results: WNo survival or growth effects were
demonstrated in fathead minnows exposed to Clinech River Mile 9.0,
Poplar Creek Mile 1.0, or Poplar Creek Mile 2.9 samples during the
CR-ERP Ambient Water Toxicity Study conducted January 25-
February 1, 1994.




6.1.2 Results, Survival Data:

6.1.2.1 Daily Percent Survival Summary for Fathead Minnow Larval Survival
Test, CR-ERP Study, January 25-February 1, 1994,

Treatment Total Daily % Survival
Day 1 2 3 4 5 6 7
Control 100 100 100 100 100 100 100
CRM 9.0-50% 100 100 100 100 100 100 100
CRM 9.0-100% 100 100 100 98 98 98 98
PCM 1.0-50% 100 100 100 - 100 100 98 98
PCM 1.0-100% 100 100 100 100 100 93 90
PCM 2.9-50% 100 98 98 98 98 98 98
PCM 2.9-100% 100 100 100 100 100 100 100
6.1.2.2 Statistical Decision Process for Determining Toxicity Endpoints for

7-Day Survival of Fathead Minnows, CR-ERP Study,
January 25-February 1, 1994.

SURVIVAL EFFECTS
M
CERIODAPHNIA SURVIVAL DATA Lnsn SURVIVAL DATA
(PROPORTION SURVIVING) {PROPORTION SURVIVING)

* Tust requires 4 repiicatealtrastment -
** Lovens's Test used due to variance squal o Zaro for one of More tresiments.

6.1.2.3 Analysis of Survival Data Using Steel's Many-one Rank Test for
Fathead Minnow 7-Day Larval Survival Test, CR-ERP Study,
January 25-February 1, 1994.

Survival (%) Data

Replicate
Group 1 2 3 4 5 6 7 8 9 10 Mean Sx
Control 100 100 100 100 100
CRM 9.0-50% 100 100 100 100 100
CRM 9.0-100% 90 100 100 100 98
PCM 1.0-50% 100 100 100 90 98
PCM 1.0-100% 100 80 100 80 90
PCM 2.9-50% 100 90 100 100 98
PCM 2.9-100% 100 100 100 100 100
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Steel's Many-one Rank Test

Treatment Replicates Critical Rank Sum Rank Sum*
CRM 9.0-50% 4 10 18.0
CRM 9,0-100% 4 10 16.0
PCM 1.0-50% 4 10 16.0
PCM 1.0-100% 4 10 14.0
PCM 2.9-50% 4 10 16.0
PCM 2.9-100% 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, Crowth Data:
6.1.3.1 Statistical Decision Process for Determining Toxicity Endpoints for

7-Day Growth of Fathead Minnows, CR-ERP Study, January 25—
February 1, 1994.

ryGROWTH AND REPRODU(I:_IION EFFECTS

FATHEAD MINNOW GROWTH DATA CERIDDAPHNIA REPRODUCTION DATA SELENASTRUM GROWTH DATA
(MEAN WEIGHT)

{NO. OF YOUNG PRODUCED} (CELLS /ML)
T J
+ - KYPOTHESIS 1'snnc X]
(EXCLUDING CONCENTRATIONS
{ POINT ESTIMATION Koo coNcaTRAToNs
3 Y X
ENDPOINT ESTIMATE l SHAPIRO=WILK'S TEST NON—-NORMAL DISTRIBUTION
IC25, 1650 KOLOMOGOROV “D* STATISTIC

NORMAL DISTRIBUTION HETEROGENEOUS VARIANCE

HOMOGENEQUS VARIANCE
54 lio STATISTICAL ANALYSS
RECOMMENDED
NO EQUAL NUMBER OF
REPLICATES? .
NO
| UAL NUMBER OF
) YES ‘ £a mﬁuum

TowEong ETTS X * - WILCOXON RANK SUM »
BONFERRON! DUNN STEEL'S MANY—ONE '« TEST

ADJUSTMENT TEST RANK TEST BONFERRONI ADJUSTMENT

ENDPQINT ESTIMATES
NOEC, LOEC

+ Test requires 4 replicotes/treatment
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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, January 25~
February 1, 1994,
No transformation applied before data analysis. For this set of
data, the minimum significant difference is 0.08.
This represents a 19.64% 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 g 10
Control 0.42 0.40 0.46.0.45 0.43
CRM 9.0-50% 0.40 0.40 0.43 0.49 0.43
CRM 9.0-100% 0.48 0.46 0.50 0.47 0.48
PCM 1.0-50% 0.49 0.46 0.45 0.49 0.47
PCM 1.0-100% 0.50 0.62 0.42 0.51 0.51
PCM 2.9-50% 0.33 0.49 0.48 0.44 0.44
PCM 2.9-100% 0.43 0.43 0.45 0.51 0.46
*Values significantly less than the control (Medium). EMS = 0.002.

6.2

6.2.1

6.2.2

6.2.2.1

Ceriodaphnia Survival and Reproduction Test

Summary of Results: No survival effects were demonstrated in
daphnids exposed to Clinch River Mile 9.0, Poplar Creek Mile 1.0,
or Poplar Creek Mile 2.9 samples during the CR-ERP Ambient Water
Toxicity Study conducted January 25-31, 1994. Significant
reproduction effects were demonstrated for the undiluted Poplar
Creek Mile 1.0 samples based on hypothesis testing (Dunnett's Test)
of data. Analysis of data using point estimation techniques showed
the IC,5 was greater than 100 percent, and, therefore, so was the
ICy5-based NOEC. 1ICys5 analysis of data is the preferred method
according to current EPA guidance. [5]

Results, Survival Data:

Daily percent survival summary for Ceriodaphnia Survival Test,
CR—ERP Study, January 25-31, 1994.

Treatment Total Daily % Survival
1 2 3 4 5 6

Control 100 100 100 100 100 100
CRM 9.0-50% 100 100 100 100 100 100
CRM 9.0-100% 100 100 100 100 100 100
PCM 1.0-50% 100 100 100 100 100 100
PCM 1.0-100% 100 100 100 100 100 100
PCM 2.9-50% 100 100 100 100 100 100
PCM 2.9-100% 100 100 100 100 100 100
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Results, Reproduction Data:

6.2.3.1 Statistical Decision Process for Determining Toxicity Endpoints for
6-Day (3-Brood) Reproduction of Ceriodaphnia, CR-ERP Study,
January 25-31, 1994.
rgRO“ﬂH AND REPRODUCTION EFFECTS
B Gy W I R
— A
g ey
wgs.%*ﬁ - r Wﬂ“ﬂéﬁc ﬂ NON—~NORMAL DISTRIBUTION
NORMAL DISTRIBUTION ! ﬂ HETEROGENEOUS VARIANCE
BARTLETT'S TEST ;‘
HOMOGENEOUS VARIANCE - W’ T T o] LR,
No ey
ves A
i Y YES
SonrtRron ouwerrs STORLS Mu-ONE « o A SiM »
ENOPOINT ESTIIATES
NOEC, LOEC
o Test requires 4 mﬂm«/wﬁm& B
6.2.3.2 Analysis of Reproduction (young/female/3-broods) Data Using
Dunnett's Test for Ceriodaphnia 6-Day (3-brood) Reproduction Test,
CR-ERP Study, January 25-31, 1994.
No transformation applied before data analysis. For this set of
data, the minimum significant difference is 2.86.
This represents a 7.64% decrease in mean young/female.
T = 2.35 Alpha = 0.05 (one-tailed test)
Number Young
Treatment Replicate Mean S*
1 2 3 4 5 6 7 8 9 10
Control 41 34 36 35 39 37 40 34 39 39 37.4
CRM 9.0-50% 39 41 38 35 38 37 35 38 40 41 38.2
CRM 9.0-100% 39 41 30 39 38 38 35 40 32 37 36.9
PCM 1.0-50% 36 37 31 34 37 30 37 41 43 39 36.5
PCM 1.0-100% 36 31 32 33 32 31 33 32 35 35 33.0
PCM 2.9-50% 35 36 33 39 36 38 39 36 35 37 36.4
PCM 2.9-100% 34 31 32 35 36 39 35 34 36 34 34.6
*Values significantly less than the control (Medium). EMS = 7.4.

Note: PCM 1.0-100%: ICys5 >100%.




.3.1

3.2

4.1

4.2

4.2.1

4.2,

.4.3.1

‘4.3

.4.3

2

.3

.2

.3

Physical/Chemical- Parameters

Overall Test Temperature: Fathead Minnow - 25.2°C (21.4°C-26.3°C)
Daphnid -~ 25.3°C (24.2°C-25.9°C)

Water chemistry summary for CR-ERP Study, January 25-February 1,
1994,

See: Appendix A Water Chemistry Mean Values and Ranges
for Fathead Minnow and GCeriodaphnia Tests,
CR-ERP Study, January 25-February 1, 1994

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 and daphnids.

Fathead Minnows

Date/Time of Most Recent Test:
January 5, 199470945 CST to January 12, 1994/0930 CST

LOEC: 0.008 mg Cu/L

NOEC: 0.003 mg Cu/L

10252 0.008 mg Cu/L

Control Chart Information:

Number of standard tests completed by laboratory: 51

LOEC Range: 0.008-0.02 mg Cu/L (one concentration increment)
NOEC Range: 0.003-0.008 mg Cu/L (one concentration increment)
ICys Range: 0.004-0.012 mg Cu/L

Ceriodaphnia

Date/Time of most recent test:

January 5, 19%4/1245 CST to January 11, 1994/1245 CST

LOEC: 0.02 mg Cu/L
NOEC: 0.008 mg Cu/L
ICy5: 0.016 mg Cu/L

Control Chart Information:
Number of standard tests completed by laboratory: 53

LOEC Range: 0.008-0.05 mg Cu/L (two concentration incfements)
NOEC Range: 0.003-0.02 mg Cu/L (two concentration increments)
ICy5 Range: 0.011-0.030 mg Cu/L

~13—~




CONCLUSION

Surface water samples were collected by TVA Field Engineering
personnel from Clinch River Mile 9.0, Poplar Creek Mile 1.0, and
Poplar Creek Mile 2.9 on January 24, 26, and 28. Samples were
partitioned (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) to fathead
minnows; however, toxicity to daphnids (significantly reduced
reproduction) was demonstrated in undiluted samples from Poplar
Creek Mile 1.0 in testing conducted by TVA based on hypothesis
testing of data. Point estimation (ICy5) analysis of the data,
however, showed no toxicity in PCM 1.0 samples.
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ATTACHMENT I

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

CRjERP AMBIENT WATER TOXICITY STUDY
Toxicity Test Bench Sheets and Statistical Analyses




TTL CHRONIC TOXICITY TEST MASTER CHECKLIST 7 CL # on2g

Study: DOE /‘}Mb}m,t Test Dates: 1,/;\7_('/95/ - ,QI/,’/s’c/
pate Issued: _//13/d¢ To: DT - . Report Due: _3/ic/3d By: DIs

1. Test organism availability: FH Hinnows—T.L.*gzg c.u.¥ 75  Dpate
Daphnids - T.L. gz/ c.u. && Dpate

2. Sample Collection Coordination: Date /-Z1-94 By JrN With T-Iahffﬁf

3. Glassware availability: T.L. %_ Tech. __ Date _I-(g- 9%

4, Glassware prep. complete: Date /-1{8-%% =~ By -—‘”;é—

5. Data Sheet prep. complete: Date _j.(¢-J¢ By __%J_

6. Test organism availability verification: FH—OK‘} _%_ Daphnids-0K? _%2_

7. Culture Medium Availability: Date /-2¢7% By % With g¢/mps

8. FH Minnow acclimation:
Day 2

By x4 _ __

9., Test Initiation: FH-Date/Time /-25- 9?{/ {M¢_ Daphnid-Date/Time /-25197///4‘5

‘Initial FH Sample ’[5(%5

10. Daily: Day #: © 1 2 3 4 5 6 7
Initial Chem. -~ T.L. 25 Q/j s S 575 LS5 s
o tflor O o OF Dé- ©% o a4
Final Chem. - T.L. /A 0]-{ 515 2 OY) 47
rH. _wr Bhy ”l%-w@& O8— 06 b T3
F.H. - T. L.._@(Z Y o3 p1r AL Ly Y
T.M. 7S 4’5 s 7 ot prl- Zs IS
Daphnid - T.L. &S 5 2 b o 5 = w4
r.u. Gtk —é/ to&- Ol Of— St %l— pé
Log Samples - 'r L ’%ai__ ~d 5  pM #5__ AR Va7 S V..
Secorty Swts S M oK OK_ ok K e ok M

11. Test Termination: FH-Date/Time 2-f- 9{{/1 229 _ Daphnid-Date/Time [ ‘3/‘5‘i/ (120
Clean-up, By: T306k/oys, 2+(-2%

12. Weigh Fish: Date nu-py-2¢ By M-«/ 13. Run Stats: Date 02-03-94 By (ut

14. Report Prep.: Assigned To “J,S | Date 2-22-94 By ﬂé

15. Report Final: Date 3-1-9Y By ‘FJyv)  Approved: D%Q

*Team Leader *Culture Unit #Team Member . PLARC501-1266(1)(Rev 12/93)




Chronic Study Fathead Record Sheet

study_ CA-¢RP A  Jad 9Y
Test Organise__ 7. gsomelas
s V’"”"j/
Beginning Date/Time_ \-A0C. 9¢ (210
K-t ¥fS /
Ending Date/Time =27 - 9¢ t22o0
Personnel g§}W&beck.r Aj+ﬁf6~ulﬂ7ﬁi Sesler

Control/Dilution Water f-mc® #31573€, IS+ 153/ 1SS, /SBY

Test Treatment Identification
1. F-med
2.  CRm 2.0 5V%
3. Cem 2.0 lop%
4, Pem 1O SV
5. Pem 1D (0%
6. Pem 29 =%

7. £rm ‘29 [0

8.
Spavn Date Tile # Ha}tch Date;_
Ya1/9¢ 192315 (1,260, Sa/9¢ /*’ 1320
- BF 1130 Bsysx
Test
NOEC ' > 16 T
LOEC

wowa,_
Notes:




o , FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST Page _ ) of 2
“ Study SR£RE QA JAS 99 . et a7 Personnel <53, b f
Beginning Date/Time /- J7- 2 Ending Date/Time 27 -5¢/ |2 2D s way
o e = Nutber Alive — Sesler
(' | Treatment | Rrep | =Day - |
| ] 2 3 4 5 6 7 |
1 7o Iy, (o {0 (O {0 Notes:
o 2 O > - KX Beaker prosueted
E-mecp -2 [0 1o | ¢ { 0 L0 \f ced
/0 [0 (O [0 (O iy {0 Y nevbd alte
4 Lo Lo Vo 1w foo Lo 1o Chospge- wt on
B: {15 g5 lgc | ool |15 |75 l- 2697 not
(9 10 {2 0 | (O (¢ csntrgded - 0ys
2
cam 2.0 lo 142 (D w | e | w (9
D% 30 o Ll Lyolwe Lo Lo | t-ome amdeede
Sl e o e Lo Ln Lo | a no fede aeu
|15 |7, | g 07| o |75 |75
SAmice I DF - 106Ys AP\ e T 1090 ¢ {ofo00 | 13%2
/ol?f (0174 jo = ove T 7 g9 g9
CAm 9.0 2 ‘2 10 lo (o | (o e | /2
/Do% 3 !? {7 {2 /0 (C> /‘l‘ /0
4 (0 110 (o &2 | (o e 1/
B: |75 |qs e | o |eft |75 |75
o 1 (9 (2 /2 | o /0 i
e (.o 2 /9 [ /0 w | 1O | o ;0
5’D°/n 3 /o /o IE 1% > jo /0
4 19 1 e [/0 0| 9> |#89¢ 7"
BY:  |p/as|d st s o[B8 |1
SAmeilf N 1 ey Rt R IETF LI0¥9C  |r087¢ 1064y o
‘ lek 9l {9 iJ 1. /9 1| /o 19 (o
e (D 2 /2 19 o) o o | &1 8
{O0% 3 [0 12 ) 2 (o 10 /2
4 19 (2 0 Lw Lo 9 8
By: | o [ &S | o5 | af {ogs ¥ | 877
' | 15 1o 10 0 1 0 11D 10
Tem 2.9 2 19 9 4 yi 7 114 7
DY, 3 15 i0 (o (O o | (g )
) 13 A (v (0 /0 1y /0
By: 45 AL ofs Loy |85 |y | o
0 1 2 3 4 5 ‘b ,
Fed- Time/By: Qurshan ceds/irt LXfrt OPOLeh plrtfrt ciltlan

30/t [2lofrs RS/TS [23S/T {RUAedb AR 24 £

lriafors  1635fov— [S"Q,-#}Kkluo/c‘.a 74 .5":/ Jtr
Dilution Water 10: (S7( 513 1S4l [S82 (S5 /S¥Y ,55F
(PLARC501-257) Reviewed By: £LS %12 Mo g5 m5 i &P

R =




FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

Study CR-€RP_ QA (JAS 5’7 23 <2Y 2 Personnel
Beginning Date/Time j~,§—9¢/))h Ending Date/Time sas -5v/12.20 ,

l
l

= Nurber Alive —
Treatment | Rep [ =fay -

1 5|3 4 5 7 |
SAMST 10 IF /e XS 1%23-? /O7ES | (087y /087;/ #
(uLTE 10 /ij o (Lo L0 /D 1o

em 2.9 2 2 1 49 1o [0 0 o 110

(D075 40 (0 2 | 40 V4o, /D (O

{o {0 {0 [0 /0 0 (0
B o 11 o5 |8l |5 | o5 1D

4

By:

0 1 2 3 4 ] 6
Fed- Time/By: otxefur (HS/R Mﬂ’w
\Rielol | SMfTs EB/T _la s 12 QHAN 20/
lossorr o3 ofgkt. puclas gl
Dilution Water 1D: 43\ 1539 [5¥R I59Y 1SY) /5&Y iSEY

(PLARC501-257) Reviewed By: gz (ﬂ % 7!95,. ng ;f; 52 ﬂ};

Page _2 of
i A

Sesler

Notes:




“ : (v 02-08-7
‘r
( Analysis of Survival
CR-ERP JANUARY
Starting Date: 01/25/94
Survival (%) Data
Replicate
Treatment 1 2 3 4 5 6 7 8 9 10 Mean
F-MEDIUM 1.00 1.00 1.00 1.00 . . . . . . 1.00
CRM 9.0 50% 1.00 1.00 1.00 1.00 . . . . . . 1.00
CRM 9.0 100% 0.90 1.00 1.00 1.00 . 0.98
PCM 1.0 50% 1.00 1.00 1.00 0.90 . . . . . . 0.98
PCM 1.0 100% 1.00 0.80 1.00 0.80 . . . . . . 0.90
PCM 2.9 50% 1.00 0.90 1.00 1.00 . 0.98
PCM 2.9 100% 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*
CRM 9.0 50% 4 10 18
CRM 9.0 100% 4 10 16
PCM 1.0 50% 4 10 16
PCM 1.0 100% 4 10 14
PCM 2.9 50% 4 10 16
PCM 2.9 100% 4 10 18

* Values less than Critical Rank Sum significantly less than the
control (F-MEDIUM ).




TREATMENT
CRM 9.0 50%
CRM 9.0 100%
PCM 1.0 50%
PCM 1.0 100%
PCM 2.9 50%
PCM 2.9 100%

Non-paramatric analysis of toxicity data 2

. 5:43 Tuesday, January 21, 1992

STUDY=CR-ERP JANUARY ST DATE=012594 PARM=MINS TEST=STEEL ~---=--=~-

CRITICAL SIGNIFICANT

N CONTROL N EFFLUENT RANK SUM RANK SUM DIFFERENCE

N N N NS

b i W W

18
16
16
14
16
18

10
10
10
10
10
10




C. ¢ Non-paramatric analysis of toxicity data 1

. ' © 5:43 Tuesday, January 21, 1992
S . S
( T - T U
S _ T F N N R M
T D P CY RC MCM_ T T R
) 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 CR-ERP JANUARY 012594 MINS 2 0 10 4 4 4 4 4 6 6 STEEL 1 CRM 9.0 50% 18
2 CR-ERP JANUARY 012594 MINS 2 0 10 4 4 4 4 4 6 6 STEEL 2 CRM 9.0 50% 18
3 CR-ERP JANUARY 012594 MINS 3 0 10 4 4 4 4 4 6 6 STEEL 1 CRM 9.0 100% 20
4 CR-ERP JANUARY 012594 MINS 3 0 10 4 4 4 4 4 6 6 STEEL 3 CRM 9.0 100% 16
S CR-ERP JANUARY 012594 MINS 4 0 10 4 4 4 4 4 6 6 STEEL 1 PCM 1.0 50% 20
6 CR-ERP JANUARY (012594 MINS 4 0 10 4 4 4 4 4 6 6 STEEL 4 PC(M 1.0 50% 16
7 CR-ERP JANUARY 012594 MINS 5 0 10 4 4 4 4 4 6 6 STEEL 1 PCM 1.0 100% 22
8 CR-ERP JANUARY 012594 MINS 5 0 10 4 4 4 4 4 6 6 STEEL 5 PCM 1.0 100% 14
9 CR-ERP JANUARY 012594 MINS 6 0 10 4 4 4 4 4 6 6 STEEL 1 PCM 2.9 50% 20
10 CR-ERP JANUARY 012594 MINS 6 0 10 4 4 4 4 4 6 6 STEEL 6 PCM 2.9 50% 16
11 CR-ERP JANUARY 012594 MINS 7 0 10 4 4 4 4 4 6 6 STEEL 1 PCM 2.9 100% 18
12 CR-ERP JANUARY 012594 MINS 7 0 10 4 4 4 4 4 6 6 STEEL 7 PCM 2.9 100% 18




Variable=CENTER

TEST FOR NORMAL DISTRIBUTION
5:40 Tuesday, January 21, 1992

STUDY=CR-ERP JANUARY ST DATE=0125%94 PARM=MINS

UNIVARIATE PROCEDURE

. Tests of assumptions for survival.data (arcsine transformed) 1

Moments

N 28 Sum Wgts 28
Mean 0 Sum -0
std Dev 0.075204 Variance 0.005656
Skewness -0.45664 Kurtosis 0.76369
Uss 0.152703 (CSS 0.152703
Ccv . 5td Mean 0.014212
T:Mean=0 0 Probs>|T| 1.0000
Sgn Rank 8 Probs>|S| 0.6945
Num “= 0 16

W:Normal 0.828921 Prob<W 0.0002

Quantiles (Def=5)

100% Max 0.152434 99% 0.152434
75% Q3 0.040743 95% 0.152434
50% Med 0 90% 0.040743
25% Q1 0 10% -0.12223 B

0% Min -0.15243 5% -0.15243
1% -0.15243

Range 0.304867

Q3-01 0.040743

Mode 0

Extremes
Lowest Obs Highest Obs

-0.15243¢ 44) 0.040743( 51)

-0.15243( 42) 0.040743( 53)

-0.12223¢ 34) 0.040743¢ 54)

-0.12223¢ 52) 0.152434( 41)

-0.12223( 21) 0.152434( 43)

Missing Value .
Count 42
% Count/Nobs 60.00




. . « Tests of assumptions for survival data (arcsine transformed)
* ' TEST FOR NORMAI, DISTRIBUTION

2

5:40 Tuesday, January 21, 1992

--(" ----------- STUDY=CR-ERP JANUARY ST DATE=012594 PARM=MINS ---------=~--

UNIVARIATE PROCEDURE

Variable=CENTER

Stem Leaf # Boxplot
155 2 0
1
0
0 000000000000444444444 21 $-=-t--+
-0
-0
-1 222 3 0
-1 55 2 *
bt LT T TR
Multiply Stem.Leaf by 10%*-1
Normal Probability Plot
0.175+ * Xttt
| +hdtt+
| ++ o+
l Khkkhhkkkkkhkk hk k%
| bbb
| PRSI

| +hdtbt* K
~0.175+++++4+* *
e e D e et e ettt
-2 -1 0 +1 +2




Variable=CENTER

0

.35

0.

0.25

-0.05

-0.15

PARM
ST_DATE
STUDY

, Tests of assumptions for survival data (arcsine transformed)
TEST FOR NORMAL DISTRIBUTION
5:40 Tuesday, January 21, 1992

( » : UNIVARIATE PROCEDURE

Schematic Plots

e 4 e e e e s e e b e e e

____________ fremmmmm—————
MINS
012594
CR-ERP J




. « Tests of assumptions for survival data (arcsine transformed) 4
* TEST FOR NORMAL DISTRIBUTION

5:40 Tuesday, January 21, 1992

--( ----------- STUDY=CR-ERP JANUARY ST DATE=012594 PARM=MINS ------c-c-ccou--

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

RANK FOR VARIABLE CENTER

NOTE: 42 obs had missing values. 21 obs hidden.




« Tests of assumptions for survival data (arcsine transformed) 5
> TEST FOR NORMAL DISTRIBUTION

5:40 Tuesday, January 21, 1992

| - e STUDY=CR-ERP JANUARY ST DATE=012594 PARM=MINS ----c-c----=c---=

} FREQUENCY OF CENTER

FREQUENCY
12 + * k% dk
l * %k %k k
11 + *hkkkk
‘ %k %k k
10 + * ok ok ok ok
I * % %k * k
9 4 %k oKk dek % d Kk Kk Kk
l * %k %k K%k * %k kk
8 + * kKKK % % % %k %
( o % % kK %* % %k k%
7 + o %k k% dok ok ok ok
1 % %k % % ¥k % % Kk Kk
6 + *k ok kk *okk ok k
l *k Kk w ok * gk k ok
5 4+ *kkkk *hkhkkk
l *hkkkk *khk*k
4 + *kk kK * % % %k
l * kKKK %* % % Kk %
3 4+ % % % K%k Kkkkk . Kkkkkk
‘ %k ek *kkkk *dkkkk o
2 4+ *kkok ok *kkdk dok kK k *dkdkkk Kk kkk
l dkk kK kkkhk Kk Kk kkkkok %k %k % %k
1+ *kkkok *kkk Kk * Kk Kk %ok %k k ok *kKkkk
l dkkkok kkdkkk * ok ke Kk ok dkdkkok ckkKkk
-0.16 -0.12 -0.08 -0.04 0.00 0.04 0.08 0.12
CENTER MIDPOINT




'rests of assumptions for survival data {(arcsine transformed) -6
TEST FOR NORMAL DISTRIBUTION
5:40 Tuesday, January 21, 1992

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

5:40 Tuesday, January 21, 1992

-( cemmemmeees STUDY=CR-ERP JANUARY ST DATE=012594 PARM=MINS -----v-cccoun--

General Linear Models Procedure
Class Level Information

Class Levels Values
TRT 7 CRM 9.0 100% CRM 9.0 50% F-MEDIUM PCM 1.0 100%
PCM 1.0 50% PCM 2.9 100% PCM 2.9 50%

Number of observations in by group = 70

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




. . Tests of assumptions for survival data (arcsine transformed) 8
N LEVENE’S TEST FOR HOMOGENEITY OF VARIANCE

5:40 Tuesday, January 21, 1992
"1(l“-;;-?---¥-¥$STUDY=CR-E§P JANUARY ST DATE=012594 PARM=MINS ------nc--==-=--

General Linear Models Procedure

Dependent Variable: ABS_VAL :
Sum of Mean

Source DF Squares Square F Value Pr > F
Model 6 0.07333724 0.01222287 17.18 0.0001
Error 21 0.01493962 0.00071141
Corrected Total 27 0.08827687
R-Square C.V. Root MSE ABS_VAL Mean
0.830764 55.60444 0.026672 0.04796790
Source DF Type I SS Mean Square F Value Pr > F
TRT 6 0.07333724 0.01222287 17.18 0.0001
Source DF Type III SS Mean Square F Value Pr > F
T 6 0.07333724 0.01222287 17.18 0.0001
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. FATEEAD DRY VEIGE? RRCORD SHES! lotz
Study/Date CR-€P¢ g AW j’f_/ . ) Pezsogqe; -7

~ Pans:Date/Tine of Dtyinq,zlezzfz’ =2/ 195 oraoRishiDate/Tine of brying 2/9/94 035D 0450 Ca il

{7 raustbate/tine of Veighlag2lobry 0¥30-ozo FishiDate/tine of Velghing c2-o-4 /1360 /9IS

T I T Tt L T ARt L A P A E R RS R S P A S F AT 1 B E T ST ST P zzz2 =::==§E§;:ﬁ=‘:=::=:=::: .
Sauple 1D Yare Wt. |tare ¢ Fish WE.| Pish Wt. | § Pish | Mean Wt, |Ditteremct j Totes:
L [ 0095 8| 1. 01044 1O
Initial 2. {05367 |( o545 1o
- 3 [.0083 7 | 1. 004984 e
::::::::::::::2;:::::.{::0::(:5:6:5:::’:::S:L:{:C'l:.':‘:}::: .::::::::::-.:::;l:Q::::-::::::::::: Z£22TTESETITTEIERTES
e, e R
Y 1099393106999 /D
Emgo 1. [0Y58 |1, 6uase /2
3 [, 0200%
s 109908011 0244 [0
::::::::::::::2;::::: :O:':Z.Z:o::g:gz: Qs q-f( 342 --::::é::o:::: zzsozssseIssInSIssaIsIssesIRR:
L 102212 |icana L7 L7
‘&%2- 2 DISO? |1 o141t (O
YA 3
C 10,9901 |o.qqs 36 /0
: L 10.99/79 10 .99u5] (O
L liosugy |1 ozas 9
e 22 1 {0259 1100158 { O
L3023 11.03520 {O
::“““""“553:::--Z‘-Qﬁzg:"zg- | qu:-l“l“ = /O ss238sR2s2 <
_ 1 02333 | . o0c3ac 1O
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FATHELD DRY WEIGHT RECORD SEER? Plge-:?;“—'z';
Study/bate CR-€Pr gp AW 74 Personuel_gpS
Pans:Date/tine of Drying 2/i)9¢ 1335 3fafsy oFes Rishidate/Tine of Drying o2 -0 5y forsoaas0 T
Pans:Date/tine of Velghing R/2(?y @930 43~ Fish:Date/tine of Veighing oay.ou-¢f 1300 - 1413

————

R
ceesmssssssTrssssEEsImSSESTSEIEIIIISEESSS - . Sy :
T e T P R e P e e T T e P PP PR T T S L T et bt

it.
Sample ID | ‘Yare Wt. (fare + Pish Wt.| Pish Wt. [ § Fish | Mean ¢, Dmgtence Totes:

Ieitial 2.

........

e T T T T e T I T i T I s s ittt e

224+t 1332 2 333t 14224 12 33 2 St 1 2122 1 4 222 1 2 2 2222t P2 20 T 2 H 4 H ¥+ttt A A P R g A R S

Lo/4%3 |1.01370 [ D

/07320 | 10117 )
Ao M ozvpgty . oqges L (o f e

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

S L P R e R L T T P T e T S A L R R R AR R R
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FATEEAD DRY WEIGHT RECORD SHER?

Study/Date cdetr Jay J¢  Reweigh _ ' Personnel %
_ Pans:Date/Tine of Drying 2/9/7¢ oz¢o-e900  Rish:Date/tine of Drying 22<%¢ co/0- 4130 T
( Pans:Date/Tine of Veighlng 2/9/9¢ o 950-:¢0¢  Fish:Date/tine of Velghing 25f9y /200 - (220 .
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::=::::::=::::::iEE;:;Efzt?-'::::::
. {Sample 1D | tare Wt |tare ¢ Pish Wt.i Pish WL, | § Pish | Nean Wt. [Ditterence |} Rotes:
L,
Initial 1
3.
.............. Y NN SURNTN SRR SV Y S, R
B At S S e R L R S i e e e S L R e R - ,.j'
fnﬂg%al's T T4 - == ===z ===z -----—------—-----::::::::::--§£1.§== Preu ’
S e Tt i S R
[ Z 2 Zoys 27
¢ o . 7
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Study/Date: CR-ERP QA JANUARY

FATHEAD DRY WEIGHT RECORD SHEET

Page ! of L

Pergonnel: DJS

Pans:Date/Time of Drying: 02/01/94-1335 to Fish:Date/Time of Drying: 02-04-94/0750-0950 CLR
02/02/94-0720 ’
Pang :Date/Time of Weighing: 02-02-94/0830-1030 Fish:Date/Time of Weighing: 02-04-94/1300-1415
|
| | | | | Mean Wt. | Mean Wt. |Mean Wt|
Sample ID | ‘Tare Wt. |Tare + Fish Wt.| Fish wt. | # Fish | grams (Difference | mg | Notes:
-------------------- R et B B S e Rl EX L et
1. | 1.00958 | 1.01044 | 0.00086 | 10 | 0.000086 | - | -
| t | | ! [ ! {
! | | | | | ! |
Initial 2. { 1.05367 | 1.05454 | 0.00087 | 10 | ©.000087 | - { -
} | | ! | I I f
| | | | ! | | |
3. | 1.00897 | 1.00984 | 0.00087 | 10 | 0.000087 | - | -
{ { [ | | { [ |
| | I | ] | | |
4. | 1.04885 | 1.04973 | 0.00088 | 10 | 0.000088 | - | -
|
Initial 0.000087 |
Mean Wt. |
|
1. | 0.99383 | 0.99799 | 0.00416 | 10 | 0.000416 | 0.000329 | 0.416 |
{ ( ( | | | { [
] I | ] | | | I
MEDIUM 2. | 1.04586 | 1.04988 | 0.00402 | 10 | 0.000402 | 0.000315 | 0.402 |
| | | ! | I | i
| | | ! ] | | |
3, I 1.02007 | 1.02469 | 0.00462 | 10 | 0.000462 | ©0.000375 | 0.462 |
| | I | | ! | |
| | I | | ! | |
4. { 0.99080 | 0.99527 | 0.00447 | 10 | 0.000447 |. 0.000360 | 0.447 |
!
1. | 1.02212 | 1.02612 | 0.00400 | 10 | 0.000400 | 0.000313 | 0.400 |
| i | | | 1 | |
] | (R | I ] | ]
CRM 9.0 2. | 1.01509 | 1.01911 | o0.00402 | 10 | 0.000402 | 0.000315 | 0.402 |
sot | | | | I | | |
| | | | l | | |
3. | 0.99111 | 0.99536 | 0.00425 | 10 | 0.000425 | 0.000338 | 0.425 |
| | | | | | | |
| | i ! | I i ]
4. { 0.99199 | 0.99687 | ©0.00488 | 10 | ©0.000488 | ©.000401 | ©.488 |
== = =ux|
1. { 1.03494 | 1.03928 | ©0.00434 | 9 | 0.000482 | 0.000395 | 0.482 |
| | I | | | | i
! | | | | | ! !
CRM 9.0 2 | 1.00259 | 1.00715 | 0.00456 | 10 | 0.000456 | 0.000369 | 0.456 |
100% | | | I t i | !
I | | | | ] | ]
3. | 1.03023 | 1.03520 | 0.00497 | 10 | 0.000497 | 0.000410 | 0.497 |
| | | | | l | l

PR "‘(




2 o4 2

{ |
) | 4. | -1.02469 | 1.02941 | 0.00472 | 10 | 0.000472 | ©0.000385 | 0.472 |

| |

| 3. | 1.00333 | 1.00820 | o0.00e87 | 10 | 0.000487 | ©.000400 | 0.487 |
( | | | ! | | 1

| I | | | I | I !

jpeM 1.0 2. | 1.05335 | 1.05791 | ©0.00456 | 10 | 0.000456 | ©.000369 | 0.456 |

I so% | | | | | ] | |

| | | ! [ ! ! | I

i 3. i 1.02013 | 1.02460 | ©0.00447 | 10 | 0.000447 | ©0.000360 | 0.447 |

| | ] | I ! ! | |

| { ! ! I | | ! ! ]

i 4. | 1.01373 | 1.01814 | 0.00441 | 9 | 0.000450 | ©0.000403 | 0.490 |

| [

| 1. | 1.06288 | 1.06790 [ 0.00502 | 10 | 0.600502 | o©.o00415 | 0.502 |

! | | | ! | | | I

| | l I | | | I I

jpcH 1.0 2. | 1.03662 | 1.04156 | 0.00494 | 8 | 0.000617 | ©0.000530 |(0.617

I 1o00% | | I ! ! I I I T }k,

i | [ ! | ! I | ! R

| 3. { 1.01796 | 1.02213 | 0.00417 | 10 | 0.000417 | ©0.000330 |<o.417>]

| 1 | ! 1 ] | ! |

! | | J | | | I |

] 4. { 0.99109 | 0.95518 | 0.00409 | 8 | 0.000511 | 0.000424 | 0.511 |

] |

| 1. | 1.03787 | 1.04117 | 0.00330 | 10 | 0.000330 | 0.000243 |(@.330

! | | | l r n ! 1N R enry

1 | | | ] | ] | 1

|pcw 2.9 2. | 1.00586 | 1.02023 | 0.00437 | 9 | 0.000486 | 0.000399 | 453}5:1 )
! so% I ! | [ I | | |
- | | | | ] | 1 |

[ 3. | 0.99669 | 1.00148 | 0.00478 | 10 | 0.000479 | ©0.000392 | 0.479 |

| | | [ I | | ! [

! ] | ! | | ] | |

| 4. | 0.99340 | 0.99776 | ©.00436 | 10 | 0.000436 | ©0.000349 | 0.436 |

! I

| 1. } 1.01702 | 1.02129 | 0.00427 | 10 | 0.000427 | ©.000340 | 0.427 |

| | ! l | | | ! ]

l | | ! | ! ] | |

ipex 2.9 2 i 1.01443 | 1.01870 | ©.00427 | 10 | 0.000427 | 0.000340 | ©.427 |

I 200% 1 | | | ! | | |

l ! ] ! | ] | | |

i 3. | 1.07320 | 1.07771 | ©0.00451 | 10 | 0.000451 | ©.000364 | ©.451 |

! | [ | ! | | | ]

| | I | ! I | | |

| 4. { 1.07408 | 1.07915 | o©.00507 | 10 | ©.000507 | ©.000420 | 0.507 |

I = == I

Reviewed By: Russell
Cre C2-C% i




oR-a4-94 K

Analysis of 7-day Larval Growth Test
CR-ERP JANUARY
Starting Date: 01/25/94
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 19.64 % 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

f e e e e e e e e e e e e e e e e mm e — e m e —m———— e —————
1 F-MEDIUM 0.42 0.40 0.46 0.45 . . . 0.43 - — -
2 CRM 9.0 50% 0.40 0.40 0.43 0.49 . . . . 0.43
3 CrRM 9.0 100% 0.48 0.46 0.50 0.47 . . . 0.48
4 POM 1.0 50% 0.49 0.46 0.45 0.49 . . . 0.47
5 PCM 1.0 100% 0.50 0.62 0.42 0.51 . . . 0.51
6 PCM 2.9 50% 0.33 0.49 0.48 0.44 . N 0.44
7 PCM 2.9 100% 0.43 0.43 0.45 0.51 . 0.46

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

Source DF Sum OF Sq. Mean Sq. Calc F F(0.05)
Among 6 0.022 0.004 1.530 0.2168
Within 21 0.051 0.002

Total 27 0.000




Analysis of untransformed data 1
10:27 Thursday, February 6, 1992

STUDY=CR-ERP JANUARY
ST_DATE=012594
PARM=MING

DUNNETT’S TEST

T = 2.45 ALPHA = 0.05

TREATMENT N MEAN SIGNIFICANT -
DIFFERENCE
F-MEDIUM 4 0.43
CRM 9.0 50% 4 0.43
CRM 9.0 100% 4 0.48
PCM 1.0 50% 4 0.47
PCM 1.0 100% 4 0.51
PCM 2.9 50% 4 0.44
PCM 2.9 100% 4 0.46

MINIMUM SIGNIFINANT DIFFERENCE = 0.08
THIS REPRESENTS A 19.64 % DECREASE IN SURVIVAL FROM THE CONTROL




Analysis of untransformed data 2
10:27 Thursday, February 6, 1992

STUDY=CR-ERP JANUARY
ST DATE=012594
PARM=MING

DUNNETT'S TEST

T = 2.45 ALPHA = 0.05

REPLICATE
TREATMENT 1 2 3 4 5 ) 7 8 S 10 MEAN S
F-MEDIUM 0.42 0.40 0.46 0.45 . . . . . . 0.43
CRM 9.0 50% 0.40 0.40 0.43 0.49 . . . . . . 0.43
0 100% 0.48 0.46 0.50 0.47 . . . . . . 0.48
0 50% 0.49 0.46 0.45 0.49 . . . . . . 0.47
0 100% 0.50 0.62 0.42 0.51 . . . . . . 0.51
9 50% 0.33 0.49 0.48 0.44 . . . . . . 0.44
9 100% 0.43 0.43 0.45 0.51 . . . . . . 0.46

MINIMUM SIGNIFINANT DIFFERENCE = 0.08
THIS REPRESENTS A 19.64 % DECREASE IN SURVIVAL FROM THE CONTROL




L Analysis of untransformed data 3
. 10:27 Thursday, February 6, 1992

General Linear Models Procedure
) Class Level Information

Class Levels Values

CRM 9.0 100% CRM 9.0 50% F-MEDIUM PCM 1.0 100% PCM 1.0 50%
PCM 2.9 100% PCM 2.9 50%

TRT 7

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
10:27 Thursday, February 6, 1992

General Linear Models Procedure

)
Dependent Variable: RESP

Source DF
Model _ 6
Error 21
Corrected Total 27

R-Square

0.304271
Source DF
TRT 6
Source DF
TRT 6

Sum of
Squares

0.02208571
0.05050000
0.07258571

C.v.

10.67709

Type I SS

0.02208571
Type III SS

0.02208571

Mean
Square

0.00368095

0.00240476

Root MSE

0.0490384

Mean Square
0.00368095
Mean Square

0.00368035

4

F Value Pr > F
1.53 0.2168
RESP Mean
0.45928571

F Value Pr > F
1.53 0.2168

F Value Pr > F
1.83 0.2168




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

10:22 Thursday, February 6, 1992

STUDY=CR-ERP JANUARY ST DATE=012594 PARM=MIRG ----------------

UNIVARIATE PROCEDURE

Variable=CENTER

Moments

N 28 Sum Wgts 28
Mean 0 Sum 0
std Dev 0.043248 Variance 0.00187
Skewness -0.07951 Kurtosis 1.512062
Uss 0.0505 C(CSS 0.0505%
cv . Std Mean 0.008173
T:Mean=0 0 Prob>|T| 1.0000
Sgn Rank -2.5 Prob>|S| 0.9534
Num *= 0 27

W:Normal 0.949265 Prob<W 0.2124

Quantiles (Def=5)

100% Max 0.1075 99% 0.1075
75% Q3 0.02 95% 0.06
50% Med -0.00375 90% 0.055
25% Q1 -0.02375° 10% -0.0325

0% Min -0.105 5% —=0.0925
1% -0.105

Range 0.2125

R3-01 0.04375

Mode 0.0175

Extremes
Lowest Obs Highest Obs
-0.105¢( 51) 0.045¢( 53)
-0.0925¢( 43) 0.055( 52)
-0.0325¢( 2) 0.055( 64)
-0.03( 12) 0.06( 14)
-0.03¢( 11) 0.1075¢ 42)

Missing Value .
Count 42
% Count/Nobs 60.00




, Tests of assumptions for untransformed data 2
) Test for Normal Distribution :

10:22 Thursday, February 6, 1992
- I STUDY=CR-ERP JANUARY ST_DATE=012594 PARM=MING ----------------~
UNIVARIATE PROCEDURE

Variable=CENTER

Stem Leaf
10 8

TS
o
o]

B
-t
0
r

6 0

4 555

2 28

0 025888
-0 8222852
-2 200552

A 3NN W
+

[}
o©
[ V]
[
0O ——

Multiply Stem.Leaf by 10**-2

Normal Probability Plot




Tests of assumptions for untransformed data 3
Test for Normal Distribution
10:22 Thursday, February 6, 1992

i UNIVARIATE PROCEDURE
Schematic Plots

Variable=CENTER

I
0.125 +
I
I
| 0
0.1 +
I
I |
I I
0.075 + |
I I
| I
I |
0.05 + |
I I
I I
I |
0.025 + |
| fmmm—- +
I I I
I | |
0+ - — [+ ]
| Kmmmm e *
| I I
I I I
-0.025 + = +
I I
I I
| |
-0.05 + |
| I
| I
I I
-0.075 + |
I I
| I
] 0
-0.1 +
| 0
|
|
-0.125 +
____________ fommmmc————-
PARM MING
ST_DATE 012594

) STUDY CR-ERP J




Tests of assumptions for untransformed data 4
10:22 Thursday, February 6, 1992

----------- STUDY=CR-ERP JANUARY ST DATE=012594 PARM=MING ------------~---
Plot of CENTER*RANKIT. Symbol is value of TRT_NO.
CENTER

0.15
0.10

0.05

31
-0.05
-0.10
-0.15

I
|
I
|
I
I
|
I
I
I
|
I
|
I
|
|
0.00 + 523
I
I
I
|
I
I
I
|
|
I
I
I
|
|
I
|

RANK FOR VARIABLE CENTER

NOTE: 42 obs had missing values. 6 obs hidden.
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Tests of assumptions for untransformed data : 5
Bartlett’s Test for Homogeneous Variance
10:22 Thursday, February 6, 1992

STUDY=CR-ERP JANUARY
ST DATE=012594

PARM=MING
TREATMENT N MEAN VARIANCE
F-MEDIUM 4 0.43 0.001
CRM 9.0 5 4 6.43 0.002
CRM 9.0 1 4 0.48 0.000
PCM 1.0 5 4 0.47 ) 0.000
PCM 1.0 1 4 0.51 0.007
PCM 2.9 5 4 0.44 0.005
PCM 2.9 1 4 0.46 0.001

BARTLETT'S TEST STATISTIC = 10.562
PROB>B = 0.103
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Cut

Analysis of 6-day Reproduction Test
CR-ERP JANS4
Starting Date: 01/25/94
Analysis of Reproduction (# young/female/6 days) Data Dunnett’s Test

No transformation applied before data analysis.
For this set of data, the minimum significant difference is 2.86

This represents a 7.64 % reduction in Reproduction (# young/female/é6 days).

T = 2.35 ALPHA = 0.05

Replicate
TREATMENT 1 2 3 4 ] 6 7 8 9 10 MEAN S
MEDIUM 41 34 36 35 39 37 40 34 39 39 37.40
2 CRM 8.0-50% 39 41 38 35 38 37 35 38 40 41 38.20
3 CRM 9.0-100% 39 41 30 39 38 38 35 40 32 37 36.90
4 PCM 1.0-50% 36 37 31 34 37 30 37 41 43 39 36.50
5 PCM 1.0-100% 36 31 32 33 32 31 33 32 35 35 33.00 *
6 PCM 2.39-50% 35 36 33 39 36 38 39 36 35 37 36.40
7 PCM 2.9-100% 34 31 32 35 36 39 35 34 36 34 34.60

Source  DF Sum OF Sq. Mean Sq. Calc F F(0.05)
Among 6 88.371 31.395 4.240 0.0012
Within 63 6.200 7.400




Analysis of untransfomed data 1
12:28 Monday, January 13, 1992

STUDY=CR-ERP JAN94
ST_DATE=012594
PARM=CERR

DUNNETT'S TEST

T = 2.35 ALPHA = 0.05

TREATMENT N MEAN SIGNIFICANT
DIFFERENCE
MEDIUM 10 37.40
CRM 2.0-50% 10 38.20
CRM 9.0-100% 10 36.90
PCM 1.0-50% 10 36.50
PCM 1.0-100% 10 33.00 *
PCM 2.9-50% 10 36.40
PCM 2.9-100% 10 34.60

MINIMUM SIGNIFINANT DIFFERENCE = 2.86
THIS REPRESENTS A 7.64 % DECREASE IN SURVIVAL FROM THE CONTROL




T ' Analysis of untransformed data .2
12:28 Monday, January 13, 1992

STUDY=CR-ERP JAN94

ST DATE=012594
PARM=CERR

DUNNETT'S TEST

T = 2.35 ALPHA = 0.05

REPLICATE
TREATMENT 1 2 3 4 5 6 7 8 9 10 MEAN S
1 MEDIUM 41 34 36 35 39 37 40 34 39 39 37:40
2 CRM 9.0-50% 39 41 38 35 38 37 35 38 40 41 38.20
3 CRM 9.0-100% 39 41 30 39 38 38 35 40 32 37 36.90
4 PCM 1.0-50% 36 37 31 34 37 30 37 41 43 3% 36.50
5 PCM 1.0-100% 36 31 32 33 32 31 33 32 35 35 33.00 *
6 PCM 2.9-50% 35 36 33 39 36 38 38 36 35 37 36.40
7 PCM 2.9-100% 34 31 32 35 36 39 35 34 36 34 34.60

MINIMUM SIGNIFINANT DIFFERENCE = 2.86
THIS REPRESENTS A 7.64 % DECREASE 'IN SURVIVAL FROM THE CONTROL




Analysis of untransformed data 7 . 3
12:28 Monday, January 13, 1992

_ General Linear Models Procedure

(’ ‘ » Class Level Information
Class Levels Values
TRT 7 CRM 9.0-100% CRM 9.0-50% MEDIUM PCM 1.0-100% PCM 1.0-50%

PCM 2.9-100% PCM 2.9-50%

Number of observations in data set = 70




Analysis of untransformed data

4

12:28 Monday, January 13, 1892

Generai Linear Models Procedure

DeL.ndent Variable: RESP

Source DF
Model 6
Error 63
Corrected Total 69

R-Square

0.287778
Source DF
TRT 6
Source DF
TRT 6

Sum of
Squares

188.37142857
466.20000000
654.57142857

cC.v.

7.526505

Type I SS
188.37142857
Type III SS

188.37142857

Mean
Square

31.39523810

7.40000000

Root MSE

2.7202941

Mean Sqguare
31.39523810

Mean Square

31.39523810

F Value Pr > F
4.24 0.0012
RESP Mean

36.14285714

F Value Pr > F
4.24 0.0012
F Value Pr > F
4.24 0.0012




Variable=CENTER

Tests of assumptions for untransformed data

Test for Normal Distribution
12:25 Monday, January 13, 1992

UNIVARIATE PROCEDURE

STUDY=CR-ERP JAN94 ST_DATE=012594 PARM=CERR

1

Moments

N 70 Sum Wgts 70
Mean 0 Sum -0
Std Dev 2.599331 Variance 6.756522
Skewness -0.33935 Kurtosis 0.367667
Uss 466.2 C8S 466.2
cv . Std Mean 0.310679
T:Mean=0 0 Prob>|T| 1.0000
Sgn Rank 49 Prob>|S| 0.7671
Num *= 0 68

W:Normal 0.982808 Prob<«W 0.7548

Quantiles (Def=5)

100% Max 6.5 9%% 6.5
75% Q3 1.8 95% 4.1
50% Med 0 90% 2.9

— 25% Q1 -1.4 10% -3.4 e e
0% Min -6.9 5% -4.9
1% -6.9

Range 13.4

Q3-01 3.2

Mode -0.4

Extremes
Lowest Obs . Highest Obs
-6.9( 23) 3.6( 1)
-6.5¢( 36) 4.1( 22)
-5.5( 33) 4.4¢ 66)
-4.9¢( 29). 4.5( 38)

-3.6( 62) 6.5( 39)




" y Tests of assumptions for untransformed data 2
Test for Normal Distribution
12:25 Monday, January 13, 1992
-{r ------------ STUDY=CR-ERP JAN94 ST DATE=012594 PARM=CERR -----------=-----~
UNIVARIATE PROCEDURE

Variable=CENTER

Stem Leaf # Boxplot
6 5 1 '
5 l
4 145 3 . |
3 016 3 |
2 0011566688 10 |
1 114466668 9 o= +
0 0014455568 10 ¥y ok
-0 66654444222 11 | |
-1 94442000 8 omm e +
-2 65400 5 |
-3 644422 6 |
-4 9 1 |
-5 5 1 |
-6 95 2 0
el R EE L E ey Rl 4

Normal Probability Plot
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. . _ Tests of assumptions for untransformed data 3

Test for Normal Distribution

12:25 Monday, January 13, 1992

( ) UNIVARIATE PROCEDURE
: Schematic Plots

Variable=CENTER

12

10

-8

PARM
ST DATE
: STUDY

4 e e e e s b e e e e e e

O (D e e e e e e o e oo—

———————————— - ————-
CERR
012594
CR-ERP J




, ©s Tests of assumptions for untransformed data 4
N 12:25 Monday, January 13, 1992

T T ——— STUDY=CR-ERP JAN94 ST DATE=012594 PARM=CERR - c--ci cmmocion-

( Plot of CENTER*RANKIT. Symbol is value of TRT NO.
CENTER |
8 +
|
l
l
| 4
6 +
|
|
l
| 7 4
4 + 3
| 1
| 53
| 12
| 4
2 + 53
[ 12
| 37
| 2
| 74
0 + 53
l 412 i
| 5 7
| 12
I
-2 4 53
| 41
| 7
| 12
| 7
-4 4+
[
| 3
I
| 4
-6 +
| 4
] 3
|
|
-8 +
it el R R e o mm e e Frmmemmm o R el +--
-3 -2 -1 0 1 2 3

RANK FOR VARIABLE CENTER

F'TE: 30 obs hidden.




Tests of assumptions for untransformed data 5
Bartlett’s Test for Homogeneous Variance
12:25 Monday, January 13, 1992

STUDY=CR-ERP JANS4
ST_DATE=012594

PARM=CERR
TREATMENT N MEAN VARIANCE
MEDIUM 10 37.40 6.489
CRM 9.0-5 10 38.20 4.622
CRM 9.0-1 10 36.90 12.544
PCM 1.0-5 10 36.50 16.500
PCM 1.0-1 10 33.00 3.111
PCM 2.9-5 10 36.40 3.600
PCM 2.9-1 10 34.60 4.933

BARTLETT'S TEST STATISTIC = 10.921
PROB>B = 0.081




CR-ERP JAN94
CR-ERP JAN94
CR-ERP JAN94

cn( JANSL
CRA_ JANSA

.
012594

012594
012594
0125%4
012594
012594
012594

CERR
CERR
CERR

CERR

CERR
CERR

[E I S I R ™ S VR

MEDIUM
CRM 9.0-50%
CRM 9.0-100%

PCH 1.0-5¢%

PCM 1.0-100%
PCM 2.9-50%
PCM 2.9-100%

41.00
39.00
39.00
36.00
36.00
35.00

34.00
41.00
41.00
37.00
31.00
36.00

36.00
38.00
30.00
31.00
32.00
33.00

35.00
35.00
39.00
34.00
33.00
319.00

35.00
38.00
38.00

37.00

32.00
36.00

37.00
37.00
38.00
30.00
31.00
38.00

40.00
35.00
35.00

'37.00

33.00
3%.00

34.00.

38.00
40.00

10007

32.00
36.00

39.00
40.00
32.00
43.00
35.00
35.00

39.00
41.00
37.00
39.00
35.00
37.00
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THE VALUE OF P IS 25.0 DoE  Jmuony

Cut

5 o , , 02-61-64 -
*TER THE NUMBER OF BOOTSTRAP RESAMPLES TO BE TAKEN i

(80 IS THE RECOMMENDED NUMBER) :

THE NUMBER OF RESAMPLES IS 80

**+ [, JSTING OF GROUP CONCENTRATIONS (% EFF.) AND RESPONSE MEANS ***

CONC. (%EFF) RESPONSE MEAN MEAN AFTER POOLING
.000 37.400 37.400
50.000 36.500 36.500
100.000 33.000 33.000

*%% NO LINEAR INTERPOLATION ESTIMATE CAN BE CALCULATED FROM THE INPUT
DATA, SINCE NONE OF THE (POSSIBLY POOLED) GROUP RESPONSE MEANS
WERE LESS THAN 75.0% OF THE CONTROL RESPONSE MEAN,

50.000 » 36.500 — 36.500

100.000 33.000 . 33.000

*** NO LINEAR INTERPOLATION ESTIMATE CAN BE CALCULATED FROM THE INPUT
DATA, SINCE NONE OF THE (POSSIBLY POOLED) GROUP RESPONSE MEANS
WERE LESS THAN 75.0% OF THE CONTROL RESPONSE MEAN.

ddkkkhhkdhhkhkhkhkkhhkhkhkdhbddhkdhhhkhkkdrrhkkhbhddhdhhkhhdbddhkdddkdhbkkdrdkd

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

LSRR AL A2 2SRt 2 SRR X222 22X 2222 XX 2SR R 2 &3

*** BOOTSTRAP ESTIMATES OF ICp FOR ALL RESAMPLES WERE ABOVE THE
HIGHEST CONCENTRATION / % EFF.

C:\BOOTSTRP>
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INITIAL WARNED

DAY  TEKP TEMP DO
0 1.5 25.3 8.4
1 229 5.4 8.2
2 22,5 249 8.3
3 21,7 25,2 8.4
4 20,7 24.8 8.5
5 20.4 247 8.5
6 20,7 25.1 8.4

HEAN 21.5 25.1 8.4

NIN 204 24.7 8.2

NAX 22,9 254 8.5

MEDIUM (CERIO)

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

INITIAL WARMED

<
<

O OV B WD RO DD

TEMP
22.1
21.2
20.8
21.7
20.3
20.3

HEAN  21.1

HIN
HAX

20.3
22.1

(R 9.0 50%

INITIAL
TEHF

oh <

> 253

TENP D
25.0 8
25.0 8
25.1 8.
25.0 8
4.8 8
25.0 8

25.0

~o

4.8 8.3
5.1 8.5

~>

W/F-MEDIUM

HARMED
TEMP
25.2
25.5
25.
25.
25.
25.
25,
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= e D W =
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e
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Lo N}
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COND

21
310
310
310
316
325
324

37

310
325

COND

328
326
328
328
330
330

328

326
330

COND
290
286
287
287
286
290
291

268

HARD
85.5
85.5
85.5
85.5
87.2

85.8

HARD
90.6

ALK CHL
62

60

63

b2
61

62

60
63

ORINE

ALK CHLORINE

62

62

62
b2

ALK CHL

ORINE

-------------------------

INITIAL WARMED

DAY TENP TEMP DO
0 - 4.9 8.2
1 - 29 8.2
2 - U8 8.2
3 - 4.8 8.1
& - 5.0 8.3
5 -- 251 8.3
6 - - -

HEAN 0.0 24.9 8.2

NIN 0.0 24.8 8.1

MAX 0.0 25.1 8.3

PCM 1.0 100%
INITIAL WARMED

DAY TEMP TEMP DO
0 1.3 25,1 8.4
1 2.0 254 8.4
2 0.9 25.2 8.4
3 3.8.25.2 8.3
& 0.2 249 8.2
5 2.6 25.1 8.2
§ 2.5 25.5 8.3

MEAN 1.9 25.2 8.3

MIN 0.2 245 8.2

MAX 3.8 25.5 8.4

PCH 2.9 50% W/F-MEDIUM
INITIAL WARMED

DAY TEMP TEMP 0O
0 - 25.2 8.3
I - 253 8.3
2 .- 252 8.4
1 - 257 8.3
4 - 253 8.4
5 - 5.0 8.4
6 -~ 5.2 8.4

MEAN 0.6 252 6.4

MIN 0.3 250 5.3

MR 3.3 8.

H
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~N OO O OO OO

o

e Tt B BN =]
. . . . . . .
N O OO NN
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R B §
o

R N B e A N e =]
. . o0
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-

~d 3

COND
290
288
298
297
246
246

278

246
298

COKD
254
255
272
273
164
154
163

219

154

273

- COND
288
282
270
27¢
237
240
240

HARD

HARD
99.2

90.6

65.0

84.9

65.0
99.2

ALK

ALK
71

63

59

42
71

0

L ]

CHLORINE

CHLORINE
(0.1

(0.1

(0.1




PCK 2.9 506% W/C-MEDIUM

- -~ -

INITIAL WARMED INITIAL WARMED
DAY TEMP TENP DO pH COND HARD ALK CHLORINE DAY TEMP TEMP DO  pH COND HARD ALK CHLORINE
0 - 251 8.1 8.0 289 - - - 0 - 251 8.1 7.8 292 - - -
1 - 253 82 7.9 94 - o= - 1 == 251 8.2 7.8 289 - - -
2 .- 4.8 8.2 7.9 294 - - - 2 - 5.0 83 7.7 07 - - -
3 - 253 81 7.9 95 - == e 30 - 253 80 77 Ay e e e
4 - 4.9 8.2 8.0.290 - - - 6 - 250 8.2 7.8 U4 - - -
5 -~ 25.0 83 8.0 292 - - - 5 - 25.0 8.3 7.7 UL - - e
MEAN 0.0 25.1 8.2 8.0 292 0.0 0 - MEAN 0.0 25.1 8.2 7.8 270 0.0 0 -
HIN 0.0 248 8.1 7.9 289 0.0 0 - MIN. 0.0 25.0 8.1 7.7 240 0.0 0 -
AX 0.0 253 8.3 8.0 295 0.0 0 - MAX 0.0 25.3 8.3 7.8 292 0.0 0 ---
CRM 9.0 100% PCH 2.9 100%

INITIAL UARMED INITIAL WARMED
DAY TEMP TENP DO  pH COND HARD ALK CHLORINE DAY TEMP TENP DO pH COND HARD ALK CHLORINE
0 1.1 269 8.4 7.9 263 116.3 103 (0.1 0 3.3 252 8.3 7.7 25 100.9 74 (0.1
1 2.8 255 8.4 7.9 23 - o= - 1 1.3 250 82 7. 287 - == -
2 2.2 5.3 8.4 7.8 266 116.3 102 (0.1 2 0.8 25.2 8.4 7.5 28 8.8 53 (0.
3 3.9 255 83 7.8 25 - - - 3 1.7 5.4 84 1.5 21 - - -
4 0.8 249 83 8.1 255 11.2_ 95 (0.1 4 4.6 253 8.2 7.6 153 581 37 (0.1
5 2.4 253 83 8.0 286 - == - 5 1.4 251 82 7.5 183 - - -
6§ 2.5 252 8.4 8.0 258 - - - 6 1.9 25.2 83 7.5 152 - - -
NEAN 2.2 25.2 8.4 7.9 261 114.6 100 (0.1 MEAN 2.1 25.2 8.3 7.6 204 80.9 55 (0.1
KIN 0.8 249 8.3 7.8 255 111.2 95 (0.1 HIN 0.8 25.1 8.2 7.5 152 58.1 37
MAX 3.9 25.5 8.4 8.1 266 116.3 103 (0.1 X 46 8.4 7.7 257 1009 74
PO 1.0 50% W/F-HEDIUM

INITIAL WARMED
DAY  TEMP TEMP DO  pH COND HARD ALK CHLORTNE
0 - 250 8.4 7.8 286 --- - -
I == 252 8.2 7.0 282 == - =e-
2 - B2 84 77 93 - e e
3 - 253 8.4 7.6 291 e e- -
& - 5.4 8.4 7.6 M2 e -- e
S - 253 B4 7.6 M5 - - -
6 - 53 83 7.6 7 - e e
HEAN 0.0 25.2 8.4 7.7 269 0.0 0 -
MR 0.0 25.0 8.2 7.6 22 0.0 0 -~
WAt 0.0 25.4 8.4 7.8 293 0.0 0 -




- 0 o o 2 o (o o X 7 S G e e Y W e o S 7 A OV £ Y e 2 T Y e o o e e v Y O S D e e SV AR W WY W ararer

( FISH FINAL

CRM 9.0 50% W/F-MEDIUM CRK 9.0 100% PCH 1.0 50% W/F-MEDIUM
DAY TEMP DO pH  COND DAY  TEMP 00 pH  COND DAY TEMP DO  pH  COND
1 25,6 63 7.8 1 283 59 7.8 1255 6.3 7.7
25.7 6.6 295 25.4 5.5 266 5.4 5.9 288
25.6 6.2 25.2 6.2 25.2 6.0
25.6 6.5 25.4 6.1 25.4 6.1
2 %5 5.8 2 25.4 5.7 D2 253 62
25.2 6.2 7.8 25.3 6.0 7.9 26.0 5.8 7.7
25.6 5.6 289 25.4 5.7 267 25.3 5.6 279
26.3 5.8 25.7 5.9 26.0 5.9
3 256 5.6 3 5.8 5.0 3 25.7 8.5
25.9 5.4 25.3 5.7 25.7 5.3
25.3 5.7 1.8 25.8 57 7.9 25.9 5.6 7.6
25.5 5.4 291 25.3 5.4 268 25.5 5.1 293
4 253 4.1 292 4 251 5.9 267 4 289 5.4 297
4.8 5.8 25.6 5.5 25.9 5.2
25.3 5.4 26.2 5.6 25.3 5.6
25.7 5.9 1.8 25.3 5.2 7.8 25.2 5.3 7.6
5 289 53 7.6 5 249 6.2 7.8 5 2.6 5.6 7.4
28,5 5.9 292 28.9 5.1 261 26,8 5.3 245
25.0 4.6 25.1 6.0 25.2 5.3
25.1 57 24.5 6.1 25.3 8.0
6 2.4 6.2 — & 24,8 6.5 6 251 6.0
5.2 6.1 1.8 24.8 59 7.8 28,9 6.0 7.5
24.8 6.2 295 25.5 6.3 260 28,7 6.2 247
26,6 6.4 25.4 5.8 25.4 5.8
7 250 6.6 7 2.8 6.6 7 249 6.4
28.2 6.9 24.8 6.4 24,5 5.8
266 6.6 7.8 24.9 6.7 8.0 286 5.9 7.5
4.6 6.2 291 24,6 6.3 257 25.0 6.4 249
NEAN 25.2 5.9 7.8 292 MEAN  25.2 5.9 7.9 264 MEAN 25.3 5.7 7.6 271
KIN 2.2 4.1 7.6 289 NIN 245 50 7.8 257 KIN 245 5.0 7.4 245
HAX  26.3 6.9 7.8 295 MAX  26.2 6.7 8.0 268 MAX 260 6.4 7.7 297




PCH 1.0 1008 - PCH 2.9 50% W/F-MEDIUK PCK 2.9 100%

( DAY TEMP DO  pH COND DAY TEMP D0 pH  COND DAY TEWP DO pH  COND
1 25.4 60 7.7 1255 6.0 77 1253 63 17
5.3 6.3 258 2.9 6.2 278 5.3 5.9 258
5.5 6.0 5.0 5.9 8.2 6.2
5.4 6.2 5.4 6.4 2.9 5.7
2 253 6.0 2 a4 7 2 256 5.9
5.7 6.2 1.7 5.8 6.1 77 25.4 6.4 7.8
26.0 5.8 257 5.3 5.9 283 25.2 5.6 258
25.5 6.2 25.2 5.8 - 25.5 5.9
3 258 4.7 3085 5.4 3255 5.5
255 5.8 2.5 5.4 5.3 6.1
26,0 5.3 7. 5.8 5.5 7. 251 6.0 7.6
25.6 5.0 275 260 5.6 27 25.8 5.5 21
§ 252 5.4 m £ 5.0 57 273 £ 253 4.9 231
26.0 4.9 253 5.3 2.2 4.9
26,0 5.1 5.3 5.4 5.4 4.7
5.2 4.6 7.5 5.5 4.4 7.5 5.1 55 7.5
5246 5.8 7.4 5 25,0 4.8 7.3 5 245 5.3 7.3
268 4.7 172 4.8 5.6 237 5.0 5.2 160
266 5.9 244 6.0 247 5.8
5.4 5.2 5.3 5.1 247 5.6
6 25.9 5.8 6 2.6 6.3 6 249 5.9
253 5.9 7.5 5.7 6.1 1.8 24.8 6.1 7.4
249 5.9 168 5.3 6.0 241 25.4 5.9 159
265 5.9 S 2.9 6.2 24.5 5.6
7247 5.9 7246 6.5 745 6.4
247 5.9 5.2 6.4 268 6.3
4.7 65 7.5 265 6.6 1.6 255 6.1 1.5
25.0 5.8 166 2.5 6.3 244 25.4 6.3 156
NEAN 25.3 5.7 7.6 225 MEAN 251 5.9 7.6 261 HEAN 25.2 5.8 7.5 208
MIN 245 4.6 7.4 166 NN 214 44 73 2w NIN 245 47 7.3 156
MAX 260 6.5 7.7 277 MAX 26,0 7.7 7.7 6.4 7.8 258

283 HAX  26.2




NEDIUY

pH  COND
7.8

<

DAY TEMP
1 25.4
25.6
25.8
25.5
2 254
- 25.2
25.3
25.7
3256
25.7
25.2
25.5
4253
25.6
25.5
25.1

5 247
24.9
24.7
25.0

6 24.9
24.6
24.7
25.5.

7 w7
24.5
24.5
25.1

325

7.6
312

NSO O NN N B

7.8
315
314

~ g
o O~

324

1.7
327

»

7.7

O\omop\ma@mmmoxlxmmmmoxu‘u-cnmmmoxwamb
- . . . P . .« .

322
KEAN 25.2 6.0 7.7 320

HIN 245 4.3
MY 25.8 4.7

312
327

~ ~z
L .
@K o

MEAN TEMPERATURE 25.2

HINIMUM: 21.4
HAXTMUK: 26.3




CERIO FINAL

(== SE—

CRM 9.0 100% PCM 1.0 50% PCH 1.0 100%
DAY D0 pH DAY D0 pH pay 00 pH DAY DO PH
1 8.0 8.2 1 8.0 8.2 1 7.9 8.l 1 8.0 8.l
2 7.9 8.2 2 7.9 8.3 2 7.9 8.1 2 8.0 8.2
3 8.1 8.3 3 8.0 8.4 3 8.3 8.2 3 8.4 8.3
4 8.1 8.5 4 8.2 8.5 4 8.1 8.3 4 8.1 8.3
5 8.3 8.3 5 8.4 8.4 5 8.3 8.2 5 8.4 8.0
6 8.0 8.3 6 8.0 8.3 6 8.1 8.1 b 8.1 7.9
NEAN 8.1 8.3 MEAN 8.1 8.4 HEAN 8.1 8.2 HEAN 8.2 8.1
NIN 7.9 8.2 NIN 7.9 8.2 HIN 7.9 8.1 HIN 8.0 7.9
HAX 8.3 8.5 HAX 8.4 8.5 HAX 8.3 8.3 HAX 8.4 8.3
PCH 2.9 50% PCH 2.9 100% HEDIUM
DAY 00 - pH DAY D0 pH DAY D0 pH
1 8.0 8.1 1 8.1 8. 1 7.9 8.1
2 7.9 8.2 2 8.0 8.3 2 7.9 8.1
3 8.1 8.2 3 8.2 8. 3 7.9 8.1
4 8.1 8.3 4 8.1 8.2 4 8.0 8.2
5 8.4 8.1 5 8.5 8.0 5 8.2 8.0
6 8.1 8.2 b 8.1 8.0 6 8.0 8.0
HEAN 8.1 8.2 MEAN 8.2 8.1 MEAN 8.0 8.1
MIN 7.9 8.1 MIN 8.0 8.0 MIN 7.9 8.0
NAX 8.4 83 MAX 8.5 8.3 HAX 8.2 8.2
FINAL TEMNP
25.5 25.2 25.5 2.6 247 24.8
25.6 25.0 25.8 25.0 24.7 24.9
25.8 249 25.8 25,1 24.5 24.9
25.2 25.7 25.8° 25.4 25.8 24.8
25.4 25,5 25.7 25.7 25.8 25.1 MEAN:  25.3
25.8 25.2 25.8 25.8 25.5 25.1
2 25.8 25.5 25.3 25.8 24.6 MIN: 24.2
25.1 25.7 25.2 25.3 25.9 24. MAX: 25.9

.
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INITIAL CHEMISTRY
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ATTACHMENT III

CR-ERP AMBIENT WATER TOXICITY STUDY
Meter Calibration - Copies of Logbook Pages




'DO-METER STANDARDIZAT1ON

%

‘METER 10:

27

DATE:_ 114/ 4 r‘zne: Dess BY: TS DATE: tﬁ{ 194 Tive: BY: TS
ANITIAL READING: 9. ~ INITIAC READING: ¥ 9.
{WATER TEMP: 3 . WATER TEMP: /.2 P
AINKLER #1: 3‘? w0 Q¢ WINKLER #1: I r2: A4S
X: 9¢J5 X: 443
CORRECTED READING:__ 7. CORRECTED READING:_4.¢
NOTES:
DATE: '/gg lhiid 6{1!45:05;35: BY: 78 DATE: TIME: BY:
INITIAL READING: (Y INITIAL READING:
_ WATER TEMP: .S WATER TEMP:
WINKLER #1: 'G 3 S o WINKLER #1: #2:
X: Q 23S X:
CORRECTED READING:__A" CORRECTED READING:
NOTES: Ligugl Lot U o Medadizehio
OATE: f/25/2¥  TiME:ow00  BY: g5 owte: /255 yime: [ 32 wr: o= -
INITIAL READING: _ §.5_ INITIAL READING: 12—
WATER TEMP:___20 € ¢ WATER TEMP: .
WINKLER #1: g.< 0, 2y WINKLER #1: ¢§\ 0 53
X: Lys X: 2D
CORRECTED READING: &S CORRECTED READING: P
NOTES:
pATE: 26~ 9 o TiMe: 7207 _ By: DH" DATE: Of -2( -S4  TIME: {33S _BY:
INITIAL READING: T INITIAL READING: §.1%
WATER TEMP: 0 ‘e— WATER TEMP:_J20.9°C
WINKLER #1:_ €1 w2, @ -/ WINKLER #1: &£ [ #2: &
x: €/ X: [ S
CORRECTED READING: 3 [ CORRECTED READING:
NOTES:

oate: /-2 7 time: §0S Hov: OH—

INITIAL REAOING: 9 /

WATER TEMP: &o? '
rya #2: 6.[

WINKLER #1:

X:
CORRECTED REAOI;NG: E'- (

NOT ES‘:

oATE:_//87/ Gy Tmme: 490 i g5
INITIAC READING: &
WATER TEMP: 2.3
WINKLER #1:__ 2.9
X:__§.95 ,
CORRECTED READING: §.4

#2: 9.0




[ T L. M
.

w—— St m— L [T

NOTES:

2
DO METER STANDARDIZATION 8

METER 1G: 2

oaTe: /o 25-5ef 1 745 br: OO pare: 0-28-64 TiMesjuas  BY:Cuc

INITIAL READING: - INITIAL READING:_§.S

WATER TEMP:_A~)O- “( WATER TEMP: 21.1 °C -
WINKLER #1: . #2: f WINKLER #1:_8.S #2: 2.6

X: - x: 3.5%C
CORRECTED READING: CORRECTED READING:_§.§
NOTES: ‘

DATE: /3?“‘9j[ nne:ﬁfa 7 sBy: D{{’ DATE: B1-2G-99  TIME: JLSS _ BY: G

INITIAL READING: INITIAL READING: 3.3
. WATER TEMP: WATER TEMP:_J0.2 T
WINKLER #1: 2 w0, 3 WINKLER #1: 3 #2: 4D
X: - ' X: 8%
CORRECTED READINGE: f’é CORRECTED READING: {.>
NOTES:

DATE:_/~20~54% TiMe; §07 Bv: DR~ OATE: L FO-9y TIME: 725D BY: &S

INITIAL READING: 5. / INITIAL READING: 2 ¢

WATER TEMP: [3 :'? WATER TEMP: Z

WINKLER #1: . 9- ( WINKLER #1: 9.5 #2: 9.«
X: <2 | X: 9,15

CORRECTED READING:___ 9. [ CORRECTED READING:__ 9. (

NOTES:

pate: /- 3(-9¢ y,ns: 4S5 By: ON—  pate: 01-31-94 _ TIME:_I3SS  BY: Gt
INITIAL READING: 20 INITIAL READING: £.G_

WATER TEMP:__ /% Z‘ WATER TEMP:__1G HC
WINKLER #1:___ ¢ %9 WINKLER #1:__ 5.0 n:__ 84

X: . 9 X: £.4S '
CORRECTED READING: . CORRECTED READING: r] f]

NOTES:

DATE: 2 -~ 9 7TIME: 7 1(22 BY:_M" DATE: - /-94 TIME: 1400 BY: /P

INITIAL READING: INITIAL READING: 9.2
WATER TEMP: WATER TEMP: 19.7°C
WINKLER #1: S ke 5.9 WINKLER #1: .9 w:_ D

x: .’ 4 x:__ %.9
CORRECTED READléNG: ' £ 9 CORRECTED READING: _ —

e e T Tt T Tt T T T T T T LN T oo




. DATE: |Z|3[gg: TiMe: (300 BY: ]S DATE:

22

pH METER STANDARDIZATION

METER 1D: _.- #3

e s o e e e o 2

///’//%l TiME: & 1020 BY: e

Buffer Temp:_Q( ¢
pH 7.0 BUFFER Initial Reading:_7.6

Buffer Temp: 20. 1 —hegbed 4225

pH 7.0 BUFFER Initial Reading:__7~ @.23 e

Corrected Reading: Z Corrected Reading:__—) oo
pH 4.0/10.0 Initial Reading:__ %0 pH 4.0/10.0 Initial Reading:__ J.£®
BUFFER Corrected 2?hng g: ¥ BUFFER Corrected Reading:_4 .00

% Slope: %f‘ % Slope: a2,
ADDITIONAL Reading -15 Sec:_ Lt ADDITIONAL Reading -15 Sec:__ ¥.00

Reading - 1 Min:___ 805

STANDARD Reading - 1 Min:_T.4S ___ STANDARD
NOTES: (2ed ye U~ g, é i (el i

oate:_pJ¢f9¢ e [0 e TS ome_Ks/04 _ Twe:psss ev: TS

Buffer Temp: 9.5

Buffer Temp: oFf |3,
pH 7.0 BUFFER Initial Reading:__ 2.0 pH 7.0 BUFFER Initial Reading:__[©
Corrected Reading:_7.0 Corrected Reading™ 8% 20

pH 4.0710.0 Initial Reading:__ 4.0 pH 4.0/10.0 Initial Reading:__ % O§S
BUFFER Corrected Reading:_(.0 BUFFER Corrected Reading:_¢.o

% Slope: _FY 2

ADDITIONAL Reading ~15 Sec:_\ ADDITIONAL Reading -15 Sec: ;.%b
STANDARD Reading - 1 Min: Readin - 1 Min:__ /Sy

% stope: _ 14 %

STANDA? :
NOTES: ) oo

patE: /e (G4  TIME:_QgSS  BY: LS DATE:

;{7 TIME: d9/0  BY: T<

Buffer Temp: (9.3
pH 7.0 BUFFER Initial Reading:__ /. {( pH 7.0
Corrected Reading:_72.0

Buffer Temp: _ «20. ¥
BUFFER  Initial Reading:_ 7.0

Corrected Reading: _2_;1____

pH 4.0/10.0 Initial Reading:__ ¥ O pH 4.0/10.0 Initial Reading:__ &0

BUFFER Corrected Reading: ¢ O BUFFER

% Slope: 99 7.
ADDITIONAL Reading -15 Sec:
STANDARD 7Readl g - 'l Min:

Corrected Reading: “O
% Slope: _9¥.3

ADDITIONAL Reading -15 Sec:__"2.5 'j_ ‘

STANDARD .  Reading - 1 Min:_7.5 S
/.

NOTES: / , pevd JE o e /
DATE: V)4 TIME: J9Y»  BY: 75 DATE: 3‘5"7‘-‘ TIME: /~0£ gy: D~

B Buffer Temp:__{b . F
pH 7.0 BUFFER Initial Reading:___7©  pH 7.0

Corrected Reading:_—72. o

Buffer Temp:_ 23 .0
BUFFER Initial Reading:__7:©

Corrected Reading: _Z____

pH 4.0/10.0 Initial Reading:__ ¥ ¢ pH 4.0/10.0 Initial Reading:__ “F o
BUFFER - Corrected Reading: «.22 BUFFER Corrected Reading: o

% Stope: /0D /s % Slope: ;gb 55
ADDITIONAL Reading -15 Sec: ¥ < ADDITIONAL Reading -15 Sec: 7. 7
STANDARD Reading - 1 Min:__ 7.Y > STANDARD

Reag Reading - 1 Min:‘:ﬁ{w;‘ v
NOTES: __puttd pur s, 2o o O Ta AR pody et i1 ot ey

S T e Tt T . . S

DATE: Q—,%_ZZ TIME: /2 57D BY: g%(’ DATE: /-27-9Y  TIME:] 32D sv:;p

Buffer Temp: IR
pH 7.0 BUFFER  Initial Reading: l 0 pH 7.0

Corrected Reading:__ 7.0

Buffer Temp:__ o2| €
BUFFER Initial Reading:__ 7O
Corrected Reading:_ 7.0

pH 4.0/10.0 Initial Reading:__ N, 0 pH 4.0/10.0 Initial Reading: ___ 4.o

BUFFER Corrected Readin 4 b BUFFER Corrected Reading: e}

% Slope: f % Slope: 39 57
ADDITIONAL Reading -15 Sec: ‘% % ADDITIONAL Reading ~15 Sec: 7 ¢
STANDARD Reading - 1 Min: 3, STANDARD Reading - } Min: 7.2
NOTES: . ‘ LSRN 2l il

R L e e e A TP T

PLARC501-980(C)

TERERZSETETSTECEETSSISSSSSETISIERTIEISES




weneny apant w———— " -t oamn L S

23

pH. METER STANDARDIZATION

METER I0:

£3

DATE: O)~A)- 7Y Twe: 435 By: (LKIC

Buffer Temp:__ &I

pH 7.0 BUFFER Initial Reading:___ 7, °
Corrected Reading: 7, J

pH 4.0/10.0 Initial Reading: o

BUFFER Corrected Reading:_<£ O
% Slope: _ 90/ &

ADDITIONAL Reading -15 Seé:

STANDARD Reading -~ 1 Min:_ 7 7

NOTES:

DATE: J'J%"'—‘I‘/ Tiee: 1 By: 10—
Buffer Temp:___ ~2 0O __
pH 7.0 BUFFER  Initial Reading:__ Ao

Corrected Reading: "2 9
pH 4.0/10.0 Initial Reading:__ 4~
BUFFER --Corrected Readin%: Y. 0

% Slope: 99.5 %0

ADDITIONAL Reading -15 Sec:
STANDARD Reading - 1 Min: .

T T T

DATE: O -2 &- 4¢_ TIME: [ 30  BY: (2513
Buffer Temp:___ 2 (7
pH 7.0 BUFFER  Initial Reading: 70
Corrected Reading:___ 7 2
pH 4.0710.0 Initial Reading: AR

BUFFER Corrected Reading:__ £ O
% stope: __ 295"

ADDITIONAL Reading -15 Sec:_~ 2.5
STANDARD Reading - 1 Min: 7. &
NOTES:

DATE: {-29-9¢

TIME: 10YS__ BY: ‘;zz

Buffer Temp: {9 & C
pH 7.0 BUFFER  Initial Reading:__#.o
Corrected Reading:_ 7.n
pH 4.0/10.0 Initial Reading:__ ¥ ¢
BUFFER Corrected Reading:_ .o
% Slope: P8V
ADDITIONAL Reading ~15 Sec:__ 7. 6
STANDARD Reading - 1 Min:i___ % ¢

Buffer Temp: 4

pH 7.0 BUFFER Initial Reading: /s

oATE: L2974 Twe: S D BY/S;{&
(AL
)

Corrected Reading:__ 7 2
pH 4.0/10.0 Initial Reading: 7]
BUFFER Corrected Readjng: 4

% Slope: ﬁ%&i e
ADDITIONAL Reading -15 Sec:_ 7 /, 3
STANDARD Reading - 1 Min:
NOTES:

STANDARD Reading - 1 Min:__ 7 3
A0S e : :

DATE: £,30-G TiHE: /0,{5/113%:02 GZ@C—

Buffer Temp:_
pH 7.0 BUFFER Initial Reading: 77

Corrected Reading: g/ o
pH 4.0/10.0 Initial Reading: Ad)
BUFFER Corrected Reading:_+. O

% Slope: G, 5;3’,
ADDITIONAL Reading ~15 Sec:__ 7/

oate:_1—31-G € T (310 81: 4
: Buffer Temp: /9.5
pH 7.0 BUFFER  Initial Reading: 2.0
' Corrected Reading:__ 77 ¢

pH 4.0/10.0 Initial Reading: Y )

BUFFER Corrected Reading: g
% Slope: jg Z

ADDITIONAL Reading -15 Sec: Z, 2

STANDARD Reading - 1 Min: AR
NOTES: MQ(/,{)W [

DATE: - 0/- G ¥ TIME: /25 sv:ﬂﬁ
Buffer Temp:___/4 7
pH 7.0 BUFFER Initial Reading:__ 72

Corrected Reading:_ /9

pH 4.0/10.0 Initial Reading: ¥ o
BUFFER Corrected Reading: 3
% Slope: P75
ADDITIONAL Reading -15 Sec: 7.2
STANDARD Reading -~ 1 Min:__7Z_ 3

Qoc ol oAt 030169 Lot ronet s

pH 7.0 BUFFER  Initial Reading: 7]
Corrected Reading: 7-C

pH 4.0/10.0 Initial Reading:__ “£. O
BUFFER Corrected Reading:_“T-
% Slope: %

ADDITIONAL Reading -15 Sec:

STANDARD Readigg - 1 Min: ;J{
NOTES: M—'«Qumﬁ« ot Im

DATE: _Z~-2-94  TiIME: 43D BY:_J/p
: " Buffer Temp: 22 & °<
pH 7.0 BUFFER Initial Reading: &7
Corrected Reading: 7+ O
pH 4.0/10.0 Initial Reading:_ 4. O
BUEFER Corrected Reading:_¢- ©
% Slope: 98.0 %0

ADDITIONAL - Reading -15 Sec:__ 7.4

STANDARD Reading - 1 Min:_7.5
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pH METER STANDARDIZATION

METER 10: _ i 4 é

oate:_[- M -94  ime: (29> mv: MRS oate: 259y TME:o g4 BY: o) S

Buffer Temp:_ 2| 4 Buffer Temp:___20.(
pH 7.0 BUFFER Initial Reading:_7.0¢ pH 7.0 BUFFER Initial Reading:_&. 9¥
Corrected Reading: 7.00 Corrected Reading:_7.90
pH 4.0/10.0 Initial Reading:_ 9.9 % pH 4.0/10.0 Initial Reading:__/0.9°0
BUFFER Corrected Reading:__jp.00 BUFFER " Corrected Reading:_/2-20
% Slope: 49.4 % Slope: 99 L%

ADDITIONAL Reading -15 Sec:  7.9Z ADDITIONAL Reading ~15 Sec:__ 7. 97
STANDARD Reading ~ 1 Min: ¢ 00 STANDARD Reading - 1 Min:___ 2. 9%

NOTES:
oate: 125 A4 viMe: (219 Bv: 425 omte:_Lofe9 TiME:_ 22D BY: DH—
Buffer Temp:_Z/.S Buffer Temp:_ 2/ &
pH 7.0 BUFFER Initial Reading: 7.0 | pH 7.0 BUFFER  Initial Reading:_ 7O
Corrected Reading: (- X~ Corrected Reading: 7.¢/
pH 4.0/10.0 Initial Reading: 7,99 pH 4.0/10.0 - 1Initial Reading: 2002
BUFFER Corrected Reading: /g .40 BUFFER Corrected Regqing: O Ju
% Slope: 99.4 % Slope: Slé
ADDITIONAL Reading -15 Sec: Q. & ADDITIONAL Reading -15 Sec: /. 7 <
STANDARD Reading - 1 Min: STANDARD Reading - 1 Min: 7 Z:ﬁ ’
NOTES: :
oate: [ e 94 vimes_f(S0 ey 4A5 oae_(-2T-FL time: G0 By: E—
. Buffer Temp: | ¥.5 Buffer Temp: .
pH 7.0 BUFFER Initial Reading:_ .77 pH 7.0 BUFFER  Initial Reading: Z! 58
Corrected Reading:-7.¢2 Corrected Reading: E%
pH 4.0/10.0 Initial Reading:__ /2, 02 pH 4.0/10.0 Initial Reading:
BUFFER Corrected Reading:_ /£.£¢  BUFFER Corrected Reading:_/20.0720
% Slope: q.3% % Slope: __ 97 < Se =
ADOITIONAL Reading -15 Sec:_ €. 3 ’; ADDITIONAL Reading -15 Sec: %GY _
STANDARD Reading - 1 Min:_¢ % STANDARD Reading - 1 Min: ! &
NOTES:
OATE: _/-27-8¢ TIME://O __BY:_J7ZP ODATE: |- 27-T4  TIME: /430 BY:(iC ,
Buffer Temp: 0. 7°C Buffer Temp:__ 2).3¢ ‘
pH 7.0 BUFFER  Initial Reading:_7.o0/ pt 7.0 BUFFER  Initial Reading:_ 7.0 |
Corrected Reading:_— o3 Corrected Reading: 7.0¢ |
pH 4.0/10.0 Initial Reading:__se.0¢ pH 4.030.0 . Initial Reading:_fo.ot
- BUFFER Corrected Reading: /¢.20 BUFFER Corrected Reading: /0.0 !
% Slope: _ 94,59« - % Slope: G9.6¢ /.
ADDITIONAL Reading -15 Sec:__ 7, 4¢ ADDITIONAL Reading -15 Sec:___7.tC :
STANDARD Reading - 1 Min:_"72. 48§ STANDARD Reading - 1 Min:__7:63 §
NOTES: .
oate:_ /"D 95 of Time: Zi0 2 sy DM oate: 1-2%-Z  viMe:2yS v 7S
Buffer Temp:_ / 7:S_ Buffer Temp: P 2.9°C |
PH 7.0 BUFFER Initial Reading:__/p 7 pH 7.0 BUFFER Initial Reading:__ 7.0
Corrected Reading:__ A O0D Corrected Reading:_ 7.22 :
pH 4.0/10.0 Initial Reading:__ /0.0 | pH 4.0/10.0 Initial Reading:_ﬁ_’_‘?&y,73 !
BUFFER Corrected Reading: (0O BUFFER Corrected Reading:__  {©-90 o
% Slope: ‘ % Slope: v7.« % 1
ADDITIONAL Reading -15 Sec: &S ADDITIONAL™ Reading -15 Sec:: 767 v :
STANDARD Reading - 1 Min: - STANDARD Reading - 1 Min:__ T (% o
NOTES: L ?

PLARCS01-980(C)
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pH METER STANDARDIZAT ION

MeTer 10: o

H
mm:té‘?s‘v‘ TIME:?'gOABY:DH‘,DATE: 0(-29-94  TIME: Jo4T__ BY:Cue
L O

Buffer Temp: Buffer Temp: _R20.0°C
pH 7.0 BUFFER Initial Reading: pH 7.0 BUFFER  Initial Reading:__7.0f
: Corrected Reading: . Corrected Reading:_7.00
pH 4.0/10.0 Initial Reading: (»9£ pH 4.0/1&0—= - Initial Reading:_ 4.9y
BUFFER Corrected Reading: . BUFFER Corrected Reading:_/0.00
Zg Eo

% Slope: % Slope: __700-07.

ADDITIONAL Reading -15 Sec: . ADDITIONAL Reading -15 Sec:__ 7.39
STANDARD Reading - 1 Min: STANDARD Reading - 1 Min:__ /.99

NOTES: (logeol pnohe ©1-26-T4 CA
oate: /-30F4 _ 1ime: <O‘/3¢( BY: _I_)PHATE: J-30:87  TIME: |R¢S”  BY: 95
Buffer Temp: /6.5 Buffer Temp: __ j9.{,

pH 7.0 BUFFER Initial Reading:__ Z& S  pH 7.0 BUFFER Initial Reading:__ (. 29
Corrected Reading: . Corrected Reading:_7 o0
pH 4.0/10.0 Initial Reading:__ /0. & pH 4.0/10.0 Initial Reading:__ 9. 79

BUFFER Corrected Reading:__ /4. BUFFER Corrected Reading:_/¢. Do
% Slope: 200 ¢ % Slope: ____100.2
ADDITIONAL Reading ~15 Sec: s ADDITIONAL Reading -15 Sec:__ 7. ¥/ 3

STANDARD Reading -~ 1 Min: 45; STANDARD Reading - 1 Min:_ 7. ¢ (-

NOTES:

oate: - 3054 e 743 7BY: Ot—oate:/ 37-57  vmesplo ez

Buffer Temp: Buffer Temp:_/7.&
pH 7.0 BUFFER Initial Reading:_ 4.7 &  pH 7.0 BUFFER Initial Reading:_7.02_
Corrected Reading:__ 2. ¢7Zv Corrected Reading: = go
pH 4.0/10.0 Initial Reading: 2. pH 4.0/10.0 Initial Reading:_7.9'57
BUFFER Corrected Reaging: (d-£1L0 _ BUFFER Corrected Reading: /0 <0
% Slope: 7&& A % Slope: /oo 7
ADDITIONAL Reading ~15 Sec: % ﬁ% ADDITIONAL Reading -15 Sec:_ 7. &S
STANDARD Reading ~ 1 Min: & STANDARD Reading - 1 Min: '7: f;i
NOTES:
DATE: Ol -3 -9Y4 TIME:_ {350  BY: Cum DATE:;Z‘[‘ iﬂ TiME: _Z M BY:_QL(\
Buffer Temp:_{(OC ' Buffer Temp: 4;69
pH 7.0 BUFFER Initial Reading:__ (.94 pH 7.0 BUFFER Initial Reading:_ 4, 9§
Corrected Reading:__7.00 Corrected Reading:_2.0¥
pH 4.0/180—  1Initial Reading:_ 0.oc pH 4.0/10.0 Initial Reading:__ 8.0/
BUFFER Corrected Reading: (0. ¢d BUFFER Corrected Reading: so.22/
% Slope: _1os .47, % Slope: -V ARY:)
ADDITIONAL Reading -15 Sec:_7.3% ABDITIONAL Reading -15 Sec: 4
STANDARD Reading - 1 Min:__ .37 STANDARD Reading - 1 Min: %i()
NOTES:
oate: g |- 4 1o M0 B ufs oate: Td-G3 T 0730 wv: AL
Buffer Temp:_ 10.S Buffer Temp: /5.0
pH 7.0 BUFFER  Initial Reading:_7.03 pH 7.0 BUFFER Initial Reading:__—%_d___'_]:_—
Corrected Reading: 7.00 Corrected Reading: YY)
pH 4.0/10.0 Initial Reading:_/0.00 pH 4.0/10.0 Initial Reading:__/¢.0 /
BUFFER Corrected Reading: 10.60 BUFFER Corrected Reading: 0. 20
% Slope: lof ¢ % Slope: _/C4.
ADDITIONAL Reading -15 Sec:_7-53 _ADDITIONAL  ° Reading -15 Sec:__z_,._.'S_SZ_
STANDARD Reading - 1 Min:_7.97 STANDARD Reading - 1 Min:__7, 93

PLARCS01-980(C)
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CONDUCTIVITY METER STANDARDIZATION

METER 1p: _ TP-3

DATE: I///?/gc( ive: 0590 wy: TS

15 uMHo STD. TEMP

METER READING

200 yMHo STD. Temp /7. §

METER READING /529

720 uMHo STD. TEMP /7[>

METER REABING //.2

NOTES: Jin: o wedie (e ¢ axpadecd zcdin
o}

DATE: (QZZZZ TIME: D¢/ 3 BY: I?azi

75 yMHo STD. TEMP
METER READING
200 uMHo STD. TEMP 21 7

METER READING /99 —~

720 wMHo STD. TEMP___ 2/ &
METER READING___ 74

DATE: }/zs’,/%& TIME: /302 BY: 7L

15 uMHo STD. TEMP

METER READING
200 pMHo STOD. TEMP 3,33
METER READING 2 on
720 pMHo STD. TEMP_Z 3.1
METER READING_ (¢

NOTES:

ontesSR6-T ¥ e 235 by O

15 upMHo STD. TEMP
METER READIN

200 pMHo STD. TEMPS % =3 [5
METER READIN ~% /9
720 uMHo STD. TEMP 26
METER READING__ Z/4-

DATE: O - 26 -G TIME:_ {3320 BY: CaaC

75 uMHo STD. TEMP
METER READING

200 yMHo STD. TEMP ta¥ ot o 21.7°C
METER READING (G % . iy

720 yMHo STD. TEMP 2.4.7 'C
METER READING_ 71| mibes

NOTES:

DATE: /-2 7- G4/ Tive: 7472 pydDO—

75 wMHo STD. TEMP
METER READING

200 wMHo STD. TEMP__ 2/ /.
METER READING_/G &

720 pMHo STD. TEMP Q%- j
METER READING o

DATE: /-7 7-9£ TIME: /2/0  BY: TFZP

75 uMHo STD. TEMP
METER READING

200 uMHo STD. TEMP_ 22 R °C.
METER READING /¢ ¢

720 wMHo STD. TEMP D2. {°c
METER READING 720§

0ATE;/“2§-€4 TIME: 26 7 sl

75 uMHo STD. TEMP
METER READING

200 wuMHo STD. TEMP___ 70. /
METER READING_/Z G

720 yMHo STD. TEMP 20. S
METER READING 7/

P4 3 N e Y  E T T T T Tt e

DATE: N)t-28-4Y TIME: j435 BY: G

15 wMHo STO. TEMP
METER READING

200 uMHo STD. TEMP__2( (¢
METER READING_2-00  J.es

720 pMHo STD. TEMP_21.{ ¢ -
METER READING 21§ ptos

DATE: /-97-73‘ rive: {235 e o—

75 uMHo STD. TEMP
METER READING

200 uMHo STD. TEMP /9. S
METER READING_ /77

720 uMHo STD. TEMP /79
METER READING__7/ S~

SRR rSSzrgsrzzansSSSoSSESSITRESISSSTAIES

PLARCS01-980(N)




ATTACHMENT IV

CR-ERP AMBIENT WATER TOXICITY STUDY
Reference Toxicant Test Information




Fathead Minnow IC25- Control Chart For Chronic Teet

For TIL

Tost# Source Date Ic2s Mean s 28 Mean-28 Mean+28 Corrective Action Taken
27 TTL 01/09 1992 0.0109 and Notes
28 TTL 01/29 1582 0.0089 0.0099 0.001414 0.0028 0.0071 0.0127
29 TTL 02/27 1992 0.0067 0.0088 0.002101 0.0042 0.0046 0.0130
390 TTL 04/06 1992 0.6059 0.0081 0.002257 0.0045 ©0.0036 0.0126 -
31 TTL 04/30 1992 0.0085 0.0082 0.001963 0.0039 0.0043 0.0121
32 TTL 05/27 1992 0.0100 0.0085 0.001906 0.0038 0.0047 0.0123
33 TTL 07/07 1992 0.0059 0.0081 0.001995 0.0040 0.0041 0.0121
34 TTL 07/28 1992 0.0078 ©0.0081 0.001851 0.0037 0.0044 0.0118
35 TTL 08/27 1992 0.0061 0.0079 0.001852 0.0037 0.0042 0.0116
36 TTL 09/29 1992 0.0061 0.0077 0.001832 0.0037 0.0040 0©.0113 09-29-92 started using
37 TTL 10/27 1992 0.006 0.0075 0.001811 0.0036 0.003%  0.0111 <24 hrs old fish
38 TTL 12/01 1992 0.0068 0.0075 0.001739 ©0.0035 0.0040 ©0.010¢9
39 TTL 01/05 1993 0.0056 0.0073 0.001744 ©0.0035 0,0038 0.0108
40 TTL 01/26 1993 0.0039 0.0071 0.001909 ©0.0038 0.0033 0.0109
41 TTL 02/24 1993 0.0052  0.0070 0.001%02 0.0038 0.0031 0.0108
42 TTL 03/23 1993 0.0056 ©0.0069 0.001869 0.0037 0.0031 0.0106
43 TTL 04/26 1993 0.0055 0.0068 0.00183% 0.0037 ©0.0031 0©.0105
44 TTL 06/01 1993 0.0074 0.0068 0.001790 0.0036 0.0032 0.0104
45 TTL 07/06 1993 0.0118 0.0071 0.002094 ©0.0042 0.0029 0.0113 fish age 24hre & 53mins
46 TTL 08/04 1993 0.0054 ©0.0070 0.002073 ©0.0041 0.002% 0.0112
47 TTL 09/08 1993 0.0057 0.0069 0.002040 ©0.0041 0.0029 0.0110
i TTL 09/30 1993 0.006 0.0069 0.002001 0.0040 0.0029 0.0109
49 TTL 10/28 7 1993 0.0049 0.0068 0.001893 0.0040 0.0028 0.0108
50 TTL 12/02 1993 0.0085 0.0069 0.001985 0.0040 0.0029 0.0109
51 TTL 01/05 1994 0.0077 0.0069 0.001950 0©0.0039 - 0.0030 0.0108
52 TTL 02/03 19944 244 0.0067 0.0069 0.001911 ©0.0038 0.0031 0,0107

ce o




Chronic Reference Toxicant Test
Pathead Minnows TTL

Survival ! Growth ! 1C25 ! Mean Dry 1 Corrective Action Taken
Test # Date LOEC  NOEC 1 LOEC NOEC ! ! Weight for ! and Notes

1 1 ! Control {mg) !

01/18/90 0.05 0.02 ! <0.008 0.008 1 1

1

2 02/08/30 0.02 0.008 1 <0.008 0.008 t 1

3 02/21/90 0.125 ©0.05 ! 0.02 0.008 1 t 1

4 03/07/90 0.05 ©0.62 ! 0.008 0.003 ! !

5 03/28/90 0.05 6.02 1 0.008 0.003 ! 1 '

6 04/23/90 0.05 0.02 ! 0.02 0.008 | ! 1

7 05/10/90 0.05 ©.02 ! 0.02 0.008 1 ! !

8 06/06/90 0.05 06.62 ! 0.02 0.008 ¢ 1 !

9 07/09/90 0.05 0.02 1 0.02 0.008B 1 1

10 08/02/90 0.05 0.02 ! 0.008 0.003 ! ! !

11 08/06/90 0.05 ©0.02 ! 0.02 0.008 ! !

12 10/10/90 0.05 0.02 ! 0.008 0.003 ! 1 !

13 10/31/90 0.02 0.008 ! 0.008 0.003 ! 1 1

14 11/27/9%0 0.05 0.02 3 0.02 0.008 1 1

1s 01/03/91 0.05 ©.02 ! 0.008 0.003 t 1

16 02/06/91 0.125 0.05 ! 0.02 0.008 1

17 02/28/91 0.05 ©.02 ! 0.008 0.003 ! !

18 03/25/91 0.05 0.02 ! 0.008 0.003 ! !

19 05/02/91 0.02 0.008 ! 0.008 0.003 ! 1

20 05/30/91 0.02 0.008 ! ©0.008 0.003 ! 1

21 07/12/91 0.05 0.02 ! 0.008 0.003 1 !

22 0e/02/91 0.05 0.02 1 0.008 0.003 ! ! 1

23 098/03/91 6.05 0.02 ! 0.008 0.003 1 1

24 10/02/91 0.02 0,008 ! ©0.008 0.003 ! ! !

25 10/30/91 <0.0 0.05 !t 0.008 0.003 1 1 1

26 12/02/91 0.05 0.02 1 0.008 0.003 ! H 1

27 01/09/92 0.05 0.02 t 0.02 0.008 1 0.0109 0.54 1

28 01/29/92 0.05 0.02 ! ©0.008 0.003 ! 0.008% 1| 0.60 !

29 02/27/92 0.05 0.02 !t 0.008 0.003 ! 0.0067 ! 0.45 !

30 04/06/92 0.02 0.008 1 0.068 0.003 ! 0.0059 1 0.67

31 04/30/92 0.02 0.008 ! 0.008 0.003 ! 0.0085 ! 0.51

32 05/27/92 0.05 ©0.02 ! 0.02 0.008 ! 0.0l ! 0.60 ! *0.003 was significant
a3 07/07/92 0.02 0.008 ! 0.008 0.003 ! 0.0058 1 0.60 !

34 07/28/92 0.05 0.02 t 0.008 0.003 ! 0.0078 1 0.56 !

as 08/27/92 0.02 0.008 ! 0.008 0.003 ! 0.0061 ! 0.59% !

36 09/29/92% 0.02 0.008 t 0.008 0.003 -} 0.0061 ! 0.49 ! ¢ ptarted using less than
37 10/27/92* 0.02 0.008 ! 0.008 0.003 ! 0.006 ! 0.58 ' 24hr old fish
3B 12/01/92* : 0.05 ©0.02 ! 0.008 0.003 ! 0.06068 | 0.54 t

39 01/05/93* 0.02 ©0.008 1 0.008 0.003 ! 0.0056 0.45

40 01/26/93¢ 0.008 0.003 ! 0.008 0.003 ! 0.0039 ! 0.32 '

41 02/24/93+ 0.02 0.008 ! 0.008 0.003 ! 0.0052 ! 0.47 !

42 03/23793% 0.05 0.02 ! 0.008 0.003 ! 0.0056 0.34 '

43 04/26/93* 0.02 0.008 ! 0.008 0.003 ! 0.0055 ! 0.35

44 06/01/93% 0.05 0.02 ! 0.008 0.003 ! 0.0074 ! 0.47 !

45 07/06/93%+ 0.05 0.02 ! 0.02 0.008 ! 0.0119% ! 0.42 t *+figh were 24hre & 53mins old
46 OB/04 /93¢ 0.02 0.008 1 0.008 0£.003 ! 0.0054 1 0.48 H -
47 05/08/93¢ . 0.02 0.008 1 0.008 0.003 ! 0.0057 ©.36 t

48 09/30/93+ 0,02 0.008 ! 0.008° 0,003 ! 0.006 0.39 !




Chronic Reference Toxicant-Test. . ... A s . ) ; .

Fathead Minnows TTL

Survival ! Growth t Ic25 ! Mean Dry ! Corrective Action Taken
Test # Date LOEC NOEC 1 1LOEC ROEC ! ! Weight for ! and Notes
1 1 t Control (mg) !
49 10/28/93« 0.05 0.02 ! 0.008 0.003 ! 0.0049 1 0.45 1
50 12/02/93+% 0.02 0.008 ! 0.02 0.008 ! 0.0085 1 0.37 !
51 01/05/94* .02 ©0.008 t 0.008 0,003 ! 0.0077 ! 0.40 i

52 02/03/94% 0.02 0.008. ! 0.008 0.003 ! 0.0067 ! 0.36 !




! .

{
/ - TTL CHRONIC TOXICITY TEST MASTER CHECKLIST cL # 001 -
- Study: | jg;'d Tox - FH - Fana . . Test Dates: rps-¢4 - of-j12-¢y
pDate Issued: ___ To: Report Due: __ By:

1. Test organism availability: FH Minnows-T.L.* Vv~ c.u.¥_«7 Dpate /(/Z[ﬂ
Daphnids ~ T.L. _nA C.U. T Date _——

e —————————

) e ./
2. Sample Collection Coordination: Date Mﬂ By With

3. Glassware availability: T.L. 7% Tech. Date /[Z[/Q%_

4, Glassware prep. complete: Date )/ Z_g 44 - By Je

Vet

5. Data Sheet prep. complete: Date }/ 4'( 4 By Jp

6. Test organism availability verification: FH-OK? v~ Daphnids-0K? A

7. Culture Medium Availability: Date y 4/ a4 By _T7S_ With

8. FH Minnow acclimation:
Day 1 2

B ﬁ-_-g&z/ 224 pa ol
¥ Mol-oi-ﬁw

0% H P
9. Test Initiation: FH-Date/Time \/s/ 4 /: 0945 _ paphnid-Date/Time __pa/ A
Initial FH Sample __~T<

10. Daily: Day #: © 1 2 3 4 5 6 7
Initial Chem. - T.L. IS 1S ZAL  Gx T Ae T —
T.4.%TC JPP. aep ope I Bp  _—
Final Chem. - T.L. — TS U e = s B 5
.M. — JP  JfP. _Ste SH opp B2 3PP
F.H. - T.L. TS TS . e IS5 g2 OIS I
M. JP TP gl g PP Sl
Daphnid S R Y/ S/ S /7 A —
T.M. - - ~ !
Log Samples - T.L. yb — - ~ - " 'ﬁ _
T.M. — — — — — — el
11. Test Termination: FH-Date/Time .}5&/67941 Daphnid-Date/Time A
Clean-up, By: /7;’7 ' '
12. Weigh Fish: Date o-.13-54_ By AfP 13. Run Stats: Date _0Oi-2c-44 By OR
14. Report Prep.: Assigned To Date By
(et Ot
15. Report Final: Date ¢y.a0-4d By Approved:
1'tl‘e:mp]’..eader‘ *culture Unit #¥Team Member PLARC501-1266 (1) (Rev 12/93)

;_




>:f‘A-.;' ‘Chronic Reference Toxicant Record Sheet

Study &L RJ 5”)(

Test Organisnm Gi@&a

Beginning Date/Time //5/9‘/' - 0945
Ending Date/Time %L/%’ ' 0973)
Pezsonnel__M /p&ﬂ&a/

Toxicant ()/V»

‘Source___ ¢ PA
Lot #___ ) ¥¥

Concentration SD/V*}/M«D

Stock Concentration(s)(, 0.3 y D, {s.0
Test Concentrations_ ( , O 00[ 0003 OO()X 0. ()él Q.05

Dilution Water [ - /MJ)# A% 7

Spawn Date: Tile & Hatch Date
i34 3¢ 12,30 A33 A5, e ’éé 4 [fog.l

. 272 &L _0uso /s
Test # 5|
NOEC 0.0
LOEC 0.06%
Notes:

Tc, S"o o1

40:‘\:}
.L,\ Ctd"“-’& =z 0.
X duy wet?




-

/ .
.
3

: _ FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST age 1 of |
study _ Ozn fed Tt personnel

Beginning Date/Time'//’Sﬁ‘//O?I/S Ending Date/Time I/ 12/ ¢ 063D phery -

- : ! = Number Alive —/ ' - U
| Treatment | Rep l - Day - |

{ 2 3 4 I 3 7 1|

Contleal_

1

0

! Q‘Z’A {0 10 | 10 10 {0 /D Notes:
2 B0 10 | o | qo [t | id |40

3 o 116 | jolyol | (01w
4

-t

{1 1o ol to ol

By: T lapp |l srplspp 17S | D {4g

H.00 | ! 10 o1 0| ol o 10 | ;0
z 0 | /e L 1o | j0 10 10 | 4o
S 1o Lo 1o jo i | 1oy
o LI V23 RS R o BT 7
B: |75 | gpp| ste| IR|K |15 | 1%
0. 003 VA jo 1 jo | 10 {0 10 | 4o
2 (0 o) 1ol /o | b 10 | /9
3 I Lol gol ol e {)
« 1o | o] dol s0 |y YR
B: |75 | otpl st | Stplss |45 [T
p.008 L V2R T W N D N I
2 yL 1 lo 10 {0 1D ji0
3 L jo_{ 1o [0} jo}| {0
S U L 10 {0 | jo | to] 10
By: Ws/tlon Joe o | spp| SPP| SPP
H.02 ! o 1w lw w0 1919 |9
2 10 lio q q 3 8 g
P o (o |10 3 3 | 3
A /0 | e g q 9 8 2
| By: g7 low |cwe | TP |afr|SPP
0.o0s i g fs 19 17 e |6
2 0 la 7 y 7 | s ¥4 _
= T g [¢ |7 |7 [#08 5 | *Aetders
! Dt w19 7 1 7 ©
By: | JP lowe |t e |orp| SPPITPp
0 1 2 3 4 5 b

Fed- Time/By: 295/, Tuloket orcslon Qﬂ;{_ﬁ—&é’%fé—c&%/@ ce2o/eme

Y00/ T, o calsp sl extrs tas/7S
— D[S 1020/1f 1540/of W3/¥: je3cfs E&L{f/a
65k [HSS[TE (et 33k 1252458 1 sofore s/

Dilution Water ID: ;3¢ {SCR 1565 15635 e 456 1309
(PLARC501-257) Reviewed By: 1= ) (R G 3 “Te TS




- CMK

01-20-94

o ’
Analysis of Survival
REFTOX #51
Starting Date: 01/05/94
Survival (%) Data
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 1.00 1.00 1.00 . 1.00
0.008 1.00 1.00 1.00 1.00 . . 1.00
0.02 0.80 0.80 0.80 0.80 0.80
0.05 0.60 0.40 0.56 0.60 0.54
Steel’s Many-One Rank Test
No. of Critical
Treatment Replicates Rank Sum Rank Sum*
0.001 4 10 18
0.003 4 10 18
0.008 4 10 18
0.02 4 10 ’ 10
0.05 4 i0 10

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




Non-paramatric analysis of toxicity data 2
1:25 Sunday, January 5, 1992

------------ STUDY=REFTOX #51 ST_DATE=010594 PARM=MINS TEST=STEEL ----c-feeow_

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

1 0.001 4 4 18 10
2 0.003 4 4 18 10
3 0.008 4 4 18 10
4 0.02 4 4 10 10
5 0.05 4 4 10 10




. Non-paramatric analysis of toxicity data , 1
1:25 Sunday, January 5, 1992

‘o

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 QNFNNZXR S N R N

S Y E M P_ _TFNTNTK T O T K

1 REFTOX #51 010594 MINS 2 0 10 4 4 4 4 4 5 5 STEEL 1 0.001 18

2 REFTOX #51 010594 MINS 2 0 10 4 4 4 4 4 5 5 STEEL 2 0.001 18

3 REFTOX #51 010594 MINS 3 0 10 4 4 4 4 4 5 5 STEEL 1 0.003 18

4 REFTOX #51 010594 MINS 3 0 10 4 4 4 4 4 5 5 STEEL 3 0.003 18

5 REFTOX #51 010594 MINS 4 0 10 4 4 4 4 4 5 5 STEEL 1 0.008 18

6 REFTOX #51 010594 MINS 4 0 10 4 4 4 4 4 5 5 STEEL 4 0.008 18

7 REFTOX #51 010594 MINS 5 0 10 4 4 4 4 4 5 5 STEEL 1 0.02 26

8 REFTOX #51 010594 MINS 5 0 10 4 4 4 4 4 5 5 STEEL 5 0.02 10

9 REFTOX #51 010594 MINS 6 0 10 4 4 4 4 4 5 5 STEEL 1 0.05 26

10 REFTOX #51 010594 MINS 6 0 10 4 4 4 4 4 5 5 STEEL 6 0.05 10




Y Tests of assumptions for survival data (arcsine transformed 1
x TEST FOR NORMAL DISTRIBUTION ‘

1:20 Sunday, January 5, 1992

STUDY=REFTOX #51 ST _DATE=010594 PARM=MINS ----------wcc-o---

UNIVARIATE PROCEDURE

Variable=CENTER

Moments

N 24 Sum Wgts 24
Mean 0 Sum -0
Std Dev 0.034513 Variance 0.001191
Skewness -2.60562 Kurtosis 12.89963
Uss 0.0273%7 CSS 0.027397
cv . Std Mean 0.007045
T:Mean=0 0 Probs>|T]| 1.0000
. Sgn Rank 1 Prob>|S] 0.8750
Num *= 0 4

W:Normal 0.472833 Prob<W 0.0001

Quantiles (Def=5)

100% Max 0.061592 99% 0.061592
75% Q3 0 95% 0.061592
50% Med 0 90% 0.016583
25% Q1 0 10% 0

0% Min -0.13977 8% 0
1% -0.13977

Range 0.201358

Q3-0Q1 0

Mcde 0

ExXtremes
Lowest Obs Highest Obs-

-0.13977( 52) 0( 43)
0( 44) 0( 44)
0( 43) 0.016583( 53)
0( 42) 0.061592( 51)
0( 41) 0.061592( 54)
Missing Value .
Count 36
% Count/Nobs 60.00




' Tests of assumptions for survival data (arcsine transformed) 2

N TEST FOR NORMAL DISTRIBUTION '
1:20 Sunday, January 5, 1992
eemem-eem-e----- STUDY=REFTOX #51 ST DATE=010594 PARM=MINS ----=--=--=cnc-==

UNIVARIATE PROCEDURE

Variable=CENTER

Stem Leaf # Boxplot
0 66 B 2 *
0 000000000000000000002 21 do—koy
-0
-0
-1 4 1 *
et LT L bl Sl

Multiply Stem.Leaf by 10**-1

Normal Probability Plot
0.075+ it F bbbt
! * * %% *******+*******+**+*++

-0.025+ R R
[+ttt rttt
-0.125+ *
B et b A e e
-2 -1 0 +1 +2




. ) Tegsts of assumptions for survival data (arcsine transformed) 3
TEST FOR NORMAL DISTRIBUTION

1:20 Sunday, January 5, 1992

UNIVARIATE PROCEDURE
Schematic Plots

Variable=CENTER

*o gk

-0.12

-0.14

PARM MINS
ST_DATE 010594
STUDY REFTOX #




x

4 Tests of assumptions for survival data (arcsine transformed) 4
! TEST FOR NORMAL DISTRIBUTION

1:20 Sunday, January 5, 1992

----------------- ‘STUDY=REFTOX #51 ST DATE=010594 PARM=MINS ------c-co-cc-oom-
Plot of CENTER*RANKIT. Symbol is value of TRT_NO.

CENTER
0.075
0.050
0.025
0.000

-0.025

-0.050

-0.075

-0.100

-0.125

-0.150

RANK FOR VARIABLE CENTER

NOTE: 36 obs had missing values. 20 obs hidden.




* «Tegts of assumptions for survival data (arcsine transformed) [
TEST FOR NORMAL DISTRIBUTION

1:20 Sunday, January 5, 1992
S STUDY=REFTOX #51 ST_DATE=010594 PARM=MINS -=-----=nm=memmmn-

FREQUENCY OF CENTER

FREQUENCY
20 + * %k kk
] * %k k%
19 + * % % de
I %* %k Kk ok
18 + %* % % ok
| % % %k %
17 + * KKk K
| d ok k k%
16 + * Kk k% k
| %* %k k %k
15 + %* %k % %k d
l % %k % %k %
14 + % K %k Kk
'l * %k K k
13 + * Kk k Kk
I * Kk k ok *k
12 + *kk kK
l * ok kkk
11 + *kk Kk
| * kKKK
10 + e *k ok kK
l Kk kR K
9 + * kK %k
l *k ok k%
8 + *k Kk kK
l *kk ok k
7 + % % % d ok
l *kkkk
6 + * kK k ok
l % %k kK
S + * % % Kk %
I * % %k ke k
4 4+ KKk kK
l Fkokkk
3+ *hkkkK®
‘ %k ok Kk
2 + % % ek K * %ok kK
] % %k kk % ¥ o kK
1 + *kkkok ko kK k Kk*K*Kk * ok ok dkk
) *xk kK : * ko k *kk Kk *kok ok ok

-0.125 -0.100 -0.075 ~-0.050 -0.025 Cc.000 0.025 0.050

CENTER MIDPOINT




* 'Tests of assumptions for survival data (arcsine transformed) 6
TEST FOR NORMAL DISTRIBUTION

1:20 Sunday, January 5, 1992

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
1:20 Sunday, January 5, 1992
B STUDY=REFTOX #51 ST _DATE=010594 PARM=MINS -~--=------=------

General Linear Models Procedure
Class lLevel Information

Class Levels Values

TRT 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

>

: LEVENE'S TEST FOR HOMOGENEITY OF VARIANCE
1:20 Sunday, January 5, 1992

sefeecec-l--"-__ STUDY=REFTOX #51 ST DATE=010594 DPARM=MINS -« - c-cmemn-mmmomC
General Linear Models Procedure

Dependent Variable: ABS_VAL

Sum of - . Mean

Source DF Squares Square F Value Pr > F
Model 5 0.01627886 0.00325577 7.45 0.0006
Error 18 0.00786205 0.00043678
Corrected Total 23 0.02414090

R-Sguare c.v. Root MSE ABS_VAL Mean

0.674327 179.4363 0.020899 0.01164719 -
Source DF Type I SS Mean Square F Value Pr > F
TRT 5 0.01627886 0.00325577 7.45 0.0006
Source DF Type III SS Mean Square F Value Pr > F
TRT 5 0.01627886 0.00325577 7.45 0.0006




o Page | of 2~
FATHEAD DRY WEIGHT RECORD SHEET

Study/Date: Reftox #51 Personnel: JPP
Pans:Date/Time of Drying: 01-12-94/0935 Figh:Date/Time of Drying: 01-13-94/1010

Pans:Date/Time of Weighing: 01-12-94/1500 Pish:baté/?ime of Weighing: 01-13-94/1335

| - - - -

| | | | Mean Ht'. | Mean Wt. |Mean Wt]

| 1

|sample ID | Tare Wt. |Tare + Fish Wt.| Fish ®t. | # Fish | grams |Difference [ mg | Notes:
| |
| |

1.02729 |

1

0.00360 |

i !

10 | 0.400360 |

1 i
0.000277 | 0.360 |

| 1. 1.13248 | 1.13346 | 0.00098 10 |@)y\ | - {
| I | ! I I I ! |
| i I | I ! | I | |
| 1iInitial 2. | 1.00859 | 1.00938 | 0.00079 | 16 | 0.000079 | - | -

! | | | ! ! x | ! e
| | | I l | | | | &
1 3. | 1.01060 | 1.01150 | 0.00090 | 10 | 0.000090 | - | -

| | | ! ! I
| | I | | I |
| 4. f 1.02310 | 1.02374 | 0.00064 | |
| xumzmmmmzzxze - I
[Initial 0.00008275 |
| Mean Re. |
| 1. | 1.00078 | 1.00462 | 0.00384 | 10 | 0.000384 | 0.000301 | 0.384 | -
i | | | | i ! | !
i | | | | | i ] |
jcoNTROL 2. | 1.03910 | 1.04364 | 0.00454 | 10 | 0.000454 | ©0.000371 | 0.454 |
| | | I i i ! ! !
1 | ! | | | | | |
| 3. { 1.05614 | 1.05991 | 0.00377 | 10 | 0.000377 | 0.000294 | 0.377 |
| ] | | | | ! I |
| | I | | 1 | | |
| 4. { 1.07525 | 1.07926 | 0.00401 | 10 | 0.000401 | ©.000318 | 0.401 |
| == ==z === === ==z
| 1. | 1.10932 | 1.11269 | 0.00337 | 10 | 0.000337 | 0.000254 | 0.337 |
] | | | | ! | | I
I | | | i | | | !
lo.001 2. | o.-99112 | 0.99459 | ©0.00347 | 10 | 0.000347 | ©.000264 | 0.347 |
{ f | [ { { { { !
I | | | | | | | [
| 3. | 1.12822 | 1.13235 |  ©0.00413 } 10 | 0.000413 | 0.000330 | 0.413 |
| 1 ] | | ! 1 I |
| ! | I 1 | | | |
| 4. I 1.10067 | 1.10456 | 0.00389 | 10 | 0.000389 | 0.000306 | 0.389 |
|acmscrccansansnsanmaraantrsosmra s as oS CETEEEREXEREEC R EEAREIARSENIEACEEISEsssNSEESIEEESEEEESEEwENEREE|
| 1. 1.05141 | 1.05517 | 0.00376 | 10 | 0.000376 | ©0.000293 | 0.376 |
! | | | | | | |
! | | | 1 | | |
|o0.003 2. 1.04321 | 1.04633 | 0.00312 | 10 | 0.000312 | 0.000229 | 0.312 |
{

i

I

i

|
|
!
!
| ! ! ! 1 l | |
!
|
1




| | | { I |

a. | 1.05830 | 1.06212 | 0.00382 | 10 | 0.000282 | ©0.000299 | 0.382 |
== - — -__‘,,_.I
1. | 1.01936 | 1.02201 | 0:00265 | 10 | 0.000265 | 0.000182 | 0.265 |
| | | ] | | I |
| | I | | ! | I
0.008 2. | 1.07683 | 1.08014 | ©0.00331 | 10 | 0.000331 | 0.000248 | 0.331 |
| | | { | ] I |
. | l | I | | | l
3. | 0.98977 | 0.99264 | 0.00287 | 10 | 0.000287 | ©0.000204 | 0.287 |
| | | | | i I I
| | | | | 1 I
4. | 1.03453 | 1.03769 | ©0.00316 | 10 | o0.000316 | ©0.000233 | 6.316 |
srmmmmshenessssxmmmreucsaEsscsvcseEssrERTsEsEEEsEmaEans |
1. | 1.06219 | 1.06319 | 0.00100 | 8 | 0.000125 | 0.000042 | 0.125 |
] | I ] | | | |
! ! 1 | | ! L
0.02 2. | 1.01514 | 1.01595 | ©.00081 | 8 | 0.000101 | 0©0.000018 |Coil_<§
| | I | | | | |
| | I | | | | t
3. { 1.06326 | 1.06425 | ©0.00099 | 8 | 0.000124 { 0.000041 | 0.124 |
i | I | I ! | ]
] | I | | | ! |
4. | 1.05988 | 1.06107 | 0.00119 | 8 | 0.00014% | 0.000066 I@
Ry [RE——— |
1. | 1.06377 | 1.06409 | 0.00032 | 6 | 0.000053 | -0.000029 | 0.053 |
] ! | | | | | |
] ] | I I ! I I
0.05 2. | 0.99934 | 0.99952 | 0.00018 | 4 | 0.000045 | -0.000038. | 3. 045
| | | ] | | |
l { | l | | |
3. | 1.01270 | 1.01302 | 0.00032 | 5 | 0.000064 | -0.000019 |
| | | | | I I
| i | | l | |
a. | 0.99827 | 0.99866 | 0.00039 | 6 | 0.000065 | -0.000018 |(T-065>

Reviewed By: Russell
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Page {  of |
FATHEAD DRY WEIGHT RECORD SHEET -

Study/Date ja'z Personnel ﬁﬂ# N
Pans:Date/tfhe of Drylfg L—_g_y_%_@ﬁ{__ Pish:Date/tine of Drying /-/3-97 //0/0 : '
Pans:Date/tTine of Veighing /-mﬁt/,/ /soo Fish:Date/tine of Veighing /-/2-9 1// /835"
Sample ID tare ¥t  [Yare + Pish Wt.i Pish Wt, | I Pish | Mean UL, Dmgzggée Yotes:
L 1032450413346 i0
3' |, 0106011, 0150 | [0
::::::::::::::5:::::::/::':Q:Q:E'éézo:x:l':l:g::?:}:z:g: :::::::::::.::::’::9:::::::::::::: s=szssszssTsIIEsses
Ilﬁgégl't' sszassoszsss ==zz sz=z zzzzzs SZRESIIISTIZTIIES
1.
' LoooZﬁhO()‘lé& 10
- L), 0390(/.p0¥36Y /0
Y Vrosei|l 05991 0 |
::::::::::::::25:::: ::’;’:9:3:::;:8:':5: .'./::::.&;Z:?:g:@"::=::::::: ::::I::O:::z::=:===::::::-:::::::::::*::::::::
{. 1093201, 113617 10
Q.oof.. L 10,8911 2 1p. 29454 1D
¥ |yet2823| 1153238 Lo
: RO AN L0 .
Losiq( |l Y , ) S
L.003 1 o433 |).09¢33 1D
_1,‘___“/:0 49| 1. 02739 | D
SSESsTSsSsssess !:---:::gzlzgz.:s:’:g:'z?:o:':zi:;:Q:Q:gzi::;)::::'::::::::::-:::::/::0:::::3:: ..... 4344 -+
1:0/330|1.0220]) |10
L0082/ pv4931).080/4 /o
Y 10.9897710.992064 /0
{ :!.L.Q:_B.:jgig--é;..p.il.é?.- ____l_q ________ ==
[:06319])]. 06319 ¢
oo I o5 Yl).oisls $
Y L 0p32b) 06425 $
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) page | of X ‘
FATHEAD DRY WEIGHT RECORD SHEET

Study/Date: Reftox #51 REWEIGH personnel: JPP

Pans:Date/Time of Drying: 01-31-94/0%40 Fish:Date/Time of Drying: 01-31-94/131%

Pans :Date/Time of Weighing: 01-31-94/1250 Fish:Date/Time of Weighing: 01-31-94/1530
| |
| | | | | | Mean Wt. | Mean Wt. |Mean Wt|
|sample ID | Tare Wt. |Tave + Fish Wt.| Fish Wt. | # Fish | grams |Difference | mg | Notes:
e cememaman- [--emmmemmme- - smmmmmmene [mommmmene- [--mrmmmne- |------ R {-e-mee- |
i 1. | 1.01357 | 1.01417 | 0.00060 | 10 { 0.000060 | - | - |
! i | | | ! | | !
| i ! f i i ! i !
| Initial 2. | 1.00859 | 1.00938 | 0.00079 | 16 | 0.000079 | - | - |
} ! ! | ! ! | | !
! | I ! ! ! ! ! |
| 3. | 1.01060 | 1.01150 | 0.00090 | 10 | 0.000090 | - ro-
! [ | I ! I I | !
! ! ! ] [ | I I f
[ 4. { 1.03027 | 1.03080 | 0.00053 | 10 | 0.000053 | - -
| |
[Initial 0.0000705
| Mean Wt. . |
| e |
] 1, ] 1.00078 ) 1.00462 | 0.00384 | 10 | 0.000384 | 0.000314 | 0.384 |
! ! ! | | ! I ! |
| ! I ! | ] | | |
{ CONTROL 2. | 1.03910 | 1.04364 | 0.00454 | 10 | 0.000454 | 0.000384 | 0.454 |
] ! | f ! I | | !
| ] I ! [ ] | | |
| 3. | 1.05614 | 1.08991 | 0.00377 | 10 | 0.000377 | 0©.000306 | 0.377 |
1 | ! l | [ [ l I
{ | ! | { { l l !
| 4. | 1.07525 | 1.07926 | 0.00401 | 10 | o.000401 | ©.000331 | 0.401 |
] i
| i, | 1.10932 | 1.11269 | 0.00337 | 10 | 0.000337 | 0.000266 | ©0.337 |
! ! ! ! ! ! | ! |
1 | | ! | ! ] ] 1
jo.o01 2. | 0.99112 | 0.99459 | 0.00347 | 10 | 0.000347 | ©.000277 | 0.347 |
i ! | | ! I I J !
I | I | | ! | | |
| 3. | 1.12822 | 1.13235 | 0.00413 | 10 | 0.000413 | ©0.000343 | 0.413 |
I ! | I ] ! ! | I
! I | ! [ | | I !
| 4. | 1.10067 | 1.10456 | 0.00389 | 10 | o;ooosss | ©.000318 | 0.389 |
i ==ex l
| 1. { 1.05141 | 1.05517 | ©0.00376 | 10 | 0.000376 | 0.000306 | 0.376 |
{ { I ! ! 1 | ! f
l | ! | | { ! ! {
{o.0032 2. { 1.04321 | 1.04633 | 0.00312 | 10 | 0.000312 | ©.000242 | 0.312 |
| 1 | ! | | l | ]
{ ] | | I - | i i
i 3. i 1.02369 |} 1.02729 | 0.00360 | 10 | 0.000360 | 0.000290 | 0.360 |
! | ! | | | ! ! I




|
|
]
{
[
!
|
!
[
!
{
|
i
f
I
!
|
{
!
I
|
|
!
|
|
!
|
{
|
I
|
I
f
I
|
|

1.05830

4. 1.062122 | 0.00382 | 10 | 0.000382 | 0.000311 | 0.382
1. | 1.01936 | 1.02201 | 0.00265 | .10 |- 0.900265 | 0.000195 | 0.265
[ ! | | | I ]

i i | ] | | I
0.008 2. } 1.07683 | 1.08014 | ©.00331 | 10 | ©0.000331 | ©.000261 | 0.321

| I ! | ! | {
| I I | I | [
3. | 0.98977 | 0.99264 | 0.00287 | 10 | ©.000287 | 0.000216 | 0.287
( { l { | { {
[ | 1 L [ ! !

4. | 1.03453 | 1.03769 | 0.00316 | 10 | 0.000326 | 0.000246 | 0.316
1. | 1.06219 | 1.06319 | 0.00100 | 8 | 0.000125 | 0.000055 | 0.125
] ! | ! I | I
| ! o 1 ! | I
0.02 2. | 1.01470 | 1.01564 | 0.00094 | 8 | 0.000118 | 0.000047 | ©0.118

| | | ! I ] !
| | I I ! | I
3. { 1.06326 | 1.06425 | 0.00099 | 8 | ©0.000124 | 0©0.000053 | ©.124
I ! | | I I !
| [ ! | ! | !

4. | 1.07000 | 1.07118 | 0.00119 | 8 | 0.000149 | 0.000078 | 0.149
1. | 1.06377 | 1.06409 | 0.00032 | 6 | 0.000053 | -0.000017 | 0.053
| | ! ! I | I
{ i i | | | |
0.05 2, | 1.01478 | 1.01502 | 0.00024 | 4 | 0.000060 | -0.000010 | 0.060

] ! | ] | | !
| | | | | | |
3, | 1.01270 | 1.01302 | 0.00032 | 5 [ 0.000064 | -0.000006 | 0.064
| [ | | | [ !
| I I | | | |
4. | 1.00364 | 1.00388 | 0.00024 | 6 | ©.000040 | -0.000030 | 0.040

Reviewed By:

Russell
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Page_{ of i
FATHEAD DRY WRIGHT RECORD SHRE! !

Study/Date -ﬁ%ﬂl sy ~ Persomnel_pp
- Pans:Date/tine %f Drying s-3/-94/ 0%40 Fish:Date/tine of Drying /-3/-77 /=i , —

—m——

Pans:Date/Tine of Teighing /—3/-94]’/ 250 Fish:Date/Yine of Welghing /‘3"?9’,// (530 —_—

.S ey T T T T T 11 1
T T Tt T I T L e et e T P e T P P P T P I P P PP P e i P e L e R R L

't.
sample ID tare Wt.  [Tare + Fish Wt.| Pish Wt. | ¥ Pish | Nean Wt. Dmgrence Kotes:
) ) 01359l deor9/7 Jocose ] 10
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Analysis of 7-day Larval Growth Test
REFTOX #51
Starting Date: 01/05/94
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 0.05

This represents a 13.15 % 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 0.38 0.45 0.38 0.40 . . . . . . 0.40
2 0.001 0.34 0.35 0.41 0.39 . . . . . . 0.37
3 0.003 0.38 0.31 0.36 0.38 . . . . . . 0.36
4 0.008 0.26 0.33 0.29 0.32 . . . . . . 0.30 *

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

Source DF Sum OF Sg Mean Sqg. Calc F F(0.05)
Among 3 0.022 0.007 6.930 0.0058
Within 12 0.013 0.001




o ' Analysis of untransformed data 1
1:36 Sunday, January 5, 1992

STUDY=REFTOX #51
ST_DATE=010594
PARM=MING

DUNNETT’S TEST

T = 2.29 ALPHA = 0.05

TREATMENT N MEAN SIGNIFICANT
DIFFERENCE
CONTROL 4 0.40
0.001 4 0.37
0.003 4 0.36
0.008 4 0.30 *

MINIMUM SIGNIFINANT DIFFERENCE = 0.05
THIS REPRESENTS A 13.15 % DECREASE IN SURVIVAL FROM THE CONTROL




TREATMENT

1 CONTROL
2 0.001
3 0.003
4 0.008

Analysis of untransformed data

STUDY=REFTOX #51
ST_DATE=010594
PARM=MING

DUNNETT'S TEST

T = 2.29 ALPHA = 0.05

REPLICATE
1 2 3 4 5 6 7 8

0.38 0.45 0.38 0.40
0.34 0.35 0.41 0.39
0.38 0.31 0.36 0.38
0.26 0.33 0.29 0.32

MINIMUM SIGNIFINANT DIFFERENCE = 0.05

10

1:36 Sunday, January 5, 1992

MEAN

0.40
0.37
0.36
0.30

THIS REPRESENTS A 13.15 % DECREASE IN SURVIVAL FROM THE CONTROL

2



Analysis of untransformed data » 3
1:36 Sunday, January S5, 1992

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
» 1:36 Sunday, January 5, 1992

General Linear Models Procedure

Dependent Variable: RESP

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 3 0.02221875 0.00740625 6.93 0.0058
Error - 12 0.01282500 0.00106875
Corrected Total 15 0.03504375
R-Square C.V. Root MSE RESP Mean
0.634029 9.128584 0.0326917 0.35812500
Source DF Type I S8 Mean Square F Value Pr > F
TRT 3 0.02221875 0.00740625 6.93 0.0058 .
Source DF Type III SS Mean Sgquare F Value Pr > F

0.02221875 0.00740625 6.93




Tests of assumptions for untransformed data 1
Test for Normal Distribution

1:34 Sunday, January 5, 1992

STUDY=REFTOX #51 ST DATE=010594 PARM=MING
UNIVARIATE PROCEDURE

Variable=CENTER

Moments

N 16 Sum Wgts 16
Mean 0 Sum -0
Std Dev 0.02924 Variance 0.000855
Skewness -0.05371 Kurtosis -1.22964
Uss 0.012825 (S8 0.012825
cv . 8td Mean 0.00731
T:Mean=0 0 Probs>|T| 1.0000
Sgn Rank 2 Prob>|S| 0.9292
Num “= 0 16

W:Normal 0.953%12 Prob<W 0.5377

Quantiles (Def=5)

100% Max 0.0475 99% 0.0475
75% Q3 0.0225 95% 0.0475
50% Med 5.55E-17 90% 0.0375 _
25% Q1 -0.0225 10% -0.04

- 0% Min -0.0475% 5% -0.0475
1% -0.0475

Range 0.085

Q3-01 0.045

Mode -0.0225

Extremes
Lowest Obs Highest - Obs
-0.0475¢( 22) 0.0225¢ 21)
-0.04¢( 31) 0.0225¢ 24)
-0.0325¢ 11) 0.03¢( 32)
-0.0225¢ 12)  0.0375¢( 13)
-0.0225¢ 3) 0.0475¢( 2)
Missing Value .
Count 24
% Count/Nobs 60.00




Tests of assumptions for untransformed data 2
- Test for Normal Distribution

1:34 Sunday, January 5, 1992

ey S S STUDY=REFTOX #51 ST DATE=010594 PARM=MING ---=----eccecmoonx

UNIVARIATE PROCEDURE

Variable=CENTER

Stem Leaf # Boxplot
4 8 1 |
2 02208 5 e +
0 28 2 *oogo -k
-0 02 2 I I
-2 2222 4 Fmm——- +
-4 80 2 |
R e R A |
Multiply Stem.Leaf by 10**-2
Normal Probability Plot
0.05+ L
| * o kppakgpak
| XK g
| PR L
I kppkpky ok
-0.05+ ++¥ bt
R e e s it bl ST SUUpI g Y




Variable=CENTER

Tests of assumptions for untransformed data
Test for Normal Distribution

1:34 Sunday, January 5,

UNIVARIATE PROCEDURE
Schematic Plots

-0.05

PARM
ST_DATE
STUDY

$ oo e e b e b e e e e e — o e 4

I

|

I

|

|

|

I

|

|

I
I I
| |
I |
I I
| |
I I
I I
I I
| I
I I
| |
I I
I I
I |
| |
I |

|

|

|

I

|

I

I

|

!

MING
010594

REFTOX #

3

1992



L Tests of assumptions for untransformed data 4
s , . 1:34 Sunday, January 5, 1992

~==-------------- STUDY=REFTOX #51 ST _DATE=010594 PARM=MING -----=---c--won---
Plot of CENTER*RANKIT. Symbol is value of TRT_NO.
CENTER

0.06

-0.02
-0.04
-0.06

I
I
I
I
I
|
|
|
I
}
|
|
I
I
I
0.00 +
|
|
I
I
|
|
I
!
I
I
|
I
I
I
I
I

RANK FOR VARIABLE CENTER

NOTE: 24 obs had missing values. 3 obs hidden.




Tests of assumptions for untransformed data 5
Bartlett’s Test for Homogeneous Variance

1:34 Sunday, January 5, 1992

STUDY=REFTOX #51
ST_DATE=010594

PARM=MING
TREATMENT N MEAN VARIANCE
CONTROL 4 0.40 0.001
0.001 4 0.37 0.001
0.003 4 0.36 0.001

0.608 4 0.30 0.001

BARTLETT'S TEST STATISTIC = 0.007
PROB>B = 1.000
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. THE NUMBER OF RESAMPLES IS

80

Rotbox Faak *51

IC O|.)O~q‘(
25 e

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

CONC. (%EFF) RESPONSE MEAN MEAN AFTER POOLING
.000 .404 .404
.001 .372 . .372
.003 .357 ; .357
.008 .300 .300
.020 .125 .125
.050 .057 7 . 057

THE LINEAR INTERPOLATION ESTIMATE OF THE TOTAL IMPACT CONCENTRATION

FROM THE INPUT SAMPLE IS

.050

.0077.

.057 N .057

THE LINEAR INTERPOLATION ESTIMATE OF THE TOTAL IMPACT CONCENTRATION

FROM THE INPUT SAMPLE IS

.0077.

Ehhkhkk Ak h b Ak kA kA kb kbt hkdk kb krhkhdkdkdkdkd

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

*?****************************************************f*****

THE MEAN OF THE BOOTSTRAP ESTIMATES IS .0077.

THE STANDARD DEVIATION OF THE BOOTSTRAP ESTIMATES IS .0011.

AN EMPIRICAL 95.0% CONFIDENCE INTERVAL FOR THE

BOOTSTRAP ESTIMATE IS (

C:\BOOTSTRP>

.0054, .0095).




- * ReFlo, B FKewri
L (v GL-} -4y

- * THE NUMBER OF RESAMPLES IS 80 ) JCg

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

CONC. (%EFF) RESPONSE MEAN MEAN AFTER POOLING
.000 7 .404 .404
.001 .372 .372
.003 .357 o .357
.008 .300 .300
.020 .129 .129
.050 .054 .054

THE LINEAR INTERPOLATION ESTIMATE OF THE TOTAL IMPACT CONCENTRATION
FROM THE INPUT SAMPLE IS .0077.

.050 .054 .054

THE LINEAR INTERPOLATION ESTIMATE OF THE TOTAL IMPACT CONCENTRATION
FROM THE INPUT SAMPLE IS .0077.

LA RS s 22 e RS s S R X2 X2 222 SR R332 2222222222222 22X 222 R aX X

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

LA S22 22 S L R RS RSS2 2222422222222 2SR 2222222222 R as

THE MEAN OF THE BOOTSTRAP ESTIMATES IS .0077.
.THE STANDARD DEVIATION OF THE BOOTSTRAP ESTIMATES IS .0011.

AN EMPIRICAL 95.0% CONFIDENCE INTERVAL FOR THE
BOOTSTRAP ESTIMATE IS ( .0054, .0095) .

C:\BOOTSTRP>
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.001
-.001
001
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.003
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003
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.008
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.008
.02
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.02
.05
.05
.05
.05

384
454
377
401
337
347
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389
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312
.360
382
265
331
287
316
125
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124
.149
053
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.064
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RE;Toi #51
REFTOX #51
' REFTOX #51
REFTOX #51
REFTOX #51

REFTOX #51

010594 MINS
INITIAL NUMBER
010594 MINS
INITIAL NUMBER
010594 MINS
INITIAL NUMBER
010594 MINS
INITIAL NUMBER
010594 MINS
INITIAL NUMBER
010594 MINS
INITIAL NUMBER

CONTROL

0.001

0.003

0.008

10.
10.

10
10
10
10

00
00

.00
.00
.00
.00
10.
10.
.00
10.

6.
10.

00
00

00
00
00

10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

8.00
10.00

4.00
10.00

10.
10.
10.
10.
10.
10.
.00

10

i0.
.00
.00
.00
.00

10

00
00
00
00
00
00

00

10
10

10.
~10.
10.

10
10

10.
6.
10.

.00
.00

00
0o
00

.00
.00
10.

00

.00
00
00
00




REPTOX #51
REFTOX #51
REFTOX #51
REFTOX #51

010594 MING
010594 MING
010594 MING
010594 MING

1 CONTROL
2 0.001
3 0.003
4 0.008

0.38

0.34

0.38
0.26

0.45
0.35
0.31
0.33

0.38
0.41
0.36
0.29

0.40
0.39
0.38
0.32
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001
.001
.001
.001
.003
.003
.003
.003
.008
.008
.008
.008
.02
.02
.02
.02
.05
.05
.05
.05

384
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377
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337
347
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389
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312
.360
382
265
331
287
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125
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Beginn¥ng Date /-S-94 /?m
Ending Date __O\- \1-94 e
i Fish Ceriodaphnia
Saple 10 | "oy | DO Up Pog Pog | [ T

Rep. | Temp. | DO | pH | Cond. Temp. | Sample 10 | DO | pH
Corlial | e |59

2 244 1L.o

3 254 156 1798

4 s . C. 3 228
0.00] ! as.o |s.s

2 2.9 |59

3 5.2 1.2 7.7

4 2.2 6. 32 '
06003 ! 2S-0 6.3

Z 2.7 |62

3 2.2 |60 97

4 251 .3 337
©.005 ' 23 |53

2 MG 1.0

3 280 6.\ 2.7

4 251 6.4 337
0.02 ! 243 6.0

2 251 b .G

3 253 1.1 177
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FINAL CHEMISTRY

Page _ 1 of _ ¢

study (Jzn IQ(/ 'fo:}L personnel Poog.
BeginnYng Date /—‘.’5"‘7 { - bate ) - §-97 R m:gg '
Ending Date __ 0\-12-9y
o Fish Ceriodaphnia T
sample 10 | By ““Pppfu pffP[&A [P L PP l _ L------! :
Rep | Temp. | DO pH | Cond. Temp. | Sample 1D | DO | pH
Corndiel | 4.7 143
2 s | 4.7
3 L [so |3
4 M 5.2 339
0.00] : 4.9 4.2
2 256 | 5.0
3 a1 g {93
4 Qx| 4o 337
0-003 ! 246 | 4o
2 25.0 H.S
3 4.4 S, A 173
4 xg |5.2 337
O.00S ! 247 | 5.
2 4.9 4.9
3 245 |55 |73
4 28 |52 336
O.p2 ! 2.5 | 5.9
2 24.9 s.d
3 47 56 |73
4 247 5.7 336
0-05 ! 2.5 |6
2 4.8 v 1
3 g |63 19y
4 a3 e 2T 330
]
2 ’
3
4
NOTES:
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FINAL CHEMISTRY

Date Ol-o&.94 .

Page _ (_of _ |

Personnel Pon, .
R =%

Beginnng Date /- S-94 T
Ending Date __ O\. \2 -9y
. ;i-s; Ceriodaphnia
N N A R o T I A N
Rep. | Tewp. | DO | pH | Cond. Temp. | Sample I0 | DO | pH
Cordial | ! 2.5 | ed 333
2 L
3 Ms 6.3
4 24.5 .4 1.6
o.00/ ! 244 |65 33y
2 294 L.t
3 250 |u.2
4 248 led | 9s .
0-003 ! 249 | 340
2 24.9 |64
3 295 1L,.S
4 244 lta | as
0.00% ! 247 |t 329
2 25 |es
3 246 b
4 24.5 1. 2.5
C.02 ! e |70 337
2 293 | 6.8
3 293 |t
4 29.3 (.% A
O-05 ! 29 7.4 237
2 24.¢ 1.
3 24. 1 7.2
4 4.5 | L.9 [ 76
]
- .
3
4
NOTES:

Reviewed By: Sﬁ"/@uc

PLARC501-255



StudyéZM &f ZéE

BeginnYng Date [-S5-94

Ending Date __ O \-12-9Y

FINAL CHEMISTRY

Date /~/0 4%

page _ L of _|

Personnel

B

Va2V

£

Sample 10

Fish

Ceriodaphn

ia

By

i IT.Sj?[[J 7 15/ 7 ’7;{

Rep.

| Tewp. |

00 | pH

| cond.

Sample ID

| oo | pH

Cordiel.

Y7

7.1

244

337

24.7

247

Q0 .00/

24,5

<9 | 7

24.5

333

244

24, %

0-003

21,3

L2 | 7.7

24,5

%7

24.7]

247

O.005

24. b

&3 | 7.7

244

24.7

24y

O.p2

24, b

66 | 2.7

24.5

33¢

250

RL{lg

0-05

29.5

~

245

241

a4 5

Bl WE N] el ] W N | D] W] N ] ] W] N e ] W] O] ] ] W] N =] ] W] N -

NOTES:

Reviewed By:

S0P

PLARCS01-255




FINAL CHEMISTRY

Date [-“-j"[

Study él@ Qg% To¥~
Beginning Date _/-S-94

Ending Date __ O (- (2. -Gy

Page __ | of _| _

Personnel _‘Mg_

Lot

Ceriodaphnia

Sample 10

o
<

IT{[;{" 75/ 75/50| T/

| Temp. | DO | pH | Cond.

Pl
[1:

©
.

Temp. | Sample I0 | DO | pH

Cordzsl.

SN
.

445

243 A

247 339

-

9.6

0.00/ 245

24.4 7.0

S|ISiSflsp P [©
= [N S g [ [N

249 539

D

RY.S

oy S

0-003 9.4

2.5

247 337

R4.7

-

N R

Y5~

7.5 WA

N
e N isies] &

4 q 337

4.5 0.4

2431 6.7

441 6. 217,6

2451 6.6 337
24.51 &,

0-05 246 6.6

LS| 61124

2y 57| 0.8 337

24 g1 (.7}

| W] ] = ] W] N el D] W N el ] W] N e BN W N ] ] W] N ] ) W] ] -

NOTES:

Reviewed By:

Ipeef

PLARCS01-255

——emwwa |-
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Page _{ of _\
_ FINAL CHEMISTRY ¢

Study Personnel .
?M_&‘OL—I&_' vate _(//3/ 9 7
Beginning Date /-S-74 e % 7&4&_
Ending Date [//7,/@3[ __Zf%ﬁ

S T T T =

Fish Ceriodaphnia

Saple 10 | By Vsl /el [l /e ' ' '

Rep. | Temp. | D0 | pH | Cond. Temp. | SampleID | DO | pH
Cordzel | 4o | bb

2 431 6.4

3 ¢8| 0.6 1 7.7

4 Un | &.7 3235
0O.00/ ' J47V .7

2 SEs 6.6

3 2451 0.5 2.7

4 4T 6.Y 34/
06003 ! 4L 6.5

2 M9l 7.0

3 2461 6.8 77

4 248 | 6.5 344

~ |o.pos ! 26\ 6.7

2 AL 6.5

3 247 | 2,01 2.7

4 24671 6.7 335
O.p2 ! 24316.5

z Y7 jél é

3 24716.912.7

4 2471 7.0 5&
0-05 1 29 10.%

z 29516. ¢

3 2916.91 2.7

4 KRfpli 1§ 33¥

1

2

3

4
NOTES:

Reviewed By: e

PLARCS01-255




PROJECT REAGENT RECORD SHEET

Beginning Date:

O\-05-94

Ending Date:

Project/Study:
Personnel: &2 (2 22
J

WINKLER TITRATION METHOD
Alkaline-Todide-Azide:
Brand _F/shep
Lot # G100k 2 22y
Exp. sl

Sulfuric Acid: |
Brand _F5

Lot # 2476 KJCM
Exp. A4

pH BUFFER SOLUTIONS
pH 4:

Brand /77a///}c;é o/f
Lot # 0992 kLZA
Exp. f[ﬁg

O~ 1264

Manganous Sulfate:
Brand _F7s
Lot # G/0047- 2L

Exp. & A :
Thyodene:

Brand E;sﬂcrb
tot # _g/225%
Exp. L LA

pH T: .
Brand ///z / /vc'él-?n

Lot # ¢ DL
Exp.

720 umhos: .
Brand &pginm
Lot # 224 (3038

pH :

Brand

Lot #

Exp.
CONDUCTIVITY STANDARC SOLUTIONS
200 pmhos: .

Brand B:ophsen

Lot # BISRAB

Exp. 2/9¢&

ALKALINITY TITRATION
Sulfuric Acid Solution

Brand we.
Lot # /306 KT7H

Exp. %

- HARDNESS TITRATION

Hardness Titrating Solution:
Brand 4

Lot # 520 vl
Exp. &2

CHLORINE TITRATION
DPD Powder Pillows:
Brand _ /A
Lot #
Exp.

PLARC501-632

Exp. .LLZ%'_‘:‘/ 95

Hardness Indicator:

Brand P/
Lot # /
Exp. A

Potassium lodide:

Brand v ﬂ

Lot #
Exp.

pH 10:

nra——

Sodium Thiosulfate:

Brand R/C<A

Lot & M54
Exp. Zgﬂ

Brand / .
lot # opa9a KLAHF
Exp. /AFY

pmhos:

Brand
Lot #
Exp.

Hardness Buffer Solution:




Lt Project Instrument Record Sheet

Project Study__es JQ;U/ "T‘,,y RS % o
Beginning Date 0-05-94

Ending Date O Lo =44

DO Meter - Model_YS/ &7

TVA Taq_54 33449
Ccalibration Date_¥//0/92

pH Meter(s) Model S 050
TVA Tag_&/¢7
Calibration Date_Jt/t/43

Model_#27AH
TVA Tag_4725S 7
Calibration Date_/0/20/ 43

Conductivity Meter Model 3o\
VA Tag_S57727379
Calibration Date 9/#4/43

Thermometer(s) Nodel <pma —CP '/JO
TVA Tag_yn o]
Calibration Date /l’/ 36/ 93

Model
TVA Tag
Calibration Date




Ceric IC25- Control Chart For Chronic Test
¥ew animals received from CTI on 10-22-93

Test$
25
26
27
28
29
30
31
32
33
34
35
36
37
38
29
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

Source Date

Agddadddddagddgddagagdadadddd

01/09
01/29
02/27
04/07
05/01
05/28
a7/07
07/31
08/27
09/30
10/27
12/01
01/05
01/26
02/24
03/23
04/27
06/01
07/12
08/04
08/19
09/10
09/20
11/18
12/01
12/03
12/10
12/17
o1/05
02/03

1992
1992
1992
1992
1992
1992
1992
1992
1892
1992
1992
1982
1993
1993
1993
19893
1993
1993
1993
1583
1993
1993
1993
1983
1993
1993
1993
1993
1994
1994

IC25

0.0157
0.0119
0.0107
0.0220
0.0185
0.0111
0.0254
©.0275
0.0275
0.0272
0.0229
0.0284
0.0116
0.0187
0.0258
0.0123
0.0141
0.0297
0.0255
©.0275
0.0063
0.0121
0.0107
0.0258
0.0251
0.0230
0.0244
0.0273
0.0160
0.0259

0.0138
0.0128
0.0151
0.0158
0.0150
0.0165
0.0178
0.01895
0.0198
0.0200
0.0207
©.0200
©.0199
0.0203
0.0198
0.0198
0.0201
0.0203
0.0207
0.0200
0.0197
0.0193
0.0195
0.0198
©.0195%
0.0201
0.0203
0.0202
¢.0204

0.002687
0.002610
0.005085
0.004662
0.004584
0.005745
0.006595
0.006958
0.007063
0.006767
0.006889
0.007066
0.0067358
0.006723
0.006798
0.006727
0.00695¢6
0.006874
0.006880
0.097405
©.007421
0.007487
0.007443
0.007372
0.007250
0.007162
0.007160
0.007077
0.007032

28

0.0054
0.0052
0.0102
0.0093
0.0092
0.0118
©.0132
0.013%
0.0141
0.0135
©.0138
0.0141
©0.0136
0.0134
0.0136
0.0135
0.0139
0.0137
©.0138
0.0148
0.0148
0.0150
0.0149
0.0147
¢.0145
0.0143
0.0143
0.0142
0.0141

Mean-2s

0.0084
¢.0075
0.0049
0.0064
0.0058
0.0050
0.0047
0.0050
0.0056
0.0065
0.0070
0.0059
©.0063
0.006%
0.0062
0.0060
0.0061
0.0066
0.0069
0.0052

¢.0050
©.0054
0.0057
0.0060
0.0060
0.0063

Mean+2S

0.0192
©.0180
0.0252
0.0251
0.0242
0.0280
0.0310
0.0328
0.033¢
0.0336
0.0345
0.0342
0.0335
0.03138
0.0334
0.0329
0.0340
0.0341
0.0345
0.0348
0.0345
0.0342
©.0344
0.034S5
0.0344
0.0344
0.0346
0.0343
0.0344




Chronic Reference Toxicant Test

Received new animals from CTI 10-22-93

Cerio - ARL
Test § Date
1 01/24/90
2 03/23/90
3 03/29/90
4 05/05/90
5 05/10/90
6 06/11/90
? 07/06/90
8 07/17/90
9 08/01/90
10 09/06/90
11 11/06/90
12 11/27/90
13 01/10/91
14 02/8/91
15 03/16/91
16 03/27/91
17 05/02/91
18 05/31/91
19 07/12/9%
20 08/01/91
21 09/04/91
22 10/03/93%
23 10/30/51
24 12/03/91
25 01/09/92
26 01/29/92
27 02727792
28 04/07/92
29 05/01/92
30 05/28/92
31 07/07/92
32 '07/31/92
33 08/27/92
34 09/30/92
35 10/27/92
36 12/01/92
37 01/05/93
38 01/26/93
3s 02/24/93
40 03/23/93
41 04/27/93
42 06/01/93
43 07/12/93
.44 08/04/93¢
45 08/15/93¢
45 09/10/93
47 09/20/93

Survival
LOEC NOEC

0.02 0.008
0.05 0.02
0.05 0.02
0.05 0.02
0.05 0.02
0.0S .02
0.02 0.008
0.05 0.02
0.05 0.02
0,05 0.02
0.05 0.02
0.05 0.02
6.05 0.02
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
0.05 0.02
0.05 0.02
0.05 0.02
0.05 0.02
0.05 0.02
0.05 0.02
0.05 0.02
0.05 0.02
0.05 0.02
0.05 0.02
0.05 0.02
0.05 0.02
0.05 0.02
0.05 0.02
0.05 0.02
0.05 0.02
0.05 0.02
>0.05 0.05
0.0S 0.02
0.05 0.02
0.0S 0.02
0.05 0.02
0.02 0.008
0.0% 0.02

! Reproduction

{ LOEC

H

! >0.008
1 0.05
H 0.05
!

1 0.05
1

H

!

1 0.008
H 0.02
H 0.008
1 0.05
1 0.02
! 0.02
i 0.02
] 0.02
H 0.05
H 0.05
H 0.02
H 6.02
H 0.02
1 0.02
1 0.02
H 0.02
! 0.05
! 0.02
! 0.02
H 0.02
! 0.02
! 0.008
! 0.02
1 0.05
H 0.05
! 0.05
1 0.05
1 0.05
H 0.05
! 0.02
! 0.02
H .05
t 0.02
H 0.02
H 0.05
¢ 0.05
1 0.05
H G.02
! 0.02
! 0.05

NOEC

0.008
0.003
0.02
0.008
0.008
0.008
0.008
0.02
0.02
¢.008
0.008
0.008
0.008
0.008
©.008
0.02
0.008
0.008
©.008
0.02
0.003
0.008
0.02
0.02
0.02
0.02
0.02
0.02
0.008
0.008

0.008
0.008
0.02
0.02
0.02
0.008
0.008
0.02

!

1c2s

0.0157
0.011%
0.0107

0.022
0.0185
0.0111
0.0254
0.0275
0.0278
0.0272
0.0229
0.0284
0.0116
0.0187
0.0258
0.0123
0.0141
0.0297
0.0255
L0275
.0063
0121

© © o o

.0107

! Mean # Young/ 1 LCS50
1 Female in

! Control

.-

28.40
34.90
31.90
20.10
26.60
31.50
25.30
21.50
20.11
22.30
22.10
21.30
23.40
24.90
25.10
36.0
18.70
20.40
16.70
8.3
9.4
20.90

20.30

! Corrective Action Taken

! and Notes

« WAS INCLUDED IN THE CONTROL CHART
EVEN THOUGH THIS TEST DID NOT
MEET ACCEPTABLE TEST CRITERIA




Chronic Reference Toxicant Test
Received new animals from CTI 10-22-93

Cexric - TTL
Survival 1 Reproduction ! IC2S ! Mean # Young/ ! LC50 ! Coxrective Action Taken
Test # Date LOEC NOEC t LOEC NOEC ! ! Female in 1 ! and Notes
‘ 1 1 ! Control 1 1

48 11/18/93 0.05 0.02 1 0.05 0.02 { 0.0258 ! 2B.20 ! ! #% animals from w/edta
49 12/01/93 0.05 0.02 ! 0.02 0.008 ! 0.0251 1t 42.00 ! 0.0380 | ## animale from w/edta
50 12/03/93 0.05 0.02 ! <0.003 <0.003 1 0.023 ! 38.40 ! 0.0416 | ## animals from w/edta
51 12/10/93 0.05 0.02 1 0.008 0.003 | 0.0244 ! 39.10 1 0.0548 ! ## animals from w/edta
52 12/17/93 0.05 0.02 ! 0.05 0.02 ! 0.0273 ! 35.80 ! 0.0416 ! ## animals from w/edta
53 01/05/94 0.05 0.02 1 0.02 0.008 ! 0.016 ! 38.50 ! ! #% animale from w/edta
54 02/03/94 0.05 0.02 1 0.05 0.02 ! 0.0259 { 36.10 ! ! ## animals from w/edta




. . " ©TL CHRONIC TOXICITY TEST MASTER CHECKLIST CL # 00(3

4

Study: Ww ’ Test Dates: /-5'91 - Ol-ll-qt-{'

Date Issued: /-4 - To: lop.sej Report Due: . By:

1. Test organism availability: FH Minnows-T.L.X &29- c.u.¥ — Dpate —
Daphnids - T.L. ____ C.U. ___ Date /- S -94

2. sample Collection Coordination: Date JV / A By __ — With __—

3. Glassware availability: T.L. Tech. Date _/- S -7¢

4. Glassware prep. complete: Date /-5-9% ' By J77
5. Data Sheet prep. complete: Date /- Y44 By _ <374
6. Test organism availability verification: FH-0K? g‘gﬁ? Daphnids—-OK? _ +—

7. Culture Medium Availability: Date /~5-9Y By _JIF/F With DR

8. FH Hinilow agclimation:

Day
By NE__
sf
9. Test Initiation: FH-Date/Time /%% I///ﬁ Daphnid-Date/Time _/- S -7/]//2'/5’
Initial FH Sample _ IV//}
10. Daily: Day #: © 1 2 3 4 5 6 7
Initial Chem. - T.L. - —_ — - -
T.M.¥_347 Jfp Sfp JK . _gP0 AL
Final Chem. - T.L. = — - _ -
TH. JPP o— Sff I S Sh mpp
F.H. - T.L. _x/A N/A w4
T.M. _T - —
Daphnid - T.L. — - — — - - —_
M T sep st e SR St _SPP
Log Samples - T.L. _d/f _Al,[i —>
T.M. _— - =
11. Test Termination: FH-Date/Time JV//;- Daphnid-Date/Time _] -{/-9Y / 125
Clean-up, By: _JpPP ., = /
12. Weigh Fish: Date By 13. Run Stats: Date By
14. Report Prep.: Assigned To Date By
Cont et Clast
15. Report Final: Date 04-19 44 By _(ne Approved:

*Team Leader *tculture Unit #Team Member PLARCS501-1266 (1)(Rev 12/93)




Chronic Reference Toxicant Record Sheet

sty (o of T (25% wfo EprA)
Test Organism &w@ (257 Jc:om\

Beginning Date/Time /5/5%J (3¢5~

Ending Date/Time ///1/795/ [RES

Personnel V'&w&" pﬂ%

Toxicant_ﬁﬂ/

Source Mzg

Lot % 4(?/g
Concentration__57) /)7“’)//!7—]

Stock Concentration(s) Cen, 6,3,0,9,2: ¥, 6.0 , 5.0 m3 [ 4 o

Test Concentrations_Cy O. 0// 0003 0005’& OQL/)LQ( y
*) 56

Dilution Water (.- /7?@? (95?5 1,\)/0 Eﬂfﬁ) #'s /559, |

Released From To
Date Time Date Tine

orodad oo SR 2100

Test #_353
NOEC_0.006%
LOEC_( .02
Notes:

TC,s ™7 0.010
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0l -19-94 &

Analysis of Reproduction (# young/female/6 days)

REFTOX #53
Starting Date: 01/05/94

Replicate
Treatment 1 2 3 4 5 6 7 8 9 10 Mean
1 CONTROL 42.0 27.0 35.0 37.0 37.0 35.0 38.0 48.0 42.0 44.0 38.50
2 0.001 35.0 35.0 39.0 38.0 37.0 41.0 40.0 36.0 39.0 3.0 34.30
3 0.003 36.0 32.0 33.0 38.0 31.0 34.0 36.0 26.0 39.0 35.0 34.00
4 0.008 34.0 33.0 35.0 33.0 31.0 39.0 35.0 34.0 38.0 40.0 35.20
5 Q.02 33.0 28.0 0.0 30.0 29.0 32.0 41.0 0.0 239.0 3%.0 26.10
- Steel’s Many-One Rank Test
No. of Critical

Treatment Replicates Rank Sum Rank Sum*

0.001 10 76 95.5

0.003 10 76 78.5

0.008 10 76 81.5
0.02 10 76 73.0 *

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




Non-paramatric analysis of toxicity data 2
. . 3:16 Saturday, January 4, 1992

------------ STUDY=REFTOX #53 ST DATE=010594 PARM=CERR TEST=STEEL ~--==-=-===-~ |

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

1 0.001 10 10 95.5 76
2 0.003 10 10 78.5 76
3 0.008 10 10 81.5 76
4 0.02 10 10 73.0 76 *




Non-paramatric analysis of toxicity data 1
. 3:16 Saturday, January 4, 1992

S - S

T o T U

S _ T F N N R M

T D P CY R C M C M _ T T R

o U A A OP E O E I O AT E _ T A

B D T R ME Q N F N N XR S N R N

S Y E M P_ _ T FNTNTK T O T K
1 REFTOX #53 010594 CERR 2 0 10 10 10 10 10 10 4 4 STEEL 1 0.001 114.5
2 REFTOX #53 010594 CERR 2 0 10 10 10 10 10 10 4 4 STEEL 2 0.001 95.5
3 REFTOX #53 010594 CERR 3 0 10 10 10 10 10 10 4 4 STEEL 1 0.003 131.5
4 REFTOX #53 010594 CERR 3 0 10 10 10 10 10 10 4 4 STEEL 3 0.003 78.5
5 REFTOX #53 010594 CERR 4 0 10 10 10 10 10 10 4 4 STEEL 1 0.008 128.5
6 REFTOX #53 010594 CERR 4 0 10 10 10 10 10 10 4 4 STEEL 4 0.008 81.5
7 REFTOX #53 010594 CERR 5 0 10 10 10 10 10 10 4 4 STEEL 1 0.02 137.0
8 REFTOX #53 010594 CERR 5 0 10 10 10 10 10 10 4 4 STEEL 5 0.02  73.0




Tests of assumptions for untransformed data 1
Test for Normal Distribution
3:13 Saturday, January 4, 1992

IO STUDY=REFTOX #53 ST_DATE=010594 PARM=CERR --------=--======-

UNIVARIATE PROCEDURE

Variable=CENTER

Moments

N 50 Sum Wgts 50
Mean 0 Sum .0
Std Dev 8.45769%98 Variance 71.53265
Skewness -2.11207 Kurtosis 5.852558
Uss 3505.1 (g8 3505.1
cv . Std Mean 1.196098
T:Mean=0 0 Prob>|T| 1.0000
Sgn Rank 176 Prob>|S| 0.0798
Num “= 0 49

W:Normal 0.778024 Prob<W 0.0001

Quantiles (Def=5)

100% Max 14.9 99% 14.9
75% Q3 4 95% 9.5
50% Med 1.8 S0% 6.3
25% Q1 -1.5 10% -6.1

- 0% Min -31.3 5% -26.1
1% -31.3

Range 46.2

Q3-Q1 5.5

Mode -26.1

Extremes
Lowest Obs Highest Obs
-31.3¢ 20) 6.7( 16)
-26.1¢( 48) 6.9¢ 41)
~-26.1¢ 43) 9.5¢( 8)
-11.5¢( - 2) 12.9¢ 50)
-8 ¢ 28) 14.9¢ 47)




Tests of assumptions for untransformed data 2
Test for Normal Distribution
3:13 Saturday., January 4, 1992
=--e--c---i------ STUDY=REFTOX #53 ST DATE=010594 PARM=CERR - - - ------ocmem- .
UNIVARIATE PROCEDURE

Variable=CENTER

Stem Leaf # Boxplot
15 1 o
1 03 2 0
0 555566677 9 |
0 011122223333444444 18 o — e
-0 444322222111000 15 Fo—— - +
-0 8 1 |
-1 2 1 0
-1
-2
-2 66 2 *
-3 1 1

R e et Rttt &
Multiply Stem.Leaf by 10**+1
Normal Probability Plot
17.5+ +4+++++

[ ++++44* *

| hpRIIRR kK
S | dkkkhkkhkd *

I kk ok kk gk Ly

-7.5+ ol
| IS R
| ++++++




Tests of assumptions for untransformed data
Test for Normal Distribution
' 3:13 Saturday, January 4, 1992

3

UNIVARIATE PROCEDURE
Schematic Plots

Variable=CENTER

|
15 + 0
|
I 0
| |
10 + |
I I
| I
I I
5 + |
| . +
| | I
l Ko e *
0 + |+ |
| P +
l I
| I
-5 + ]
| I
I |
I I
-10 + |
I 0
|
I
-15 +
I
I
I
-20 + ’
|
I
I
-25 +
l *
|
|
=30 +
I *
|
I
-35 +
____________ fommmmmm e
PARM CERR
ST_DATE 010594
STUDY REFTOX #




Tests of assumptions for untransformed data 4
. 3:13 Saturday, January 4, 1992

----------------- STUDY=REFTOX #53 ST _DATE=010594 PARM=CERR ------==---ccmocoz

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

10

2 312
25 143
323
142
43143
13

-20
-30
-40

|
|
|
I
I
I
I
I
I
|
|
|
I
|
I
|
-10 +
|
|
|
I
|
I
I
I
|
I
|
I
|
I
|
|

RANK FOR VARIABLE CENTER

NOTE: 17 obs hidden.




Tests of assumptions for untransformed data 5
Bartlett’s Test for Homogeneous Variance
3:13 Saturday, January 4, 1992

STUDY=REFTOX #53
ST_DATE=010594

PARM=CERR
TREATMENT N MEAN VARIANCE
CONTROL i0 38.50 34.056
0.001 10 34.30 125.122
0.003 10 34.00 14.222
0.008 10 35.20 8.400
0.02 10 26.10 207.656

BARTLETT’S TEST STATISTIC
PROB>B = 0.000

28.439




ReFlox Cecic 753

. Te 01-14-5‘/
THE NUMBER OF RESAMPLES IS 80 . 25 ot

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

CONC. (%EFF) RESPONSE MEAN MEAN AFTER POOLING
.000 38.500 38.500
.001 34.300 B 34.500
.003 34.000 . 34.500
.008 | 35.200 34.500
.020 26.100 26.100
.050 .000 .000

THE LINEAR INTERPOLATION ESTIMATE OF THE TOTAL IMPACT CONCENTRATION
FROM THE INPUT SAMPLE IS .0160.

.050 .000 B .000

THE LINEAR INTERPOLATION ESTIMATE OF THE TOTAL IMPACT CONCENTRATION
FROM THE INPUT SAMPLE IS .0160.

Ak Kk ke kAR kAR kAT Rk kA AT Ak Ak Ak kA Kk kA ko kA ok kkkkkkhkhkdk

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

L2 R X Y R AR R R R RS R R LS

THE MEAN OF THE BOOTSTRAP ESTIMATES IS .0165.
' THE STANDARD DEVIATION OF THE BOOTSTRAP ESTIMATES IS .0036.

AN EMPIRICAL 95.0% CONFIDENCE INTERVAL FOR THE
BOOTSTRAP ESTIMATE IS ( .0114, .0242) .

C:\BOOTSTRP>
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.008
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.008
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'
010594

010594

010594

010594

010594

CERR

1 CONTROL
2 0.001
3 0.003
4 0.008

5 0.02

42.00
35.00
36.00
34.00

33.00

27.00
35.00
32.00
33.00

28.00

35.00
39.00
33.00
3s.00

0.00

37.00
38.00
38.00
33.00

30.00

37.00

37.00

31.00
31.00

29.00

35.00
41.00
34.00

39.60

32.00

38.00
40,00
36.00
35.0¢

41.00

48.00
36.00
26.00
34.00

0.00

42.00
39,00
39,00
38,00

29.00

44.00

3.00
35.00
40.00

39.00




CERTODIPRNIN DANDONIEATION

f Toy AS%

Beginalng Date _/-S5-94

Personnel

study __ o Yen

1-/1-94

knding Date

G T G T V. RS Gm SIS N G G S G, Sw i SIn SRS WS e W— — —

itiatlent

1

224

S — A —— —— g W G IRy W — S G q— — o

i — — — —— — —— A WA S Y= W S~ —— —

. ———— —— — G G— Y WY SR T S G G ‘— ——

— S —— —— N — T — - Y GNP GG S G S — ——

T — —— . —— Do W S GRS G S G M Gni A G- —— gp—

Rotest

Treatsent 1dentificatlon:

o dendiad.

L

O.00|

O.003 °

0. .00%
O -0D
L.05

10,




o h EDIA

CERIODAPHNIA BROOD RECORD SHEET

Batch ID: A«Qﬁ’ﬁ Tray #: § Personnel: 24 73

} Row 9( Brood Source [32€29 /C L/S/ (# Young) :
| 10] | | ALl el ((] IZ‘I’OMMIA l [ 1 |
| sl | | Fll1 et (gt 1eq9s] —— . 1 -~ 1 I
|__8| | | L 11 | (0] ¢ V% 1T l/,l | I |
S T I = J_%WL__J_J_J_I
| 6] | | | =1 | {1 9 | | 1 |
|5l [ 1 | L &1 7.1 7l -zl | | l
|__4] ] | lll@J?(l ' 2| 21 ] | |
|__3] 1 | LT 151 /01 T 74 | 1 |
2] | | P ST 71 25 | P 1 |
|_1] 11 o1l 7 i | |
jDayl 0 { 11 2 31 41 5 10 | 11 { 12 1 13 | 14 |

7 w
; Row‘lz - Brood Source «‘772’090 A (# Young) }
| 10} | | | | &1 7 1 : A | | 1 |
|_s ﬁW‘QOO%H5 |
| _8 | @l ¥ | ML O | PR 4 |
|71 1 | | S 1 71 151 C |27 294 ] | P 1 |
el | | | L E 1 /8] |20 @ |8= A | | 1 |
|5 11 = Z U ARREEL 15 7 I |
|4l | | L% (e O |ZH54E574d) 4 | | |
|__3] | | L1 l"?’l{QIOP Il 4 | ! | | |
|2 | | [ 1o | 113 © VEastel) 3 |
|1l — | L O % (8| A0 el 37eH A |
lpayl ot 14 2 31 24 51 61 71 81 o] 101 11 |12 | 13 | 14 |
i Row (/ Brood Source 75 0%7 /ﬁ S / d/ (# Young) ' :
|_10] ] | Lol @l &l (S| © ™ TLE o9 I [ ] |
|__9l | l 17 1 €1 &1 1] © |BEHLHL 1z | | l 1 |
[__8] 1 | 1 Sd zlfol & L Clagi 74 | [ | [
|__ 71 1 1 ] | 5.1 B | il © 253100 4] l | I |
|l | ] ] | o 7 1101 € P54 37 | | ] |
|5l | | 11 151 %l VARSI
|4l | 1 L 1 A1 L2 ¢ e iy 73] | | 1 |
3] 1 1 Ly L /el (2] &7 i mBaas i« [ L1 |
|__2] ] | 1] 13171/ 0 2 B eys! 53] l l 1 |
il | 1 10> 1 /1ley o piay e 24 | | | |
Igggrz_gl1111314 5.1 61 7.1 81 911011 1213/} 34|
128 24 30 X[ [ Z=. 3 A& 5 T eoet +le
Time] { 1g:3 IQJ [ 7252 7!‘*“[]_7719 %:%2714°25 |4¢0 | | | | |
Temp| | 244’1%’ 3 | 25 e ISU2Se L2 2T Ly <745 | | | |
Med. | | 11563 155% ] (S5 d jarslrsy8] S5¥] Sk | | | N |
Food]| 1 ICE1R3ICEI D [t B Cili A ICFEIICA 3 Eib Y | | | | |
Algaf ] WAps el Fosei] oozl AR 2 Brrsad Hsoth 1A | [ | 1 l
NOTES jﬂ* \
\L'm =t — -7 /\’59‘
‘5>5 Cﬁ"‘é’é/ ¥

+ = Young present in brood cup at 3 days or more than one brood present in
individual cup at tenewal
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FINAL CHEMISTRY A—of
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Project Instrument Record Sheet
Project Study_(eqs Rello ¥5o

Beginning Date__ ni-05-94

Ending Date ot-1i-94

DO Meter Model 5T Mo s 57

TVA Tag__54 3344

Calibration Date Bog 10,4953
pH Meter(s) Model tevoli... foedd, 0 2661

TVA Tag_ s43ny

Calibration Date__fev b, 1943

Model Osie SR2SO

TVA Tag_ 72413

Calibration Date nou 20 1993

Conductivity Meter Model y<T nod, 0 22

TVA Tag___s77180

Calibration Date reuw 11993

Thermometer(s) Model_ Swme Cr-vo Erdce

TVA Tag__m2os

Calibration Da’ceJ\a,; 10 1662

Model

TVA Tag

Calibration Date




Project/Study:

Cenio Rel #5853

PROJECT REAGENT RECORD SHEET

Personnel: upanoe

WINKLER TITRATION METHOD
Alkaline-lodide-Azide:

Hanganous Sulfaté:

Brand Flohse Brand _f£the.
lot # _9)1copaa2y Lot # _4(00e7-2
Exp. Int Exp. It :
Sulfuric Acid: Thyodene:
Brand ng0b. ackrod Brand [ ste.
Lot # 2876 KXm Lot # gf2a5Yy
Exp. Tk Exp. Trd
pH_BUFFER SOLUTIONS
pH 4: pH 7:
Brand MoRuwck st Brand Mgt i sdeceis
Lot # cosaxiERn ot # ooRv o
Exp. '23 19494 Exp. Ssant /4y
pH :
Bra
Lot #
S Exp.
CONDUCTIVITY STANDARD SOLUTIONS
200 umhos: 720 ypmhos:
Brand &g oh Brand Ox

lot # Lta2G2n
Exp. k. 184S

ALKALINITY TITRATION

Sulfuric Acid Solution N/50:
Brand Mugg ;. ket
Lot # b ZuwstH
Exp. T4

- HARDNESS TITRATION

Hardness Titrating Solution:
Brand Celic
Lot # £2021700
Exp. 14

CHLORINE TITRATION

DPD Powder Pillows:
Brand Weea
Lot # 03¢
Exp. _T.&

PLARCS01.-632

Lot # Eosoh [e222¢c
Exp. 1469 | De 155

Hardness Indicator:
Brand _Cuficw
Lot # o415
Exp. T.£

Potassium lodide:
Brand £ bceo .,

tot # 9139
Exp. _TL4

Beginning Date:
Ending Date:

01-65-94

G1- 1-94

Sodium Thiosulfate:
grand Ricce
lot # MiSy
Exp. Sggt 1994

pH 10:

Brand Mg inoReaix
Lot # oG XLRB
EXp. Yoo vaad
pmhos

8rand

Lot #

Exp.

Hardness Buffer Solution:
Brand (Gcn
Lot # 2bCfh
Exp. Tt

FAS:
Brand Ricce
Lot # p2e¥
LY
Exp. ._La._lﬁ.r-\fﬁi




