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TENNESSEE VALLEY AUTHORITY
TOXICITY TESTING LABORATORY
STANDARD REPORT FORM

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

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

Principal Investigator: Damien J. Simbeck
Starting Date: April 14, 1994

Ending Date: April 21, 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 April 14-21, 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 Poplar Creek Mile 4.3, Poplar Creek Mile 5.1, and
Poplar Creek Mile 6.0 on April 13, 15, and 18. 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 daphnids in
undiluted samples; however, toxicity to fathead minnows
(significantly reduced survival) was demonstrated in undiluted
samples from Poplar Creek Miles 4.3 and 6.0 in testing conducted by
TVA based on hypothesis testing of data. Daphnid reproduction was
significantly less than controls in 50 percent dilutions of samples
from Poplar Creek Miles 4.3 and 6.0, while no toxicity to fathead
minnows was shown in diluted (50 percent) 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: Poplar Creek Mile 4.3, Poplar Creek Mile 5.1, and Poplar
Creek Mile 6.0.
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2.2

2.4

2.6

Samples used for the CR-ERP Study, April 14-21, 1994, are
identified as follows:

Station | Collection | CR-ERP | CR-ERP Chain- | [
1D | Date | ID Number | of-Custody | Dates Used |

| | | __Form Number | |

| April 13 | 12705 | 0413944 | April 14-15 |

PCM 4.3 | April 15 | 12739 | 0415943 | April 16-18 |
| _April 18 | 12849 | 0418944 | __April 19-20 |

| April 13 | 12707 | 0413944 | April 14-15 |

PCM 5.1 | April 15 | 12737 | 0415943 | April 16-18 |
| __April 18 | 12847 | 0418944 | __April 19-20 |

| April 13 | 12709 | 0413944 | April 14-15 |

PCM 6.0 | April 15 | 12735 | 0415943 | April 16-18 |
| _April 18 | 12845 | 0418944 | _April 19-20 |

Control and/or Dilution Water: Laboratory culture medium
consisting of moderately hard reconstituted water (modified for
daphnids; see Section 3.2.2) was used as control and dilution water
for toxicity tests. -

Sample Dates and Times: Test samples were collected on April 13,
15, and 18, 1994. Collection times were between 1000 and
1130 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: Water levels were high with fast
current on April 13 with considerable amounts of debris. Flow and
debris amounts decreased each day on April 15 and 18.

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) or TTL personnel. EXcess composite sample
was discarded. Samples were stored in refrigerators at <4°C after
arrival at TTL. Integrity (chain of custody) was maintained in the
laboratory through use of custody seals on the storage refrigerator.

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




2.8 Sample Pretreatment: Sample temperature was raised to 25°C in a
warm water bath. 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 Poplar Creek Mile 4.3, Poplar Creek
Mile S.1, and Poplar Creek Mile 6.0 were tested at 100 percent
(undiluted) and 50 percent, diluted using moderately hard
reconstituted water.

TEST ORGANISMS/CULTURING CONDITIONS

w
o

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 CaCoO3.

" 3.1.3 Temperature of Culture: 25°C + 1°C

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

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

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

3.1.5 Spawn Date: April 9-10, 1994

3.1.6 Hatch Date/Time: April 13, 1994/1030 CDT to
April 14, 1994/0930 CDT

3.1.7 Culture/Acclimation Water: Moderately hard reconstituted water
3.1.8 Acclimation Temperature: 25°C % 1°C

3.1.9 Diseases and Treatment: None.




3.1.10 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.

3.2 Species: Ceriodaphnia dubia, daphnids
3.2.1 Source: Inhouse culture, TVA, Aquatic Research Laboratory
3.2.2 Culture Water: Moderately hard reconstituted water containing

trace elements, macronutrients, and vitamins. ([2]
3.2.3 Temperature of Culture: 25°C % 1°C

3.2.4 General Maintenance: Adults used to produce neonates for testl
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. WNew 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.

3.2.5 Food and Feeding: Ceriodaphnia are fed food made according to
methods modified from EPA/600/4-89/001 with tropical fish food
substituted for troul chow and alfalfa substituted for Cerophyll.
(3] 1In addition to the yeast/alfalfa/fish food recipe, the alga
Selenastrum capricornutum concentrated to 50 x 106 cells/mL is also
fed as part of the reguiar diet. Medium used for algal culture
contains 1.0 ppb selenium and vitamins. The feeding rate for mass
cultures is 5 mL prepared food and 5 mL algae concentrate at
culture initiation and 5 mL prepared food only every other day
thereafter. Individual animals contained in cups with 15 mL medium
are fed 0.1 mL food and 0.2 mL algae at renewal and 0.1 mL food
recipe only on intermediatc days.

4.0 TEST METHODS

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

4.1.1 Modifications to/Deviations from Method 1000.0:

4.1.1.1 Samples were not pre-filtered or aerated as described in EPA
methods and TTI. SOP-12 per request of Terry Phipps (comment
provided during suvveillance on 01/25/84).




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

4.1.14

Date/Time Test Initiated: April 14, 1994/1020 CDT
Date/Time Test Terminated: April 21, 1994/1040 CDT

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

Age of Test Organisms at Start of Test: 0.8-23.8 hours

Mean Dry Weight of Test Organisms at Start of Test: 0.07 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 conduclivity. 1In addition, alkalinity,
hardness, and total residual chorine were measured on each new
sample at the time of first use (4/14, 4/16, and 4/19).

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

Statistics:

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




4.2

4.2.1

4.2.1.1

4.2.1.2

4.2.2

4.2.3

4.2.4

4.2.5

4.2.6

T 4.2.7

4.2.8

4.2.9
4.2.10

4.2.11

4.2.12

4.2.13

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 or aerated 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: April 14, 1994/1335 CDT
Date/Time Test Terminated: April 21, 1994/1240 CDT

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

Age of Test Organisms at Initiation: 0.5-3.5 hours
Number of Test Organisms per Chawber: 1
Number of Replicates per Treatment: 10

Dilution Water/Control Water: Woderately 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 conductivilty. 1In addillon, alkalinity,
hardness, and total residual chlorine were measured on each new
sample at the time of first use (4/14, 4/16, and 4/19).

"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.

Statistics:

Fisher's Exact Test was used to evaluate Ceriodaphnia survival
effects during the study. Revised statistical procedures contained
in the second edition of EPA's short-term chronic toxicity methods
require decision process for testing statislical assumptions before
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selecting a specific statistical test to determine toxicity
endpoints. [3] Based on tests for normal distribution and
homogenous variance of data, the statistical test used for endpoint
determination for reproduction data was Steel's Many-one Rank Test.

5.0 QUALITY ASSURANCE

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

5.2 Physical and Chemical Methods

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

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

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

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

5.2.5 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]

5.2.6 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, respeclively. [4]

5.2.7 Alkalinity was measured by titration of 100 mL samples with 0.02
N H2S04 to an end point of 4.5 according to TVA procedure ES-42.1.

[4]




5.2.8

5.2.9

5.3.1

5.3.2

5.3.3

5.3.4

6.0

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

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

Reference Toxicant Tests
Test Type: Fish - 7-day chronic (NOEC)
Standard Toxicanls Used:

Copper Sulfate Reference Toxicant Solution
Source/Brand: EPA

Dilution Water Used: Moderately hard reconstituted water (modified
for daphnids)

Statisties: Chronic Test, FH Survival/Growth and Daphnid
Reproduction, NOEC - Dunnett's Test or
Steel's Many-one Rank Test,
EPA Bootstrap Procedure - IC25
Daphnid Survival - Fisher's Exact Test

RESULTS

6.1

6.1.1

6.1.2

6.1.2.1

Fathead Minnow Larval Survival and Growth Test

Summary of Results: WNo survival or growth effects were
demonstrated in fathead minnows exposed to Poplar Creek Mile 5.1
samples during the CR-ERP Ambient Water Toxicity Study conducted

TApril 14-21, 1994. Survival effects were demonstrated in fathead

minnows exposed to undiluted Poplar Creek Mile 4.3 and Poplar Greek
Mile 6.0 samples. Growth effects were not demonstrated in fathead
minnows exposed to 50 percent dilution of samples from these two
stations.

Results, Survival Data:

Daily Percent Survival Summary for Fathead Minnow Larval Survival
Test, CR-ERP Study, April 14-21, 1994.

Total Daily % Survival

Treatment
Day 1 2 3 4 5 6 7

Control 100 100 98 98 98 98 98
PCM 4.3-50% 100 100 95 90 88 83 83
PCM 4.3-100% 100 g8 90 78 73 70 68
PCM 5.1-50% 100 100 98 93 88 83 80
PCM 5.1-100% 100 100 88 78 78 78 78
PCM 6.0-50% 100 100 95 85 85 80 75
PCM 6.0-100% 100 100 80 65 65 63 63
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6.1.2.2 Statistical Decision Process for Determining Toxicity Endpoints for
7-Day Survival of Fathead Minnows, CR-ERP Study, April 14-21,

1994.
SURVIVAL EFFECTS
CERTODAPHNIA SURVIVAL DATA FISH SURVIVAL DAT
{PROPORTION SURVIVING) (PROPORTION SURVIVING)

] |
' A
‘ v Y ! ’ ARCSINE
FISHER'S EXACT @osn ANALYSIS TRANSFORKATION
T£sT

]

' + NON-NORMAL DISTRIBUTION
awom ESTIRATES wmu—un.x S TEST

smo{‘ugt ésﬁ?e‘c’as LCY, LCS, LC10, LC5Q |KOLOMOGOROV °D® STATISTIC

NORMAL DISTRIBUTION HETEROGENEQUS ~ VARIANCE

HOMOGENZOUS VARIANCE

KO STATISTICAL ANALYSIS
RZCOHHENDED

EQUAL NUMBER OF
RIPLICATES?

EQUAL NUMSZR OF

NO REPLICATES?

NO

T-TEST WITH _ - S 0
BONFERRONI BUNNETT'S l STEEL'S HANY-ONEe WILCOXON RANK SUM o
ADJUSTHENT TEST RANK TEST TEST WITH
L l l BONFERRONI :u:\.usml ENT
I ENDPOINT ESTIMATES
NOZC, LOZC

* Test requires 4 replicotes/trectment

6.1.2.3 Analysis of Survival Data Using Dunnett's Test for Fathead Minnow
7-Day Larval Survival Test, CR-ERP study, April 14-21, 1994.

Arcsine square-root transformation applied before data analysis.
For this set of data, the minimum significant difference is 0.20.

This represents a 21.19% decrease in survival.
T = 2.45 Alpha = 0.05 (one-tailed test)

Growth Data (mg)
Treatment Replicate Mean S*
1 2 3 4 5 6 7 8 9 10

Control 100 100 90 100 98
PCM 4.3-50% 100 60 80 90 83
PCM 4.3-100% 50 80 60 80 68 *
PCH 5.1-50% 90 70 70 90 80
PCM 5.1-100% 70 80 60 100 78
PCH 6.0-50% 90 60 90 60 75
PCM 6.0-100% 40 60 80 70 63 *

%Values significantly less than the control (Medium). EMS = 0.033.




6.1.3 Results, Growth Data:

6.1.3.1 Statistical Decision Process for Determining Toxicity Endpoints for

7-Day Growth of Fathead Minnows, CR-ERP Study, April 14-21, 1994.

GROWTH AND REPRODUCTION EFFECTS

| FATHEAD MINNOW GROWTH DATA i CERICOAPHIA REPRODUCTION DATA P | SetenasTRUM GROWTHDATA
t PIEANWEIGHT) | 0¥ OF YOUNG PROCUCED) ' (CELLSAR)
T 3
[ Y
(EXCLUDING CONCENTRATIONS
o POINT ESTIMATION "ABOVE NOEC FOR SURVIVALY
Y ' (54
[ eropcent SHAPRO-WILK'S TEST NON-NORMAL DISTRIBUTION
1 peardts [stwsnc !
NORMAL DISTRIBUTION HETEROGENEOUS VARIANCE ‘
BARTLETTS YEST P
HOMOGENEOUS VARIANCE ™/
A P [msugmm&ss acrmoue
EQUAL NIBER
-
EQUAL NUMBER NO

\ YES OF REPUCATES?
| presTwmi = " Y YES v )
P sorerAon CRETTS STEEL'S MANYONE * WRCOCHRANC S
l: ADNSTMENT Test RAKTEST BONFERRON ADJSTMENT

NOEC.LOEC

* Test requires 4 replcatesireatment

6.1.3.2 Analysis of Dry Weight (mg) Data Using Steel's Many-one Rank Test
for Fathead Minnow 7-Day Larval Survival Test, CR-ERP Study,
Aprlil 14-21, 1994.

Survival (%) Data

Replicate ’ _.
Group 1 2 3 4 5 6 7 8 g 10 Mean Sx
Control 0.32 0.47 0.42 0.43 0.41
PCM 4.3-50% 0.45 0.44 0.45 0.47 0.45
PCM 5.1-50% 0.36 0.54 0.50 0.53 0.48
PCM 5.1-100% 0.44 0.46 0.52 0.43 0.46
PCM 6.0-50% 0.51 0.52 0.53 0.29 0.46
Steel's Many-one Rank Test
Treatment Replicates Critical Rank Sum Rank SumX
PCM 4.3-50% 4 10 22.5
PCM 5.1-50% 4 10 23.0
PCHM 5.1-100% 4 10 22.5
PCM 6.0-50% 4 10 22.0

*Values less than or equal to the Critical Rank Sum are significantly
less than the control.
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6.2 Ceriodaphnia Survival and Reproducétion Test

6.2.1 Summary of Results: WNo survival or reproduction effects were
demonstrated in daphnids exposed to Poplar Creek Mile 4.3, Poplar
‘Creek Mile 5.1, or Poplar Creek Mile 6.0 samples (undiluted) during
the CR-ERP Ambient Water Toxicity Study conducted April 14-21,
1994, Significant reproduction effects were demonstrated for the
50 percent dilutions of Poplar Creek Miles 4.3 and 6.0 based on
hypothesis testing (Steel's Many-one Rank Test) of data.

6.2.2 Results, Survival Data:

6.2.2.1 Daily percent survival summary for Ceriodaphnia Survival Test,
CR-ERP Study, April 14-21, 1994.

Treatment Total Daily % Survival
1 2 3 4 5 6 7
Control 100 100 100 100 100 100 100
PCM 4.3-50% 100 100 100 100 100 100 - 100
__PCM 4.3-100% 100 100 100 100 100 100 100
PCM 5.1-50% 100 100 100 100 100 100 100
PCM 5.1-100% 100 100 100 100 100 100 100
PCM 6.0-50% 100 30 S0 90 90 90 90
PCHM 6.0-100% 100 100 100 100 100 100 100
6.2.3 Results, Reproduction Data:
6.2.3.1 Statistical Decision Process for Determining Toxicity Endpoints for

7-Day (3-Brood) Reproduction of Ceriodaphnia, GCR-ERP Study, April
14-21, 1994. .

GROWTH AND REPRODU(‘:_;(I'ION EFFECTS

FATHEAD WINNOW CROWTH DATA CERIODAPHNIA REPRODUCTION DATA SELENASTRUM GROWTH OATA
{NO. OF YOUNG PROCUCED)

{UEAR WBCHT) (causnn)
L )
Y ]
L HYPOTHESTS TESTING
[romesmwmon | | e oo
ABOVE NOEC FOR SURVIV/
O rx)
ENDPOWT ESTIUATE r SHAPIRO-WILK'S TEST | NON--NORMAL DISTRIBURON
125, 150 XOLOUOGOROV "D STATISTIC [
NORMAL DISTRIBUTION HETEROGENEQUS VARIANCE
BARTLETT'S TEST
HOMOGENEGUS VARIANCE V

[ NO STATISTICAL ARALYSIS
RECOULENDED
NO I EQUAL NUUBER OF
REPUCATES?
/ O YES
T-TEST WITH Y O = =
BONFERRON DUNNETT'S STEEL'S MANY—ONE o YLCOXON RANK .
ADJUSTUENT | TEST I RANK TEST TnrTARON ADRISTUENT

DPOINT ESTILATES
NOEC, LOEC

o Test requires 4 replicates/treotment
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6.2.3.2 Analysis of Reproduction (young/female/3-broods) Data Using Steel's
Many-one Rank Test for Ceriodaphnia 7-Day (3-brood) Reproduction
Test, CR-ERP Study, April 14-21, 1994.

Survival (%) Data

. Replicate
Group 1 2 3 4 5 6 7 8 9 10 Mean S*
Control 34 36 37 35 36 34 40 39 35 32 35.8
PCM 4.3-50% 29 34 31 35 34 34 34 33 34 32 33.0 *
PCM 4.3-100% 34 35 35 38 34 31 32 34 31 32 33.6
PCM 5.1-50% 35 33 33 33 36 28 37 34 34 32 33.5
PCM 5.1-100% 36 32 31 34 38 35 36 34 38 34 34.8
PCM 6.0-50% 32 34 33 35 0 34 32 34 33 36 30.3 *
PCM 6.0-100% 33 37 33 34 34 35 32 35 28 34 33.5

Steel's Many—-one Rank Test

Treatment Replicates Critical Rank Sum Rank Sum*
PCM 4.3-50% 10 74 70.5 *
PCM 4.3-100% 10 74 - 78.0
PCM 5.1-50% 10 74 80.0
PCM 5.1-100% 10 74 93.5
PCHM 6.0-50% 10 74 74.0 *
PCM 6.0-100% 10 74 79.0

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

6.3 .Physical/Chemical Parameters B

6.3.1 Overall Test Temperature: Fathead Minnow -~ 25.1°C (24.5°C-25.7°C)
Daphnid - 25.0°C (24.3°C-25.5°C)

6.3.2 Water chemistry summary for CR-ERP Study, April 14-21, 1994.

See: Appendix A Water Chemistry Mean Values and Ranges
" for Fathead Minnow and Ceriodaphnia Tests,
CR-ERP Study, April 14-21, 1994

6.4 Reference Toxicant Tests
6.4.1 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.
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6.4.2 Fathead Minnows

6.4.2.1 Date/Time of Most Recent Test:
April 5, 1994/0915 CDT to April 12, 1994/0935 CDT

6.4.2.2 L.OEC: 0.008 mg Cu/L
NOEC: 0.003 mg Cu/L
IC25: 0.007 mg Cu/L

6.4.2.3 Control Chart Information:
Number of standard tests completed by laboratory: 54
LOEC Range: 0.008-0.02 mg Cu/L (one concentration increment)
NOEC Range: 0.003-0.008 mg Cu/L (one concentration increment)
IC25 Range: 0.004-0.012 mg Cu/L

6.4.3 Ceriodaphnia

6.4.3.1 Date/Time of most recent test:

April 5, 1994/1015 CDT to April 11, 1994/1035 CDT
6.4.3.2 LOEC: 0.05 mg Cu/L
NOEC: 0.02 mg Cu/L
ICo5: 0.027 mg Cu/L
6.4.3.3 Control Chart Information:
Number of standard tests completed by laboratory: 56
LOEC Range: 0.008-0.05 mg Cu/L (two concentration increments)
NOEC Range: 0.003-0.02 mg Cu/L (two concentration increments)
IC25 Range: 0.011-0.030 mg Cu/L

7.0 CONCLUSTON

Surface water samples were collected by TVA Field Engineering
personnel from Poplar Creek Mile 4.3, Poplar Creek Mile 5.1, and
Poplar Creek Mile 6.0 on April 13, 15, and 18. 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 daphnids in
undiluted samples; however, toxicity to fathead minnows
(significantly reduced survival) was demonstrated in undiluted
samples from Poplar Creek Miles 4.3 and 6.0 in testing conducted by
TVA based on hypothesis testing of data. Daphnid reproduction was
significantly less than controls in 50 percent dilutions of samples
from Poplar Creek Miles 4.3 and 6.0, while no toxicity to fathead
minnows was shown in diluted (50 percent) samples.
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ATTACHMENT 1

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

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




'~ TTL CHRONIC TOXICITY TEST MASTER CHECKLIST CL # 806§
Study: CRERP Test Dates: 4/i4/% - g [21/59

Date Issued: _4/i1[94 to: _DIS - Report Due: _$/2d/%/By: DIS

1. Test organism availability: FH Hinnows—T.L.*M! c.u.t A28 Dpate 4-12-9¢
Daphnids - T.L. yg C.U. 273 Date ¥-12-9y

2. Sample Collection Coordination: Date ¥-12-9¢ By 7M) With 4. Geare-
4 J. Stock bvxg—e/

3. Glassware availability: T.L. é{)’ Tech. _#A/ Date ¥-/1-9¢

4, Glassware prep. complete: Date %-/3-94 By g5

5. Data Sheet prep. complete: Date _{-/7-9¥ By _Ar/f_

6. Test organism availability verification: FH-OK? %4&_ Daphnids-0OK? __ﬂé_
7. Culture Medium Availabili'ty: Date ¥-/2-7¥ By __ii__ With M@

8. FH Minnow acclimation:
Day 1 2

By NA  NA

9. Test Initiation: FH-Date/Time ¢.s¢-9¢v//p20 Daphnid-Date/Time Lot -9v/1355
Initial FH Sample Sgp

10. Daily:, Day #: © 1 2 3 4 5 6 7
Initial Chem. - T.L. _gz3 A7§ &S 743 des - S %

/ v 7
T.M.% TP u& N Y "frs ;zi; TIfP Vi o Cerio
= Fryat Gie

Final Chem. - T.L. _#4 #o( 723 gf %{é %14 575 375

T.M. _i4 e 3rP 7% IS 737 _cpp.
F.H. - T.L. QK §/5 (9% o B 45 9] 22
T.M. 196p0 _(t- PP A S A Y%/ e |
Daphnid SR S o' MY -/ S - R S S Y/ S VX S %
TM. wa M o M U M M ok
Log Samples - T.L. os Jv/? ) % Y S Y Sy . SH-
L3 [/ oK Y3
Secority Seuls _z;lf___ _%45_ G5 g5 4 g5 ogpe

'{ 13-9¢
11. Test Termination: FH-Date/Time 4-2(-9¢/jovo Daphnid-Date/Time ¥-20-9%//430

Clean-up, By: 7/44 y _Y-9y

12. Weigh Fish: Date 5-3-94 By /9}07\ 13. Run Stats: Date ps5-64-94 By Cu2

14. Report Prep.: Assigned To !),T S Date $S-//- 94 By _ngo?

15. Repoert Final: Date 5"12-@ By @ Approved: [,4[@_

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

o - - e e o g




CHRONIC STUDY - FATHEAD MINNOW RECORD SHEET

Study CR - £RP Apr‘.\ 1% 94 Test Organism Pim ep hales pLomelas

Beginning Date/Time Y- /¢- 9%/1020 Ending Date/Time _ Y- 2(-9¥ / (oyo

Personnel S}M Zecﬁ po,)é;/ , 56’5(61',, Control/Dilution Water _F- #ew

Rossett
Test 'l‘t"eatment
Site Concentrations:
Pm 4 3 V%, [o0%
Pem 5.( _  $D%, /00%
fem b.o 0% , /00%
Site: 2¢M 4.3 ler 54 pM .o
bay Date Log #'s Log i##'s Log #'s Log #'s
0 4ly-ov ~ 12705 12707 (2309
1 Y-ys-9y j2705 2707 (2709
2 Y- /¢ =9 12739 [2F3% 12725
Y- 13-9¢ (2739 (2737 12735~
B 4 Ye[g-9y 12739 1273 7 [273s
5 4-19- 94 [2.8¢ % 12843 [2.BYS™
6 Y-20-9%¥ (2849 2847 [2845
Spawn Date Tile {# Hatch Date/Time to Date/Time
4-9- 94 U213, (7 4-13-9¢ floz 0 ¢-14-9v/ 0930
182023 26
4-10-9¢ 9L013,3,16 17

18,23




FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST Page [ of
Study (R- ER?P 4?,."‘ 994 Personnel _Simbeck
Beginning Date/Time #/¢-9¢ /jpa0 Ending Date/Time ¢.2¢-9y/joy0 Posey, Sesler
4 —— Number Alive —— AL,géc(( .
Treatment ] Rep | ] = = = Div = : - > :
9 * ey | lher ey L2y Liews 1037 1672 | wotes:
: 0 Lo Lo |10 | 4o ‘10 | 1©
E-med 2 /0 10 (O {© 114 /0 {O
3 o | (o T 19 9 7' 19
! [o (O (o (0 (0 /0 1o
By: | S ;I_L o |78 lor¢ |75 |ff
Log # ) ) I Notes:
o o e [0t L |w | (o | Finwedae
Pem 4.3 2 1w 1w | 9 S17 146 |6
5% 3 o | | w 9 9 ¥ | 8
4 /0 | 4o 9 2 19 19 i
Y lys o Lo |78 | B |« | o5~
3% |nros |nmos 12339 [n33e |23 liaer | nse?| notes:
'l 19 el 72 6 le | s
) PCm 4,3 2 /0 (D 9 Z ¢ ? g
loo% 8 /(] (O 9 7 A o e
4 o s -{lo g | g |g 8
s Lo Lk s [ 7¢ 3 |
Log # ’ ‘ Notes:
- ! o_ | /0 (O 110 | 40 g 9
fem 5| 2 o | p 9 9 Z |17 |7
50% 3 /0 o | w | 9 9 |8 i
* Lo jw Jio 9 1919 |39
By: | /s o) &S /5re| 0/ < M/‘ZZ 715/@)5 A
282 207 12207 |12723 12237 12737 li28vz |128%2| Notes:
' 1 o | 8 |+ |72 |+ |2z
e 5.4 2 /o /o € S 8 8 g
too% 3 10 le 7 & b 6 e
4 10 10 /o 1 lo 4= (o
B: lepslewc| Tre | TrP | ¢ ps | o5 |gee
(PLARC501-257) a 1 2 3 4 5 76
Renewal Time: 1030-11¥s /oo 0935- 1029 soro-g10f  pIsv-soto 10/ 0C
Fed- Time/By: XA 0725/ SeDfen W /95 Slfer  pu35/p5 Qeiq‘[;&

Dilution Water 1D:

mﬁﬁm&m&%r irof/ 5 loso/e)é_ M10/7s
1690/ Tep (SEofby- lieolet tvarfhts ssasspys faplik 1Gsod

1o7¢

7Y  Nh7Y (3 LY {27 [L?7
136 g5 uS 45 S
0 i 7 7 /

Reviewed By: 5
Y _%,L 3/ _&'Z




FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST Page 2. of 2

‘Study (R- €gp Becn 1792 Personnel _Siwm beck
Beginning Date/Time z-fz-zg(/ozo Ending Date/Time ¢.21.9¢//ovo bo se,, Sesler,
— Number Aljve -~ 'K'o”e,(
Treatment l Rep | =fay - I
l ] 2 3 4 5 6 7|
Log # Notes:
1 T lo 10 9 q9 9 9
Pem Lo 2 10 1o 3 7 | 7 b b
5% 3 o /0 [0 9 7 ¢ 9
’ 4 10 [0 10 7 7 8" | b | %nonfeeder died
: |+ | see | ore [ops oo/ | df | Iep
1339|1279 112909 12725 2335 | 12908 28y Jaovs | Notes:
' le | b 1Y |4 |4 |y
Pem (oo 2 (0 /0 A & b | & |«
oo P lo 1w {0919 [ g[8
Pl e Jio 7 |7 |7 | =
B lue | gp0 | 57 |00 o5 B/ /e 2PP
log # [ T Notes:
R
2
3
4
By:
Log # Notes:
1
2
3
4
By:
Log # Notes:
1
2
3
4
By:
(PLARC501-257) 0 1 2 3 4 ] 6
Renewal Time: 7030 ES [peS- /o, QAIS-1030 o~ grof 235v-fove Jolo-frio0

Fed- Time/By: _pa AR el fech obsefas Wrilred oieols psve/op)

10S0/TRP 1150/04S U4 6l5  1040[ ST yosfof o fyf  mo/Ts

’ oo LIFC I535/08 . Hto/e8 W/t s25/m S /éoo/r)g 18ys /o
Dilution Water 10: (3¢ u?¢  re7y VI L3y vz pr?

Reviewed By: Eﬁé %{_2 e tég 41,%__ _31-5 ¢/7 E}";




Page ) of Q
FATHEAD DRY WEIGHT RECORD SHEET
Study/Date CR-eRP_ April 199¢
Pans:Date/Time of Drying _s-2-g¢//ows se00 By #<__ -Fish:Date/Time of Drying 5~3-9¢/p2.0- o 970 By o7
Oven Temperature: In 98 Out /o0 By #f Oven Temperature: In /20 Out 29°< By 43
Pans:Date/Time of Weighing s=2-9¥///35- /325 By 9% _ Fish:Date/Time of Weighing 5=3-9¢//ors-1220 By g2l _

Sample 10 Tare Wt. |Tare + Fish Wt.| Fish Wt. # Fish Mean Wt. |Difference
1 Notes:
. R Vi d [IlS 7O /O 03¢
Initial 2
" 109950 |4 09523 (O 073
S 11169y |irgres /0 o2
8 s09800 |/ 09872 /0 022
Initial
Hean Weight
1. .
meD — /(0389 [./D2/D |2 ‘ .32 D rewe: ;A
/0§29 /. /(350 {0 HF
3. (09525 | t.0990¢« 9 42 N
4. [/ 782 / (2209 ) Y3
1
* /. /0448 . RZ23
R 43— 8¢ [ 1(29¢ /D /4
s0% ~|12.097¢3 | [ lb02¢- p— 2 N i
3 YA/ AT/ g Y5
& Nrosrgo | 4 0340 9 Y7
1.
ben 43— [.10p8 7 /. (03324 5 . SO
100% S| LHos2 Al g S
3- | a2y /11 37Y b Y2
& N tuszz | 2y 8 48
1. —
7 |
a1 — LII37 144y 7 A > e
SV% " | L0986 | 170239 7 5y
3. /0688 [ /03¢ rd . 50 /
& |s0¢p7%| 1. 09970 7 1
1.
2o 5 - [ 1208 /. 12X/ Z .44
/007, ) /. 09 34¢ l.jo2r! 9 '(f(’
3- (10135 | Lipedl, b S
& 1/ /pwo3 | ruozr (o .43
1. - )
Lo L1088 | [ j1 35D 7 St
SV ") L1058Y | /(0898 1 .52
3 Lro2Z oy | [ 10,37 9 .53 Prewvesd
/]
S 1169 L1 ge7 b .29
(PLARCSO]—ZGG)*-.»”"G dowa [RYZIN Reviewed By: _Cet
IRt wetght. use rCchjk

Aota




FATHEAD DRY WEIGHT RECORD SHEET

Study/Date CR-erP April 199y

Pans:Date/Time of Drying

* Fish:Date/Time of Drying

Page 2, of

Oven Temperature: In Out Oven Temperature: In Out By
Pans:Date/Time of Weighing Fish:Date/Time of Weighing By
Sample 1D Tare Wt. [Tare + Fish Wt.| Fish Wt. # Fish | Mean Wt. [Difference
1. Notes:
Initial =~
3.
4,
Initial
* Mean Weight
e e 2' Lto830 L/ 0972 y 3¢ o
(0>, (41252 | /- (513 b el >"€“"’$‘\
> |1 lloz3 | a8 g 24 !
S 1 u9eo | 12273 7 45
1.
- 2. _
3.
4.
1.
- 2
3.
4.
1.
- 2
3.
4.
1.
_ 2.
3.
4.
1.
- 2.
3.
4.
(PLARC501-266) Reviewed By: __ Cul




¢ E
Study/Date: ER-ZRP APRIL

@l os-04-5y
Pans:Date/Time of Drying: 05-02-94/0815-1000

TEMP: IN 98°C- OUT 100°C
Pans:Date/Time of Weighing: 05-02-94/1135-1325

FATHEAD DRY WEIGHT RECORD SHEET

Fish:Date/Time of Drying: 05-03-94/0710-0930

TEMP: IN 100°C- OUT 99°C
Fish:Date/Time of Weighing: 05-03-94/1015-1220

Page | of 3

Personnel: DJS

i H : : ! Mean Wt. | Mean Wt. jMean Wt
Sample ID ' Tare Wt. !Tare + Fish Wt.} Fish Wt. | ¥ Fish | grams Difference \ong ) Notes:
............ ] 1 JEUPU DR . ] 1 I o )
] i t 1 1 ) 1 ]
1, 1.11496 | 1,11570 | 0.00074 | 10 | 0.000074 | - o
] ] ] 1 1 ] ] 1
! : \ : | : : |
o I { 1 [} ] ] ] {
Initial 2. | 1.09450 ! 1.09523 | 0.00073 | 10 ! 0.000073 ! - bo-
| 1 1 ! ] I ! ]
q : ! \ g ' , \
1 1 ! 1 1_ 1 l t
3. 1.11694 ! 1.11765 ! 0.00071 ! 10 | 0.000071 | - -
I ] | ] ] ] t t
" , \ " ' . X ' i
! . ] 1 ! 1 1 1 ]
4, ! 1.09800 ! 1.09872 ! 0.00072 | 10 ! 0.000022 ! - bo-
- ]
==sssssssszsssszszzzszzzsssszasszzsss ,
Initial 0.0000725 '
Hean Wt ,
_________________ t
__________ -
1, 1.10389 | 1.10710 ! 0.00321 | 10 ! 0.000321 | 0.000249 | 4 )
1 ] I 1 ] t 1 1
= a e >
i ]
HEDIUH 2. b 1.10879 | C1.11350 | 0.00471 | 10 ! 0.000471 | 0.000399 : -
' : ' ' ' ' : '
| | ! : ' : ‘ '
3. | 1.09525 ! 1.09904 ! 0.00379 | 9 ! 0.000421 | 0.000349 } 0.421 ;
] t 1 ] 1 ] t 1
i : ) : X . : X
i t 1 ] 1 t ] ]
i, | 1.11782 ! 1.12209 | 0.00427 | 10 ! 0.000427 | 0.000355 | 0.427 |
3424 :_--_.._-__-__--_:=:======:::
| 1.10848 | 1.11294 | 0.00446 | 10 | 0.000446 | 0.000374 | 0.446 |
1 ] I 1 1 1 1 1
e a i
PCH 4.3 2. | 1.09763 | 1.10024 ' 0.00261 6 ' 0.000435 | 0.000363 ) 0.435 |
50% ' | X | X X ' :
' , X ' . X X '
3. ! 1.11810 | 1.12166 | 0.00356. | 8 ! 0.000445 ' 0.000373 } 0.445 |
] t 1 1 ] ! ] ]
d i ' ! , , ' "
] 1 ] ] ] . ] t
4, ! 1.09190 | 1.09610 | 0.00420 | 9 ! 0.000467 ' 0.000394 ) 0.4¢7
‘::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
o5-o4 -5 cunt
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FATHEAD DRY WEIGHT RECORD SHEET

Study/Date ¢R-€20 Ao/l 9¢ Reweish

Pans:Date/Time of Drying s3.9¢/
Oven Temperature: In

-SvabisoBY _of5

/22° Qut 75

By _uy/s Oven Temperature: In

98°C Qut

Page _{ of _y

109" C

Fish:Date/Time of Drying 5~ </—9$//082§-/02f By g7
By ﬁ :

Pans:Date/Time of Weighing f-¢.9v /ozvsr-pSi0By 3’;4 Fish:Date/Time of Weighing ~¢-9v /n¥s-s215 By ‘ﬁi

Sample ID Tare Wt. |Tare + Fish Wt.| Fish Wt. # Fish Mean Wt. |Difference
1.
Initial =5,
3.
4.
Initial
Mean Weight orte ot dill
men & 110506 | 11189/ o) .29 .32 [+p0.02
(® l109482 | s 09965 1o | .ug | .47 lto.o
3.
4.
_p @ | Liogoy | 1143 9 38 | .30  l+oo0z
s B vy | ruso | % d—s5t | .5Y |+oo0a
3. |’
D Vvees | s rarw 9 53 %
1.
’rf%/m 7
@) LITF88 | L1224 8 7 5! ,53 l-0.02
@& Lo\, | 1.70337 b 29 .29 | &
Y 8 il 31 o .38 3¢ l40.02
/00%
G |70 | 19340 8 99 | .49 | »
4.
1.
— 2.
3.
4.
1.
—_— 2
3.
4
(PLARC501-266) Reviewed By: A,

T
.

. e m————— — =

Notes:
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Analysis of Survival
CR-ERP APRIL
Starting Date: 04/14/94
Analysis of Survival (%) Data Dunnett’s Test

Arcsine square-root transformation applied before data analysis.
For this set of data, the minimum significant difference is 0.20

This represents a 21.19 % reduction in Survival (%).

T = 2.45 ALPHA = 0.05

e e e e et e e e e ot et e 2 e e e e e e e e e e e et e e e e e e
Replicate
TREATMENT 1 2 3 4 5 6 7 8 S 10 MEAN S
1 CONTROL 100 100 90 100 . . . . . . 96 .07
2 PCM 4.3-50% 100 60 80 90 . . . . . . 84 .31
3 PCM 4.3-100% 50 80 60 80 p . . . . . 68.18 *x
4 PCM 5.1-50% 30 70 70 390 R . . . - . 81 .03
5 PCM 5.1-100% 70 80 60 100 . . . . . . 79.35
6 PCM 6.0-50% 90 60 90 60 . . . . . . 76 .74
7 PCM 6.0-100% 40 60 80 70 . . . . . . 63.04 x

— ——r t— — o —

Source DF Sum OF Sq. Mean Sq. Calc F F(0.05)
Among 6 0.516 0.086 2.590 0.0489
Within 21 0.698 0.033

Total 27 0.000




Analysis of survival dats (zrczine transformatiorn iz used)

2:40 Wednesday, april 15,

STUDY=CR—-ERP APRIL
ST_DATE=041494

PARM=MINS
DUNNETT’S TEST
T = 2.45 ALPHA = 0.05
TREATMENT N  TRANSFORMED UNTRANSFORMED SIGNIFICANT
MEAN MEAN DIFFERENCE
CONTROL 4 1.37 0.96
PCM 4.3-50% 4 1.16 0.84
PCM 4.3-100% 4 0.97 0.68 *
PCM 5.1-50% 4 1.12 0.81
PCM 5.1-100% 4 1.10 0.79
PCM 6.0-50% 4 1.07 0.77
PCM 6.0-100% 4 0.92 0.63 *
h 7 MINIMUM SIGNIFINANT DIFFERENCE = 0.20

THIS

REPRESENTS A 21.19 % DECREASE IN SURVIVAL FROM THE CONTROL

B tasmnaaa e

L
1992



Analysis of surwvival dsata (arcsine transformation is used) 2
7:40 Wednesday, April 15, 1992

STUDY=CR-ERP APRIL
ST_DATE=041494

PARM=MINS

DUNNETT’S TEST

T = 2.45 ALPHA = 0.05

. REPLICATE
TREATMENT 1 2 2 4 5 6 7 8 9 10 MEAN S
1 CONTROL 100 100 90 100 . . . . . . 96 .07
2 PCM 4.3-50% 100 60 80 90 . . . . . . 84 .31
3 PCM 4.3-100% 50 80 60 80 . . . . . . 68.18 x
4 PCM 5.1-50% 90 70 70 30 . . . . . . 81.03
5 PCM 5.1-100% 70 80 60 100 8 . 3 . . . 79.35
6 PCM 6.0-50% 90 60 90 60 a7 . . . . . 76 .74
7 PCM 6.0-100% 40 60 80 70 . . . . . . 63.04 x
MINIMUM SIGNIFINANT DIFFERENCE = 0.20

THIS REPRESENTS A 21.19 % DECREASE IN SURVIVAL FROM THE CONTROL




Analysis of survival-data (arcsine transformation iz used) Z
: 9:40 Wednesday, April 15, 1992

General Linear Models Procedure
Class Level Information

Class Levels Values
TRT 7 CONTROL PCM 4.3-100% PCM 4.3-50% PCM 5.1-100% PCM 5.1-50%
PCM 6.0-100% PCM 6.0-50%

Number of observations in data set = 70

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




Analvsis of survival data (arcsine transformztion is used) 4
9:40 Wednesday, April 15, 1992

General Linear Models Procedure

Dependent Variable: RESP

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 6 0.51595098 0.08599183 2.59 0.0489
Error 21 0.69769973 0.03322380
Corrected Total 27 1.212365071
R-Square C.V. Root MSE RESP Mean
0.425123 16.54817 0.1822740 1.10147519
Source DF Type I SS Mean Square F Value Pr > F
TRT - & 0.51595098 0.08599183 2.59 0.0489
Source DF Type III SS Mean Square F Value Pr > F
TRT i 6 0.51595098 0.08599183 2.59 0.0489

e e = — o - —




Variable=CENTER

aeumstions

TEST

N

Mean

std Dev
Skewness
uss

cVv
T:Mean=0
Sgn Rank
Num = 0
W:Normal

Q3

Q1

Max
Med

Min

STUDY=CR-ERP

Lowest
~0.27749(
—-0.23256(
-0.21302(
~0.18605(
-0.18148(

for survival daﬁa {arcsine transformed) 1
FOR MORMAL DISTRIBUTION
) 9:37 Wednesday. april 15, 1992

APRIL ST_DATE=041494 PARM=MINS

Moments
28 Sum Wgts
O Sum
0.160751 Variance
0.048801 Kurtosis
0.6977 C(CSS
. Std Mean
O Prob),T|
-2 Prob)y|s!
28
0.961631 Prob<W

Quantiles(Def=5)

0.312916 99%
0.132325 95%
0.024396 90%
-0.12894 10%
~0.27749 5%
1%
0.590411
0.26127
0.040743
Extremes
Obs Highest
12) 0.181484(
61) 0.181484(
43) 0.189873(
21) 0.248444(
54) 0.312916(

Missing Value
Count
%

Count/Nobs

60.

UNIVARIATE PROCEDURE

42
00

2

0.02584
-1.0470
0.697
0.03037
1.000
0.964

0.413

0.312916
0.248444
0.189873
—0.21302
-0.23256

8
0
1
8
7
9
0
7

4

-0.27749

Obs
51)
53)
63)
11)
44)

i i e ,
R T - . .
B TR ISR [ R

N




lests of assumetionz for surwvival data {(arcsine tranztormed )
TEST FOR NORMAL DISTRIBUTION

9:37 Wednesday. April 15,

---------------- STUDY=CR-ERP APRIL ST_DATE=041494 PARM=MINS
UNIVARIATE PROCEDURE

Variable=CENTER

Stem Leaf # Boxplot
31 1 )
2 5 1 '
1 3344889 7 Fo e ——— +
O 144479 6 K -
-0 963 3 ' :
-1 9883321 7 Fm———— +
-2 831 3 :
i Rttt e R
Multiply Stem.Leaf by 10xx%x-1
Normal Probability Plot
0.35+ +R++++
I ! ’ +4 K+ +
' KKK+ K+ + kK
0.05+ X+KKK++
' KKK
i +kk++k KK
-0.25+ X ++k++x
e e e e e et ST R SRS RS

S

1992



Tests of assumptions for surwvival data (arcsine tiranstformed) 2
TEST FOR NORMAL DISTRIBUTIONM
9:37 Wednesday, April 15, 1992

UNIVARIATE PROCEDURE
Schematic Plots

Variable=CENTER

O
~N

o
N
D ettt T S T it T U U Y H UL RS

G +
- 0.1 : : -
I ]
1 ]
1 ]
] ]
K— X
0 A S
' 1
I 1
] t
1 I
[} I
] 1
-0.1 , :
Fm———— +
i
1
[}
[}
-0.2 H
:
]
I
1
I
-0.3
____________ +.__._-—._.—..._.._.._-_
PARM MINS
ST_DATE 041494

STUDY CR-ERP A




CENTER

NOTE:

Toests of assumptions for
TEST FOR NORMAL DISTRIBUTION

0.4

42 obs

zurviwal data (avesine transformed) 4

9:27 Wednesday, April 15, 1992

STUDY=CR-ERP APRIL ST_DATE=041494 PARM=MINS ——--———cm—eem___

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

RANK FOR VARIABLE CENTER

had missing values.

7 obs hidden.



este of a=s. ions fa
r 5] rasumptions for e
‘e
data (arcsine transformed) 5
TEST FOR NORMAL DISTRIBUTION

9:37 Wednesday. April 15, 1992
———————————————— STUDY=CR-ERP APRIL ST_DATE=041494 PARM=MINS =—————-—————ee—__

FREQUENCY OF CENTER

FREQUENCY
7 + KKK KK
: KEKKXK XK
i KKK KK
i KKKKK
: KKKKK
6 + KK KKK KK KKK
' KKK KK KK KKK
' KKKk K KK KKK
' KKK KK E3 3333
' RKKK K KK KKK
5 + KKKKK KKKKK KKKk
! KKK KK XKKKK KKKk K
| KKK K KKKKK P23 33 I
' KKKKK KKKKK KKKk K - L
H KK KKK _ KKKk KKKKXK
4 + KKKKK KKKKK KKK K
' Kok Kok KKKKK KKKKK
H KK KKK KKKKK KK KKK
' KKK K KKKKK KKK K
' KKKKK KKK KK KKKk
3 + KK KKK KKKKK KXKKX KKK KKKKK
' KK KKK KKKKXK *KkKkk KKKKK E3 33 3 3
' kKKK K KKKKK KKKKK KXKKXK KKKKK
' kokkkk KKKKK KKK KK E3 3335 E3 3335
' KKKKK  OKKKKK KKKKK KEKEKXKXK KEKKKK
2 + KK KKK KKK KK KKKKK KK KKK KEKKXKXK KKKKK
' KKKk XKk XK KKKKK KXKKXK KKKKK KKKKK
' KK KKK RKKEX (AKX KEXKREKX KKK KKK K
' KKK KK KKKKXK RHKKK KKKKX KKK KK XKKKK
' KK KKK KKKKX KKKKK KEKKXK KKKKK KKEKKK
1+ kKK KK KKKKK KKKKK KXKKK KKKKXK XXOKKK KRKKX KXKKK
| KK KKk KKKKXK KKK KKKKXK KKK K KKK K RKKKK XKXkk
! KKK KK KKKKK KKKKXK KKKk KKK KK KKK K KKKKXK KXKKK
' KK KKK KK KKK KK KKK KK KKK KKK KK KKK KK XXKKK KKKk
H Kok KoKkK KKKKK KKKKK KKKKXK KKK KK KKKKK KKK KKKKK
-0.24 -0.16 -0.08 0.00 0.08 0.16 0.24 0.32

CENTER MIDPOINT




Tests of assumptions for survival data (arcsine transformed) IS
BARTLETT’S TEST FOR HOMOGEMEOUS VARIANCE
'~ 9:37 Wednesday, April 15, 1992

STUDY=CR-ERP APRIL
ST _DATE=041494

PARM=MINS

TREATMENT N MEAN VARIANCE

CONTROL 4 1.37 | 0.007

PCM 4.3-5 4 1.16 0.050

PCM 4.3-1 4 0.97 0.026

PCM 5.1-5 4 1.12 0.022

PCM 5.1-1 4 1.10 0.052

PCM 6.0-5 4 1.07 0.044  _
PCM 6.0-1 4 0.92 0.032

BARTLETT’S TEST STATISTIC = 3.083

PROB>B = 0.798




Ce oS-oY¥-94

Analysis of Growth

CR-ERP APRIL
Starting Date: 04/14/94

_._._._.———-—.——-——.._—-__.-__._.--.-___..-—__.——-.__—_.__.___._____—..__..._...___.__-..__..__.-__—.__—___..

Replicate
Treatment 1 2 3 4 5 6 7 8 9 10 Mean
1 CONTROL 0.32 0.47 0.42 0.43 . . 0.41
2 PCM 4.3-50% 0.45 0.44 0.45 0.47 . . . . . . 0.45
3 PCM 5.1-50% 0.36 0.54 0.50 0.53 . . . . . . 0.48
4 PCM 5.1-100% 0.44 0.46 0.52 0.43 0.46
5 PCM 6.0-50% 0.51 0.52 0.53 0.29 0.46
Steel’s Many-One Rank Test
No. of Critical
Treatment Replicates Rank Sum - Rank Sumx
PCM 4 .3-50% 4 10 22.5
PCM 5.1-50% 4 10 23.0
PCM 5.1-100% 4 10 22.5
PCM 6.0-50% 4 10 22.0

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




Non-paramatric analyzsis of toxicity data 2
12:49 Wednezday, april 1%5. 1992

———————————— STUDY=CR-ERP APRIL ST_DATE=041494 PARM=MING TEST=STEEL --~——--e=eu

CRITICAL SIGNIFICANT
0BS TREATMENT N CONTROL N EFFLUENT RANK SUM RANK SUM DIFFERENCE

1 PCM 4.3-50% 4 4 22.5 10
2 PCM 5.1-50% 4 4 23.0 10
3 PCM 5.1-100% 4 4 22.5 10
4 PCM 6.0-50% 4 4 22.0 10
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Mon-pavamatyic z2nzalyzis of toxicity data

12:49 Wednesday. aApril 15, 1997

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

D T R ME QNFNNXR S R N

Y E M P _ _TFNTNTK T o0 T K
CR-ERP APRIL 041494 MING 2 0 10 4 4 4 4 4 4 4 STEEL 1 PCM 4.3-50% 13.5
CR-ERP APRIL 041494 MING 2 0 10 4 4 4 4 4 4 4 STEEL 2 PCM 4.3-50% 22.5
CR-ERP APRIL 041494 MING 3 0 10 4 4 4 4 4 4 4 STEEL 1 PCM 5.1-50% 13.0
CR-ERP APRIL 041494 MING 3 O 10 4 4 4 4 4 4 4 STEEL 3 PCM 5.1-50% 23.0
CR-ERP APRIL 041494 MING 4 O 10 4 4 4 4 4 4 4 STEEL 1 PCM 5.1-100% 13.5
CR-ERP APRIL 041494 MING 4 O 10 4 4 4 4 4 4 4 STEEL 4 PCM 5.1-100% 22.5
CR-ERP APRIL 041494 MING 5 0 10 4 4 4 4 4 4 4 STEEL 1 PCM 6.0-50% 14.0
CR-ERP APRIL 041494 MING 5 O 10 4 4 4 4 4 4 4 STEEL 5 PCM 6.0-50% 22.0




Tests of ascumptions for untranstarmed data 1
Test for Normal Distyvibubion
12:46 Wednasday, April 15, 1992
———————————————— STUDY=CR-ERF APRIL ST_DATE=041494 PARM=MING ————==—=—~—c——eemo_.
UNIVARIATE PROCEDURE

variable=CENTER

Moments

N 20 Sum Wgts 20

Mean O Sum 0]

std Dev 0.064195 Variance 0.004121

Skewness -1.41914 Kurtosis 1.79771

uss 0.0783 C(CSS 0.0783

Y . Std Mean 0.014355

T:Mean=0 0O Prob)|T| 1.0000

Sgn Rank 18 Prob)y;s| 0.5156

Num "= O 20

W:Normal 0.849141 Prob<W 0.0044

Quantiles{Def=5)

" 100% Max - 0.0675 99% 0.0675
75% Q2 0.0525 95% 0.06375
50% Med 0.01375 90% 0.05875
25% Q1 -0.0175 10% —-0.10625

0% Min -0.1725 5% ~0.1475
1% -0.1725
Range 0.24
Q3-Q1 0.07
- Mode -0.0025 -
Extremes
l.owest Obs Highest Obs
-0.1725( 44) 0.0575¢( 42)
-0.1225¢( 21) 0.0575( 22)
-0.09¢( 1) 0.0575( 33)
-0.0325( 34) 0.06( 2)
-0.0225( 31) 0.0675( 43)

Missing Value .
Count 30
% Count/Nobs

60 .00




lezts ot assumction: oy untransformed dat
Test for Normal Distribution

12:46 Wednesday. April 15, 1992

———————————————— STUDY=CR-ERP APRIL ST _DATE=041494 PARM=MING ———=————————oe__

UNIVARIATE PROCEDURE

Variable=CENTER

Stem Leaf
O 5566667
0 1222
-0 321000
-0 9

PR PRPRONNMNNR®

ettt LT S SN
Multiply Stem.Leaf by 10%xx—1

Normal Probability Plot
- 0.075+ X+ K+ +++ K+
Kb KKK K 4K+
X kKKK
++++k+++
- e . -
~0.175+++ %

Boxplot
o ———— +
K————3
o ——— +

1

]

1

t

0



fest=s of aszumptions for untransformed data
for Normal Distribution

Test

12:46 Wednesday,

UNIVARIATE PROCEDURE
Schematic Plots

Variable=CENTER

0.075

0.05

0.025

-0.025

~0.05

-0.075

-0.125

-0.15

~0.175

PARM
ST_DATE
STUDY

e e e it T A AU RS SIS TR

1
I
1
1
1
f————— +
I 1
! !
! I
1 I
1 1
I i
1 1
1 |
1 1
1 i
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] ]
1
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| ]
1 1
1 ] - - -_
e +
|
1
t
[}
!
1
1
H
1
t
]
]
1
1
1
1
]
t
i
]
1
i
]
1
i
1
!
I
1
i
]
i
!

!
0
———————————— +—_—.—.—.—.——————
MING
041494
CR-ERP A

April 15.
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Tesks of assumptions for untransformed dat a 4
12:46 Wednesday, April 15, 1992

———————————————— STUDY=CR-ERP APRIL ST DATE=041494 PARM=MING —- =m0
Plot of CENTER*RANKIT. Symbol is value of TRT _NO.
CENTER

0.10

]
’
I
|

+
'
!
I
]
I
1
'
'
]
1

+
'
]
]
'
1
|
1
i
!
]

+
1
]
'
]
I
1
i
!
]
]

~-0.05 +
)
1
'
]
i
]
1
I
I
}

-0.10 +

'
]
'
!
'
!
'
]
]
1
-0.15 +
'
1
'
'
'
‘
I
]
1
]
~-0.20 +
t
1

RANK FOR VARIABLE CENTER

NOTE: 30 obs had missing values. 2 obs hidden.

T T .




Testas of zesumotiosne for untranzsformad ~

3.3 :-_-

Bartlett s Test tor Homogeneous Variance
12:46 Wednesday, April 15, 1992

STUDY=CR-ERP APRIL
ST_DATE=041494

PARM=MING
TREATMENT N MEAN VARTANCE
CONTROL 4 0.41 0.004
PCM 4.3-5 4 0.45 0.000
PCM 5.1-5 4 0.48 . 0.007
PCM 5.1-1 4 0.46 0.002
PCM 6.0-5 4 0.46 0.013
© BARTLETT’S TEST STATISTIC = 9.768

PROB>B = 0.045




CR-ERP APRIL 041494 MINS

9.00 10.00
INITIAL NUMBER

10.00 10.00
CR-ERP APRIL 041494 MINS

8.00 9.00
INITIAL NUMBER

10.00 10.00
CR-ERP APRIL 041494 MINS

6.00 8.00
INITIAL NUMBER

10.00 10.00
CR-ERP APRIL 041494 MINS

7 .00 9.00
INITIAL NUMBER

10.00 10.00
CR-ERP APRIL 041494 MINS

6.00 10.00
INITIAL NUMBER

10.00 10.00
CR-ERP APRIL 041494 MINS

92.00 6.00
INITIAL NUMBER

10.00 10.00
CR=ERP APRIL 041494° MINS

8.00 7 .00

INITIAL NUMBER
10.00 10.00

CONTROL

PCM 4 .3-50%

PCM 4 .3-100%

PCM 5.1-50%

PCM 5.1-100%

PCM 6.0-50%

PCM 6.0-100%

10

10.

10

10

10.

10

10

10

10

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

10.00

10.00

6.00

10.00

8.00

10.00

10.00

10.00

10.00

10.00



CR-ERP APRIL
0.42
CR-ERP APRIL
0.45
CR-ERP APRIL
0.50
CR-ERP APRIL
0.52
CR-ERP APRIL
0.53

041494
0.43
041494
0.47
041494
0.53
041494
0.43
041494
0.29

MING

MING

MING

MING

MING

CONTROL
PCM 4.3-50%
PCM 5.1-50%
PCM 5.1-100%

PCM 6.0-50%

. ?_’:‘;}"“‘ ——

.45

.36

.44

.51

0.47

0.44

0.46
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CHRONIC STUDY ~ DAPHNID RECORD SHEET

Study (R-ERP Al 129¢ Test Organism Kef:oﬁé.‘ﬂkdtk Avbig
' 21 (2o 4
Beginning Date/Time ¢-(4-Qy // 335 Ending Date/Time Y-25-9¢ fit3c “sg-95

Personnel .SZM Leck Control/Dilution Water L-mep

Test Treatments:

Site Concentrations:
Pem 4y 3 0% _100°4
rm gt Do _1ov%
PCA b.O SO% __ (on%e
Site: pem 4.2 Pt s pPem ¢ .p _ o
Day Date Log #'s  Log #'s Log #'s Log #'s
0 Y-74-9¢ _1230s 1270% 12709
L Y-ts-9y 12 Fos 2707 2709
2 e 1-9Y 12 339 12737 1273 5
3 Y- t12-9v 127239 127332 127235
4 4-¢8-9y 12339 12337 (2935
3 Y-47-9y 12849 128472 (28¢5
6 Y-20-9¢ 12.8¢¢ 28 7 128 vs”
7 ,
Released From: To:
Date Time Date Time
H-r4-9¢ 1000 Y- 14- 9¢ 1308
Test {# 0
LOEC N v
NOEC \

Notes: (PLARC501-309)




CERIODAPHNIA SURVIVAL AND REPRODUCTION TEST

Page ( of R

Study: £p -cRP  Apc\l 1999 . Personnel: Si. peef
Beginning Date: _ ¢-'/4. 9¢ Time: 1335 5
Ending Date: Y-20-9¢ Time: _t£37 jave s-7-7% " >
_ 2T s o Number of Young/Oay — By__ Dy

Treatment :::EZ::: -;ﬂzzzl-ﬂs——lg—-!:%izl=%§=:l:ﬁ§::l:%@i==l- =5===l==::== $gl§:;

_____ Rep- (|t b2 1 3 1741 51,61 el 2% .
|_toqg # Jl/¢ze lreze 1reze Vicae Lre?C Lip2e et | 7674 ]

I L 1 Heoelo 1O | 5 (21 o 1 o |17+ 1 Lz 3¢
| 2 1 (1 l | z 1121 0 | /21 o | [3¢ 36|
I [ 3 1 11 | L6 | 121 2 1 (2] o | [37 37|
[ ¢-meD 4 || I L L | 1]l o 1181 o | l3s 35|
! 5 I I N ENN7 1 o | 3¢ 36|
| ) 6 @ 10| (8] o o 77 39|l 2
l 7 1l /91121 ol o6 Yo 4ol Do
I L 8 (I ] | I L 4 | /s 1201 0 | o | 139 37|
l L9 1 |1 l [ S 11N 119 1o | o | [35_ 35|
| 10 1! 7 1A | (310 o 32 32|39( 3s%
I |__Log # l
| [ v lloleoe lo | s 19 161 01 5|l l2s 29|
[ I 2 1] I I L 1121 a lo 116 ] g 3¢|
| [ 3 1 I [ |l 61 9 1 o lo 1/ | lis 31|
|_Pem 4.3 | 4 ] ] [ 4 1 bl ]l olon 1781 17 35]
I sD% | 5 1l I I | @ 112 il o | o | 3¢ 3¢]
| L 6 11 l l | G-lio | 67T 0 118 | i 34|
| I L7 1 | | L G 112 1ieln | ol 3¢ 34]
{ {8” { : :(O:II{IQ}O{O: {3333[

) G [ X [ o) O 3¢ 34,2 -
| [ 10 4 L v A 9 (F1 ~ e} Wﬁlu&“ﬁ”a‘ﬁ
I 12705 <}= Log # || 12705 13705 [12739 |12339 | 12739 12819 |jatv? 112847 mmlf;& 3¢
I | 1 Il o | o | | s lirlo o |Z] 3341 o g
| [ 2 1] [ | l 6 1131 o0 1l 1.0 1 bs 357
| [ 3 1] I | | s« | (317 1o | O] l3s 35
| Pcm 4.7 | 4 1] l L] 1 6 113 1A 11310 ] g 28|
| loo% | 5 1] I L1 1 4174 11 |l o o | 3¢ 34]
| | s 1l I L] | 515 It Lo o 1 131 3t |
I ) [ 7 1 ] | L s 1l ts1 o 1o | [32_32]
| [ 8 1i I l | S 1iolia ] o lo | [3¢_ 3¢ |
I [ 9 1 I I L5 lia [ (410 lo | [31_31 ]
| L 10 [ ¥+ | [ G I (S1 60 10 3232|312 33¢
| |__Log # ] I !
| L1 o lo 1l polb& i |lolo 178 1 iz 35|
I [ 2 11 I I | s 1t l(z21p lo | |33 33|
| g ¥ 3 ] I [ Ll G | 13 1 1l/l¢ 1 0 | FEEE
lPem 435 | 4 || I I L ol Il ol ielo | 33 33|
| s0% [ s U | | | # |l Ic |l o |l © 172 | g 3c|
| [ 6 1l | I | 4 1 (ol 141 0 1o | lag 28]

I & L1 1] I L I #1420 1 1/4 12 ] s 37|
I 8 1l l | | G 12 ] telo 1 o0 | . e 34
| L9 1 [ | Ll & Lt 1zl o | 01 I2¢__ 34l )
| Lo ¥ 1 ¥ 1§ 1 6 il /s 1o | o | 13222293 335
0 1 2 3 4 5 6 1 8 (PLARCS01-310)
Chow 10#: CFB-3 (£123 (£r8-3 (8-S Ciif-3 (F(9-3 C£18-¢
Algae 10#: Aossa ppssa 42553 Anssy  Aoss3 Aossy  Aogsy
Dilution Water 10#: (36 W3¢ HRe 167¢ 0P (e3¢ fuTb
Time: 1335 13951305 13401700 12971365 725D./30p [gllr-g}:o (2(0-(320 § e s B
Reviewed By: ; -~ Totals: ¥
Notes: Y %1 —%‘LI AUIIS BII? Ql .,&M gL ‘lVerified: (‘_J;_Z,




CERIODAPHNIA SURVIVAL AND REPRODUCTION TEST Page 2 of 2

gtudy. QD E'RP ApcM 1999 ; . Personnel: S, peef
e 'lﬂn'ln ate: - M
Englng Dgte ’_L?-,l}‘{) 99%/ T:n": _ung\Q 12 y{ 5-9v . -
2_‘__.37.’_ 99 o Number of Young/Day — ¢ Do,
Treatment :::EZ::: -%'):‘“l' Qz’ |£}§ 'I ;ﬂj "ez'j"'l"(j'):' l A/j- l #j I == }‘gl&ﬁ;
--552;:: ] l 2 l 3 l 4 l 5——’l‘—L3go /‘Y c 12.% = ===
13707 4 Log # |[12907 |30 12722112733 12337 [28¢z L1284 |72 5¢7]
| L v ol ol ol blizloe o (1+] g 3¢
| | 2 |l | l | (b lyo | 0] 9 1/6 | i, 33|
I [ 3 1 I l l 5 Ly L isl o | 6| [3v31]
[Pem_ s [ 4 1] I | & & of/s | 1 | 33 39|
| 100 % I 5 11 | | 13 ] ol 8] o | 138 33
| 6 b 13 1 (6] p o) 35 35|
I 5] 1 (a (R 1 /81 06 O 36 36|l P
l [ 8 ] I I L G 1L U 112 10 | o | By 37> P
l L9 1] L1 1 L & 1131 0 119 16 | 133 28]
| |10 ¢ ] o 121 451 n | © 3¢ 3¢ |2y 3¢8
| |__Log # |
I [ 1 ol o]l o5 || olo | e 32|
l [ 2 | I I L o 121 i6] o | ol Iy 39|
| |3 |l I | LS 1i31lis] o 1O ] 33 33|
[pem  b.o -4 1] I l |l 7 112 | /5] 1 | o | If?l\rnsl
[ 50% [ 5 1l 12 |—} + ——— —> 16° »|
| | 6 1] | o 1 o | Z Jt2 | | |1¢Y | O | 2y 39|
[ ® 7 1] | [ | s Jliatl a | (31 01 [22 33|
[ 8 1] I [ l ¢ 1 13 1lis ] o0 | o] 3¢ 34|
| | 9 I [ | | 6 li1al/s 1 n | © ] |23 33| ,
| [ 10 || 4 J lo_ |13 [ (# | O o 34___3«4& 301
1 12729 <= Log # ||R709 [12909 |m725 | 0335 | 12735 |1asvs | e
| I 1 1l e | o | s 1l L olo 1717 1 lic 2?|°
| 2 11 , | | L 6 131 o0 %=1t 1 | [3c. 37l
| [ 3 {1 | 1 | | 5 1 1] o 11| I | 32 33|
| 2em Lo | -4 1] I [ l 5 |21 01 o 1171 lez 3¢
| (Do%e [ 5 i I I l b li1&a 1l ot o 1l/e] 18 3¢|
| [ 6 1l [ I |l bl i2al (721l o 1o | I35~ 35
I & 1 1] l 1 | S l/o 11?2 1o 1o | 32 32|
[ [ 8 ] ] | | £ 112310 lie | | 3¢ 357}
I [ 9 1] | | | s /o]l 0l o 113 | is 28]
| L 10 || & v | ¥ T O llo | 2 32 3¢ |u7 335
| |_Log # || [ |
| L1 1] ] | | [ | ] | ] | |
| [ 2 1] | 1 | | I | ] | l |
[ I 3 1] ] | ] [ | ] | | | |
[ | 4 ] | | | | | | ] 1 | |
| | s |} ! ] | | | | | I l |
| |6 1] | | | | | ] | | | [
l [ 71 | | I | ! I 1 | 11 I
[ L8 1] ! | | ] | | | 1 I |
l [ 9 1l | | | I | I | I | l
l - 101 | | | | 1 I | | I l
0 1 2 3 4 5 6 7 8 (PLARC501-310)

Chow 104: C£i9-3 (£9-3 C68-3 CEig-3 (FI83 ccu-3 LBy

Algae 10#: ppesa dossa AosS3 posss AOSS3 Apss{ Aossy
Dilution Water 10#: ;.34 seze 2FC [FC L6 1ePC liwg -

Time: (335 1205 13087 10300 1245 305 127 L300 QUS00 (Yo 26

Notes: Revieled by: 75 %&%{»_{_ _g‘)‘ Rk ‘H}I y_ -@L :é ver:?:‘zés QC:{;




Os-0-SY Qe

. ; 7
Analysis of Reproduction (# young/female/Z days)
G2 05-044GY

CR-ERP APRIL
Starting Date: 04/14/94

___________________________ L QS-S _ _ ____
Replicate
Treatment 1 2 3 4 5 é 7 8 9 10 Mean
1 COMNTROL 34.0 36.0 37.0 35.0 36.0 24.0 40.0 39.0 35.0 22.0 35.80
2 PCM 4.3-50% 29.0 34.0 31.0 35.0 34.0 34.0 34.0 33.0 34.0 32.0 33.00
37 PCM 4.3-100% 34.0 35.0 35.0 38.0 34.0 31.0 32.0 34.0 31.0 32.0 33.60
4 PCM 5.1-50% —-_35.0 33.0 33.0 33.0 36.0 28.0 37.0 34.0 34.0 32.0 33.50
5 PCM 5.1-100% 36.0 32.0 31.0 24.0 38.0 35.0 36.0 34.0 38.0 34.0 34.80
6 PCM 6.0-50% 32.0 34.0 33.0 35.0 0.0 34.0 32.0 34.0 33.0 36.0- 30.30
7 PCM 6.0-100% 33.0 37.0 33.0 34.0 34.0 35.0 32.0 35.0 28.0 34.0 33.50
Steel’s Many-One Rank Test
No. of Critical
Treatment Replicates Rank Sum Rank Sumx
PCM 4.3~-50% 10 74 70.5 =«
PCM 4.3-100% 10 74 78.0
PCM 5.1-50% 10 74 80.0
PCM 5.1-100%3 10 74 93.5
PCM 6.0-50% 10 74 74 .0 «
PCM 6.0-100% 10 74 79.0

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

BT

X
Py

S E v
5



Non-paramatric analysis of toxicity data

2

9:27 Wednesday, April 15, 1992

- STUDY=CR-ERP APRIL ST_DATE=041494 PARM=CERR TEST=STEEL ——~——=--ie_.

0BS TREATMENT

PCM 4 .3-50%
PCM 4.3-100%
PCM 5.1-50%
PCM 5.1-100%
PCM 6.0-50%
PCM 6.0-100%

OO R

N CONTROL N EFFLUENT RANK SUM RANK SUM DIFFERENCE

10
10
10
10
10
10

10
10
10
10
10
10

70.5
78.0
80.0
93.5
74.0
79.0

CRITICAL SIGNIFICANT
74 X
74
74
74
74 X

74
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Non-paramatric analysis of toxlicity data
9:27 Wednesday, April 15,

STUDY

CR-ERP
CR-ERP
CR-ERP
CR-ERP
CR-ERP
CR-ERP
CR-ERP
CR-ERP
CR-ERP
CR-ERP
CR—-ERP
CR-ERP

NCONT

10
10
10
10
10
10
10
10
10
- 10
10
10

APRIL
APRIL
APRIL
APRIL
APRIL
APRIL
APRIL
APRIL
APRIL
APRIL
APRIIL
APRIL

MAXN

10
10
10
10
10
10
10
10
10
10
10
10

ST_DATE PARM COMP

041494
041494
041494
041494
041494
041494
041494
041494
041494
041494
041494
041494

N_TRT

NN 0 AN N 0 N0 N ¢ A0 N0 N0 N0 e

CERR
CERR
CERR
CERR
CERR
CERR
CERR
CERR
CERR
CERR
CERR
CERR

K

!

TR RIOOND OO

NNOOOTORPWWNN

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

_TYPE_

[cNeNoNoNoNoNeNoNoNoNoNe,

TRT_NO

NP O, R AR QR )R

_FREQ_

10
10
10
10
10
10
10
10
10
10
10
10

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

MINN

10
10
10
10
10
10
10
10
10
10
10
10

UMRANK

1

N W

9.
0.

o (n

132.0
78.0

'130.0

CONT EFF
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
TRT S
4 .3--50%
4 .3~-50%
4 .3-100%
4 .3-100%
5.1-50%
5.1-50%
5.1-100%
5.1-100%
6.0-50%
6.0-50%
6.0-100%
6.0-100%

80.0
116.5
93.5
136 .0
74 .0
131.0
79.0

1
1992



Tests of assumptions for untransformed data 1
Test for Normal Distribution
9:24 Wednesday, April 15, 1992
———————————————— STUDY=CR-ERP APRIL ST_DATE=041494 PARM=CERR ——=———w=———meeoo__
UNIVARIATE PROCEDURE

Jariable=CENTER

Moments
N 70 Sum Wgts 70
Mean O Sum 0
std Dev 4.3584 Variance 18 .99565
Skewness -4 .96217 Kurtosis 24.07228
Uss 1310.7 CSS 1310.7
cv . Std Mean 0.520928
T:Mean=0 O Prob)!T| 1.0000
Sgn Rank 223 Prob)is) 0.1843
Num = 0 69
- W:Normal 0.624034 Prob<W 0.0
Quantiles(Def=5)"

100% Max 5.7 99% 5.7
75% Q3 1.7 o95% 4.2
50% Med 0.5 30% 3.6
25% Q1 -0.8 10% -2.7

0% Min ~-30.3 5% ~4
1% -30.3

Range 36

Q3-Q1 2.5

Mode -0.8

i
Extremes
Lowest Obs Highest Obs
-30.3( 55) 3.7¢( 52)
~-5.5( 59) 4.2( 7))
-5.5( 36) 4 .4( 24
~4( 11) 4.7( 54 )
-3.8( 43) 5.7( &0 )

R —




Tests of assumptions for untransformed data 2
Test for Normal Distribution )
9:24 Wednesday, April 15, 1992
~~~~~~~~~~~~~~~~ STUDY=CR-ERP APRIL ST_DATE=041494 PARM=CERR - ———=—————=———w——o

UNIVARIATE PROCEDURE

lariable=CENTER
Stem Leaf # Boxplot

4 2477 4 . o)

2 057722255777 12 :

0 022244455555000002224455577 27 +——t——t
-0 88665508888855555 17 e +
-2 888660 5 !
-4 550 3 0
-6
-8

=10
-12
_14 —_
-16
-18 - -
-20
-22
-24
-26
-28
-30 3 1 X
Rt et e
- Normal Probability Plot
5+ ++++ Xk X X% X
H +++ikkk XX X
H KoK oK K K 3K K KK KK
" KXKKKKK KK+ +
' XX Kk +++d+ -
: X % ++++
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Tests of assumptions for untransformed data 3
Test for Normal Distribution
9:24 Wednesday, April 15, 1992

UNIVARIATE PROCEDURE
Schematic Plots

/ariable=CENTER
1
'
20 +
i
i
:
15 +
:
t
]
1
1
10 +
:
!
t
- 0
5 + i
1 - - [ -
1 ]
§ 1
! 1
: e it +
o + K——f
' F————- +
1 1
] ]
i - 1
] ]
-5 + o}
:
1
]
] _
]
-10 +
i
]
H
]
]
-15 +
i
i
:
-20 +
1
:
1
1
-25 +
|
]
]
I
-20 + e
____________ e {-—.. - — —— - -t
PARM . CERR
ST _DATE 041494
STUNY CR-FRP &
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Tests of assumptions for untransformed data 4
9:24 Wednesday, April 15, 1992

———————————————— STUDY=CR-ERP APRIL ST_DATE=041494 PARM=CERR —=————=——=———eo__
Plot of CENTER*RANKIT. Symbol is value of TRT_NO.

TENTER
10

461

4 213
4213

-10

~15

e it T e N e Tt T TP .

RAMNK FOR YARIABLE CENTER

JOTE D 29 obs hidden.




Tests of assumptions for untransformed data 5
Bartlett’s Test for Homogeneous Variance
9:24 Wednesday, April 15, 1992

STUDY=CR-ERP APRIL
ST_DATE=041494

PARM=CERR
TREATMENT N MEAN VARIANCE
CONTROL 10 35.80 5.732
PCM 4.2-5 10 - 33.00 2.323
PCM 4 .3-1 16 33.60 4.711
PCM 5.1-5 10 23.50 6.056
PCM 5.1-1 10 24.80 5.289
PCM 6.0-5 10 30.30 114 .900
PCM 6.0-1 10 33.50 5.611
BARTLETT’S TEST STATISTIC = 58.807

PROB>B = 0.000




Ce 6S-04-9Y

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

CR-ERP APRIL
Starting Date: 04/14/94

(et Nt Ut et St vt S et et T Y W et ot e Ul et et St . At A T W Wl o T . o o S A D D o o e S ks S ot e S e e o S e e S Ut A S S ot et St At G VA P i e e St S ey e S

Replicate
Treatment 1 2 3 4 5 6 7 8 9 10 Mean
1 CONTROL 17.0 36.0 37.0 35.0 36.0 34.0 40.0 39.0 35.0 32.0 34.10
2 PCM 4.3-50% 29.0 18.0 15.0 17.0 34.0 16.0 34.0 33.0 34.0 32.0 26.20
3 PRM 4.3-100% 17.0 35.0 35.0:-38.0 34.0 31.0 32.0 34.0 31.0 32.0 31.90
4 PCM 5.1-50% 17.0 33.0 33.0 33.0 18.0 28.0 35.0 34.0 34.0 32.0 29.70
5 PCM 5.1-100% 19.0 16.0 31.0 33.0 38.0 35.0 36.0 34.0 38.0 34.0 31.40
6 PCM 6.0-50% 16.0 34.0 33.0 35.0 0.0 34.0 32.0 34.0 33.0 36.0 28.70
7 PCM 6.0-100% 16.0 36.0 32.0 17.0 18.0 35.0 32.0 34.0 15.0 32.0 26.70

T - T St S St S e T A N T e . S St S T M e S S St e Bt S et o S Yy ke A e i s A T ekt Nt Bt A s s o S o S (e o o o ot o S S o S e P T S T St Wt S W P S e o o ot

No. of Critical
Treatment Replicates Rank Sum Rank Sumx
PCM 4 .3-50% 10 74 68.5 x
PRM 4.3-100% 10 74 81.5
PCM 5.1-50% 10 74 74.0 ¥
PCM 5.1-100% 10 74 90.0
PCM 6.0-50% 10 74 78.0
PCM 6.0-100% 10 74 73.5 x

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

e m— <=
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Non-paramatric analysis of toxicity data
9:15 Wednesday, April 15,

STUDY
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10
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|
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CERR
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CERR
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CERR
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K

(00 0N 0 AN AN 0 S AN )N 0 AN 0 AN AN 0 XS0 )N
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STEEL
STEEL
STEEL
STEEL
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STEEL
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STEEL
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STEEL
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0
0
0
0
0
0
0
0
0
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0
0
TRT _NO

1
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1
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1
5
1
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1
7

_FREQ_

10
10
10
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10
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PCM
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PRM
PRM
PCM
PCM
PCM
PCM
PCM
PCM
PCM
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TRT

OO O A D DA
OO0 o4 W W

CONT EFF MINN
10 10 10
10 10 10
10 10 10
10 10 10
10 10 10
10 10 10
10 10 10
10 10 10
10 10 10
10 10 10
10 10 10
10 10 10

SUMRANK

-50% 141 .5

-50% 68.5

-100% 128.5

-100% 81.5

-50% 1346.0

-50% 74 .0

-100% 120.0

-100% 30.0

-50% 132.0

~-50% 78 .0

~100% 136.5

-100% 73.5
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STUDY=CR-ERP APRIL ST_DATE=041494 PARM=CERR TEST=STEEL

TREATMENT
PCM 4 .3-50%
PRM 4.3-100%
PCM 5.1-50%
PCM 5.1-100%
PCM 6.0-50%
PCM 6.0-100%

Non-paramatric analysis of toxicity data

N CONTROL N EFFLUENT RANK SUM RANK SUM DIFFERENCE

10
10
10
10
10

10

10
10
10
10
10
io0

9:15 Wednesday, April 15,

68.5
81.5
74 .0
30.0

78.0
73.5

© e mye————— =
@ N

2
1992

CRITICAL SIGNIFICANT

74
74
74
74

74
74
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Tests of assumptions for untransformed data

Test for Normal Distribution
9:10 Wednesday, April 15, 1992

N

Mean

std Dev
Skewness
uss

cv
T:Mean=0
Sgn Rank
Num "= O
W:Normal

100%
75% Q3
50%
25% Q1

0% Min

Range
Q3-Q1
Mode

Lowest
-28.7(
-17.1(
~15.4(
-14.9(
-12.7(

Max

Med

Moments
70 Sum Wgts
O Sum
7.774074 Variance
-1.40077 Kurtosis
4170.1 CsS
. Std Mean
0O Prob>|T;
203.5 Proby|s|
70
0.830355 Prob<W

Quahtiles(Def=5)

9.3 99%
5.3 95%
2.85 90%
-1.7 10%
~-28.7 5%
1%

38

7

5.3

Extremes

Obs Highest
55) 7 .8(
1) 7 .8(
42) 7 .8(
21) 8.3(
51) 9.3(

UNIVARIATE PROCEDURE

STUDY=CR-ERP APRIL ST_DATE=041494 PARM=CERR

70

0
60.432623
1.6173
4170.1
0.92918
1.0000
0.2363

0.0001

N O
®w

-12.05
-14.9
-28.7

Obs
15)
17)
19)
66 )

R

1



Tests of assumptions for untransformed data 2
Test for Normal Distribution

9:10 Wednesday, April 15, 1992

———————————————— STUDY=CR-ERP APRIL ST_DATE=041494 PARM=CERR —=—==————=———me——_

UNIVARIATE PROCEDURE
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'ar iable=CENTER

Tests of assumptions for untransformed data
Test for Normal Distribution
9:10 Wednesday, April 15, 1992

STUDY=CR-ERP APRIL ST_DATE=041494 PARM=CERR

UNIVARIATE PROCEDURE

Normal Probability Plot
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Tests of assumptions for untransformed data 4
Test for Normal Distribution
9:10 Wednesday, April 15, 1992

UNIVARIATE PROCEDURE
Schematic Plots
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Tests of assumptions for untransformed data 5
9:10 Wednesday, April 15, 1992

———————————————— STUDY=CR-ERP APRIL ST_DATE=041494 PARM=CERR ~=—===—————=—c—c__
Plot of CENTER%RANKIT. Symbol is value of TRT_NO.
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Tests of assumptions for untransformed data
Bartlett’s Test for Homogensous Variance
9:10 Wednesday. April 15,

TREATMENT

CONTROL

PCM

PRM

PCM

4.

STUDY=CR-ERP APRIL

ST_DATE=041494

PARM=CERR

N

10

10

10

10

10

10-

10

MEAN

34.

26

31

29

31

28.

26

10

.20

.90

.70

.40

.70

BARTLETT’S TEST
= 0.399

PROB>B

VARIANCE

41 .433

72.400

32.100

44 .900

58.711

134 .456

79 .344

STATISTIC =

6.223

6

1992
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INITIAL CHEMISTRY

Personnel 5, mbe le

1994

study CR-ERP  Aporil

2-

Date

_jBDSGNJ

4-14-94

Beginning Date

V- 219y

/:l"4,

f-20-9¢

Ending Date Ce..o

llll|l||.|III'III'II'IIIII]II'III

Alk

I”
Cond.

2.¢13Y4g |

51‘-/7'

53190 l%

2 [

Do

[ | | I
19.2 1 30 |1SD |

91

2 o5 g L
pH

|25.0
[ 2
|25, 2

I
|
I
|
I

I
I
|
I
I
I
|
I

I
|
l
I
I l I l I
- 1252 189 19.5 1246 |
L

itial|Warmed

| Temp, | Temp,

199.6 [25.¢ 18 13.( 1335

%

2.6
3.1

|
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l
I
I
I
I
I
I
|
2.8

By |
YA

(17¢ #0287)

So£_|

Log # 12739
Llog # (2737

Sample 1D/log #
Grre #028¢)
Gre # 0286

l : I I
F-mep #/p7¢ |22.4125.% 193 3.2 |330 |

C-' MED /620

PCM_4.3 5%
Pem 4.3 ;o0
B .o [ovYh

[24
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I
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Hard { x17.1
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|
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Reviewed By
PLARC501-252

femd 4.3 sDY |
5 -
43
m Lo 5%

NOTES:
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INITIAL CHEMISTRY

study CR-€R? Aol 1994 Personnel _Sim be |
' Date Y~(B8-9Y :
Beginning Date _ 4 - )Y4-9y Pose
Fish Y-2-3y 4
Ending Date __ Cero  ¥-20-9Y SCSIU’\
I © oy | | | | | | | | l | | |
| o5 1675 | Brs | P> A 1 | ¢ | BF5| L
Sample 10/Log # |Hitialltarmed | "po | “py | Cond. | Hard Jxtm1 | Atk | x10 1 te | x 1.0 |
| Temp, | Temp. | | x20.0 |
_&ME’;M77I£22.QIX§’;ZIB’3I?OIEIQI‘/Slg(oIé/ b1
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I

| | |
IC- mep #4676 122219501 81 |81 |335 ]
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I
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I
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I
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I
l
|
|
|
!
|
I
|
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I I
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l I I
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I I I

I I I
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I

2 5. | :a’ISVICI,I IW IQ‘/B - -
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el L 1| — —

}'PCM boo s : 125214, | 2¢ |’R3S I I I I

e /] I I I I I | I

[em Go tov4 3.3 145/ 195 171 (/¢8| L] I I

| (772 #oase) | I I I I l I I I I

| lee # /2335 | l I I I I | I | I

|~ 7 I I I l I I I I I |

I I I I I I I l I | I

I I | I I I I I I I I

ICecio I L I l I I I | I

I I I l | I l I I
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5 9 17 I I IS ] I I | I

Ifc_m 15 50%] P83 1 8.4 175 1aS5¢ I I I |
e I

B Lo 5% | 255 19,0 125 layy | | | I L

M -
NOTES: Reviewed By: %2

PLARC501-252
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_Po_se\/

Personnel .S; mbe .,

INITIAL CHEMISTRY
Y-2e6-

Date

1394
v-20-9¥
Y-20-7¥

4-]4-9y

~is &
Cens

study CR-€ERP _Apr

Beginning Date
Ending Date

lllllllllllllllIllllllllllllllllllllllllIIIII..I

e s e
’

Reviewed By
PLARC501-252
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study CR-ERP _Apci| 1994

FINAL CHEMISTRY

Page | of _Z

Personnel Sim be_cé

Beginning Date __ ¥- /4~ @¢/ nate dus2f QOse_,v
Ending Date Fis4 ¢-ar-9y (ero 9-20-9¢ Rogse
Fish T o Ceriodaphnia
swpte wsg "5\ T ] | | PP
Rep. | Temp. | DO | pH | Cond. Temp. | Sample 10 |“D0 | “pH
‘ 250 |ut | 78 24910 C-mep |24 B0
F- MED 2 25.3 | L& 327 249.7 [9Pemy3 sp%|7.¢ | 7.8
174 3 254 | 6.3 24.5 1D e 43 10yl 2.5 | K
4 250 | b 25.0 ® e 51 syl 7.5 |17 7
‘ 2.2 | v | 7.6 250 (Dfm 511 2L |25
Pem 4.3 2 251 6.7 218 2s. 1 pem Lo sl 7Y | 2%
s50% 3 251 (.3 25.2 M boiwd 2.4 |7 3
) 4 249 | us 25.0
1 5.6 | L3 7.2 24.§
M 4.3 2 245 |z a7.4 25.2
3 .
loljé—os‘ 4 j:i t:: Reviewed By: (91{
! 253 | 6L | 25 PLARC501-255
PCm_S. | 2 287 | 6.G 214
5b% 3 25.3 | t.¢
4 25.2 | 6.4
! 254 | | 7.2
Pem 5.4 2 25.0 | Lo Q6.3
| 00% 3 25.4 |59
(2707 4 2s.1 b.q
! 251 {6 |78
m__b.o 2 25.0 | L.G 2UZ
59% 3 280 [ L.S
4 25.1 1b.b
! 2¢.7 | .7 2.3
LPem (Lo 2 25.4 | 6.2 90.2
L D0%e 3 25.0 |G.2
(2708 4 5.3 | .S

NOTES:

Wi e




study CR-ERP _ Apci| 1999

FINAL CHEMISTRY

Page R of _Z

Personnel Sim laané

Beginning Date _ ¥- /¢/-g¢/ Pate /<77 pose_,v
Ending Date Fisd ¢-ai-9¢ (esio Y-20-9¢
Fish Ceriodaphnia
Sample 10/Log # | By |98 /Gd 8ol ot foad ofVood | 0 ] | 425 | o
Rep. T Temp. | DO | pH | Cond. Femp. | sawle I0 | DO __ngi_!_“
‘ 3s.o| 6.l 510 (mep |76 |28
E- MED 2 2s.ol o1 | 7.7 24.9 {9Pem 3 spyl 2.5 A7
# /6 7¢ 3 25.7] S.7 233 5.1 1Dfem 43 10 2S5 |7 ¢
4 as.]| 59 252 ®eem 5| %S |77
! 254|519 2948 B frm 51100 2¢ |3 Y
P 4.3 2 28| b.1 |75 25| e bo 5% %S |27
5% 3 23| 5.7 2y | (25 @ o1l 7.2 |7y
4 2s.2| 5.7 24.8
1 25 5 & 2 ‘l.%g T-rc-9¢
A Y4.3 2 35.1|S.6| 72 251
0o, 3 252| 5.7 92.7 ,
2705 4 25 | 55 Reviewed By: ﬂ&éf
! 25 2| 3. % PLARC501-255
PCMm_ 5. | 2 251157 (7.9
— 5% 3 A5 S Sk 212
2 F07 Woor| 4 2s5.4| s.¢
! 250l 6.2
Pem 5.1 2 RS 1 {6.0 |72
1 ov% 3 2311 5.7 9.3
12303 4 25.3| s,
' 249 | §. 1
2m_L.o 2 a5V | s 7.4
50% > 29.9] s.¢ 21)
4 29.8 | .1
‘ 24.61.5.3
_Cem Lo 2 255! s.917.1
LDo%e : 25|S.7 §2.2
12309 4 2s.0|lS.s
NOTES:




FINAL CHEMISTRY
Study CR- ERP Apcil 199Y

Date ¢-/7-9y.

Page 3 of 7

pPersonnel Sim be t

Beginning Date __ ¥- /¢~ g¢/ p05e_,;/
Ending Date £;¢4  Y-2-9¢ Cerio Y-20-97
Fish ) Ceriodaphnia
swvte Wios | 8y T A |5 o
Rep. [ Temp. | DO | pH | Cond. femp. | Sample 10 | oo | pH
L S 1S.2 5.3 @ (-mep
F-MED 2 250153 2532 {9 Pem 43 sp’
1674 3 R p| S 7:(9 249 1Dfem 43 10%
4 2501 5.3 %" | 234 25 Y ® Qem 51 sy
! 246 | 6.0 25.2 (3 frm 51 1%
Pem_ 1.3 2 2¢.0| 6. ] 25.9 |0 pert o %
5D% 3 RS || 5.6 7.5 AS.S @ R Lo 1ok
4 2951 (. | 248 | lasy
"o lagl6.317 1 TTlass
fem 4.3 2 2.0 5.?3 255
00%, 3 253159174
14}3? 4 PPNIEE b Reviewed By: U@‘o(
: 252152 PLARC501-255 .
eem s | 2| las3|ss # Pt B Feke Hoal
5% 3 247 | b.o| 13 Do ows pt before .
4 Samples usere domped:
25 0l S.6 250 f
' 2511 S.8
fem 5. 2 Rso| 5.2
[ 0d% 3 2.2l 53] 7.4
12237 4 24.71 5. 8 16%
] 2s.0|S.7
M b0 2 251156
50% 3 25.0{ S 7| 7.y
4 2491 5.9 4 |
‘ 24.5| 6.0
Lem oo 2 2s.2 14 %
L D0%o 3 2491 S.71 7.3
12735 4 24.9 | S.7 147

NOTES:




study CR-ER? _ Apci| 1994

FINAL CHEMISTRY

Page § of Z

Personnel _Sim be L

Beginning Date Y- 74/-g¢/ bate Frg-77 - po_selv
Ending Date Fis4 Y-2(-9¢  (Ceno 4-20-Py 5C6/C(
T Fish Ceriodaphnia
Sample 1D/Log # -By lg,( Iz@_fgi | 55 | p2< o l I%_L-%:
Rep. | | femp. | DO | pH | Cond. Temp. |~ sample 1n |’60___1__V;_n_4___
: ass | 54 331 RSt |n) Comen |28 |79
F- MED 2 256 | 56 25.0 [9pem 3 oyl 2.6 |29
1674 3 Aso |5¢ | 247 19 fem 43 1% Zb | 0
4 2.9 |55 | 76 __| |22 1® @em 51 s A2 | 2K
' A3 2| 5¢ %w 25V D fem s 27 |78
P 4.3 2 24,8 6,0 i 253 eem bo s -6 |2
D% 3 249 | 5.7 25 @ b ool 7.6 | 2.5
~ 4 250l bo | 7.4 25.3
S B A IS 165 2522
M 4.3 2 3350 | 53 25.Y
[00%, 3 249 | 5.5
12739 4 245 | 59 15 Reviewed By: &‘%){
! 25.3 158 A4 PLARCS01-255
PCm_S. | 2 2sa |sS
5% 3 453 4./ ]
4 a5/ 159 |76
! a50 |59 /70
Pem 5. 2 Zs./ |59
| 00%, 3 5o | 574
[2F27 4 2%9 |ss5 |75
‘ A5.6 | 58 AY3
2em_ L.o 2 RS/ |57
50% S 1249 | o
4 as/ |59 |78
' 25,/ | &.0 /SR
P oo 2 So 6.2
LD0Ye 3 s/ 6./
FEXYy 4 252|585 | 724

NOTES:




FINAL CHEMISTRY
Study CR-ER? “Apcil 1999

Date ¢-/7-7¢

Page 5 of Z

Personnel _Sim be,cé

Beginning Date __ ¥- /¢/- o/ pose,v
Ending Date Fis4  Y-2(- 9 (ero ¥-20-9¢ Scsles
Fish Ceriodaphnia
Sample 10/Log # | By logl 1ags 1 oS Taps |l g5 | l4/8 1anf
Rep. | Temp. | 0 | pH | Cond. Temp. | SawpleId | D0 | ’pH
: 2531 6o |79 298 |0y Comen |27 |30
E- MED 2 2521 59 33l 4.7 Qpem 3 syl 727 |79
(677 3 25.0 | 6.2 2.4 1D tem 43 109l 2.2 | 7.9
P11 larg | Lo 209 1@ @em 51 | 22 | A9
! 249 | 53 17¢ 23 Dfm sl 2.2 |79
Pem 4.3 2 4q | &S R4S 24.8 v tem 4o 5% 77 |39
5% 3 5.0 | 59 2Y.9 @ @M bpiod 27178
4 248 |58 24.9 |
— ' 250 | b3 |76 2Y. 8
em 4.3 2 35.0 | 6.0 /6% | |2s. 0
, 3
11207-/;9 7 j‘;jﬁ ((;3 Reviewed By: %‘}
! 25 1 59 [ 7¢ PLARCS501-255
Pem_S. | 2 49 | 5.9 L¥Y ‘
5% 3 269 |6l |
4 2573 | 59
‘ 249 159 175
Pem 5. 2 as; | 6o /70
[ ov% 3 2¢7 160
1273%. 4 2¢7 159
: V.8 |55 175
M L.O 2 248 16 236
50% ? 249 6./
4 ¢.? 142
: 50 |63 |75 |-
Lem loo 2l W3 15¢ /52
LD0%e 3 A48 6.0
12 338 4 ds./ &2

NOTES:




study CR-ER?__Apci| 1999

FINAL CHEMISTRY

Page (, of Z

Personnel _Sim be L

Beginning Date _ ¥- /¢/- 9¢/ Pate 4-do=7¢ po_se_,v
Ending Date Fisd 4-20-9¢ (Lenv Y-20-9¢
” Fish Ceriodaphnia
Sample 1D/Log # “By ] BP%;I4§[_J:PA Wjéff!_gf/ﬂf s Z2R, l o5 | o5
Rep. | | Temp. | DO | pH | Cond. Temp. | Samwle 10 | 700 | pH
! 250] 4.1 29 10 (mep [ 7.7 |79
F- MED 2 2s.0l 6.0 7.7 K50 (QPemyz spiyl 2.7 | £ 8
1677 3 24.8| 5.8 320 | RY.C 1Dlem 43 10yl 2.9 |7 ?
4 2071 6.1 250 @ @em 51 sl 7.8 |28
! 252 S6 250 ©frn 5110 7-8 |2 2
Pem 4.3 2 298| 59| 72¢ 25.( \Drem bo 5% 2.8 |27
5% 3 25.0]| 6.0 296 | 252 @ BM Lo 1wd 2.8 |22
4 48 | siel| 25 |
! Wb | 58 252
M 4.2 2 25.( | 54174 252
) 3
12“;2/; 2 :';(g j; L2 Reviewed By: ;4&
! 25 |55 PLARC501-255
PCm S, | 2 Y7552y
5% 3 249 | 5.3 24s ;
4 ¢9 | s.¢
‘ 2.7 | 6.1
Pem 5. 2 250 | Ss.s| 74
| 0% 3 248 1.5.7 167
(28¢7 4 24.7 | s,
! a5.0 | 55«
P L.O 2 25 | 6.0| 7.5
50% 3 A8 |57 337|
4 2.9 | 6.1 gt
‘ 2437 | 5.9
e Lo 2 249 | 571 7.4
L D0 3 252 |53 | Ss
128¢¢ 4 248 | S

NOTES:




study CR-ERP  Apcil 1994

FINAL CHEMISTRY

Page _+ of _Z

Personnel Sim be .t

Beginning Date __ ¥- /¢/- ¢¢/ Pate LI 27- pose,v
Ending Date £i54 ¢-(-9¢ (e/io Y-20-7%
Fish Ceriodaphnia
Saple 10/Log # | By | |st0ys |t rloropd spp | s | | o5 | &7
Rep. | Temp. | DO | pH | Cond. Temp. | SampleI0 | D0 | pH
: 54| . A8 10 Cmen |77 |28
F- MED 2 25.0 15 7 5.0 (QPem 43 sp%| 7. b | 7-8
3 2471 6.3 | 27 4.4 1D lrm 43 104 7.5 | 2. 7
‘l [24.8] o 323 1250 @ gem s 3¢ |27
‘ B! AS.0 D fem sy 7.5 |7 ?
o 4.3 2 2¢.9 | L 2 RS0\ bem bo % 2S5 |27
5% 3 2521 LY | 2L 2526 b Lol 7Y |7 ¢
- A s | L.t 246 | |asy
' | _laso | .Y 25
fem 4.3 2 250 | .1 25 o
, 3
o0 4 ;;2 ;Z, 2.5 L Reviewed By: __%_
! s | 579 PLARC501-255
eCm 5. | 2 2¢.9 | b.l
5% 3 250 1(.] | 7.¢
4 256 | 5.6 24 s
1 3s.( | 5.9
Pem 5.1 2 251 6.3
| 0o% 3 A53 |5 7 7.5
N Rs.t |£. 7 [
' 248 (5.9
M L.O 2 253 | 6. (
__so% 3 253 1 b.1 | 7.
4 250 | (.D 23k
! 2¢.9 | 6.2
Cem oo 2 2¢4.9 | 1.3
LO0Yo 3 252 6. A |75
4 2501 6. b 156

ot ——p—




INITIAL CHEHISTRY

HEDIUK (FISH) PCH 4.3 50% W/C-HEDIUM

INITIAL WARHED INITIAL WARMED
DAY TEHP TEMP 0O pH COND  HARD ALK CHLORINE DAY TEMP TEWP DO pH  COND HARD ALK CHLORINE
0 22.6 25.1 8.3 8.2 326 86.0 67 --- 0 -~ 25.2 8.7 7.6 23 - - ---
1 23.0 25.3 8.3 8.2 326 ~--- - --- 1 -~ 251 8.8 7.6 28 --- - ---
2 2.6 269 8.3 8.1 330 --- -- - 2 -~ 2.8 8.7 7.5 25 --- -- ---
3 22.4 25.3 8.3 8.2 330 --- -- - 3 - 249 8.7 7.5 25 - - ---
4 22,6 25.2 8.3 8.0 319 86.0 61 === 4 -~ 253 9.0 7.5 252 --- - ---
5 22,0 25.2 8.4 8.0 318 ~--- -~ --- 5 -~ 254 9.0 7.6 250 --- - ---
6 21,6 25,3 8.4 8.0 320 --- - -~ 6 == 25,1 9.1 7.5 243 R -- ---
HEAN 22,4 25.2 8.3 8.1 324 86.0 64 --- MEAN 0.0 25.1 8.9. 7.5 239 0.0 0 -—-
HIN 21,6 249 8.3 8.0 318 86.0 61 - HIN 0.0 24.8 8 7.5 23 0.0 0 ---
HAX 23.0 25.3 8.4 8.2 330 86.0 87 --= MAX 0.0 25.4 9.1 7.6 252 0.0 0 .-
HEDIUM (CERIO) - PCH 4.3 100%

INITIAL WARMED INITIAL WARHED
DAY TEHP TEMP DO pH COND HARD ALK CHLORINE DAY TEMP TEMP DO pH COND HARD ALK CHLORINE
0 22.5 25.2 8,3 8.1 333 90.0 68 --- 0 0.4 24.7 8.8 7.1 89.4 40.0 25 0.1
1 23.1 25.2 8.1 8.2 333 == - -=- 1 2.6 250 8.9 7.1 8.7 --- -- -—-
2 22.8 24.8 8.2 8.1 334 --- - ~-- 2 0.4 247 9.0 7.1 16t 70.0 52 (0.1
3 22,6 25.6 8.1 8.1 335 --- - -~ 3 2.8 25.0 9.1 7.1 163 --- - -=-
4 22.7 25.6 8.1 8.1 335 --- - --- § 3.1 5.1 %96 7.2 159 --- - ===
5 22,1 25.5 -8.2 8.1 336 --- -- -=- 5 0.6 25.0 9.2 7.3 162 70.0 51 (0.1
b 21,8 25.2 8.3 8.0 334 --- -- --- 6 1.7 25.2 9.3 7.2 163 ~--- - ---
MEAN 225 25,3 8.2 8.1 33 90.0 68 -~ HEAN 1.7 25.0 9.1 7.2 141.0 60.0 42 (0.1
HIN 21.8 24.8 8.1 8.0 333 90.0 68 --- MIN 0.4 24,7 8.8 7.1 89.4 40.0 25 (0.1
HAX 23.1 25.6 8.3 8.2 33 99.0 68 --- MAX 3.1 025.2 9.6 7.3163.0 70.0 52 (9.1
PCH 4.3 50% W/F-MEDIUM PCH 5.1 50% W/F-MEDIUH

INITIAL WARMED ' INITIAL WARMED
DAY TEHC TEHP DO pH  COND HARD ALK CHLORINE DAY TEME TEMP DO pH COND  HARD ALK CHLORINE
0 -~ 24,8 8.7 7.4 21 s-- e- --- 0 -- 2.7 8.7 7.5 20 --- -~ ---
1 -~ 252 8.8 7.5 211 sm- ee- --- 1 -- 252 8.8 7.5 20 .- - R
2 == 25.0 8.7 7.4 246 -e- -e- --- z -- 247 8.9 7.4 248 --- -- ---
3 - 25.2 8.9 7.5 2% c- e ~=- 3 - 25.2 9.0 7.4 48 - ---
4 -~ 254 9.1 7.5 20 -.- e --- 4 -- 234 9.1 7.4 43 -- -=-
5 - 235 9.0 7.5 24 --. e --- 5 -- 286 3 2.8 &l -- -
& == 255 9.1 7.5 43 --- 5 5.3 9.1 TR Al --
HEER 9.0 25.2 &9 7.5 234 G.0 ¢ --- HEAN 0.0 .y S0 T3z 3.0 ¢ --
wln R T T S . - ®in B
L1 LA S R S 1 - LR 2 LA} LA S




PCH 5.1 50% W/C-HEDIUK

INITIAL WARMED

DAY  TEMP TEMP 00
0 - 250 8.9
I - 252 87
2 - 4.8 8.9
3. - 5.0 89
i - B389
5 - 250 9.
6 - 253 9.

HEAN 0.0 25.1 8.9

HIN 0.0 24.8 8.7

HAX 0.0 25.3 9.1

PCH 5.1 100%

INITIAL WARMED

DAY  TEHP TEHP 00
0 0.5 246 8.9
I 33 254 9.0
2 0.3 248 9.1
3 2.6 249 9.
§2.9 55 9.6
5 0.6 25.0 9.3
6 17 253 9.5

HEAN 1.7 25.1 9.2

HIN 0.3 246 8.9

HAX 3.3 255 9.6

PCH 6.0 50% W/F-HEDIUM

INITIAL WARMED

DAY  TEMP TEMP DO
0 - 246 8.7
1 -- 25.1 8.8
2 = 253 9.0
3 - 253 9.0
4 - 2.2 91
5 == 25.0 9.0
6 - 5.2 3.2

HEAN 0.0 25.1 9.0

KIN 0.0 24.6 8.7

HAX 0.0 25.2 9.2

pH

7.6
7.5
7.4
7.5
7.5
7.5
7.5

7.5

7.4
7.6

~3 NN N N NN D
. e e e e e e =
Lo PO W e e pr b e

~ g
« .
D =

~ NN N NN
. D - )
o N e e B o

~ O~
.«
W .

COND
211
215
253
252
254
250
252

241

211
254

COND
88.1
88.5
167
167
169
165
164

144

88.1
169

COND
208
207
242
243
235
237
237

220

HARD

HARD
40.0
66.0

70.0

HARD ALK CHLORINE

ALK CHLORINE

24

55

44

24
55

ALK CHLORINE

(0.1

(0.1

(0.1

0.1

PCH 6.0 50% W/C-MEDIUM

INITIAL WARMED

DAY TEHP TEMP 00
0 - 249 8.9
1 - 253 8.8
2 - 4.6 8.9
3 - 5089
£ - 255 9.0
5 - 253 9.0
6 - 250 9.2
HEAN 0.0 25.1 9.0
HIN 0.0 24.6 8.8
HAX 0.0 25.5 9.2
PCH 6.0 100%
INITIAL WARMED
DAY  TEMP TEHP 00
0. 0.6 24.8_8.8
119 25.0 9.
2 0.2 249 9.3
331 253 9.2
& 3.3 250 9.5
5 0.4 250 9.3
6 3.3 25.0 9.5
HEAN 1.8 25.0 9.2
MIN 0.2 24.8 8.8
HAY 3.3 253 9.5

pH

COND
211
213
244
245
244
246
248

236

211
248

COND
83.4
83.5
149
150
148
150
151

131

83.4
154

HARD
34.0
66.0

64.0

54.7

ALK CHLORINE

ALK CHLORINE

19

43

35

19
43

(0.1

{0.1

(0.1

(0.1

(0.1
(0.1



PCH 4.3 50% W/F-HEDIUM PCH 4.3 100% PCH 5.1 50% W/F-HEDIUM
DAY TEMP D0  pH COND DAY TEMP DO pH  COND DAY TEMP DO  pH  COND
1252 6.6 7.6 1 5.6 63 7.2 1 253 6.6 7.5

25.1 6.7 218 249 6.3 97.4 25.7 6.6 214
25.1 6.3 5.3 6.4 25.3 6.6
249 6.5 5.3 6.5 5.2 6.4
2 254 5.9 2 255 5.6 2 5.2 5.8
24.8 6.1 7.5 : 25.1 5.6 7.2 5.1 5.7 1.4
25.3 5.7 214 5.2 5.7 92.7 25.5 5.6 212
25,2 5.7 5.1 5.5 25.4 5.8
3 246 6.0 3 4.7 6.3 3 25.2 5.2
25.0 6.1 5.0 5.8 25.3 5.5
25.1 5.6 7.5 5.3 5.9 7.4 2.7 6.0 7.5
24,5 6.1 248 5.2 5.7 165 25.0 5.6 250
§ 252 5.6 251 § 256 5.8 165 § 253 5.8 249
24,8 6.0 5.0 5.8 5.2 5.8
24.9 5.7 249 5.5 25.3 6.1
25.0 6.0 7.6 249 58 7.5 5.1 5.9 7.6
5 24.9 5.8 7.6 5 25.1 _ 6.3 7.6 5 251 5.9 7.6
4.8 65 245 o 25.1 6.0 164 24.9 5.8 244
25.0 5.9 5.6 6.4 2.9 6.1
24.8 5.8 5.1 6.4 %3 5.9
6 25.2 5.6 6 246 5.8 6 25.1 5.5
24.8 5.9 7.6 25.1 5.4 7.4 24.7 5.5 7.4
25.0 6.0 246 4.8 5.7 182 2.9 5.3 245
24.8 5.6 ’ 4.8 5.7 249 5.6
7251 6.1 7 25.0 6.4 7 5.1 5.9
24.9 6.2 5.0 6.1 24.9 6.1
25.2 6.4 7.6 s 25.0 5.9 7.5 5.0 6.1 7.6
5.1 6.1 246 .25.0 5.9 166 5.6 5.6 1
HEAN 25.0 6.0 7.6 238 HEAN  25.1 5.9 7.4 147 HEAK 25.2 5.9 7.5 2%
4

HIN 245 5.6 7.5 214 HIN 246 5.4 7.2 "53’11",,/ HIN 247 5.2 7.4 212

KAX 25.4 6.7 7.6 251 HAX  25.6 6.5 7.6 182 5" MAX 257 6.6 7.6 250

e o v -

Py
e
i




PCH 5.1 100% PCH 6.0 50% W/F-HEDIUM ; PCH 6.0 100%

DAY TEMP DO  pH  COND DAY TEMP DO pH  COND DAY TEMP DO pH  COND
1 254 6.1 7.2 1 25.1 6.6 7.5 1 2.7 6.7 1.3
25.0 6.0 96.3 25.0 6.6 213 5.4 6.2 90.2
25.4 5.9 25.1 6.5 5.0 6.2
25.1 6.4 25.1 6.6 5.3 6.5
2 250 6.2 2 %9 64 2 4.6 5.3
5.1 6.0 7.2 25.1 5.6 7.4 5.5 5.9 7.1
25.1 5.7 91.3 24.9 5.6 211 5.1 5.7 87.2
25.3 5.6 24.8 6.1 25.0 5.5
3 251 5.8 3 25.0 5.7 2 2.5 6.0
25.0 5.2 25.1 5.6 5.2 4.8
25,2 5.3 7.4 25.0 5.7 7.4 249 5.7 7.2
24,7 5.8 168 4.9 5.8 241 24.9 5.7 147
4 25.0 5.8 170 i 25.6 5.5 243 & 251 6.0 152
25.1 5.9 25.1 5.7 25.0 6.2
25.0 5.4 24.9 6.0 5.1 6.1
249 55 7.5 25.1 5.9 7.5 5.2 5.5 7.4
5 249 59 7.5 5 24.8 5.5 7.5 5 25.0 6.3 7.5
5.1 6.0 170 4.8 6.4 236 25.3 5.6 - 152
24,7 6.0 24.9 6.1 24,8 6.0
-~ 247 59— 24.8 6.2 5.1 6.2
6 247 6.1 6 25.0 5.5 6 24.7 5.9
25.0 5.5 7.4 25.2 6.0 7.5 2.9 5.7 7.4
24,8 5.7 167 24.8 5.7 237 5.2 5.3 155
24,7 5.8 24.9 6.1 4.8 5.6
7 251 5.9 7 4.8 5.9 7 2.9 6.2
25.1 5.3 25.3 6.1 24.9 6.3
5.3 5.7 7.5 5.3 6. 7.5 25.2 6.2 1.5
5.1 5.7 167 25.0 6.0 236 75.0 6.0 156
HEAN 25.0 - 5.8 7.4 147 HEAN  25.0 6.0 7.5 231~ HEAN 25.0 5.9 7.4 134
HIN 267 5.2 7.2 91.3 HIN  24.8 5.5 7.4 21 HIN 26.5 4.8 7.1 87.2
HAX  25.4 6.4 7.5 170 HAX 25 6.6 7.5 243 HAX  25.5 6.7 7.5 1%

s me e e I




HEDIUH
0 pH COND
7.8

27

7.7
333

7.6
334
33

~
« .
@ o~

321

7.7
320

7.7
323

HEAN 25.1 5.9 7.7 3

HIN - 24.7

4.9 320
HAX 257 6.6

334

N~
.« .
<@ O~

HEAN TEMPERATURE 25.1

HINIHUM: 24.5
HAXIHUM: 25.7




CERIO

po=-d
\Jo\m“w’\”—‘z

HEAN

HIN
HAX

fd
\IO\U\&»NN'—‘z

HEAN

HIN
HAX .

FINAL T

24.9
4.7
24.5
25.0

25.0°

25.1
25.2
25.0
24,8
25.2

25.5
24.9
25.1
25.2
24.8
25.1
25.1
24.8
24.3
25.1

PO N NP MNN NN
[SANR S A TS LIS, RR R R T e R a2z ]

. . B . . - - - - .

mwambmawwwz

o

o

FINAL

25.1
25.0
24,7
25.2
25.1
25.3
25.4
25.3
25.2
25.4

PCH 4.3 100%

0AY D0 pH

1 7.5 7.4
2 7.5 7.4
3 - -
4 7.6 7.6
5 7.7 1.9
6 7.8 7.
7 7.5 1.1

HEAN 7.6 7.6
HIN 7.5
HAX 7.8

PCH 6.0 100%

Bl Ty,

f—d
NN B W = D
=
~
<>
o~
-]
NN NN NN
R « .
L - -2 - .Y Ll 7%

HEAN 7.5

~s
o~

HIN 7.2
HAX 7.8

~ o~y
[~ I

268 249 248
24,7 25.0 25.0
24,4 246 24.4
26,8 25.0 25.0
2.7 25.0 25.0
24.8 25.1 25.0
24,9 25.2  25.2
24,9 25.1 25.1
2.8 25.2 25.1
25.0 25.2 25.0

PCH 5.1 100%
pH DAY 00 pH
7.7 1 7.4 1.5
7.7 2 7.4 7.4
- 3 - -
7.8 4 7.7 1.8
7.9 5 7.7 1.9
7.8 b 7.8 1.
7.7 - 7 7.5 1.7

7.8 HEAN 7.6 7.7

7 KIN 7.
9 HAX 7

PCH 5.1 50%
DAY Do
1 7.5
2 7.5
3 -
4 7.7
5 7.7
6 7.8
7 7.6
HEAN 7.6
HIN 7.5
HAX 7.8
HEDIUM
DAY 0o
1 7.4
2 7.6
3 -
4 7.8
5 7.7
6 7.7
7 7.7
HEAN 7.7
HIN 7.4
HAX 7.8
HEAN:  25.0
HIN: 24.3
HAX: 25.5

Reviewed by g@ﬁ S -9 {GOE-0494 )



Project Instrument Record Sheet
Project Study CR-ZRP_ fprd 1994
Beginning Date  4-(4-94Y

Ending Date q4- - 94

DO Meter Model YSI Model 57
TVA Tag_ 53 (047
Calibration Date 2-7-4¢

PH Meter(s) Model Orion PLeseorch Molel SARSO ¢ BIVT used
TVA Tag Sl¢F / ?;‘(13’_” YT o9 ro
Calibration Date ¢-9-943 / v
2

F sy

Model Orioa Qe)’da/e(\ Madel ?99/4
TVA Tag S4323¢7
Calibration Date [L-d6-¢73

Conductivity Meter Model Y5 Model 372
TVA Tag 77780
Calibration Date___5—=2 y-(-93
Ad -

Thermometer(s) Model SAmE €T o
TVA Tag Mmabl
Calibration Date 5-20-93

Model SAmA T Yo
TVA Tag m At
Calibration Date [(- 30-93




Project/study: CR-ERP Aoril 199¢

PROJECT REAGENT RECORD SHEEY

Personnel: _Simbeel , Posey

WINKLER TITRATION METHOD
Alkaline-lodide-Azide:
Brand F;she-
Lot # 935 pus- 29
Exp. 9-95

Sulfuric Acid:
Brand Mallia ckeod?

Lot # 283¢ Kiem
Exp. MA

pH BUFFER SOLUTIONS
pH 4:

Brand Medlre erog?
Lot # ppez klLe#
Exp. 9-9y.

pH :
Brand
Lot #
Exp.

Manganous Sulfate:

Brand _f:she-

lot # _93124¢4-2Y
Exp. 2-95

Thyodene:
Brand fisher
Lot # _9(22s5Y
Exp. 4

pH 72
Brand ﬂg((.\\.ckfoo‘ff
Lot # oo g KLPE -
Exp. __ 7795

CONDUCTIVITY STANDARD SOLUTIONS

200 umhos:
Brand ’Bioglusfm
Lot # J302¢C

Exp. [l-9Y

ALKALINITY TITRATION

Sulfuric Acid Solution N/50:

Brand _Zisker
Lot # _9 31530¢

Exp. A

HARDNESS TITRATION

Hardness Titrating Solution:

Brand (—\.( D A

Lot # g2037 700 ¢
Exp. xA

CHLORINE TITRATION
DPD Powder Pillows:

Brand _H{actn
lot # __p3lm
Exp. pA

PLARC501 -632

720 umhos:
Brand \Dkotfman

Lot # _1y3
Exp. [p-95

Hardness Indicator: '

Brand 41&( gen

lot # _o1rof

Exp. [ %

Potassium lodide:

Brand _£m
Lot # 91375

Exp. i

Beginning Date:
Ending Date:

4-1y-9Y

4-21-9Y

Sodium Thiosulfate:

Brand f.cc4
Lot # _ S8
Exp. 9-9¢

pH 10:
Brand Wlefivaw
tot # _s¢2<%

Exp. [6-95

doo  ymhos:
Brand Bi» phar~

Lot # _F(¢38
Exp. b-95

Hardness Buffer Solution:
Brand (algon

lot # 2¢CLR
Exp. 4
FAS:
Brand _A:ccA4
.Lot ¥ mza9
Exp. Y-28-37



CUSTODY SEAL LOG

L—kL Traler

Project study (R-ERE Apcil 1994  Location Qegrﬁ(;a 4

Beginning Date f’ H-14-94 Ending Date _4-2(-9¢%

Personnel Simhed
Date | Placed By | Time | Location || Date | Condition | Broken By | Time
1944 | Siheck | 0215 | Doar Y-t 9| sotect | Simbeck | 09/0
$-14-9¢ 5‘mbac& 0925 bmr Y-(5-94) 1 atact Sineck | 0936
59y | Simbeck | /o160 | _Door Utp-of | ntat | Sibeck |09
©0-99 | Subed |09 | Dwr Y13-99| atect Smbeck | nBY0
Yq7-9 | Sibede |12 | Dovc _ ||-8-90 situct | Sincheck |owo
Yg-9¢ | Sise beck 15D " | Do 1994 | s ofad Snbeck  |nz00
Y-19-94 Siwbeck | 0705 Poor lH?-_%/— _ g 1 5N\,L%é 08450
119-9Y | Siapode | D905 | Door Fap.9¢ | iusasd 5m hod | 2905
20| Sibecde  |09€ | Door
Notes:

PILARC501--386




ATTACHMENT III

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

METER ID:

Y gu3

DATE: £40-F  TME: 0726  BY: g‘g/g

Buffer Temp:__ ofp. /

pH 7.0 BUFFER  Initial Reading: %:‘/‘S
Corrected Reading: 7o

pH 4.0/10.0 Initial Reading: 27?

BUFFER Corrected Readlng ,_/4 2
% Slope: _ 97, J’

ADDITIONAL Reading -15 Sec: z, 70
STANDARD Reading - 1 Hin: 2‘ 7/

pare: 3 rpe: 010 BY: A
Buffer Temp: 22 .0

PH 7.0 BUFFER  Initial Reading: /.0 2.
Corrected Reading: 7.2

pH 4.0/10.0 Initial Reading: a7
BUFFER Corrected Reading:  £9.
% Slope: g, €

ADDITIONAL Reading -15 Sec: B-3\

STANDARD Reading - 1 Min:__ .30

NOTES:
53,
DATE: TIME: f£R4L  BY:

-/3 -9¢/ Buffer Temp:____2.3,
PH 7.0 BUFFER" Initial Reading:__ /.97
Corrected Reading:_J, ¢ &

pH 4.0/10.0 Initial Reading:_ /0.p /

BUFFER Corrected Reading: §d,d 0
% Slope: G4 5’/ f

ADDITIONAL Reading -15 Sec:

27/
STANDARD Reading - 1 Min:__ 7, 7 ¢/

NOTES:

@ATE:M TIME: £9/4 _ BY: A@

Buffer Temp:_ 2.2 . S
PH 7.0 BUFFER  Initial Reading:
Corrected Reading: 7 oo

pH 4.0/10.0 Initial Reading: 7. 7> 72

BUFFER Corrected Reading: o .00
% Slope: __4€.¢
ADDITIONAL Reading -15 Sec: ¥.3o

STANDARD 4 Reading - 1 Min: <. 29
C/@cﬂﬂ‘dg Ll —
yA

oate:__T 149 1iwe: 0905 By o3
Buffer Temp:__ 71.R°C

PH 7.0 BUFFER  Initial Reading:_ 7.0(
Corrected Reading:_7.o006

pH 4.0/10.0 Initial Reading:__ /0.00
BUFFER Corrected Reading:__/p.

% Slope: 4a¢.b
ADDITIONAL Reading -15 Sec:_ %/
STANDARD Reading - 1 Min:_%.18€
NOTES: ¢ d wH N one hour

DATE: 4-/5-9¢ TIME: 0Qs0 _ BY: /€
Buffer Temp:  22.8 ¢

PH 7.0 BUFFER  Initial Reading:_ (.4

Corrected Reading:_7.00

pH 4.0/10.0 Initial Reading: 928

BUFFER Corrected Reading: ;o0 00
% Slope: 989 %4

ADDITIONAL Reading -15 Sec:_ 7.83 .

STANDARD Reading - 1 Min: Z 3¢

DATE: 4-(5-9¢  TIME: 330 BY: #/5
Buffer Temp: 23.0

PH 7.0 BUFFER Initial Reading:___7.o070
Corrected Reading: 7-ov

pH 4.0/10.0 Initial Reading: 9.99

BUFFER Corrected Reading: (o, po
% Slope: 1.9

ADDITIONAL Reading -15 Sec:__ 2 86
STANDARD Reading - 1 Min:__7.8g

NOTES:

DATE: £ /654 _ TIME: 4750  BY: GAK
* Buffer Temp:_ .27 */
pH 7.0 BUFFER  Initial Reading:

Corrected Reading: Zad

pH 4.0/10.0 Initial Reading:

BUFFER Corrected Reading: /d,dd
% Slope: ? A

ADDITIONAL Reading -15 Sec: ¥. 00

STANDARD Reading - 1 Min: ¢, 4%

DATE:_0Y.1¢ -5 TIME:_17/2 _ BY: G
Buffer Temp: 22.1°¢

pH 7.0 BUFFER Initial Reading: 4 _91
Corrected Reading: _7.60

pH 4.0/1@ Initial Reading: 4. ‘T8

BUFFER Corrected Reading:_,5.0
% Slope: _ 99.1 7.

AODITIONAL Reading -15 Sec:__ 1.74
STANDARD Reading - 1 Min:_ 78,

NOTES: _cleced crode ou se. et o

DATE: _Y-/7-94 TIME: 0gds BY: Jrr_

Buffer Temp: 20-7 °c

pH 7.0 BUFFER Initial Reading: 2 oXy
Corrected Reading: .00
pH 4.0/10.0 Initial Reading: 22

BUFFER Corrected Reading:

% Slope: 99,/ 7
ADDITIONAL Reading -15 Sec: §. 0)
STANUARD Reading - 1 Min:__§ . 9¢
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pH METER STANDARDIZATION

METER 1D:

e 29/3

DATE: o4-17-94  TIME: 1S1o  By: c-
Buffer Temp: _Zz(.("c
pH 7.0 BUFFER  Initial Reading: (.95
Corrected Reading:_7.00
PH 4.0/HLTD>-  1Initial Reading:__ r0.00
BUFFER Corrected Reading:_ /0.00
% Slope: __ 499.17.
ADDITIONAL Reading -15 Sec:__ 7.74
STANDARD Reading - 1 Min:__ 7.77
NOTES:

DATE: 0?‘//5//‘?‘/ TIME: 2915 BY: 73
Buffer Temp:  2I.S

pH 7.0 BUFFER  Initial Reading:_ 7. 0|

Corrected Reading: 7.0
pH 4.0/10.0 Initial Reading: 944
BUFFER Corrected Reading:_|D.))
% Slope: Y9. A

ADDITIONAL Reading -15 Sec: 7.
STANDARD Reading - 1 Min: 7

oate:_4 1€ time:_J2 IS Bv: yxs
Buffer Temp:___ 2.7

pH 7.0 BUFFER  Initial Reading: (17
Corrected Reading: 7.00

DATE:_Wos/9%  TIME: 400 BY: TS
Buffer Temp:_ 20.7]
pH 7.0 BUFFER  Initial Reading:_—,p

Corrected Reading: 70

pH 4.0/10.0 Initial Reading:__ L7 9.99 pH 4.0/10.0 Initial Reading:_4.9|,

BUFFER Corrected Reading:__—2-6T /9.0OBUFFER

% Slope: a4.2-
ADDITIONAL Reading -15 Sec: 795
STANDARD Reading - 1 Min: Z.ﬁ‘,

NOTES:

-Corrected Readin7g: 1.0
% Slope: _98.0 7,

ADDITIONAL Reading =15 Sec:_ 2.§S —
STANDARD Reading -~ 1 Min:_7.%5

pATENY- 1444

pH 7.0 BUFFE

Buffer Temp:
Initial Readj

pH 4.0/10.0 Ini
BUFFER Corrected
% Slope:
Reading -15 Sec:
Reading - 1 Min: ~

TIHE: 0909 BY:MDATE.

Buffer Temp:' =2C0A—
pH 7.0 BUFFER  Initial Reading: Ze3 -

Corrected Reading:
pH 4.0/10.0 Initial Reading:

BUFFER Corrected Readingi—-4¢tre-&
% Slope:———?%i—\ :
ADDITIONAL Reading -15 Sec: 20—

STANDARD Reading - 1 Min:__2. &>
N

DATE: f/-ff/o- 94  TIME: 0470 BY: ¢S
Buffer Temp: .l "’

pH 7.0 BUFFER  Initial Reading: 2 0o
Corrected Reading:__7.p0

pH 4.0/10.0 Initial Reading: 79¢g

BUFFER Corrected Reading:__(o oo
% Slope: 1 0%

ADDITIONAL Reading -15 Sec: F. Zo

STANDARD Reading - 1 Min: 1.81

NOTES: _vyrs i dre  Aays 4]#0L,¢ closner  S-00-9¢

DATE: éf[['zz TIME: DED3Z BY: AL/

Buffer Temp:__ 20.9

pH 7.0 BUFFER Initial Reading: g@ﬁ

Corrected Reading:__—7.0®
pH 4.0/10.0 Initial Reading:__ 9.93
BUFFER Corrected Reading:__s0. 00

% Slope: Jpo.o0
ADDITIONAL Reading -15 Sec:__ £.3/
STANDARD Reading - 1 Min:__ €. 37

DATE: 5-//-94/ TiME:__ (O%s BY: 45
Buffer Temp:  2/.5°

pH 7.0 BUFFER Initial Reading:__/p.99
Corrected Reading: 7.00

pH 4.0/10.0 Initial Reading: 992

BUFFER Corrected Reading: /0-00
% Slope: q7.4

ADDITIONAL Reading -15 Sec:__ .34
STANDARD Reading - 1 Min:_ ¢ 34

DATE: S-12-44 TIME: 07755  BY: LAZS
Buffer Temp: 25.2

pH 7.0 BUFFER Initial Reading:__ (.97
Corrected Reading:__ .00

pH 4.0/10.0 Initial Reading: 2.98

BUFFER Corrected Reading: /0.90Q0
% Slope: 7.4

ADDITIONAL Reading -15 Sec: _§.4{S

STANDARD Reading - 1 Min:_4%.46




66
pH METER STANDARDIZATION

HETER 1D: /G/ 7 BId+F

nATE\%\Z 74 Time: /15{ J//ﬂ:/b OATE: SLL/ZTF  TWE:f2/7 BY_QK

Buffer Temp: Buffer Temp:__ 7. 5
pH 7.0 BUFFER  In% i g: 7,00 pH 7.0 BUFFER  Initial Reading: Q 75
eading:___Z.co Corrected Reading: %__0__
pH 4.0/10.0 it ing:___ 7w pH 4.0/10.0 Initial Reading: 7%
BUFFER 1 fb.oo BUFFER Corrected Reading: /.6 0
7% % Slope: __ 9.6

ADDITION Reading -15 Sec: N ADDITIONAL Reading -15 Sec:__ 7, 7 2.
STAN Reading - 1 Min:__ &.0 STANDARD Reading - 1 Min:_7Z 2 ¢

DATE: QU-13-5q__ TIME: 740 _BY: Gt OATE:_Lo/doZ/ TIME: 5730 BY: LUK

Buffer Temp:___23.1°C "Buffer Temp:___ 2.0
pH 7.0 BUFFER Initial Reading: "y.00 pH 7.0 BUFFER Initial Reading:__7, & 3
Corrected Reading: 1.00 Corrected Reading: 7, ©
pH 4.0/100 Initial Reading: /0.03 pH 4.0710.0 Initial Reading: %iz
BUFFER Corrected Reading: /o L0 BUFFER Corrected Reading: 00
, % Slope: sol.1°2. % Slope: S, 7
ADDITIONAL Reading -15 Sec:__7.3\ _ADDITIONAL - __Reading -15 Sec: _’Z ZSO_
STANDARD Reading - 1 Min:__ )R\ STANDARD Reading - 1 Min:_ 72, &

NOTES: e .d Darloe 04-11-94 Cut.

DATE:_od-1Y-74 TIHE:J5-?‘/ BY: Cest. DATE:_0Y-1S-94 TIME: 4 18 BY: &R

Buffer Temp:_23.5°C Buffer Temp:_23.3°¢C
pH 7.0 BUFFER Initial Reading: 7.0/ pH 7.0 BUFFER Initial Reading: 7. ol
Corrected Reading:_7.60 Corrected Reading:_7.00
pH 4.0430_0° Initial Reading:_ /0.0t pH 4.0/ Initial Reading:__jo.12
BUFFER Corrected Reading: so0 -00 BUFFER Corrected Reading: 10.00
% Slope: __ §5.5°/. % Slope: __ 49.1°/.
ADDITIONAL Reading 15 Sec: 7.82 ADDITIONAL Reading -15 Sec:  7.74
STANDARD Reading - 1 Min:_7.33 STANDARD Reading - 1 Min:_ 7.77
NOTES: dooodd W/on b ol eol.
DATE: o ff-5F  TIME:0FS0 _ BY:_GAX OATE:_4-/9-9% TIME: 09 2.7 By 43
Buffer Temp: :,?7 Buffer Temp:___2 /.o
PH 7.0 BUFFER  Initial Reading:___ 7.07% pH 7.0 BUFFER  Initial Reading: 7.05
Corrected Reading:__7.09 Corrected Reading: 7.00
pH 4.0/10.0 Initial Reading:___ /2. 0/ pH 4.0/10.0 Initial Reading: 7.74
BUFFER Corrected Reading: §J’ .0 ¢ _ BUFFER Corrected Reading: /2.00
% Slope: __/op.0/ % Slope: 78.2 %%
ADDITIONAL Reading -15 Sec: ADDITIONAL Reading -15 Sec:__¥./8
- 1 Hin: STANDARD Reading - 1 Min:__&-Z 3

STANDARD Readin
NOTES:: ."é;«f/ wo

DATE:_ )5 /4/ _ Tive: 550 BY: 75 0ATE: £ UW-9% Tive:0735 sy: Ak

Buffer Temp: 2.8 "Buffer Temp:___20-(
PH 7.0 BUFFER  Initial Reading:__b.4 & pH 7.0 BUFFER Initial Reading:__ 7073

Corrected Reading:____ 7.0 Corrected Reading: 7,0 O
pH 4.0/10.0 Initial Reading: 1J.0 pH 4.0/10.0 Initial Reading: i-?}
BUFFER Corrected Reading: 0 0 BUFFER Corrected Reading: /4.2

% Slope: VIQ 2 % stope: 99 /

ADDITIONAL Reading -15 Sec:___ 792 ADDITIONAL Reading -15 Sec:_ 2§
STANDARD Reading - | Min:__Z 72~  STANDARD Reading - 1 Min:_ 7,3




pH METER STANDARDIZATION

METER 1D:

] G1y7

DATE: H‘w/% Tive: (32 BY: M&K3

DATE: H20/Q4  TiME: j42S  BY: T

P Buffer Temp: 21.9 Buffer Temp:_ 224
pH 7.0 BUFFER Initial Reading:__ (.93 pH 7.0 BUFFER  Initial Reading: (.19
Corrected Reading:___ 7.00 Corrected Reading:_].0
pH 4.0/10.0 Initial Reading:__ 9.49¢ pH 4.0/10.0 Initial Reading: [lb,l)
BUFFER Corrected Reading: 0,00 BUFFER Corrected Reading:_|0,D
% Slope: 24.% % slope: __4%4
ADDITIONAL . Reading -15 Sec: 7.¢ ADDITIONAL Reading -15 Sec:_] 53
STANDARD Reading - 1 Min:___ 7.6 S STANDARD Reading - 1 Min:_7. 54
NOTES:
DATE: Ot-21-64 TIME: 0LY7 BY: ¢.e- _ DATE: 04/;//?‘/ TIME: 0215  BY: UKL
Buffer Temp:  2l.4°c [ Buffer Temp:___ 21\
pH 7.0 BUFFER Initial Reading:__7.0! pH 7.0 BUFFER  Initial Reading:_7.09

Corrected Reading:_7.00

Corrected Reading:__72.29

pH 4.0/30.D Initial Reading: __ o.0¢ pH 4.0/10.0 Initial Reading:_4.49

BUFFER Corrected Reading:_ sp, 00 BUFFER Corrected Reading:__(0.0o
~ ' % Slope: IS % Slope: 78.9</

ADDITIONAL Reading -15 Sec:__7.28 ADDITIONAL Reading -15 Sec:_ 7.77

STANDARD Reading - 1 Min:__7.40 STANDARD " Reading - 1 Min:

NOTES:

DATE:_ /o4 /4‘L( TiMe: J4Y4YO _ BY:_ 75  DATE: o‘;_-zl-‘iel TIME: 0125 _ BY: CA—

Buffer Temp: oL} G ot Buffer Temp:_22.)-C

pH 7.0 BUFFER  Initial Reading:_T1.0l pH 7.0 BUFFER  Initial Reading:__ 7.0l
' Corrected Reading:_"1.0 Corrected Reading:_7.00

pH 4.0/10.0 Initial Reading:_(q4 pH 4.0/80.0=2  Initial Reading:__ .99
BUFFER Corrected Rea%}ng: 0.0 BUFFER Corrected Reading:_/0.00

% Slope: 7 % Slope: _94.97.
ADDITIONAL Reading -15 Sec: 16| ADDITIONAL Reading -15-Sec:__7.51
STANDARD Reading - 1 Min:__2.02 STANDARD Reading - 1 Min:__7. 56
NOTES:

DATE: 04-22-94

pH 7.0 BUFFER

TIME:_]36 BY: (A
Buffer Temp:_ 2.7 C
Initial Reading:_L.99
Corrected Reading:_7.0V

oATE: 44223 -G TiMe: o915 BY: AL
Buffer Temp: _-~/.2-

Initial Reading: .
Corrected Reading:

pH 7.0 BUFFER
o0

pH 4.0/¥0Q  Initial Reading:_4.97 pH 4.0/10.0 Initial Reading:__ /0.0O/

BUFFER Corrected Reading:_/0.00 BUFFER Corrected Reading: Q:/QO
% Slope: _48.L°/- % stope: 49..3

ADDITIONAL Reading ~15 Sec:__ Z.SL ADDITIONAL Reading -15 Sec:__ /., 5.5

STANDARD Reading - 1 Hin:___7%% STANDARD Reading - 1 Min:__ 7.

NOTES:

DATE: 0¢- 234 TIME:_l141  BY:_ Gt DATE: p4-24.94 TIME: 0700 BY: Cut
Buffer Temp:_ 218 °C Buffer Temp:__2(.5°C

pH 7.0 BUFFER Initial Reading:__ 709 pH 7.0 BUFFER Initial Reading:__ 2.0¢

pH 40718

BUFFER

ADDITIONAL
STANDARD
NOTES:

Corrected Reading:_7.00
Initial Reading:__9-%
Corrected Reading:_10.00

% Slope: _18.L°/
Reading -15 Sec:
Reading - 1 Min:

73%
7.8

Corrected Reading:_7.00

pH 4.0/10-8 Initial Readingise’X. 10.0\
BUFFER Corrected Reading:__ 19o.0v
% Slope: _4f-7
ADDITIONAL Reading -15 Sec:__ 11l
STANDARD Reading - 1 “in:_ .47
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pH METER STANDARDIZATION

METER ID: 7~ 3  sp33¢/7

OATE: /0 -5 Tive: Wy Bv:{/lg(,ﬁ DATE: j{[@(ﬂ- TIME: /(TS BY: TS
Buffer Temp: 273 Buffer Temp:_ 95.a
PH 7.0 BUFFER  Initial Reading:  Z.o PH 7.0 BUFFER Initial Reading: ~/.0

Corrected Reading: /.= Corrected Reading:¢L '
PH 4.0/10.0 Initial Reading: pH 4.0/10.0 Initial Reading: ¢.0
Corrected Reading: &0
% Slope: _ Y-

— o
BUFFER Corrected Reading: ¢ BUFFER
% Slope: 245 7/: .
ADDITIONAL Reading ~15 Sec: "7 ADDITIONAL Reading -15 Sec: J
STANDARD Reading - 1 Min: STANDARD Reading - 1 Min: %.Z
NOTES: LB, [t Ty
TIE:_ 972 gy: 4583 pate: HKl-F e p5s ey Cx

pate: 4 //' /9
' Buffer Temp: 24,1 Buffer Temp:
PH 7.0 BUFFER Initia) Reading: D pH 7.0 BUFFER Initial Reading:

‘e

Corrected Reading: 7.0 Corrected Reading: o
pH 4.0/10.0 Initial Reading: x4 pH 4.0/10.0 Initial Reading: s
BUFFER Corrected Reading: .2 BUFFER Corrected Reading: <4 &

% Slope: 98 S % Slope: __ F'¢ C’é’,
ADDITIONAL Reading ~15 Sec:_9. ADDITIONAL Reading -15 Sec: 25
“STANDARD Reading - 1 Hin: 7.¢ STANDARD Reading - 1 Min: 2 5
NOTES: '

BY:_4f45 DATE: Fek2-55 TME: fpof ey s 4
heded 49 25.0% Buffer Temp:_ 73 &
PH 7.0 BUFFER  Initial Reading: 2

Corrected Reading:__7)

oate: 412 G t1e: pgo
Buffer Temp:

PH 7.0 BUFFER Initial Reading: .0
Corrected Reading: 7.0

PH 4.0/10.0 Initial Reading: 4.(0 pH 4.0/10.0 Initial Reading:
BUFFER Corrected Reading: Y.o0 BUFFER Corrected Reading: </

% Slope: 92.9% % Slope: G757
ADDITIONAL Reading -15 Sec: % €0 ADDITIONAL Reading -15 Sec:___ 9, s
STANDARD Reading ~ 1 Min: il STANDARD Reading - 1 Min: 727
NOTES:

DATE: i/-r [3'92 TIHE: /395 8Y: SPP DpaTE: g-[fl-zz TIME: J20s5  BY: SPP l

Buffer Temp: 24,0 °c_

Buffer Temp: 23. & °c

PH 7.0 BUFFER Initia} Reading:
Corrected Reading: -7,

pH 4.0/10.0 Initial Reading: 4. O

pH 7.0 BUFFER

pH 4.0/10.0

Initial Reading: (.9«
Corrected Reading: 7.00
Initial Reading: 3.9 ¢

BUFFER Corrected Reading: ¢, 0 BUFFER Corrected Reading: 4. 00

% Slope: _ 9757, % Slope: _97.5 9,
ADDITIONAL Reading -15 Sec: A ADDITIONAL Reading -15 sec: 2.69
STANDARD Reading - 1 Min: 7 5 STANDARD Reading - 1 Min:__7 go
NOTES: _ Az sz V> .
-_"'=====————--—:::#‘:::::::::::-——--—————--——---—-——-:-— B T T e ———
DATE: 4. [5-9Y  Timg: o zo BY:_ 47732 DATE: g-l(rzg TIME: [2009  BY: JAP

Buffer Temp:  29.5

Buffer Temp: =2,/ °C_

PH 7.0 BUFFER Initial Reading: ¢,

Corrected Reading: 7.0

pH 7.0 BUFFER Initial Reading: —7.10
Corrected Reading: .09

PH 4.0/10.0 Initial Reading: .00 pH 4.0/10.0 Initial Reading:_ 4.0 i
BUFFER Corrected Reading:___ ¢/ 09  BuFfeR Corrected Reading: 4.0
% Slope: a1.5%/ % Slope: _97.59
ADDITIONAL Reading -15 Sec: 740 ADDITIONAL Reading -15 Sec: 2.70
STANDARD Reading - 1 Hin:___7.(,0 STANDARD Reading - 1 Min:_-. ¢3
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pH METER STANDARDIZATION
N
METER 10:- D s¥¢33%R

ONTE: Yo/f-T4 T Jy2p gy I ooate:_ 199t yysE s

Buffer Temp:__ 5> & Buffer Temp: “c
PH 7.0 BUFFER Initja] Reading: 2 PH 7.0 BUFFER Initial Reading: 7.0

Corrected Reading: o Corrected Reading: o
PH 4.0/10.0 Initial Reading:__ 4D pH 4.0/10.0 Initial Reading: -—=.9s
BUFFER Corrected Reading: éQ BUFFER Corrected Reading: /.00

% Slope: 7%5 /] % Slope: 78%
AODDITIONAL Reading ~15 Sec: 28 ADDITIONAL Reading -15 Sec: .90
STANDARD Reading - 1 Min: g0 STANDARD . Reading ~ 1 Min: 7. 25
NOTES: . %
: ol tlet o b ot Bl 7
ote:_ 4199 e 0942 sy: g OATE: ¥/14/ G4 Tue: 1o BY:__ T3

Buffer Temp: hew el v 25.0°C Buffer Temp: 2 ¢

PH 7.0 BUFFER  Initial Reading: 700
Corrected Reading: .00

pH 7.0 BUFFER Initial Reading: 7.0
Corrected Reading: 7.0

PH 4.0/10.0 Initial Reading: .00 pH 4.0/10.0 Initial Reading: . D
BUFFER Corrected Reading: 00 BUFFER Corrected Reading: 4. d
% Slope: 42.0%0" % Slope: _ 9% 9,
ADDITIONAL Reading -15 Sec: -7.95 ADDITIONAL Reading -15 Sec:__g.0
- STANDARD Reading - 1 Min: 7.9< STANDARD Reading - 1 Min:_g O
- NOTES: .

DATE: $£.20 -7 Time: 4 3 BY:CGAK
Buffer Temp: 2.0
PH 7.0 BUFFER Initial Reading: 2

Corrected Reading: 7.0
o

OATE:_#-2/-7Y TiMe: 032/ By
Buffer Temp: _ Aseted 4, 25
PH 7.0 BUFFER Initial Reading: 7.0
Corrected Reading: 7.0

pH 4.0/10.0 Initial Reading: 4, pH 4.0/10.0 Initial Reading: Y.o
BUFFER Corrected Reading: £ 0 BUFFER Corrected Reading: .0

% Slope: Qg/ % Slope: 247,
ADDITIONAL --  Reading ~15 Sec: 27 &7 ADDITIONAL Reading -15 Sec: 7,
STANDARD Reading - 1 Min:___ 7. 5 STANDARD Reading - 1 Min:__ 7.5
NOTES: )fped ()44, /ﬂ,gr Y /},,////I)Lﬁ‘qf,b

U
OATE: L2/ T TiME: Y30 By:
" Buffer Temp:. D7 5

DATE: £ 25 < THe: m By: G AKX

Buffer Temp: g/ d

PH 7.0 BUFFER TInitjal Reading: e PH 7.0 BUFFER Initial Reading:
Corrected Reading: 7.0 Corrected Reading:
pH 4.0/10.0 Initial Reading: o pH 4.0/10.0 Initial Reading: 0
BUFFER Corrected Reading: £ O BUFFER Corrected Reading: 4o
% Slope: Qfg, % Slope: Qf%
ADDITIONAL Reading -15 Sec” ), ADDITIONAL Reading -15 Sec: ZZ_§
STANDARD Reading - 1 Hin:___ 5, & STANDARD Reading - 1 Min:_ 7
NOTES:; _
DATE: S£73. 2 o TIME; D /5 BY: € oate: £ QY TS Tive: O 7/6 sy: (;ﬁ
Buffer Temp:(Yam % 35,6 Buffer Temp:
PH 7.0 BUFFER  Initia] Reading: f pH 7.0 BUFFER  Initial Reading: g
Corrected Reading:__ 7.0 Corrected Reading:_ 7 9
pPH 4.0/10.0 Initial Reading:___ 2/ g pH 4.0/10.0 Initial Reading: .7
BUFFER Corrected Rea ing' % 0 BUFFER Corrected Reading: %72
% Slope: dQ/ % Slope: 9?7
AODITIONAL Reading -IS Sec: . ADDIT IONAL Reading -15 Sec:___ L ¥
STANDARD Readjing - 1 Hin: STANDARD Reading - 1 Min: Z 7
NoTes: ) LW S
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DO METER STANDARDIZATION

METER 1D: # /

DATE: Ofi’l’j—i‘_—l TIME: Nq0s BY: JEE

INITIAL READING -] 2.5

WATER TEMP:_31.7 °C .

WINKLER #1: 7. ¢ #2: 7 o
X: 7.4

CORRECTED READING:__ 7. ¢

NOTES: used o thia pae hesr

S370¢F
DATE: 04-|4-94 TIME: /S10  BY: G
INITIAL READING: 7.%
WATER TEMP: _213°C
WINKLER #1:__ 1% #2: 2.8
X: 7.

CORRECTED READING:__ 7.%

- = e o 0 e e 2

DATE:_Y-/5- Py TIME: 2900 _BY:_&75
INITIAL READING: 7.9
. WATER TEMP: D22.3

DATE: OY-/S-54  TIME: |H0S BY: CIR
INITIAL READING: 7.%

WATER TEMP:_2].4 ¢

WINKLER #1: +.9 #2: Fo WINKLER #1: 2.8 #2: 2.9
X:_ -Z2.95 X 27.83S
CORRECTED READING: g Z7 CORRECTED READING:_ 7.8
D{f ?—1{"?/
NOTES:

DATE: &/-/6- 79 TvE: 0258 BY: GXJL

INITIAL READING:®%2 72 S

WATER TEMP:

WINKLER #1: % % w0: 7S
X: 245

CORRECTED READING: 2:\5’

NOTES:

DATE: OY-1b-94  TIME: 1743 _ BY: CerC
‘J-OE.‘IZW
INITIAL READING: 22+ 7.0
WATER TEMP:  2.2.1°¢
WINKLER #1: 2.0 #2: 1
X: 2.0S

CORRECTED READING:_2.0O

DATE: /- /7-9Y  TIME: o330 __ BY: )PP
INITIAL READING: 7.9
WATER TEMP:
WINKLER #1:__ 7.9 #2: 3.0
X: 1.5

CORRECTED READING:__ 7.4

NOTES:

DATE: #-¢7-9¢  TIME: 4235 BY: 7;
INITIAL READING: 7 7
WATER TEMP:_ L2 (

WINKLER #1: F. 0O #2: Zz.2
X: 7. 95

CORRECTED READING:__#. ¢

g
DATE: _02//7/qY TINE: pgos _ BY:_TS
INITIAL READING: 7Y .

WATER TEMP: 2/ _
WINKLER #1: 7,36 #2: 7.5
X: ,55

CORRECTED READING: 7. O

NOTES:

DATE: $44/54L TIME:_J3#0 BY: 7L
INITIAL READING: __ Z§

WATER TEMP: Q3.1
WINKLER #1: 7€ #2: I.b

X 76
CORRECTED READING: __ 24
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00 METER STANDARDIZATION

METER ID:

A ) S310%7

OATE:_¥//9/9¢ _ TIME:0900  BY: IS

INITIAL READING:  €.0

WATER Tsung:.?

WINKLER #1: 7. #2: 41
x:_ &b

CORRECTED READING:__ g0

NOTES:

DATE:_4//9/4¢ T‘?'lE:JK‘i’D BY: ¢
INITIAL READING:
WATER TEMP: 1.0
WINKLER #1:_ 7.9 #2: 14
X: .ﬁ
CORRECTED READING:

e

OATE: #.20-94  Tive: 0720 By: CAK

INITIAL READING: 7 F
WATER TEMP:
WINKLER #1: 7 & #2: 79

X:__ 729
CORRECTED READING:__ 7 &

NOTES:

DATE:_ 50 /G¢ TIHE ,LZQ?_ BY: 173

INITIAL READING:

WATER TEMP: ¢ _

WINKLER #1:_7.6 #2: 7.5
.5 S ~

X:_7Z
CORRECTED READING: Z, §

DATE: 84-24.5d TIME: o702  BY: v

INITIAL READING: —1.G
WATER TEMP: 2(.5 <

DATE: J?J/%/ TIME: /Y20 BY: ¢
INITIAL READING: .Y

WATER TEMP: 2.
WINKLER #1:__ 7. G #0: 7,5 WINKLER #1: 7.} w2 ¢
X: 5 X: WAL
CORRECTED READING:___ 7.7, CORRECTED READING:__ 2.
NOTES:

OATE: 4224  Trve: 2 Z:0F BY:_ (O

INITIAL READING: /.S

WATER TEMP: _L _

WINKLER #1 7 #2:__ 73
4{"‘

CORRECTED REAOING' 75

NOTES:

pATE: 452/, 1Y TIME: /942  BY: I
INITIAL READING: 7.3
WATER TEMP; &,

WINKLER #1: -7.3 #2: 7.>‘[
X: .38
CORRECTED READING: 2.3

DATE: ‘-(?3 S TE: N By 0
2

LA DTIH
INITIAL READING: /.
WATER TEMP: 7. 7

WINKLER #1: Y2 #2: 7.3

X: 22
CORRECTED READING: /- 7 — ;Z/

NOTES:

DATE: 04-23-9Y4  TIME: [1So  BY: G
INITIAL READING: 7.1
WATER TEMP: 2/.s°C
WINKLER #1: 2.2 #2: 20
X: 715
CORRECTED READING: 2.1

RS
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48
0 CONDUCTIVITY METER STANDARDIZATION
METER 10: 3 577780
DATE: Y 1 l!(?‘f TIME: D705  BY: Afws paTE: </ ZE_{ TIME: JDSG  By-
75 yMHo STD. TeMp 75 yMHo STD. TEMP
HETER READING METER READING
200 wHHo STO. TEMP_ o,y ) 200 wMHo STO. TEMP 23.¢
METER READING_ | 94 METER READING 200
720 wito STO. Tewp__ 99 120 yMHo STD. TEMP A3 &
METER READING__ ~7; 5 HETER READING __ —7.7P

—=IZ===s

===

DATE:,%-A?-?;/ THE: 2285 Bu:LAK

75 yMHo STD. TeMp
METER READING
200 wMHo STD. TEMP
HETER READING __ 200>
720 wMHo STD. TeMp £7. 5
- HETER READING 2.9,

228 -

- Smee—

DATE: ﬁ-Q”-Zz TIME: (é‘ég' BY: (é&{ .

75 uMHo STD. TEMp
METER READING
200 wiHo STD. TEMP____Dz <
- HETER READING_ /& &
720 wMHo STD. TEMP 234
METER READING_7 3"/

DATE: ¥/3 -5 ¢/ THE: L1726 vy (GRK

75 pMHo STD. TeMp
METER READING
200 wMHo STO. TeMp 9 2. 5
HETER READING 55
720 yMHo STD. Tewp 73,5

HMETER READING %77 3
NOTES: Jyae/)) A

DATE: m TIME:_OF/0

75 yMHo STD. TEMP

43

uMHo STD. TEMP
METER READING

L [,

DATE:_2/-/¢/. 7¢ TIME: 0925 BY: JpFP

75 uMio STD. Temp
METER READING
200 Mo STO. TEMP 3. 3
METER READING ;¢
720 wHHo STD. TEMP 5 3. 5

METER READING 72
NOTES: Lsed .« Aia_ e hese

DATE: ¥-15 -9¢ TIME: 099 ¢

BY: gz'é

75 uMHo STD. TEMP
METER READING

200 wHHo STD. TEMP__ 93 7
METER READING | 9 g

720 pMHo STD. TEMP. 3 3. 7
HETER READING 7, ¢

DATE:_4-15 -94 TIME: 1395 BY: %(

75 uMHo STD. Temp
METER READING
200 pMHo STD. TEMP 3.1

METER READING 199
720 pMHo STD. TEMP Q3. 2
METER READING 23U

DATE:iI/..,/é ~ 7/ TE: O 55 gy

7S WMHo STD. TEMP
HETER READING

200 wMHo STD. Tewp 2/ 3
HETER READING__/ 47

720 pMHo STO. Tewp__ 91, ¢
METER READING. 7 /

SRS =

v 4T
Bl
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CONDUCTIVITY METER STANDARDIZATION

METER Ip: #3I 280

DATE: 04-Jb-6y  TIME: 17910 BY: Cag OATE: 04 /7-94 TIME: 0%y By JFP

15 uMHo sTD. TEMP

METER READING
200 pMHo STD. TEMP_23.4-¢

METER READING 200 nheoy

75 uMHo STD. Temp
METER READING
200 wHHo STD. TEMP_2 3.7 °c_
METER READING_ 5 oo
720 wiHo STD. TEMP 23, < _ 720 Mo STO. TEMP_22.7 °c.
HETER READING_ 7.7 . HETER READING_— o
NOTES:

s e — e

S=S====

OATE: 0U- 1734 TIME: i3os  py: e DRTE: Y149 TiMe: 09y, my: IS

15 uMHo STD. TEMP
METER READING
200 yMHo STD. TEMP 2.3 <
METER READING 200 rtno-
720 yMHo STD. TeMp 224 C- T

75 WMHo STD. TEMp
METER READING
200 yMHo STD. TEMP Q3L R
METER READING_ /7 4
720 yMHo STD. TEMP 33.0°
HETER READING 724 o4y METER READING_] 2

NOTES:

.

DATE: ¥%)5/a¢  Time- /08 BY:_ TS5 pate 4-(2-9¢  Tive: DI0S _ BY:uyzs

75 uMHo STO. TEMp
METER READING

75 uMHo STD. TEMP
METER READING

200 yMHo STD. TEMP 2y o 200 pMHo STD. TEMP - 2 /. & -
HMETER READING 2 | ; METER READING /77,
720 yMHo STD. TEMP IR 120 uMHo STD. TEMP_ 7. ¢
HETER READING 7 3 HETER READING 7/ 2.
NOTES:

DATE: k/qu (5 TIME: /353 gy: TS oms:ﬁgg ~Z £ TIME: © 7 45/ av:é'éc

15 uMHo sTD. TEMP 15 uMHo STD. TEMP

H
METER READING HMETER READING
200 wHHo STD. TEMP S0 200 pMHo STO. TEMP__ _2/.2
METER READING 18 HMETER READING .2053
720 yiHo STD. TEHP 92 720 pMHo STD. TEMP

METER READING 219~jf METER READING 7e2.5 —
NOTES:

DATE:_Y-0-9Y TIME: Yy Qo BY: 312 DATE: oY-21-§4 TIME:_06MS  BY: cuk

75 uMHo STD. TEmp

1S uMHo STD. TEMP
METER READING ' METER READING
200 pMHo STOD. TEMP A3 200 uMHO STD. TEMP 223 ¢
- HMETER READING 200 METER READING /1% nl.y
120 pMHo STD. TEMp 23, 7120 uMHo STD. TEMP  22.4-C
METER REA

OING_ 723 METER READING  7(§ ahss
NOTES: . \ _
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CONDUCTIVITY METER STANDARDIZATION

METER 1D: 132 572280

= -—-—-—::::-:--__-_=____==___========::

DATE: 4/ 2{[65{ TiE: (435 gy: TS DATE: o4 -22-9¢  TIME: 0726 BY: cag.

15 uMHo STD. TEMP

METER READING

200 yMHo STD. TeMp M

HETER READING 90 )
720 uMHo STD. Temp 204

HETER READING 730

75 uMHo STD. TEMP
METER READING

200 pMHo ST_D. TEMP  2.1.8 ‘e
METER READING_ 200  tuee

720 yMHo STD. TEMP  27.¢.c
METER READING 19,y on

NOTES:

————

e R T T T
= —=S=Ss===m=

DATE: ‘//27//4«/ TIME: I0DS gy, 5

15 uMHo STD. TEMP

METER READING

200 wHHo STD. TEMP__DNL K~ .-

METER READING Di>

720 yMHo STD. TEMP @3 72 c

- METER READING. s

DATE: Z~22-9§4 THE: D 2/G BY: (e

75 uMHo STD. Temp
METER READING

200 whHo STO. Temp_ 3/ =
METER READING 2.2 o

720 yMHo STD. TEMP 2/ 7
METER READING_ ' 7 27

DATE: 0Y4-2.3-64 TIME:_ (S~ gy: Gt

15 uMHo sTD. TEMP

METER READING

200 pMHo STD. TEMP_22.( -

METER READING 200 mbea.

7120 ypMHo STD. TEMP_22.3 ¢

METER READING. 71 wrooe

NOTES:

DATE: OM-24.9¢  TIME: 0LSS BY: Cue

15 pMHo STD. TEMP
METER READING
200 uMHo STD. TEMP 22 L ¢
- HETER READING 194 st
720 yMHo STD. TEMP 22,3 <
METER READING 125 wa ey

DATE: 0Y-24.9¢ TIME:_10So BY: _c.t

15 uMHo sTD. TEMP

HETER READING

200 pMHo STD. TEMP 2).4-c

METER READING 200 sh ot

120 pMHo STO. TEMP_ 1.5

HETER READING 72« nhoy

DATE: _4 " AT-T% 1ipg. 7:% ¢ Br:_ Otk —

15 uMHo STD. TEMP
METER READING

200 pMHo STD. TEMP S =. S
HETER READING & 7o

720 pMHo STD. TEMP 2.3.0
HMETER READING ., 7,2 <

DATE: 04.is A4 TIME: _j24¢  gy: G

15 uMHo STD. TeMp
—_—
HETER READING
—_—
200 pMHo STD. TEMP 22.1°¢

METER READING 14q Aoy

120 uMHo STD. TeMp 228 ¢
METER READING 7z rhey

75 pMHo STO. TEMP
METER READING
200 pMHo STO. TEMP 22 .§-¢
HETER READING 4% Lhos
120 \MHo STD. TEMP 23.1-c
METER READING 720 wnes -
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ATTACHMENT IV

CR-ERP AMBIENT WATER TOXICITY STUDY
Reference Toxicant Test Information




¢ TTL CHRONIC TOXICITY TEST MASTER CHECKLIST CL # 00&2
Study: 6’060? &.\% Jox Test Dates: Y-S54y - ¥_q2 9
Date Issued: 4-5-%/ To: JPP'/T‘CS - Report Due: A8  By: cep

1.

10.

11.

12,

14.

15.

Test organism availability: FH Minnows-T.L.*X JPP C.U.T/; < Date 3-30-92
Daphnids - T.L. 3PP C.U. /%3 Date 329 I

Sample Collection Coordination: Date A/ By __ — With _—
Glassware availability: T.L. _JFPPF Tech. éﬁé Date 3-30-9¢

Glassware prep. complete: Date _3-30-9Y By _JPP -

Data Sheet prep. complete: Date 4- #-9Y By TFF

Test organism availability verification: FH-OK? v~ Daphnids-0K? _ 1~
Culture Medium Availability: Date ¥-4-74 By _3FAP With A7~

FH Minnow acclimation:
Day 1 2 -

By wf MA - N

Test Initiation: FH-Date/Time 4.§- 76’/ 09/ Daphnid-Date/Time 4-5- -?5; / 1015

Initial FH Sample/z-é

Daily: Day #: © 1 2 3 4 5 6 7
Initial Chem. — T.L. _3PP. _JPP_ 5P 3FP. _JPP. _aPp. Jfp_ _—
THID BUKE/GIY s s Ts o As TS =~

Final Chem. - T.L. — are. ¥’ IfP. SPP. _afP. _JtP
TH T BE TS Ts  Is IS TS IS
F.H. - T.L. _gPp. QKK S _JIf. Jfp SPP PP _JPP

T.4. B e TS IS O A . S Y
Daphnid - T.L. _JPP % L) ] &,ﬁ PPH __—
R T.M. _— / # %05— — - -

Log Samples -~ T.L. _y/# wig _HIF = — —
T.M. _ < - - —

Test Termination: FH-Date/Time %E;Z'QZ | 0¢/Is Daphnid-Date/Time "/‘// "74//1423)’

Clean-up, By: JPe

0Y4.20 -9Y e

Weigh Fish: Date By 13. Run Stats: Date 04-i4-54§ By G
Report Prep.: Assigned To CLK Date (Ce:p t0d-#4¢ By (-

P 04-20

Report Final: Date \//A‘ By Approved:

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




Chronic Reference Toxicant Record Sheet

study_ (% ﬁ/’fmé /W?
Test Orgamsm F%p(,
Beginning- Date/Time //—S' 94 /04/5

Ending Date/Time ZZ[&/%// 0735

Personnel 4 pgda

Toxicant a:/p;ﬂ%-
Source AP A

Lot ¥ /%%
Concentration SO ’:\/q/m/

bry, 0-3m9(2, 0.9, 2.4,64 0,—+5 5

Stock Concentration(s) 3 > 7 JP d-12-3 ¥

Test Concentrations&gm 30 00[ a- 003 0. 008 0.0a ,0.05,, j//
Dilution Water /- ”&‘ﬂ

Spawn Date: Tile ¥ Hatch D% e~
Y 7,/?,20,%2{29 % R ,z;guzao, 3243526 Ay Aot il
Gf 0723 Vs
Test #_ 54
NOEC_(G. 003
LOEC_( .08
Notes:

_ =2 (.007Y
‘LCZS O




FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST Page_ / _of
Study _&L M b‘aj( ¢ Personnel

Beginning Date/Tlme 4.<- y_% logss Ending DatiT;zﬁbe:Kl{lji%‘ﬁ, 093 ﬁuuj’
: Treatment | hep | 1 2 T DZV T = T ¢ 7 3 :
Log # 2 Notes:
Cotr] 'l e lqla 1919 17
' 2 1o | to Jjo f13 Jqo |0 |10
3 | 1o Lo | |10 | b | (6
M IV N -2 O O T O A TR
: | £ | I s |78 ke
Log # Notes:
0.00] Ve Lo lo oo | P |1 | o
Sy o | 9 19 9 19 9
3 /0 (o |12 /b P10 )
* ol Lol ljo |gp |so |0
B: |- 78 |y |74 1T la -
Log # Notes:
0.003 1T i 0 172 | [o /o |/ | (0
2 2 10 | /2 | Jo (o |0 (2
3 Ve lwls 1w e 2 |
e Lasde 1 Ip /2 | g0
b: 7¢ BEXI7S |7 |7z | 7€ b
Log # Notes:
0.009 Vel e Lo [ 9 719
2 9 | /o | joO | c[ 119
3 0 | 70 | jo |10 | /o2 | 10|10
4 0 | 40 jo | 1o | s2 10 | 10
By: Gl ctK 3PP TPP 73 I | IPp
log # _ Su— Notes:
0.0 ! 18 Q14 7 i ﬂ,é <
2 {vo L 10 1o |jo |lo &l jo
3 /0 | o lto |10 {ip | 8 3
Pl 10l @ 9 713 1
By: |G 1XY sp| TPP | SPF | SPP 32’,0 Jfe

(PLARC501-257) 0 1 2 a1 3 4 5

- 3T
Renewal Time: ofv6-100 pauo2bwy 095p-iono 252097 _n3s0-92% p936-P:
ety e ~1000

Q7
Fed- Time/By: 05 /s M@yy 275 Ouvs 75 Obys[7< oot /1 ceaOfa’—

7 /.%zf’ﬂze%'é;&& lok ¥l 50 r<7/</wp .L&LZE w3l
- ggsSé[ﬁ :tgfﬁ 13e/ P 1550/ 37
,(,ﬁi ,lb/> xwfi’ /be'i 77 1:7

S

Dilution Water 10: /¢ 1k ot LhH & 1 L2

Reviewed By: D’f’,f’ QFF 3?? xfP_ _TPF _;r,,ef__IL_iﬁf_




. M FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST Page g of
Study fbk, -tg)( Personnel p

Beginning Date/¥ime #-S-94/09;5 Ending Date/Time 4(-/3“7-'{/0?3{ Loty
/ — Number Alive £

] 2 3

Koy
H
by

: Treatment | Rep | = Day - |

Log # _
0.05 ! /0 /o 4
2 1 Jo |10 8
3 [0 9 S

¢ |0

Notes:

S

5
by 3
3
H
4

N (e~
e o[

6
5
S
4

By: (WAL | 577 3 PP JPP | spP | Stp | TPP

o

" Notes:
U 1 0 120 Jro |2 |l |lo |10 o 0w

2 o |Jo | 0o | |10 | At | 9 7 el e
3 o | /o0 | jo 0 | o 0| Jo

e L o Lo 110 o g lo

B: | MAs | s |z | Mggs | MRS | Ags | My

Log #

Notes:

By:
Log #

Notes:

By:
Log #

Notes:

By:

(PLARC501-257)
Renewal Time:

Fed- Time/By:

1=
[
N
W
I
[[3,)
jon

Dilution Water ID: -
Reviewed By: _JP¢ ] SN Y JP7 P2 _gpp  _IPL PP,




049-14-54 Cue

Analysis of Survival

REFTOX #54
Starting Date: 04/05/94

ot et e e Nt ot Vi S, M o e P Tt i b

) St et . St ot O S Pt Vo o VA e P St S W S et o o St et S S et S S S et s )t et A . At Yt Wt S S B T SRS P SV T ot T Mt ks e A} S St Pt S S P ) SOV M Al Vo P it e S D it Mt et S St

Replicate
Treatment 1 2 3 4 5 6 7 8 9 10 Mean
CONTROL 0.90 1.00 1.00 1.00 . . . . . . 0.98
0.001 1.00 0.90 1.00 1.00 . . . . . . 0.98
0.003 1.00 1.00 1.00 1.00 . . . . . . 1.00
0.008 . 0.90 0.90 1.00 1.00 . . . . . . 0.95
0.02 0.50 1.00 0.80 0.70 . . . . . . 0.75
0.05 0.30 0.20 0.40 0.40 . - . . . . 0.32
MB 1.00 0.90 1.00 1.00 . . . . . - 0.98
_ Steel ’s Many-One Rank Test -
No. of Critical

Treatment Replicates Rank Sum Rank Sumx

0.001 4 10 18.0

0.003 4 10 20.0

0.008 4 10 16.0

0.02 4 10 12.5
0.085 4 10 10.0 *

MB 4 10 18.0

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




Non—-paramatric analysis of.toxicity data 2
2:41 Thursday, March 26, 1992

e imiadadete STUDY=REFTOX #54 ST_DATE=040594 PARM=MINS TEST=STEEL -—-—=-- e ————— e

CRITICAL SIGNIFICANT
0OBS TREATMENT N CONTROL N EFFLUENT RANK SUM RANK SUM DIFFERENCE

1 0.001 4 4 18.0 10

2 0.003 4 4 .20.0 10

3 0.008 4 4 16 .0 10

4 0.02 4 4 12.5 .10

5 0.05 4 4 10.0 10 *
1) MB 4 4

18.0 10
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NP

REFTOX
REFTOX
REFTOX
REFTOX
REFTOX
REFTOX
REFTOX
REFTOX
REFTOX
REFTOX
REFTOX
REFTOX

<O CHO

. -Non=paramatr.ic

#54
#54
#54
#54
#54
#54
#54
#54
#54
#54
#54
#54

M)

m— D> oy

040594
040594
040594
040594
040594
040594
040594
040594
040594
040594
040594
040594

XVD>O

MINS
MINS
MINS
MINS
MINS
MINS
MINS
MINS
MINS
MINS
MINS
MINS

VTXOO

NN DDPOONN
oleRoNoNoRoNoNoRoNoNoNe)

analysis

m T < —|

O m® M|
“Z00
mm

!

10

10
10
10
10
10
10
10
10
10
10

N N N NI N N N N N NN
NI NI NI SO NI NI N N N NN
N N N NN
DADDADMDMDADDID
DADDDADDADDEDDLD
oS Ns N0 NI NI NI NI NI NI NI, NI

of toxicity data .
2:41 Thursday,.March 26,. 1992 .

ZZHZX

—Z002Z
ZXD>DX

zZ

-
=

(6N 0 AN N /)N A0 N0 AN 0 A0 K¢ A3 )90 N

-~

—»m-

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

o Z|

NFPOFRPORPAREOEFPENR

— 0 —

0.001
0.001
0.003
0.003
0.008
0.008
0.02
0.02
0.05
0.05 _
MB

MB

RZD>DDBICWL

18.0
18.0
16.0
20.0
20.0
16.0
23.5
12.5
26.0
10.0
18.0
18.0_



Tests of assumptions for survival data (arcsine transformed) L1
TEST FOR NORMAL DISTRIBUTION

2:37 Thursday, March 26, 1992

—— — S T — — S ——— — S Skt Tt e — e et e s s e v

STUDY=REFTOX #54 ST_DATE=040594 PARM=MINS
UNIVARIATE PROCEDURE

‘ar iable=CENTER

Moments

N 28 Sum Wgts 28
Mean O Sum o)
Std Dev 0.109738 Variance 0.012042
Skewness  0.228725 Kyurtosis 3.457262
Uss 0.325146 CSS 0.325146
CcVv . Std Mean 0.020739
T:Mean=0 O Prob>|T) 1.0000
Sgn Rank 1 Prob)|s| 0.9779
Num “= O 24 -
W:Normal 0.88198 Prob<W 0.0041

Quantiles(Def=5)

100% Max 0.338086 99% 0.338086
75% Q3 0.040743 95% 0.081538
50% Med 0.036981 90% 0.081538
25% Q1 -0.08149 10% -=-0.12223

0% Min -0.28853 5% -0.13953
1% —-0.28853
- Range 0.626618
Q3-Q1 0.122228
Mode 0.040743
Extremes
Lowest Obs Highest Obs

-0.28853( 41) 0.081485( 33)

~0.13953( 52) 0.081485( 34)

-0.12223( 62) 0.081538( 53)

-0.12223( 12) 0.081538( 54)

-0.12223( 1) 0.338086( 42)

Missing Value .
Count 42
% Count/Nobs 60 .00




Tests of assumptions for survival data (arcsine transformed) 2
TEST. FOR NORMAL DISTRIBUTION
2:37 Thursday, March 26, 1992

rr

————————————————— STUDY=REFTOX #54 ST_DATE=040594 PARM=MINS ———————————————mmo
UNIVARIATE PROCEDURE

lar iable=CENTER

Stem Leaf # Boxplot
3 4 1 0
2
1
0 000034444444448888 18 t——t——t
-0 8882 4 Fo———— +
-1 4222 4 i
-2 9 1 o)
et e e et 2
Multiply Stem.Leaf by 10%xx-1
Normal Probability Plot -
0.35+ *
' +++++++
A +++ b+
0.05+ KKKKK+RFREXRFRKFR X
' +XRX+R++++
; +4+ K+ +K++X
=0.25++++++%+
Rt e T e et e e e




Tests 6f assumptions for .survival dapa (arcsine transformed) 3
TEST FOR NORMAL DISTRIBUTION
2:37 Thursday, March 26, 1992

UNIVARIATE PROCEDURE
Schematic Plots

Jariable=CENTER

-0.3

H O mmmmm e

PARM MINS
ST_DATE 040594
STUDY REFTOX #




;- ~ 1@Sts of assumptions for survival data (arcsine transformed) 4
TEST FOR NORMAL DISTRIBUTION
2:37 Thursday, March 26, 1992

e STUDY=REFTOX #54 ST_DATE=040594 PARM=MINS —===m—m——m—meeeo

Plot of CENTERXRANKIT. Symbol is value of TRT_NO.
CENTER

0.4

—————e =

o
o

i A et e e
)

RANK FOR VARIABLE CENTER

IOTE: 42 obs had missing values. 16 obs hidden.




Tests of assumptions for survival data (arcsine transformed) 5
TEST FOR NORMAL DISTRIBUTION
2:37 Thursday, March 26, 1992

————————————————— STUDY=REFTOX #54 ST_DATE=040594 PARM=MINS —=————=————m——emee

FREQUENCY OF CENTER

FREQUENCY
i3 + kkokskok
' KKKKK
12 T KKKKXK
i KKKK K
11 T KKKk
i . KK KKK
10 + KEKKKK
! KK KKK
9 + KEKKXKK
| kKKK K
8 + KKK KK
! . - KKKKK
7 + KKKKK
' kKKK K
6 + XKKKXK KKK
' KKKKK KKKk K
5 + KKKKK kKKK
! *KKKK KKKKK
4 + KKKKK KKKKK KKKKK
d KKKKK KKXKKK KKKKK
3 + KKKKXK XKKKXK XKKXKXK *okokkk
d KKKKK KKKk kkokkk KK KKK
2 + RKKKK KEKXKKXK KEKKXKX KKKKK
' - kkkKXK KKKKK KKKKXK Xk kKK -
1+ KKKKK KKKKK XKkKK kKKKK *kokokk *Kkkk
' ' KKKKK KKKk KKKKK KKKKXK KKK KK E3 333 3
-0.24 -0.16 -0.08 0.00 0.08 0.16 0.24 0.32

CENTER MIDPOINT




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

-.2:37.Thursday, March 26, 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)

 —— ——— — Dottt oy T S A e ot e W

Class

TRT

LEVENE’S TEST FOR HOMOGENEITY OF VARIANCE

7,

2:37 Thursday, March 26, 1992

STUDY=REFTOX #54 ST_DATE=040594 PARM=MINS —————m—e—————e-

General Linear Models Procedure
Class Level Information

Levels Values

7 0.001 0.003 0.008 0.02 0.05 CONTROL MB

Number. of observations in by group = 70

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

analysis. .

Ay . Mot
g o Yoy
r D

——



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

2:37 Thursday, March 26, 1992

———————————————— STUDY=REFTOX #54 ST_DATE=040594 PARM=MINS ———————————e—mee_

General Linear Models Procedure

ependent Variable: ABS_VAL

Sum of Mean
ource DF Squares Square F Value Pr > F
odel 6 0.07410088 0.01235015 2.90 0.0319
yror 21 0.08930704 0.00425272
orrected Total 27 0.16340792
R-Square C.V. Root MSE ABS_VAL Mean
0.453472 85.89353 0.0652i3 0.07600244
ource DF Type I SS ~ Mean Square F Value Pr > F
RT 6 0.07410088 0.01235015 2.90 0.0319
ource DF Type III SS Mean Square F Value Pr > F
RT 6 0.07410088 0.01235015 2.90 " 0.0319



Study/Date: CU REF TOX APR 1994

Pans:Date/Time of Drying: 04-12-94;0700

Pans:Date/Time of Weighing: 04-12-94;1050

FATHEAD DRY WEIGHT RECORD SHEET

Fish:Date/Time of Drying: 04-13-94;0800

Fish:Date/Time of Weighing: 04-13-94;1000

Page 1 of 1

Pexsonnel TS

| o | | | Mean We. | Mean We. |Mean Wt
Sample ID | Tare we. |Taze + Pish We.| Fish We. | # Fish | grams |Difference | mg
|-emmmmmemem e foommemmeenee- =emmmmmeneenee -meeeeenss [-mmmmmees |==mmmmeees R R
1. | 1.11586 | 1.11636 | 0.00050 | 10 | 0.000050 | - | -
| I I I I I |
I o | [ [ | |
Initial 2. | 1.11035 | 1.11076 | 0.00041 | 10 | 0.000041 | - ] -
| | | | | | I
| | I | | | |
3. | 1.22420 | 1.12470 | 0.00050 | 10 | 0.000050 | - | -
- | | | | | | |
I b | ! 1 l |
4. | T 1.10608 | 1.10667 | 0.00059 | 10 | 0.000059 | - | -
Initial 0.00005
Hean HWt.
1. | 1.12198 | 1.12439 | 0.00241 | 9 | 0.000268 | 0.000218 | 0.268
| | | | | | |
| | | I | ! ]
Contxrol 2. | 1.09845 | 1.10124 | 0.00279 | 10 | 0.000279 | 0.000229 | 0.279
| | | ] | ! ]
| | I I ! | |
3. | 1.11639 | 1.11980 | 0.00341 | 10 [ 0.000341 | 0.00029) | 0.341
f | : | I l |
| I ] I ] | |
4. | 1.10379 | 1.10702 | 0.00323 | 10 | 0.000323 | 0.000273 | 0.323
1. | 1.11354 | 1.11685 | 0.00331 | 10 ] 0.000331 | 0.000281 | 0.331
| | I | | . |
| | | | | | |
0.001 2. | 1.11223 | 1.11520 | 0.00297 | 9 | 0.000330 | 0.000280 | 0.330
| | I { ] ] I
| | | | | ] |
3. | 1.11732 | 1.12060 | o0.00328 | 10 | 0.000328 | 0.000278 } 0.328
| ] I | ] | |
] | | | ] ] |
4. | 1.10955 | 1.131321 | 0.00366 | 10 | 0.000366 | 0.000316 } 0.366
1. | 1.10462 | 1.10788 | 0.00326 | 10 | 0.000326 | ©0.000276 | 0.326
| | ! | l l !
| | | | | | |
0,003 2. | 1.11272 | 1.11639 | 0.00367 } 10 | 0.000367 | 0.000317 | 0.367

Notes:



I ! 1 | I ! |
| | | | I ! !
3. | 1.09670 | 1.10015 | o.00345 | 10 | 0.000345 | 0.000295 | 0.345
1 | | | | | | |
| | | l ! | | |
4. | 1.11349 | 1.11674 | o0.00325 | 10 | 0.000325 | 0.000275 | 0.325 |
|
1. | 1.11565 | 1.11809 | o0.00244 | 9 | 0.000271 | 0.000221 | 0.271 |
| | I | I | | ]
3
| | | l. | ! 1 [
0.008 2. | 1.12208 | 1.12385 | o0.00177 | 9 | 0.000197 | 0.000147 | 0.197 | ’f
1 ! ! | | | | ! w?
I I I | ! [ b
3. | 1.12986 | 1.13261 | 0.00275 | 10 | 0.000275 | 0.000225 | 0.275 7
| I | | | | I I
! | |- | ! I I I
4. | 1.11572 | 1.11800 | o0.00228 | 10 | 0.000228 | 0.000178 | 0.228 |
: I
1. | 1.10086 | 1.10141 | o.o00055 | 5 | 0.000110 | o.000060 | 0.1210 |
| | | | I | | 1
| | | | ! ! ! !
0.02 2. | 1.10863 | 1.10980 | 0.00117 | 20 | 0.000117 | 0.000067 | 0.127 |
- | | ] | | | I 1 :
| | | ! | | | i ¥
3. | 1.13013 | 1.13112 | o0.00099 | 8 | 0.000124 | 0.000074 | 0.124 . LL}QI
| ! ! ! | ! | W
| 1 ! | | I 1
4. | 1.11356 | 1.12424 | o0.00058 | 7 | 0.000083 | 0.000033 | 0.083 |
|
1. ] 1.11548 | 1.11537 | -0.00011 | 3 [-0.000037 | -0.0000a7 ]-0.037 | ’
! | | ! ! | 6 aie
] ! | | 1 1 | |
0.05 2 | 1.09986 | 1.09985 | -0.00001 | 2 }-0.000005 | -0.000055 |-0.005
| | | ] | | 10.03¢
] I | ] | | | | R ")
3. | 1.11882 | 1.11895 | 0.00013 | 4 | 0.000032 | -0.000018 | 0.032 | i
I | | | ! | ! | [ gedbee
! I I [ i ! I I/ 4. TCx
4. | 1.09388 | 1.09406 | o0.00018 | 4 | 0.000045 | -0.000005 ] 0.045 Gt <
| ol-26-
——
Reviewed By: / _S




Page _\ of _|
FATHEAD DRY WEIGHT RECORD SHEET
Study/Date MALGHLs T Ree Tox
Pans:Date/Time of Drying _4 (12 /44 - oke By S Fish:Date/Time of Drying _ Y4 /13/s¢ - o800 By Ts
Oven Temperature: In 48 Out 98 By TS - Oven Temperature: In 9. OQut ¢s By TS
Pans:Date/Time of Weighing _ /443 By /&5 Fish:Date/Time of Weighing __ |4 zo BY 4

Sample 1D Tare Wt. |Tare + Fish Wt.| Fish Wt. # Fish Mean Wt. |Difference
1. Notes:

Initial

¥ | See  CuRel Mox  Agi) jq44 v

2.
3.
4.

Initial
Mean Weight

w2441 117751 bessg | e 0.3
% s 7 118%0 lo.oeziz | 9 o.343
3 L3 | Hd\‘]ﬁ 0.00360 /0 0. 3‘,’&;;04404“
4 [1L1p26d] t12%D |5 ge3aa] 1 © 6,306

(PLARC501-266) Reviewed By:
X I.p,w st in Syew J-DP <>7[ a/Cc/rc/Co"l"l“MfF’




Page _ L of \
FATHEAD DRY WEIGHT RECORD SHEET
X Y A
Study/Date (' ﬂ/A Ty Gﬁmﬂ‘&*{f
Pans:Date/Time of Drying ¥//af#¢ ¢ 7eo By 75 Fish:Date/Time of Drying ¥/3/9¢; 0890 By 13
Oven Temperature: In &Y out o By _~ts - Oven Temperature: In 4{ out” aqs By TX
Pans:Date/Time of Weighing%7=2/44; /05) By _7<  Fish:Date/Time of Weighing ¥/3/4y’ sotd By .
v 7

Sample ID Tare Wt. |[Tare + Fish Wt.| Fish Wt. #FL?’I Mean Wt. |Difference

e LUSEe 111636 WMo Notes:

" 2 Noss lteze > 50
112420 {1/2476 7
S 111060% 1/ 19667 1D

Initial

Mean Weight

o 012099 [1i3H39 1
L L0981 [0/2 4 0
- 1 11/639 _Hg27/980 10
& 1110379 14 /0702 /D

111354 11 1168S 10

el VA7V [[$R0 9
S \pl1733 |1/ <%0 I
& 10957 _\/H33/ /0
1

A D03 L1046 |1.10788 [0
2 gzl 1/63% /0
3 1409670 _1./00]5 9
4 111349 Lrrastd e /D
1. - L3 4113757

L5353 1111909 g

Q,OQ& ¢ —
2 1192831412355 Q
- 14139%6 |4 /3267 | 20
8 s 7a | r1/900 . /0
1 J

00 LI0GRG  |nror4ty 45
2 1110363 |/£/09 50 )0
- L3013 |4/3//2 g
A izse  |h/14/4 7
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Pans:Date/Time of ‘Drying

Page \ of

FATHEAD DRY WEIGHT RECORD SHEET

Study/Date/ Qé% [‘%Q ;2 QZ Méﬁ

L[ GL D536 ~ By

Oven Temperature: In Q8

Pans:Date/Time of Weighing </« /a4 (1%5 By 7%

out /G«°

By "/

——

Fish:Date/Time of Drying j{//,l/q‘gél,'[}'sb By 75
Oven Temperature: In ;v out ; Y0 By T3

Fish:Date/Time of Weighing ﬂ!ega%’ /235 By g

Sample ID Tare Wt. [Tare + Fish Wt.| Fish Wt. # Fish Mean Wt. [Difference
1. Notes:
MUK s |A75 0 000004
3. .
X & (01300 (113134 It 0. 0p 007
Initial
Mean Weight
. 1.
003 7 110663 | (10955 1 Sl VK
& 1112230 |ji1250f [ 278
4.
1.
02—
& 1997 11/2099 7 127
® /3780 |1/37<¢ ] L
05 O 0r/440 1117443 Jocoes | 3 00
® 11052 110532 lo.ccose | 2 030
3. '
O Vo574 [ 10603 4 073
1.
_— 2.
3.
4.
1.
-_— 2.
3.
4.
1.
_ 2.
3.
4.

(PLARC501-266)
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Analysis of 7-day Larval Growth Test
REFTOX #54
Starting Date: 04/05/94
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 0.04

This represents a 14.64 % reduction in Dry Weight (mg).

T = 2.41 ALPHA = 0.05

T T N S S S S 8 Wt e e e s t? t S e . . Sttt et ot o i . . Tt . Y T N e it et e St N . e et D T el S St St S A S A . e e O A S S T e S S S S e et e T e S St o ot e

Replicate
TREATMENT 1 2 3 4 5 6 7 8 9 10 MEAN S
1 CONTROL 0.27 0.28 0.34 0.32 . . . . . . 0.30
2 0.001 0.33 0.33 0.33 0.37 . . . . . . 0.34
3 0.003 0.33 0.37 0.35 0.33 . ; - . . . 0.34
4 0008 0.27 0.20 0.28 0.23 . . . . . . 0.25 x
5 0.02 0.11 0.12 0.12 0.08 . . . . . . 0.11 x
6 MB 0.32 0.35 0.36 0.37 . . . . . . 0.35

Source DF Sum OF Sq. Mean Sq. Calc F F(0.05)
Among 5 0.177 0.035 52.380 0.0001
Within 18 0.012 0.001

Total 23 0.000




- TREATMENT

CONTROL
0.001
0.003
0.008
0.02

MB

Analysis of untransformed data 1

STUDY=REFTOX #54
ST_DATE=040594

PARM=MING
DUNNETT’S TEST
T = 2.41 ALPHA =
N MEAN
4 0.30
4 0.34
4 0.34
4 0.25
4 0.11
~- 4 0.35

MINIMUM SIGNIFINANT DIFFERENCE =

13:44 Wednesday, April 1, 1992

0.05

SIGNIFICANT
DIFFERENCE

0.04

THIS REPRESENTS A 14.64 % DECREASE IN SURVIVAL FROM THE CONTROL

B o e e
N [ -

g oy o




TREATMENT

COPRWNEP

CONTROL
0.001
0.003

0.008

0.02 -
MB

- 0:32

0.27
0.33
0.33

0.27

0.11

Analysis of untransformed data

2.

13:44 Wednesday, April 1, 1992

STUDY=REFTOX #54
ST_DATE=040594
PARM=MING

DUNNETT’S TEST

T = 2.41 ALPHA = 0.05

REPLICATE
2 3 4 5 6 7 8 4

0.28 0.34 0.32 . . . -

0.33 0.33 0.37 . . . . .
0.37 0.35 0.33 . . . - .
0.20 0.28 0.23 . . . . .
0.12 0.12 0.08 . . . . .
0.35 0.36 0.37 . . . . -

MINIMUM SIGNIFINANT DIFFERENCE = 0.04
THIS .REPRESENTS A 14.64 % DECREASE IN SURVIVAL FROM THE

10 MEAN

. 0.30
. 0.34
. 0.34
. 0.25
. “0.11
. 0.35

- CONTROL



Analysis of untransformed data 3
13:44 Wednesday, April 1, 1992

General Linear Models Procedure
Class Level Information

.Class Levels Values

TRT 6 0.001 0.003 0.008 0.02 CONTROL MB
Number of observations in data set = 60

JOTE: Due..to missing yalues, only 24 observations can be used in this analysis.




Analysis of untransformed data
13:44 Wednesday, April 1, 1992

General Linear Models Procedure

ependent Variable: RESP

source
1odel
rror

‘orrected Total

ource
RT
source

RT

DF

5

i8

23
R-Square

0.935692

DF
5

DF

oAt L < v,
: Q‘\V_,’,"‘ DI T S PN

Sum of
Squares

0.17678333
0.01215000
0.18893333

C.V.

9.223939

_Type I SS
0.17678333
Type II1I SS

0.17678333

Mean
Square

0.03535667

0.00067500

Root MSE

0.0259808

Mean Square
0.03535667
Mean Square

0.03535667

4

F Value Pr . F .
52.38 0.0001
RESP Mean
0.28166667
F Value Pr > F
52.38 0.0001
F Value . Pr > F
52.38 0.0001



Tests of assumptions for untransformed data 1.
Test for Normal Distribution
13:39 Wednesday, April 1, 1992
————————————————— STUDY=REFTOX #54 ST_DATE=040594 PARM=MING —————————————c——uo
UNIVARIATE PROCEDURE

Jariable=CENTER

Moments

N 24 Sum Wgts 24
Mean 0O Sum 0
std Dev 0.022984 Variance 0.000528
Skewness -0.09962 Kurtosis -0.92218
uss 0.01215 CSS 0.01215
cv . Std Mean 0.004692
T:Mean=0 O Prob)iT| 1.0000
Sgn Rank 4 Prob)is| 0.9063
Num ~= 0 23

; W:Normal 0.969574 Prob<W 0.6565

Quantiles(Def=5)

100% Max 0.0375 99% 0.0375
75% Q3 0.01875 95% 0.035
50% Med 0.00125 90% 0.03
25% Q1 -0.015 10% -0.03

0% Min -0.045 5% -0.0325

: 1% —-0.045

Range 0.0825

Q3-Q1 0.03375

Mode -0.01

Extremes
Lowest Obs Highest Obs
-0.045( 32) 0.025( 22)
-0.0325( 1) 0.025( 31)
-0.03( 51) 0.03( 14)
-0.0275( 44) 0.035( 33)
-0.0225¢( 2) 0.0375( 3)

Missing Value .
Count 36
% Count/Nobs

60.00




Tests of assumptions for untransformed data 2
Test for Normal Distribution
: 13:39 Wednesday, April 1, 1992

———————————————— STUDY=REFTOX #54 ST_DATE=040594 PARM=MING —=—~——v————————eo_
UNIVARIATE PROCEDURE
lariable=CENTER

Stem Leaf

3 058
2 055
1 0228
0 025
-0 1 1
-1 555000

-2 82

-3 20

-4 5

e e R 5
Multiply Stem.Leaf by 10%%x-2

Wh W

FNNO®

Normal Probability Plot

0.035+ X +Xk++ X
X Kb+++
XK+ K ++
X+kkK++
~0.005 KKK+

Rt St 3 3

++k+

1
!

!

I

]

|

+

! +Xx%+
]

I

!

I

+

-0.045

Mol 2




Tests of assumptions for untransformed data

Test for Normal Distribution

1992

April 1,

39 Wednesday,

13

. UNIVARIATE PROCEDURE
Schematic Plots

lariable=CENTER

0.02

...... L e e
N V) <
o) o o

e et e e e e o e e v e

MING
040594
REFTOX #

PARM
ST_DATE

A

STUDY

e e T
v o .
V2 N
'



Tests of assumptions for untransformed data 4
13:39 Wednesday, April 1, 1992

———————————————— STUDY=REFTOX #54 ST_DATE=040594 PARM=MING ———===—=—m———eeo_
Plot of CENTER¥*RANKIT. Symbol is value of TRT_NO.
CENTER

]
1
;
0.037 +
0.035 +
0.032 +
0.030 +
0.027 +
0.025 +
0.022 +
0.020 +
v 0.017 +
0.015 +
- -0..012 +
0.010 +
0.007 +
«.0..005 +
0.002 +
0.000 +
-0.002 +
-0.005 +
-0.007 +
-0.010 +
-0.012 +
=0.015 +
-0.017 +
=0.020 +
-0.022 +
-0.025 +
~0.027 +
-0.030 +
-0.032 +
-0.035 +
-0.037 +
-0.040 +
-0.042 +
-0.045 +

]

1

RANK FOR VARIABLE CENTER

IOTE: 36 obs had missing values. 5 obs hidden.




Tests of assumptions for untransformed data 5
Bartlett’s Test for Homogeneous Variance
13:39 Wednesday, April 1, 1992

STUDY=REFTOX #54
ST_DATE=040594

PARM=MING
TREATMENT N MEAN VARIANCE
CONTROL 4 0.30 0.001
0.001 4 : 0.34 0.000
0.003 4 0.34 0.000
0.008 4 0.25 0.001
0.02 4 0.11 0.000 -
MB - 4 © 0.35 0.000
BARTLETT’S TEST STATISTIC = 2.522

PROB>B = 0.773




Rettox Fogh 79T

0Y-20-74
. . ]225 e

THE NUMBER OF RESAMPLES IS 80

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

CONC. (%EFF) RESPONSE MEAN MEAN AFTER POOLING
.000 .296 .322
.001 .331 ' .322
.003 .341 .322
.008 .231 .231
.020 .082 .082
.050 .010 .010

THE LINEAR INTERPOLATION ESTIMATE OF THE TOTAL IMPACT CONCENTRATION
FROM THE INPUT SAMPLE IS 0074 .

.050 .010 .010

THE LINEAR INTERPOLATION ESTIMATE OF THE TOTAL IMPACT CONCENTRATION
FROM THE INPUT SAMPLE IS .0074 .

KRR KKK KKK KK KKK KK KKK K KKK KKK KKK KK KKK K KK K KK KK KK K KK KK KoK KK KKK K

* BOOTSTRAP PROCEDURE TO ESTIMATE VARIABILITY *

* OF THE ESTIMATED ICp *

FH KKK AR KKK KKK KKOKK KKK KKK KKK KKK KKK KK KKK KK KKK KKK KK KKK KKK KKK K
THE MEAN OF THE BOOTSTRAP ESTIMATES IS .0075.

THE STANDARD DEVIATION OF THE BOOTSTRAP ESTIMATES IS .0008.

AN EMPIRICAL 95.0% CONFIDENCE INTERVAL FOR THE
BOOTSTRAP ESTIMATE IS ( .0061, .0092).

:\BOOTSTRP>




Chronic Reference Toxicant Record Sheet

L N
Stlhy. &Lﬂuj{l ‘f?y\\
Test Organism C,QJUA\\?
Beginning Date/Time_ 4- s -74 / 1015
/
Ending Date/Time ‘/’//’47/ 1035
Personnel Jﬂb&/]/ )00012//

Toxicant C{fg‘/}i@u—
Source__ = /P4

Lot ¥ __ /% &
Concentration Sp/@/m/

) 7 0. 3 o. Q) .
Stock” Concentration(s) Com"ro/l. Lot e ;z.l/I, 6.0, /s.o mj/,(
49 ¥

Test Concentrations Coafrel, e.o0l, ©0.003,0.00%, 0,02, 0. 05

Dilution Water% 1661, 1665, Coneld Q5% w/fo ELTA

Released Fronm To
Date Tinme Date Time
b
Y- 4-94 . Joo0 2 __4-4-79 2000
Test # 36 -
NOEC o0.o2
LOEC >o.0o2

Notes: T, © 0.0212

Bl T e v SO wr N e g s
- AN ‘ P
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CR Y- 1+-5¢

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

RETOX #56

Starting Date: 04/05/94

T Y T T T T 0 TS T 0 M ket e s St o S St St e e it et e St e St ot et i S St . il et St e . S Pt V. e S et S S S St i . At . e et ot et o o o . " S ot et e o

Replicate
Treatment 1 2 3 4 5 6 7 8 9 10 Mean
1 CONTROL 36.0 38.0 40.0 39.0 0.0 41.0 42.0 40.0 36.0 37.0 34.90
2 0.001 38.0 45.0 41.0 35.0 35.0 26.0 41.0 44.0 38.0 36.0 37.90
3 0.003 39.0 39.0 37.0 39.0 39.0 37.0 40.0 45.0 42.0 37.0 39.40
4 0.008 40.0 39.0 40.0 40.0 4};9_36.0 37.0 39.0 41.0 33.0 38.60
5 0.02 42.0 33.0 33.0 35.0 43.0 37.0 36.0 35.0 37.0 33.0 36.40
Steel ’s Many—-One Rank Test
No. of Critical -
Treatment Replicates Rank Sum Rank Sumx
0.001 10 76 106 .0
0.003 _ 10 76 114 .0
0.008 10 76 110.5
0.02 10 76 88.5

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




Non—paramatric analysis of toxicity data 2
2:54 Thursday, March 26, 1992

———————————— STUDY=RETOX #56 ST_DATE=040594 PARM=CERR TEST=STEEL —-==——=————=n

CRITICAL SIGNIFICANT
0oBS TREATMENT N CONTROL N EFFLUENT RANK SUM RANK SUM DIFFERENCE

1 0.001 10 10 106.0 76
2 0.003 10 10 114 .0 76
3 0.008 10 10 110.5 76
4 0.02 10 10 88.5 76

——— - - I3 e - Vo empeemepp—r -
(o PRV VRS SR & Ay - -,
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#56,040594
#56 040594
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CERR
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1200 2Z
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10
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2:54 Thursday, March 26, 1992

=z

B N N N N N N e
N N N N N N N

— o m—

STEEL
STEEL
STEEL
STEEL
STEEL
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STEEL
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™

o Z|

NP DR WRERNP

T
R
T

0.001
0.001
0.003
0.003
0.008
0.008
0.02

0.02

XRZDOIXCOY

104 .0
106.0
96.0
114.0
99.5
110.5
121.5
88.5
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Tests of assumptions for untransformed data 1
Test for Normal Distribution
2:50 Thursday, March 26, 1992
————————————————— STUDY=RETOX #56 ST_DATE=040594 PARM=CERR ———=—————v——uee___
UNIVARIATE PROCEDURE

'ariable=CENTER

Moments

N 50 Sum Wgts 50
Mean 0O Sum o)
Std Dev 6.208947 Variance 38.55102
Skewness -3.75801 Kurtosis 20 .38548
Uss 1889 CsSS 1889
cvV . Std Mean 0.878078
T:Mean=0 0 Prob)>|T| 1.0000
Sgn Rank 119 Prob>|s| 0.2546
Num = 0 50

W:Normal .0.682481 Prob<W 0.0001

Quantiles(Def=5)

100% Max 7.1 99% 7.1
75% Q3 3.1 95% 6.6
50% Med 0.5 90% 5.85
25% Q1 -1.9 10% -3.4

0% Min -34 .9 5% -5.6
1% -34.9
Range 42 _
- Q3-Q1 5
Mode ~0.4
Extremes
Lowest Obs Highest Obs
—-34.9( 5) 6.1( 6)
-11.9( 16) 6.1¢( 18)
-5.6( 40) 6.6( 45)
~3.4( 50) 7 .1( 7)

-3.4( 43) 7 .1( 12)




Tests of assumptions for untransformed data 2
Test for Normal Dist¥ibution
2:50 Thursday, March 26, 1992

————————————————— STUDY=RETOX #56 ST_DATE=040594 PARM=CERR —===—=—m=mce——mwoe
UNIVARIATE PROCEDURE

'ariable=CENTER

Stem Leaf Boxplot
6 11611
4 11166
2 1446111
0 114466611444
-0 964444444
—-2 444996444
-4 6

)—.\
= 00NN OGO
+
{
|
[
i
{
+




Tests of assumptions for untransformed data 3
Test for Normal Distribution
2:50 Thursday, March 26, 1992
—————————————————— STUDY=RETOX #56 ST_DATE=040594 PARM=CERR —————==———————————
UNIVARIATE PROCEDURE

lariable=CENTER

Normal Probability Plot
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! ++% X
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Tests of assumptions for untransformed data 4
Test for Normal Distribution
2:50 Thursday, March 26, 1992

UNIVARIATE PROCEDURE
Schematic Plots

lariable=CENTER
1
1
15 +
i
[}
1
1
1
10 +
i
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! I
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! t
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1 1
1 1
' F———— +
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1 1 1
0 + it tatat S
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Tests of assumptions for untransformed data 5.
2:50 Thursday, March 26, 1992

—————————————————— STUDY=RETOX #56 ST_DATE=040594 PARM=CERR —————=——m==c——————c
Plot of CENTER*RANKIT. Symbol is value of TRT_NO.
cENTER

10

1 414
3 24 3 '

~10

RANK FOR VARIABLE CENTER

JOTE: 25 obs hidden.




. Tests of assumptions for untransformed data 6
Bartlett’s Test for Homogerieous Variance
2:50 Thursday, March 26, 1992

STUDY=RETOX #56
ST_DATE=040594

PARM=CERR
TREATMENT N MEAN VARIANCE
CONTROL 10 34.90 154 .544
0.001 10 37 .90 29.878
0.003 10 39.40 6.267
0.008 10 38.60 6 .489
0.02 .10 36.40 12.711

BARTLETT’S 'TEST STATISTIC = 34.471
PROB>B = '0.000




) Cbﬂo E%lku H#54,
) ) ICQS 0‘/‘1\{'7‘/ G

THE-NUMBER OF RESAMPLES IS 80

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

CONC . .( %EFF.) RESPONSE MEAN MEAN AFTER POOLING
.000 34.900 37.700
.001 37 .900 . 37.700
.003 39.400 37.700
.008 38.600 37.700
.020 36 .400 36.400
.050 2.600 2.600

THE LINEAR INTERPOLATION ESTIMATE OF THE TOTAL IMPACT CONCENTRATION
FROM THE INPUT SAMPLE IS .0272.

.050 2.600 2.600

THE LINEAR INTERPOLATION ESTIMATE OF THE TOTAL IMPACT CONCENTRATION
FROM THE INPUT SAMPLE IS .0272.

KR KKK K K KK KK KK KK KKK KK KKK KKK KK 3K KKK KK KK K 3K KK KK KK KK K KKK KKK KKK KK

* BOOTSTRAP PROCEDURE TO ESTIMATE VARIABILITY *
* OF THE ESTIMATED ICp *
KKK KK A KK KKK KKK KKK KK KKK KKK K K KKK K K K 3K K KKK K KKK K oK oK 3K K K KKK K KKK kK sk kok
THE MEAN OF THE BOOTSTRAP ESTIMATES IS .0270.
THE STANDARD DEVIATION OF THE BOOTSTRAP ESTIMATES IS .0010.

AN EMPIRICAL 95.0% CONFIDENCE INTERVAL FOR THE
BOOTSTRAP ESTIMATE IS ( .0253, .0285).

":\BOOTSTRP>
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Batch ID: O lﬂ(‘(

tuter 32274
CERIODAPHNIA BROOD RECORD SHEET

)

Tray f{#:

Personnel: A0

Row fS Brood Source _ /91 / ¢ ’5-/7 (# Young)

l |
I |
|_10] | l | [ el U 1 [l © lapc] 25 | | I I [l
|9l | | | LS tret el @118 | 25] | | | | |
|__8] | | | | e 1z [/ © |ae] 251 | | | | |
| 1] l | [ | o 2 [/l © | 20r] 23 | | | I |
|6l I | I | s1 Z1 (2] ©1%e | 19 [ | | | |
s | | 1 91 (| 1o [B5mr || l
a1 1 | ST OIS 1o [Fm || l

3 ST 1 /617° [ 2 |
2 S1 41 (M2 1 541 |

1 01 41 71610190 et |
Day| 1 2 | 3 4 5 3 7 8 9 | 10 | 11 | 12 | 13 | 14 |
l Row Ei Brood Source Bﬁ‘l | I/C '?/’/]’7 (# Young) }

10| [ I I AL S| [ 31 © | e0¥] 27 1 | | | | |

9 ol 21 IZ1lolw | 26 | -

8 1 1 71 171 @ |£5t8 _ -
|71 l | | I(oIYI_&iOlt-ﬁ(l“/ﬁ | ] | | |
|6l | | | T 1 V1S 81 KBolPHh | | I | |

5 S1 0] 71220 1555

4 e | 2] If] O Z3|“&tc
|31 | | Ll L 41 g6l (2] 44| 20125 1 | | l |

2 1 1Y% —

1 0 1ls 1l 11¥]l ol 2] 22
lDayl_o | 11 21 31 41 s 6] 7] 81 o1 10111 1121] 131 14|
} ‘Row (. Brood Source B/‘?ZI/F‘ (7//7 (# Young) ‘

. | _10] L1 | L S| & (g <=z ] 25 | | ] |
|9l | | LT 171 71 [l 10| ] | | | | |
|__8] | | | [ St 71 [/l el |z2] I | | | |
7] | L -1 I‘fl'?/l /1l olao0l24] | I i | |
|6l | l ] | S 1 £1 8] ©172¢ |12 | | ] | 1|
|5l | | | L 1 €1 171 ©lzot] o0 | | l | | |
|4l | | | |4+ 1 81 (/1 o1 @ | 2| | | | | |
|__3l | | | l o 71 B1 O 1701 o] | | | | |
|_2] l I | LS 121 51 ©115 1751 | | | ] |
|__1l [ | | LV 11 (71 O jori 2| | | | | |
Dayl_o | 1| 21 31 41 51| 61 7] 8] o310/ 11|12 13 ] 14|

Al 21 30 3| [ z— 3 7 g
Time| { [ Ltoo ) 08401 9: 35 12:44] I157| (Z1S[2F i< 1n92¢] | | | | |

Temp | | 12491 95.0 1250l 252435 31 25.( [2:.2]75-C | I | | | |
Med. | | 11653 [ 165y | (53] 1653] Los 2] 4531650 11E5C | L | I l
Food| | 1€eN 8] cegl IcFig-t] Cegl] Pl Lo ICrs ] [ | | | |
Algal ' | LAo4S] posaq] thsud AS4E] A9 AS¥G kst | Posts] | | l I |
NOTES : 2ef Tox Coomic L

’

X behvea~ L;FM*(PW %

+ = Young present in brood cup at 3 days ol morc tfian onc brood present in

/53 / FFig /’//%;.{ i

individual cup al renewal,
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CERIODAPHNIA BROOD RECORD SHEET

Batch ID: & ZOO Tray f#: 5 Personnel: _/(///{/6
: Row (2 Brood Source qul/P / /7 (# Young)
[_10] | l la_ 1 | 1(] ’f|71~l’0|5§w | | | |
|__9] l | | Lad 1 MY /6l (0 o |54 | | | |
|__8] | | | | 471 /7/I’ 1 ] ¢ HF5 | | | ]
[_7] | | | | 41 31 &) 1 0 |45 | | | |
|6l | | l L 71 61 &1 Y7 1Lo |+%3 ] J | |
|5l | | ] Al /2>+”/??l S} (0 [EEH| | | I
|__4l | | | | T 191 (71 &fo BED | | |

3] | | | | ﬁf 124 le] (71 9 |FEm]

2] l | | N //7[ 20T 0 [+£uio

1 0 135 | /24 81 (71 0 |5
Day 121 31 a1 5| 61 7| 8] o301 11| 17|33 112
l Row _ Brood Source B9 2~/ £3 / 7 (# Young)

10] | | L A1 S5 1 #1 {1 (&] ANl | | | |

9 $ | B G |1=%

8 1 1 (K] Al
I__71 | | | | >-d F——t b= } =
|__6l | | | L (31 (%] (4] |27 | | | |

5 S | 24 B 77 s

4 £ 11 (1 /4 L7 |

3] l l | L 1 F1L 51 [V Eanil | | | |

2 | | S 1/ | Bk a1 |

1 | | S 1l | (] 277 E= |
Dayl_o | 31 21 31 41 5| 6| 71 8] o301 111121 13114
l Row _/t Brood Source p(92 / £ 9 / 7 (# Young)

10| | l a1 =1 I} LY Ibl 704’]‘{;64«[ | | | [
|9} | | | | nadeeae | — ! ] ——

8| | | | | 5 ] lé(ﬁ//l/OIrz,”?Ier | | | |

7] | | l | £ 21 (Y] OF 94, 1452 ] | l |
61 | | | |§|Bl((a|°|’lz | 27, | | | | |
5] | | | | s 1 5] /BT & |17 |F54l | | | |
|4l | [ A [S 1120 (F o]z | 22-] I | | |
|__3] | | | | 21 7 1031 0125 | 25 | | | | |
|_2] | | | LY 1 ¢ L1 O 1% e P | | [
|__1] | | 6 |4 | e~ B G117 [F%4] | l L1
Ragl o | 1.1 21" 31 41 51| 61 7| 81 ol10 3L 12 | 13 | 14
Time] | | ] | f I | [ ] | ] | | |
Temp I I I I | | | | | |
Med. | l I [ | [ | L | |
Food| | | | l l | ! | l [ [ l | |
Algal ' | l l | I l [ | | I | l L ]
NOTES

Young present in brood cup at 3 days or more than

individual cup at renewal.

one brood present in
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