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1.0 EXECUTIVE SUMMARY

Clinch River - Environmental Restoration Program (CR-ERP) personnel

- - and—Tennessee Valley Authority (TVA) personnel conducted a study
during the week of January 25-February 1, 1994, as described in the
Statement of Work (SOW) document. [1] The organisms specified for
testing were larval fathead minnows, Pimephales promelas, and the
daphnid, Ceriodaphnia dubia.

Surface water samples were collected by TVA Field Engineering
personnel from Clinch River Mile 9.0, Poplar Greek Mile 1.0, and
Poplar Creek Mile 2.9 on January 24, 26, and 28. Samples were
partitioned (split) and provided to the CR-ERP and TVA toxicology
laboratories for testing. " Exposure of test organisms to these
samples resulted in no toxicity (survival or growth) to fathead
minnows; however, toxicity to daphnids (significantly reduced
reproduction) was demonstrated in undiluted samples from Poplar
Creek Mile 1.0 in testing conducted by TVA based on hypothesis
testing of data. Point estimation (ICy5) analysis of the data,
however, showed no toxicity in PCM 1.0 samples.

2.0 SAMPLE COLLECTION/TREATMENTS

2.1 Test Sample Identification (Chemical/Effluent/Elutriate, etec.):
Samples were collected for biomonitoring at the following three
sites: Clinch River Mile 9.0, Poplar Creek Mile 1.0, and Poplar
Creek Mile 2.9.
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2.2

2.3

2.4

2.5

2.6

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

CR-ERP Chain-

Station | Collection I CR-ERP | I
1D | Date | Ip Number | ©f-Custody | Dates Used

I | | _Form Number |
| January 24 | 10695 | 0124944 | January 25-26

CRM 9.0 | January 26 | 10791 | 0126944 | January 27-28
| _January 28 | 10900 | 0128943 | January 29-31
| January 24 | - 10691 | 0124944 | January 25-26

PCM 1.0 | January 26 | 10787 | 0126944 | January 27-28
| _January 28 | 10896 | 0128943 | _January 29-31
| January 24 | 10688 | 0124944 | January 25-26

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

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

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

1230 EST.

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

Pertinent Site Conditions: Weather conditions were clear and sunny

during sampling on January 24, heavy rain on January 26, and clear -

and sunny on January 28. Water levels were rising on January 26,
and flow was heavy with considerable amounts of debris on
January 28.

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

. Mile 9.0 on the January 24 sample had several small holes in one

corner and approximately half the sample was lost during shipment.

Sample Transport: Samples collected on January 24 were shipped
directly to the TTL via Federal Express. Samples collected on
January 26 and 28 were transported to the Browns Ferry Nuclear
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Plant site by overnight TVA mail courier. Personnel from the TTL
picked up samples from the mailroom and transported them to the
TTL. ©No chain of custody seals were present on samples. shipped
January 24. All chain of custody security seals on other samples
were intact upon receipt of shipments.

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

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

3.0 TEST ORGANISMS/CULTURING CONDITIONS

3.1 Species: Pimephales promelas, Fathead minnow

3.1.1 Source: TTL ;nﬁouse 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. CGCulture
medium was continuously aerated to help ensure aseptic conditions.
Total hardness was approximately 95 mg/L as CaCOj.

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

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

Approximately 20 percent of the water volume is replaced twice
weekly. Adults are fed three times daily. Sexually 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: January 21, 1994

3.1.6 Hatch Date/Time: January 24, 1994/1300 CST to
“January 25, 1994/1130 CST
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3.1.7 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 test
- initiation are selected as neonates from broods as described below

on 2 or 3 consecutive days 6-10 days prior to test initiation.

_(Adults up to 14 days old may be used for neonate production.)
These animals are raised individually (a brood may be raised as a

- group until Day 3 at which time animals are transferred to

individual cups), and a record is made of their reproduction.
Their fourth brood is generally the second brood with 8 or more
young and is the earliest brood used for test initiation.

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

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 trout chow and alfalfa substituted for Cerophyll.
Individual animals contained in cups with 15 mL medium were fed
0.1 mL food and algae at renewal. {3]

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 as described in EPA methods and TTL
SOP-12 per request of Terry Phipps (comment provided during
surveillance on 01/25/94).




4.1.1.2

4.1.1.3

4.1.2
4.1.3

4.1.4

4.1.5
4.1.6
4.1.7
4.1.8
4.1.9
4.1.10
4.1.11

4.1.12

4.1.13

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

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

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

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

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

Age of Test Organisms at Start of Test: 0.5—23.6mhou;s
Mean Dry Weight of Test Organisms at Start of Test: 0.09 mg
Number of Tést Organisms per Chamber: 10

Number of Replicates per Treatment: 4

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

Test Temperature: 25.0°C + 1°C

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

Physical and Chemical Parameters Measured: Parameters measured

"daily (initially) on test solutions and control waters were

temperature (temperature was adjusted to equal "final" temperature
before renewal), DO, pH and conductivity. 1In addition, alkalinity,
hardness, and total residual chorine were measured on each new
sample at the time of first use (1/25, 1/27, and 1/29).

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




4.1.14 Statistics:

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

Test.
4.2 Ceriodaphnia Survival and Reproduction Test, EPA Test Method
1002.0. [3] '
4.2.1 Modifications/Deviations to Method 1002.0:

4.2.1.1 Culture medium (see Section 3.2.2.).

4.2.1.2 .Samples were not pre-filtered as described in EPA methods and TTL
: SOP-15 per request of Terry Phipps (comment provided during

surveillance on 01/25/94).

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

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

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

4.2.5 Age of Test Organisms at Initiation: 6-14 hours

4.2.6 Number of Test Organisms per Chamber: 1

4.2.7 Number of Replicates per Treatment: 10

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

4,2.9 Renewal Period: 24 hours

4.2.10 Test Temperature: 25.0°C + 1°C

4.2.11 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).

4,2.12 Physical and Chemical Parameters Measured: Parameters measured

' daily ("initial™) on test solutions and control waters were
temperature (temperature was adjusted to equal "final" temperature
before renewal), DO, pH and conductivity. 1In addition, alkalinity,
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hardness, and total residual chlorine were measured on each new
sample at the time of first use (1/25, 1/27, and 1/29).

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

Revised statistical procedures contained in the second edition of

"EPA's short-term chronic toxicity methods require decision process

for testing statistical assumptions before selecting a specific
statistical test to determine toxicity endpoints. [3] Fisher's
Exact Test was used to evaluate Ceriodaphnia survival effects
during the study. Based on tests for normal distribution and
homogenous variance of data, the statistical test used for endpoint
determination for survival data was Dunnett's Test. Note: 1In
addition to hypothesis testing, the IC,5 was determined as an
alternative test endpoint for PCM 1.0 due to significance

~ demonstrated based on a 7.64 percent decrease from the control

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

‘reported herein. .

Physical and Chemical Methods

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

" chemicals are recorded in a bound Laboratory Chemical Logbook and

specific chemicals used were documented on a chemical record sheet

contained in the study notebook.

Instruments: All identification, service, calibration, and
standardization information pertaining to TTL laboratory
instruments is contained in bound Laboratory Instrument Logbooks

and specific instruments used were documented on an instrument

record sheet contained in the study notebook.

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

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




5.2.4 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, respectively. [4]

5.2.7 Alkalinity was measured by titration of 100 mL samples with 0.02
N HyS804 to an end point of 4.5 according to TVA procedure ES-42.1.

[4]

5.2.8 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.

o - 5.2.9 Total residual chlorine (TRC) was determined using the DPD
Titrimetric Method according to TVA procedure ES-42.9, Rev. 0. [4]

5.3 Reference Toxicant Tests
5.3.1 Test Type: Fish - 7-day chronic (NOEC)
5.3.2 Standard Toxicants Used:

Copper Sulfate Reference Toxicant Solution
Source/Brand: ‘EPA _ -

5.3.3 Dilution Water Used: Moderately hard reconstituted water

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

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

demonstrated in fathead minnows exposed to Clinch River Mile 9.0,
Poplar Creek Mile 1.0, or Poplar Creek Mile 2.9 samples during the
CR-ERP Ambient Water Toxicity Study conducted January 25-
February 1, 1994.




6.1.2 Results, Survival Data:

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

Total Daily % Survival

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

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

SURVIVAL EFFECTS
CERIODAPHNIA SURVIVAL DATA . “FISH SURVIVAL DATA
{(PROPORTION SURVIVING) I (PROPORTION SURVIVING)
]

r“———J“—} {7 Y Ix
I TEST | (=
Y I:__lﬁsr__ﬂ NON-NORMAL DISTREUTION
ﬁ lm.uxum.m ' KOLOMOGOROY 'T* STAISTIC
Noec. Loec NORMALDSTREUTON W o HETERDGEHEOUS
G . Ty
N

RECOMMENDED V REPUCATES?
EQUAL NUMBER OF lsqwu.maos
No l“" REPUICATES? Es? ]
- & s v” v
—. | X '
FTEST WTH " o
BONFERRON DUNNETTS , Inm'summ WILCOXON RANK SUM
| | I ;
i
Y
ENDPOINT ESTIMATES l
i NOEC. LOEC

* Test mquires 4 repiicaiesirestment
 Lavene's Test usad due 1o vatiance equal 1o 200 for one of more treatments.

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

Survival (%) Data

Replicate :
Group 1 2 3 4 5 6 7 8 9 10 Mean S*
Control 100 100 100 100 © 100
CRM 9.0-50% 100 100 100 100 100
CRM 9.0-100% 90 100 100 100 98
PCM 1.0-50% 100 100 100 90 98
PCM 1.0-100% 100 80 100 80 90
PCM 2.9-50% 100 80 100 100 98

PCM 2.9-100% 100 100 100 100 100




Steel's Many-one Rank Test

Treatment Replicates Critical Rank Sum Rank Sum*
CRM 9.0-50% 4 10 18.0
CRM 9.0-100% 4 10 16.0
PCM 1.0-50% 4 10 16.0
PCM 1.0-100% 4 10 14.0
PCM 2.9-50% 4 10 16.0
PCM 2.9-100% 4 10 18.0

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

6.1.3 Results, Growth Data:

6.1.3.1 Statistical Decision Process for Determining Toxicity Endpoints for
7-Day Growth of Fathead Minnows, CR-ERP Study, January 25-
February 1, 1994.

WGROWTH AND REPRODU’QIION‘ EFFECTS

FATHEAD MINNOW GROWTH DATA CERIODAPHNIA REPRODUCTION DATA SELENASTRUM GROWTH DATA
(MEAN WEIGHT) {(NO. OF YOUNG PRODUCED) (CELLS/ML)
J

i

{ i

- (EXCLUDING concmm%%ns
r POINT ESTIMATION ABOVE NOEC FOR SURVIVAL)
- Y ,
ENOPOINT ESTIMATE SHAPIRO-WILK'S TEST NON—-NORMAL DISTRIBUTION
1£25, Ic50 KOLOMOGOROV *D* STATISTIC

o NORMAL DISTRIBUTION HETEROGENEOUS VARIANCE

»
HOMOGENEQOUS VARIANCE |- T OR HiORE
NO STATISTICAL ANALYSIS
RECOMMENDED REPLICATES?
NO EQUAL NUMBER OF
REPLICATES?
. NO
EQUAL NUMBER OF |
= YES ¢ r REPLICATES?
¥ ¥ YES ;

T-TEST WITH

BONFERRONI DUNNETT'S STEEL'S MANY—ONE WILCO‘“X,‘QI‘P_J‘ RANK SUM ¢
ADJUSTMENT TEST RANK TEST BONFERRON! ADJUSTMENT

ENDPOINT ESTIMATES
NOEC, LOEC

s Test requires 4 replicotes/treatment
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6.1.3.2 Analysis of Dry Weight (mg) Data Using Dunnett's Test for Fathead
Minnow 7-Day Larval Growth Test, CR-ERP Study, January 25-
February 1, 1994.

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

This represents a 19.64% decrease in dry weight, mg.
T = 2.45 Alpha = 0.05 (one~tailed test)

Growth Data (mg)
Treatment Replicate Mean 8%

1 2 3 4 5 6 7 8 9 10

Control 0.42 0.40 0.46.0.45 0.43
CRM 9.0-50% 0.40 0.40 0.43 0.49 0.43
CRM 9.0-100% 0.48 0.46 0.50 0.47 0.48
PCM 1.0-50% 0.49 0.46 0.45 0.49 0.47
PCM 1.0-100% 0.50 0.62 0.42 0.51 0.51
PCM 2.9-50% 0.33 0.49 0.48 0.44 0.44

— PCM 2.9-100% 0.43 0.43 0.45 0.51 : 0.46
*Values significantly less than the control (Medium). EMS = 0.002. - -
6.2 ” Ceriodaphnia Survival and Reproduction Test
6.2.1 Summary of Results: WNo survival effects were demonstrated in

daphnids exposed to Clinch River Mile 9.0, Poplar Creek Mile 1.0,
or Poplar Creek Mile 2.9 samples during the CR-ERP Ambient Water
Toxicity Study conducted January 25-31, 1994. Significant
reproduction effects were demonstrated for the undiluted Poplar
Creek Mile 1.0 samples based on hypothesis testing (Dunnett's Test)
of -data. Analysis of data using point estimation techniques showed
the ICy5 was greater than 100 percent, and, therefore, so was the
ICys-based NOEC. ICys5 analysis of data is the preferred method
according to current EPA guidance. [5]

6.2.2 Results, Survival Data:

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

-Treatment Total Daily % Survival

1 2 3 4 5 6
Control 100 100 100 100 100 100
CRM 9.0-50% 100 100 100 100 100 100
CRM 9.0-100% 100 100 100 100 100 100
PCM 1.0-50% 100 100 100 100 100 100
PCM 1.0-100% 100 100 100 100 100 100
PCM 2.9-50% 100 100 100 100 100 100
PCM 2.9-100% 100 100 100 100 100 100
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6.2.3 Results, Reproduction Data:

6.2.3.1 Statistical Decision Process for Determining Toxicity Endpoints for
6-Day (3-Brood) Reproduction of Ceriodaphnia, CR-ERP Study,
January 25-31, 1994,

ArgROWTH AND REPRODUCTION EFFECTS

THEAD MINNOW GROWTH DATA CERICDAPHNIA REPRODUCTION BATA SELENASTRUM CROWTH DATA
I FATHEAD ThEA whiGHT) {NO. OF YOUNG PRODUCED) l {caisa)
|

L HYPOTHESIS TESTING
[powt esmuarion |

am 9]
NON-NORMAL DISTRIBUTION
Dergay S AT |

NORMAL DISTRIBUTION HETEROGENEQUS VARIANCE
BARTLETT'S TEST >‘

mmma@wswmma‘ — NO

NO I EOUAL HUUSER OF
= vEs Y
T-=TEST WITH L

BONFERRON DUNNETT'S STEEL'S MANY—ONE
| apsssTMENT TEST

o Test requires 4 replicotes/treotment

6.2.3.2 Analysis of Reproduction (young/female/3-broods) Data Using
Dunnett's Test for Ceriodaphnia é-Day (3-brood) Reproduction Test,
CR-ERP Study, January 25-31, 1994.

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

This represents a 7.64% decrease in mean young/female.
T = 2.35 Alpha = 0.05 (one-tailed test)

Number Young
Treatment Replicate : - Mean 8%
1 2 3 4 5 6 7 8 9 _10

Control 41 34 36 35 39 37 40 34 39 39 37.4
CRM 9.0-50% 39 41 38 35 38 37 35 38 40 41 38.2
CRM 9.0-100% 39 41 30 39 38 38 35 40 32 37 36.9
PCM 1.0-50% 36 37 31 34 37 30 37 41 43 39 36.5
PCM 1.0-100% 36 31 32 33 32 31 33 32 35 35 33.0 %
PCM 2.9-50% 35 36 33 39 36 38 39 36 35 37 36.4

PCM 2.9-100% 34 31 32 35 36 39 35 34 36 34 34.6

*Values significantly less than the control (Medium). EMS = 7.4.
Note: PCM 1.0-100%: ICys >100%.
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6.3

6.3.1

6.3.2

6.4

6.4.1

6.4.2

6.4.2.1

6.4.2.2

6.4.2.3

6.4.3

6.4.3.1

6.4.3.2

6.4.3.3

Physical/Chemical Parameters

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

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

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

Reference Toxicant Tests

Summary of Results:

Reference toxicant tests conducted prior to CR-ERP Study showed
chronic results consistent with TTL control chart ranges for
fathead minnows and daphnids.

Fathead Minnows

Date/Time of Most Recent Test:
January 5, 1994/0945 CST to January 12, 1994/0930 CST

LOEC: 0.008 mg Cu/L

NOEC: 0.003 mg Cu/L

ICy5: 0.008 mg Cu/L

Control Chart Information:

Number of standard tests completed by laboratory: 51

LOEC Range: 0.008—0;62 mg Cu/L (one concentration incrementjm
NOEC Range: 0.003-0.008 mg Cu/L (one concentration increment)
ICy5 Range: 0.004-0.012 mg Cu/L

Ceriodaphnia

Date/Time of most recent test:
January 5, 1994/1245 CST to January 11, 1994/1245 CST

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

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

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

~13-




1.0 CONCLUSION

Surface water samples were collected by TVA Field Engineering
personnel from Clinch River Mile 9.0, Poplar Creek Mile 1.0, and
Poplar Creek Mile 2.9 on January 24, 26, and 28. Samples were
partitioned (split) and provided to the CR-ERP and TVA toxicology
laboratories for testing. Exposure of test organisms to these
samples resulted in no toxicity (survival or growth) to fathead
minnows; however, toxicity to daphnids (significantly reduced
reproduction) was demonstrated in undiluted samples from Poplar
Creek Mile 1.0 in testing conducted by TVA based on hypothesis
testing of data. Point estimation (ICyg) analysis of the data,
however, showed no toxicity in PCM 1.0 samples.
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ATTACHMENT I

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

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




»

TTL CHRONIC TOXICITY TEST MASTER CHECKLIST CL # on29

Study: DOE ﬂmbm«t Test Dates: I/Z;/Qll - ,2/,'/74
Date Issued: _//13/34 To: _NTC Report Due: ,3//¢/34 By: _DIg

1. Test organism availability: FH Hinnows—'r.L.*g'M c.u.* 75 Dpate
Daphnids - T.L. 9¢/ c.Uu. &  pate

2. Sample Collection Coordination: Date i-al-94 By M Wwith T{oh,‘ge;

3. Glassware availability: T.L. %é_ Tech. ___ Date _I-(g-97

4. Glassware prep. complete: Date /-i8-Fv = By _a.;g;_

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

6. Test organism availability verification: FH-OK? _Zf;_ Daphnids-0K? _gé_
7. Culture Medium Availability: Date /-2 7% By _%ﬁ_ With Qe/ms

8. FH Minnow accl:.mat:.on
Day 2

By x4 _

9. Test Initiation: FH-Date/Time (25- 9;{/1.}.10 Daphnid-Date/Time /—;2:'-?////«5 »

i Initial FH Sample gg'éﬁ

10. Daily: Day #: @ 1 2 3 4 S 6 7
Initial Chem. - T.L. 7 g?_ g?_ 5 s
T.M. *jﬁ/m- O\‘l’ Kot ‘6&" %ds- Qf‘r o A

Final Chem. - T.L. _#A V2 61 2 70)/5 &7
T.M. a2 ’)5/ 'ﬁ/p-&f LO&—pb- M 73

F.H. - T.L. _ézﬁ 91 &2 cjzf 015 Al VAR /4
TH.TS 5 Ts A5 ot ot 75 7S

Daphnid - T.L. S A/Y 54) Ly of) é/)' f;},ﬁf w4
. O S o O ot— st Tote 4

Log Samples - TjL'u;}‘l 4 &5 A 23 AA NA . /A
26, . J %——
Secv: ,7', Seats %‘.‘H B oK 0K h! S 1\ 4 o< Ok 4

11. Test Termination: FH-Date/Time 2-f- 91//zLa Daphnid-Date/Time /‘3/‘54 /// 20
Clean-up, By: ﬁ( E)Aug 2(-P%

12. Weigh Fish: Date pi-py-77 By a;é» 13. Run Stats: Date 02.08-%4 By (&
) 14. Report Prep.: Assigned To l lcfl 53 Date Q -22-94 By @é
_ 15. Report Final: Date 3-1-99 By Iyyy Approved: Da)

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




Chronic Study Fathead Record Sheet

study CL-€RP QA JaJd 9y
Test Organism___ P g/omelcs
‘ 25 7 */
Beginning Date/Time_ \-2s.J9¢ 4]
2t f3 /
Ending Date/Time =32 - 9¢ 1220
Personnel ;;i\ﬁ\,loec ke Hufaum;/; Sesler~

Control/Dilution Water fF-mcD #3156, /SHY (S5 ISR, /5T

Tést Treatment Identification
1. F-med
2. - CRm 9.0 50%
3. Cem 20  Io0%
4. Pem_ 1D SV
5. Pem |Lo (oD%
6. pm. 2.9 SD4
. Pomm 29 %

8.

Spawn Date Tile # Ha,tch Dat%_
Yau/a¢ 122345 1736101 Layray 71390
— - BF 1130 st
Test
NOEC > 106D T
LOEC
aLr 00&—7»&4—

Notes:




: . FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST Page _ ) of 2 _
Study CR€RP oA JAs 99 . 27" 207’ Personnel oS3, e £
Beginning Date/Time /-t~ p) Ending Date/Time a5 -5/ |2 2D Horawony
& =— Number Alive — Sesler
( | Treatment [ Rep | =fay - |
| ] 2 3 1 4 5 6 1 |
‘ o 1 L el wl e o | ktes:
‘ ke
E-mep 2 Vo 1o L 1w] d]w | * Basker radere.
po |10 Yo |10 | 0110 | \nevhatw afte
Yl e Lo | Joe [0 e thapge- Wt oA
B: |15 |45 |gc | Pl |75 |75 2697 net
1 b fen o ‘fewkf@"“f"
2110 {2 (1 © L1 ¢ sntrded - By S
2
Cam %.o /0 12 2 |y | 1O | p /9
S‘Do/c 3 /7 {9 (2 [ (C /0 [0 { - dae AprnAeeder
) [0 [0 /0 4 1o /0 /2 2- non- feede- geald
By: 178 |gsu, |75 ol @ | OC |75 |75
$SAmtté | DF YRS v o Pl toer?_ /0907 o500 | 0369
wies |1 | To0H o9 175 19
CRm. 4.0 2 (9 40 /o (o0 | (o /0 /¢
1O0% 3 /2 {7 (v lo (© |0 /2
4 I |3 (o o o | /0 /2
B: |15 jas b1 | ote|wt |75 (75
] 12 13 12 /| o /0 i2
[ o) 2 /9 (9 {0 w | W e 1,0
SOY, 3 /2 jo | 4> w | o e
N PP P P 7 W e
- By: {pp/asll astre [P o[B8 |1
SKweeE TN 1 IR 7] ,4vy‘§;;—k?- 1#’«‘\?4‘ (OK9¢ 22X [EY 1Y
’ laG 9t (9 Y 1> ¢ 1 0 o2
Pl (D 2 m_ 11 1o o | | 818
1O0% 3 {0 12 D 2 1o’ 10 /o
4 19 12 0 10 1o 9 8
B: | 8 |2 | o5 | a8 loys (W) | 875
"¢ 1 1o lw 1w Lo lin Lo
e 3.9 2 w_ | 9 4 i 7 13 9
sDY. 3 19 Io (0 /O o | g {0
! {3 1 L {0 2 K /o
o | g5 w5 [ op [ o [y |y [ off
0 1 A 3 4 5 5
Fed- Time/By: ocack Leds/rt Lxybrt OO plrtfrt cdt/en

! Q/el [Lofrs |RS/TS B3S/Ts R4l AR 2y /35

Iaferr  1635for— {C;Q.% Kk terolc NETAY
Dilution Water 10: (§57( (5§13 (S42~- 1582 rs50  [3¥y s
(PLARCS01-257) Reviewed By: /45  8/S b;)S g5 s gt &P
- S/ 7 A T

N e




N , FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST Page __&_ of _&_
Study CR<KP _aA_JAS 19;/ g5 EY . 2t Personnel <Sh. be ¢
Beginning Date/Time [-ag-7¢ /(> Ending Date/Time ias -5,/ 1720 w
= Number Alive —— Sesler
' Treatment l Rep l =fay -
| ] 2wl .3 4 5 6 1
FAMIE 10 3F 1 1635 | 10cFE L 1o78S | (0897 | (03Fy | j055Y
peerg | 10 | (71 0 1o | s0 | s0 |10 | Notes:
xm 2.9 2 2 1 9 o (o (0 o L0
{o0% 3 2% 10 /o 0 | {0 0 (O
4 {o [0 to lo | 4o /0 (0
B Jop o) el | Blf | pp5 | o8 | g
> ;
2
3
4
By:
1
2 _
3 o _ —
4
By:
1
2
4
By:
1
2
3
4
By:
1
2
3
)
By:
‘ 0 1 2 3 4 3 ]
Fed- Time/By: ce2efer &‘5‘%;14 _"QZ}KQ{{— ot ZOAYA T 0 /e
q;:.v'/n;); 12fTs [R3STS Jazers lﬁwé)ﬁkﬁﬂﬂ_ﬁé—? Ol

Lesgetr [P/t ofikt Juclan W30t
Dilution Water 10: |53l (535 (592 189) yS§/ /58 S8/

(PLARC501-257) Reviewed By: é;[f 175 p{-‘)ﬁ- S ;f} éé ggé




R 02 -08-74

: Bnalysis of Survival
CR-ERP JANUARY
Starting Date: 01/25/94
Survival (%) Data
Replicate
Treatment 1 2 3 4 5 6 7 8 ] 10 Mean
F-MEDIUM 1.00 1.00 1.00 1.00 . 1.00
CRM 9.0 50% 1.00 1.00 1.00 1.00 . . 1.00
CRM 9.0 100% 0.90 1.00 1.00 1.00 . . . 0.98
PCM 1.0 50% 1.00 1.00 1.00 0.90 . 0.98
PCM 1.0 100% 1.00 0.80 1.00 0.80 . . . . 0.90
PCM 2.9 50% 1.00 0.90 1.00 1.00 . . . 0.98
PCM 2.9 100% 1.00 1.00 1.00 1.00 . __ . . 1.00

No. of Critical ’ ~.
Treatment Replicates Rank Sum Rank Sum*
CRM 9.0 50% 4 10 18
CRM 9.0 100% 4 10 16
PCM 1.0 50% 4 10 16
PCM 1.0 100% 4 10 14
PCM 2.9 50% 4 10 16
PCM 2.9 100% 4 10 18

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




AW N

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

Non-paramatric analysis of toxicity data 2

5:43 Tuesday, January 21, 1992

STUDY=CR-ERP JANUARY ST_DATE=012594 PARM=MINS TEST=STEEL ----------

CRITICAL SIGNIFICANT

N CONTROL N EFFLUENT RANK SUM RANK SUM DIFFERENCE

[ A

R G GRS

18
16
16
14
16
18

10
10
10
10
10
.10
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5:43 Tuesday, January 21, 1992

H2Z o0
Z Xy X
HoAl 2

~
H®0nmY

STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
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Variable=CENTER

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

TEST FOR NORMAL DISTRIBUTION

N 28 Sum Wgts
Mean 0 Sum
Std Dev 0.075204 Variance
Skewness -0.45664 Kurtosis
Uss 0.152703 CS8S
cv .  Std Mean
T:Mean=0 0  Prob>|T|
Sgn Rank 8 Prob>|S|
Num “= 0 16
W:Normal 0.828921 Prob<W
Quantiles (Def=5)
100% Max 0.152434 99%
75% Q3 0.040743 95%
50% Med 0 90%
25% Q1 0 10%
0% Min -0.15243 5%
1%
Range 0.304867
Q3-0Q1 0.040743
Mode 0
Extremes
Lowest Obs Highest
-0.15243¢( 44) 0.040743¢(
-0.15243( 42) 0.040743(
-0.12223( 34) 0.040743(
-0.12223( 52) 0.152434(
-0.12223/¢( 21) 0.152434(
Missing Value .
Count 42
% Count/Nobs

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

UNIVARIATE PROCEDURE

Moments

60.00

28
-0
0.005656
0.76369
0.152703
0.014212
1.0000
0.6945

0.0002

0.152434
0.152434
0.040743
-0.12223
-0.15243
-0.15243

Obs
51)
53)
54)
41)
43)

5:40 Tuesday, January 21, 1992




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

2

5:40 Tuesday, January 21, 1992

-(' ----------- STUDY=CR-ERP JANUARY ST DATE=012594 PARM=MINS ----cceennnm-

UNIVARIATE PROCEDURE

Variable=CENTER

Stem Leaf # Boxplot

1 55 2 0

1

0 ;

0 000000000000444444444 21 o—d-—+

-0

-0

-1 222 _ 3 0

-1 55 2 *

e T et
Multiply Stem.Leaf by 10**-1
3 Normal Probability Plot
0.175+ % *prbdd
| FIFSr
] FIFSrSr
_ l . ************+** * *

| FR

[ b
| ++++4++* ¥

-0.175+4++++47* *

B e e R it L T T SIS REEP S

-2 -1 0 +1 +2




*  Tests of assumptions for survival data (arcsine transformed) 3
TEST FOR NORMAL DISTRIBUTION
5:40 Tuesday, January 21, 1992

( : : UNIVARIATE PROCEDURE
Schematic Plots

Variable=CENTER

0.35

0.3

-0.05

-0.15

PARM MINS

ST_DATE
STUDY

012594
CR-ERP J



Tésts of assumptions for survival data (arcsine transformed) 4
TEST FOR NORMAL DISTRIBUTION
5:40 Tuesday, January 21, 1992

-( ----------- STUDY=CR-ERP JANUARY ST DATE=012594 PARM=MINS ----=--oc-cceco-
Plot of CENTER*RANKIT. Symbol is value of TRT NO.
CENTER

0.15

0.05

-0.05

-0.10

-0.15

RANK FOR VARIABLE CENTER

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




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

----------- STUDY=CR-ERP JANUARY ST DATE=012594 PARM=MINS --------ccc==-n-

FREQUENCY OF CENTER

FREQUENCY
12 + d*kk kK
| %* de ok k k
11 + dok Kk dok
I * ¥ de Kk %
10 + kkkkk
I * kKK
9 + * ke kK *dkk ok k
I Kk khk %k dedkok
8 + Yk ke kK *kkkk
I ddkdkk R %otk Kk
7 + d ok d kR % d % % %k
I *kkkk * % % % %
6 + T kK kdkdkkk
I - ¥* %k % & K %k ke kK
5 + *kk kK *kkkk
I — - I % ¥ gk Kk kkdkkdk
74 + *kkkk % %k gk
| %* % %k ¥ ok % ¥k % K %k
3 4+ Kk dk Kk *d %k kK d % % K %k
| *kkKkk * % % k¥ % &k Kk
2 4+ *dkdk kK kkkk ok * % kk K % % % % % kkkkk
I *dkdkk kkkkk dokdKk do o g e % *kkkKk
1 + *dekkk d*dkodkdk % J % % % dodke ke ek *kdkkk
| Tdkkk *kdek R ddk gk ok *hkkdk %ok % de K

CENTER MIDPOINT




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

5:40 TUesday, January 21, 1992

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

- i ~ LEVENE'S TEST WILL BE USED -




Téests of assumptions for survival data (arcsine transformed) 6
TEST FOR NORMAL DISTRIBUTION

5:40 Tuesday, January 21, 1992

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

LEVENE'S TEST WILL BE USED




¥

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

5:40 Tuesday, January 21, 1992

7

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

General Linear Models Procedure
Class Level Information

Class Levels Values

TRT 7 CRM 9.0 100% CRM 9.0 50% F-MEDIUM PCM 1.0 100%

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

Number of observations in by group = 70

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




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

5:40 Tuesday, January 21, 1992

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

General Linear Models Procedure

Dependent Variable: ABS VAL

Source DF
Model 6
Error 21
Corrected Total 27

R-Square

0.830764
Source DF
TRT - 6
Source DF

I 6

Sum of
Squares

0.07333724
0.01493962
0.08827687

C.v.

55.60444

Type I SS

0.07333724

Type III SS

0.07333724

Mean
Square

0.01222287

0.00071141

Root MSE

0.026672

Mean Square

0.01222287
Mean Square

0.01222287

F Value Pr > F

17.18 0.0001

ABS VAL Mean

0.04796790

F Value - Pr > F
17.18 0.0001-

F Value Pr > F
17.18 0.0001
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Study/Date ceer Jay 9¢  Aeweich _ Personnel %
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. Page I of 2
( FATHEAD DRY WEIGHT RECORD SHEET

8Study/Date: CR-ERP QA JANUARY i ’ Personnel: DJ3

Pans:Date/Time of Drying: 02/01/94-1335 to Figh:Date/Time of Drying: 02-04-94/0750-0950 CLR
02/02/94-0720
Pans:Date/Time of Weighing: 02-02-94/0830-1030 Fish:Date/Time of Weighing: 02-04-94/1300-1415

| {

Mean Wt. | Mean Wt. [Mean Wt|

| [ [
|sample ID | Tare Wt. |Tare + Fish Wt.| Fish Wt. | # Fish | grams |pifference | mg | Notes:
fomemeoomoaenoeo- R B fomeee- smmmmee- sfameeeeee- f=men-- ARt EEREELE S Jesrmemmanen |
| 1. | 1.00958 | 1.01044 | 0.00086 | 10 | 0.000086 | - | -]
! i i | } | | | |
[ | | { { { | | |
| Initial 2. | 1.05367 | 1.05454 | 0.00087 | 10 | 0.000087 | - | - |
| | | | ! | [ ! !
! | [ ] ] I | ] ]
| 3. | 1.00897 | 1.00984 | 0.00087 | 16 | o0.000087 | - -
| [ | | | { [ | !
! | ! ! | | i | |
| 4. {- - 1.04885 | 1.04973 | o0.00088 | 10 | o0.cc00088 | - ] - |
! ]
jInitial - 0.000087 |
| Mean wt. |
1 : !
| 1. | 0.99383 | 0.99799 | ©0.00416 | 10 | 0.000416 | 0.000329 | 0.416 |
1 | ! 1 | | ] | |
| | | | | | | | |
|MEDIUM 2. { 1.04586 | 1.04988 | 0.00402 | 10 | 0.000402 | 0.000315 | 0.402 |
| | | ! ! I ] | !
| | | o I I ] { [
| 3. i 1.02007 | 1.02469 | 0.00462 | 10 | 0.000462 | 0.0600375 | 0.462 |
| { | | | | | { |
! | | I | ! ! { ]
| 4. | 0.99080 | 0.99527 | 0.00447 | 10 | 0.000447 | 0.000360 | 0.447 |
| !
| 1. | 1.02212 | 1.02612 | 0.00400 | 10 | 0.000400 | 0.000313 | 0.400 |
| | | { | { | | |
| ] ] | | ! | | |
|crRM 9.0 2. | 1.01509 | 1.01911 | 0.00402 | 10 | 0.000402 | 0.000315 | 0.402 |
! 50% | ! | | ! | | I
| | i | | 1 | | |
| 3. | 0.99111 | 0.99536 | 0.00425 | 10 | 0.000425 | 0©0.000338 | 0.425 |
i | ! | | | ! | |
| | ] | 1 | I | |
i 4. 1 0.99199 | 0.99687 | 0.00488 | 10 | 0.000488 | 0.000401 | 0.488 |
{ == == a==|
| 1. I 1.03494 | 1.03928 | 0.00434 | 9 | 0.000482 | 0.000395 | 0.482 |
| I I ! | ] I | ]
I | | ] I | i | |
|CRM 9.0 2. | 1.00259 |} 1.00715 | 0.00456 |} 10 | 0.000456 | 0.00036% | 0.455 |
H 100% | | l [ | | { {
| I B | ! | ! ! | |
f 3. | 1.03023 |} 1.03520 | 0.00497 | 10 | 0.000497 | 0.000410 | 0.497 |
| | | | ! | | 1 !
Val 4 Ve ’




i ¢ I [ I I ! | ! |
| 4. | 1.02469 | 1.02941 | o0.00472 | 10 | 0.000472 | 0.000385 | 0.472 |
I ‘ |
] 1. i 1.00333 | 1.00820 | 0.00487 | 10.! 0.000487 | 0.000400 | 0.487 |
| { | | ! | I |
I ! | ! | I ! | !
jpcH 1.0 2. f 1.05335 | 1.05791 | 0.00456 | 10 | 0.000456 | 0.000369 | 0.456 |
| sox 1 [ [ [ | | [ [
| | { | | | } ! |
| 3. | 1.02013 | 1.02460 | ©0.00447 | 10 | 0.000447 | 0.000360 | 0.447 |
| ! i ! 1 [ | | !
! | | | ! ] I l |
| 4. } 1.01373 | 1.01814 | 0.00441 | 9 | 0.000490 | 0.000403 | 0.490 |
| . ]
| 1. | 1.06288 | 1.06790 | 0.00502 | 10 | o.éoosoz | ©0.000418 | 0.502 |
l ] ] I J | l [ l
! l l 1 [ | x [ [
|pcM 1.0 2. | 1.03662 | 1.04156 | 0.00494 | 8 | 0.0006127 | o0.000530 {(0.617
| 1o0% [ | ! | [ [ | |
| 1 ! | ! | | | |
| 3. | 1.01796 | 1.02213 | 0.00417 | 10 | 0.000417 | 0.000330 |<o.417>1
| I 1 | ] I i ] ]
| | i I | | I ! i
] 4. | 0.99109 | 0.99518 | 0.00409 | 8 | 0.000511 | 0.000424 | 0.511 |
I s I
| 1. | 1.03787 | 1.04117 | 0.00330 ) 10 | 0.000330 | 0.000243 |(8.330
i | | -1 | | [ | ]
i [ I | ! i | | [
|pcH 2.9 2. | 1.00586 | 1.01023 | 0.00437 | 9 | 0.000486 | 0.000399 | £.486
So% | i ] ! | ! | |
| | | i | | | | |
| 3. | 0.99669 | 1.00148 | 0.00479 | 10 | 0.000479 | 0.000382 | 0.479 |
! ] 1 1 | 1 ! ! |
[ | | | i | | ! I
i 4. | 0.99340 | 0.99776 | 0.00436 | 10 | 0.000436 | 0.000349 | 0.436 |
! =t ===|
| o 1. | 1.01702 | 1.02125 | 0.00427 | 10 | 0.000427 | 0.000340 | 0.427 |
| i ! i | | i | |
| | | | I | | I |
jpcM 2.9 2. ] 1.01443 | 1.01870 | 0.00427 | 10 | 0.000427 | 0.000340 | 0.427 |
| 100% | | | | | | i !
| | ! I | I l ! }
| 3. | 1.07320 | 1.07771 [ 0.00451 | 10 | 0.000451 | ©0.000364 | 0.451 |
i l | | | ! | ] |
| | | | | | | ! |
| 4. | 1.07408 | 1.07915 | 0.00507 | 10 | 0.000507 | 0.000420 | 0.507 |
!

Reviewed By: Russell
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02-a4-94 <k

Analysis of 7-day Larval Growth Test

CR-ERP JANUARY
Starting Date: 01/25/94

Analysis of Dry Weight (mg) Data Dunnett’s Test

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

°,

This represents a 19.64 % reduction in Dry Weight (mg).

T -= 2.45 ALPHA = 0.05

Replicate o

TREATMENT 1 2 3 4 5 6 7 8 9 10 MEAN S
B Rt it e D

1 F-MEDIUM 0.42 0.40 0.46 0.45 . 0.43

2 CRM 9.0 50% 0.40 0.40 0.43 0.49 . . . . . . 0.43

3 CRM 9.0 100% 0.48 0.46 0.50 0.47 . . . . . . 0.48

4 PCM 1.0 50% 0.49 0.46 0.45 0.49 . . . 0.47

5 PCM 1.0 100% 0.50 0.62 0.42 0.51 . . . . . . 0.51

6 PCM 2.9 50% 0.33 0.49 0.48 0.44 . . . . . . 0.44

7 PCM 2.9 100% 0.43 0.43 0.45 0.51 . . . . . . 0.46

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

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




TREATMENT

CRM 9.0 50%
0 100%
0 -50%
.0 100%
9 50%
9 100%

MINIMUM SIGNIFINANT DIFFERENCE = 0.08 -

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

STUDY=CR-ERP JANUARY
ST_DATE=012594

- PARM=MING

DUNNETT’S TEST
T = 2.45 ALPHA =-0.05

N MEAN SIGNIFICANT
DIFFERENCE
4 0.43
4 0.43
4 0.48
4 0.47
4 0.51
4 0.44
4 0.46

THIS REPRESENTS A 19.64 % DECREASE IN SURVIVAL FROM THE CONTROL




TREATMENT

N W

F-MEDIUM

CRM
CRM
PCM
PCM
PCM
PCM

9.

NN =R W
W WOwoooo

0 50%
100%
50%
100%
50%
100%

0.42
0.40
0.48
0.49
0.50
0.33
0.43

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

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

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

DUNNETT’'S TEST

T = 2.45 ALPHA = 0.05

'REPLICATE
2 3 4 5

0.40 0.46 0.45 . .
0.40 0.43 0.49 . .
0.46 0.50 0.47 . .
0.46 0.45 0.49 . .
0.62 0.42 0.51 . .
0.49 0.48 0.44 . .
0.43 0.45 0.51 . .

6

0.08

10 MEAN S

. 0.43
. 0.43

0.48
. 0.47
. 0.51
. 0.44

0.46

CONTROL

2




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

General Linear Models Procedure
} Class Level Information

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

Number of observations in data set = 70

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




)

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

General Linear Models Procedure

Dependent Variable: RESP

Source

Model

Error

Corrected Total

Source

TRT

Source

TRT —

DF

21
27
R-Square

0.304271

DF

DF

Sum of
Squares

0.02208571
0.05050006
0.07258571

C.v.

10.67709

Type I SS

0.02208571
Type III SS

0.02208571

Mean
Square

0.00368095

0.00240476

Root MSE

0.0490384

Mean Square
0.00368095
Mean Square

0.00368095

4

F Value Pr > F
1.53 0.2168
RESP Mean
0.45928571

F Value Pr > F
1.53 0.2168

. FValue Pr > F
1.53 - 0.2168




Tests of assumptions for untransformed data

Test for Normal Distribution
10:22 Thursday, February 6, 1992

Variable=CENTER

Moments
N 28 Sum Wgts
Mean 0 Sum
Std Dev 0.043248 Variance
Skewness -0.07951 Kurtosis
Uss 0.0505 CsS
cv . . Std Mean
T:Mean=0 0 Prob>|T|
Sgn Rank -2.5 Prob>|S]|
Num “= 0 27
W:Normal 0.949265 Prob<W
Quantiles (Def=5)
100% Max 0.1075 99%~
75% Q3 T0.02 95%
50% Med -0.00375 90%
25% Q1 -0.02375 10%
0% Min ~-0.105 5%
1%
Range 0.2125
Q3-01 0.04375
Mode 0.0175
Extremes
Lowest Obs Highest
-0.105¢ 51) 0.045¢(
-0.0925¢ 43) 0.055¢
-0.0325¢ 2} 0.055¢(
-0.03¢ 12) 0.06(
-0.03¢( 11) 0.1075¢(
Missging Value .
Count 42
% Count/Nobs 60.00

UNIVARIATE PROCEDURE

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

28
0
0.00187
1.512062
0.0505

0.008173

1.0000
0.9534

0.2124

0.1075
0.06
0.055
-0.0325
-0.0925
-0.105

Obs
53)
52)
64)
14)
42)

1




Tests of assumptions for untransformed data 2
Test for Normal Distribution
10:22 Thursday, February 6, 1992
o pemmmmmeees STUDY=CR-ERP JANUARY ST DATE=012594 PARM=MING -=---cncccmemnn-
UNIVARIATE PROCEDURE

Variable=CENTER

Stem Leaf # Boxplot
10 8 1 0
8
6 0 1 |
4 555 3 |
2 28 2 t~---- +
0 025888 6 [+ |
-0 8222852 7 * oo *
-2 200552 6 fmmm - +
-4 I
-6 l
-8 2 1 0
-10 5 1 0
Rt e 4
Multiply Stem.Leaf by 10%**-2 -
i Normal Probability Plot
0.11+ * ++
i | FIFIFRISN
| FIe Fu
| *H gy
| Fkhy
[ prEkkk *
l % kg Kk
| * ok ghkgpkg
| ++++
| e+
| +444s ¥
~0.11+++ *
e b e R el Tttt A baialas et
-2 -1 0 +1 +2




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

¢ UNIVARIATE PROCEDURE
Schematic Plots

Variable=CENTER

I
0.125 +
I
|
| 0
0.1 +
|
I |
I |
0.075 + |
I |
I l
I |
0.05 + |
I I _
I - '
I I - o
0.025 + |
_ | PRS- +
I I I
I | |
0+ |+ |
I *oomm %*
I I |
| I I
-0.025 + $mme-- +
_ | I
I |
| |
-0.05 + |
I I
I I
I I
-0.075 + |
I I
I I
| 0
-0.1 +
| 0
I
I
-0.125 +
____________ fommmm
PARM MING
ST_DATE 012594
STUDY CR-ERP J




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

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

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

0.10

-0.05
-0.10
-0.15

l
l
+
I
I
I
|
I
+
l
|
|
|
l
+
l
|
l
!
l
0.00 + ) 523
l
I
|
|
|
+
I
|
l
|
|
+
I
l
|
l
I
+
I

RANK FOR VARIABLE CENTER

NOTE: 42 obs had missing values. 6 obs hidden.

)




TREATMENT

F-MEDIUM

CRM 9.0 5

CRM 9.0 1

PCM 1.0 5

PCM 1.0 1

PCM 2.9 5

PCM 2.9 1

Tests of assumptions for untransformed data 5

Bartlett’s Test for Homogeneous Variance

STUDY=CR-ERP JANUARY

ST_DATE=012594

PARM=MING

N

MEAN
0.43
0.43
0.48
0.47

0.51

10:22 Thursday, February 6, 1992

VARIANCE
0.001
0.002
0.000
0.000
0.007
0.005

0.001

BARTLETT'S TEST STATISTIC = 10.562

PROB>B

0.103




Chronic Study Zooplankton Recofd Sheet

study_ (Q-€RP DA AW Gy
Test Organisn_ (. Aubia
9> X2

. 25
Beginning Date/Time__ |- 26-9¢ / /I'HS
Ending Date/Time__ | -3(-97 / {1 2D

Personnel C§M‘D(5(L]7}:‘!D\-fﬂ-w6k;/

Control/Dilution Water (-MzD #°s LS??’,

Test Treatment Identification

1. _(C.mep

2. cem 9.0 Sd%
3 CRwn\ 9.0 100
4 P LD SD%
5. Tem 1.2 1dd%
6
1
8

pem 2,9 <Pk
_ 7
Pemn 29 DL ¥ 450y

Released Fron To
Date Time Datﬁs Time
[-24-54 [0:00 pua I & oo
Test %

LOEC< [oD
LOEC_Pem2.9 N

o0 7

Notes: Tlage > >
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+ = Young present in brood cu
individual cup at renewal.
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Analysis of 6-day Reproduction Test
CR-ERP JANY94
Starting Date: 01/25/94
Analysis of Reproduction (# young/female/6 days) Data Dunnett’s Test

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

This represents a 7.64 % reduction in Reproduction (# young/female/6 days).

T = 2.35 ALPHA = 0.05

Replicater i
TREATMENT i1 2 3 4 5 6 7 8 9 10 MEAN S
. MEDIUM 41 34 36 35 39 37 40 34 33 39 37.40
2 CRM 9.0-50% 39 41 38 35 38 37 35 38 40 41 38.20
3 CRM 9.0-100% 39 41 30 39 38 38 35 40 32 37 36.90
4 PCM 1.0-50% 3 37 31 34 37 30 37 41 43 39 36.50
5 PCM 1.0-100% 36 31 32 33 32 31 33 32 35 35 33.00 *
6 PCM 2.9-50% 35 36 33 39 36 38 39 36 35 37 36.40
7 PCM 2.9-100% 3¢ 31 32 35 36 39 35 34 36 34 34.60

Source DF Sum OF Sg. Mean Sq. Calc F  F(0.05)
Among 6 88.371 31.395 4,240 0.0012
Within 63 - 6.200 7.400




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

( STUDY=CR-ERP JANS4

ST _DATE=01259%4
PARM=CERR

DUNNETT'S TEST

T = 2.35 ALPHA = 0.05

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

PCM 2.9-100% 10 34.60 _

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




Analysis of untransformed data 2
12:28 Monday, January 13, 1992

STUDY=CR-ERP JAN94
ST _DATE=012594
PARM=CERR

DUNNETT’S TEST

T = 2.35 ALPHA = 0.05

REPLICATE
TREATMENT 1 2 3 4 5 6 7 8 9 10 MEAN S
1 MEDIUM 41 34 36 35 39 37 40 34 39 39 37.40
2 CRM 9.0-50% 33 41 38 35 38 37 35 38 40 41 38.20
3 CRM 5.0-100% 39 41 30 39 38 38 35 40 32 37 36.90
4 PCM 1.0-50% 36 37 31 34 37 30 37 41 43 39 36.50
5 PCM 1.0-100% 36 31 32 33 32 31 33 32 35 35 33.00 =
6 PCM 2.9-50% 35 36 33 339 36 38 339 36 35 37 36.40
7 PCM 2.9-100% 34 31 32 35 ~36 39 35 34 36 34 34.60

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




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

General Linear Models Procedure

(’ ‘ Class Level Information
Class Levels Values
TRT 7 CRM 9.0-100% CRM

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

oo

Number of observations in data set = 70




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

General Linear Models Procedure

De,..ndent Variable: RESP

Source DF
Model ' 6
Error 63
Corrected Total 69

R-Square

0.287778
Source DF
TRT 6

Source DF

TRT 6

Sum of
Squares

188.37142857
466.20000000
654.57142857

C.V.

7.526505

Type I SS

188.37142857

Type III SS

188.37142857

Mean
Square

31.39523810

7.40000000

Root MSE

2.7202941

Mean Square
31.39523810
Mean Square

31.39523810

4

F Value Pr > F
4 .24 0.0012
RESP Mean

36.14285714

F Value Pr > F
4.24 0.0012
F-Value Pr7> F
4.24 0.0012




Tests of assumptions for untransformed data 1
Test for Normal Distribution
12:25 Monday, January 13, 1992
-Tf ------------ STUDY=CR-ERP JAN94 ST DATE=012594 PARM=CERR ~=-ccc--eceoccoemn-
UNIVARIATE PROCEDURE

Variable=CENTER

Moments
N 70 Sum Wgts 70
Mean 0 Sum . -0

Std Dev  2.599331 Variance 6.756522
Skewness -0.33935 Kurtosis 0.367667

Uss 466.2 C(CSS 466.2
cv . Std Mean 0.310679
T:Mean=0 0 Prob>|T| 1.0000
Sgn Rank 49 Prob>|S| 0.7671
Num “= 0 68

W:Normal 0.982808 Prob<W 0.7548

Quantiles (Def=5)

100% Max 6.5 99% 6.5
75% Q3 ’ 1.8 95% 4.1
50% Med 0 20% 2.9
25% Q1 -1.4 10% -3.4

0% Min -6.9 5% -4.9
1% -6.9

Range 13.4

Q3-Q1 3.2

Mode -0.4

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

-3.6( 62) 6.5( 39)




Tests of assumptions for untransformed data 2
Test for Normal Distribution
| 12:25 Monday, January 13, 1992

-{r ------------ STUDY=CR-ERP JAN94 ST DATE=012584 PARM=CERR ~----=====---=-w--
UNIVARIATE PROCEDURE
Variable=CENTER
Stem Leaf # Boxplot
6 5 1 |
5 |
4 145 . 3 , |
3 016 3 |
2 0011566688 10 |
1 114466668 9 P +
0 0014455568 10 *_ gk
-0 66654444222 11 | |
-1 94442000 8 fmmmmm +
-2 65400 5 [
-3 644422 6 |
-4 9 1 |
-5 5 1 |
-6 95 2 0
mmmegmmm oo m gt

6.5+ *4
| FIpr
I RN
l R
l *odedk ke ok
! *kok kK ~
l * d ok %
l *kkkk
I *kh kg
| Xk
I dede ok
| +Ha¥
| et *
-6.5++%* *
T et bt e R e LR RS Saiabal Sl
-2 -1 0 +1 +2




Tests of assumptions for untransformed data 3
Test for Normal Distribution
12:25 Monday, January 13, 1992

( ) UNIVARIATE PROCEDURE
Schematic Plots

Variable=CENTER

12

10

PARM CERR
ST_DATE 012594
STUDY CR-ERP J




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

R EEEEE R STUDY=CR-ERP JAN94 ST DATE=012594 PARM=CERR -----=-=ncocc-=n

( Plot of CENTER*RANKIT. Symbol is value of TRT_NO.
CENTER |
8 +
l
|
I
| 4
6 +
I
|
l
I 7 4
4 + 3
1 1
| 53
| 12
| 4
2 + 53 _
| 12
] 37
l 2
| 74
0 + 53
| 412
| 5 7
| 12
I
-2 + 53
| 41
| 7 -
| 12
| 7
-4 +
|
| 3
|
| 4
-6 +
| 4
| 3
l
|
-8 +
Rl e B it e e e R e i +--
-3 -2 -1 0 1 2 3

RANK FOR VARIABLE CENTER

F°'TE: 30 obs hidden.




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

STUDY=CR-ERP JAN94
ST_DATE=012594

PARM=CERR
TREATMENT N MEAN VARIANCE
MEDIUM 10 37.40 6.489
CRM 9.0-5 10 38.20 4.622
CRM 9.0-1 10 36.90 12.544
PCM 1.0-5 10 36.50 16.500
PCM 1.0-1 10 33.00 3.111
PCM 2.9-5 10 36.40 3.600
PCM 2.9-1 100 34.60 4.933

BARTLETT’S TEST STATISTIC = 10.921
PROB>B = 0.091




»

CR-'ZRP JAN94
CR-BERP JANS4
CR-ERP JAN94
CR-ERP JANS4
CR : JANS4

CR-w... JANS4
CR-ERP JAN%4

¥
012594
012594
012594
012594
012554
012594
012594

CERR
CERR
CERR
CERR
CERR
CERR
CERR

B I T N V)

MEDIUM

CRM 9.0-50%
CRM 92.0-100%
PCM 1.0-50%
PCM 1.0-100%
PCM 2.9-50%
PCM 2.9-100%

41.00
39.00
39.00
36.00
36.00
35.00
34.00

34.00
41.00
41.00
37.00
31.00
36.00
31.00

36.00
38.00
30.00
31.00
32.00
33.00
32.00

35.00
35.00
3%.00
34.00
33.00
39.00
35.00

39.00
38.00
38.00
37.00
32.00
36.00
36.00

37.00
37.00
38.00
30.00
31.00
38.00

38.00

40.00
35.00
35.00
37.00
33.00
39.00

35.00

34.00
38.00
40.00
41.00
32.00
36.00
34.00

39.00
40.00
32.00
43.00
35.00
35.00
36.00

39.00
41.00
37.00
39.00
35.00
37.00

34.00




el . ¥ . TCQS

THE VALUE OF P IS 25.0 oE \kmu(;n.a 1994

Ce

- ) 02-01-6¢
(-'TER THE NUMBER OF BOOTSTRAP RESAMPLES TO BE TAKEN a4

(80 IS THE RECOMMENDED NUMBER) :

THE NUMBER OF RESAMPLES IS 80

*%% T,ISTING OF GROUP CONCENTRATIONS (% EFF.)} AND RESPONSE MEANS ***

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

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

50.000 36.500 36.500

100.000 33.000 33.000

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

L R L R R Y R e R e s e R R R L1

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

dhkhkhkkkhkhkhhkhkhhdbhkhhhhkkhbhkhkrkhhhkhkrkkdhdrdhrhhkrdhdrhohhrrhehkhhbhrkhidkk

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

C:\BOOTSTRP>
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DOE -017/94-- JANUARY 25-FEBRUARY 1994 - INITIAL ANO FINAL CHEMISTRY

INITIAL CHEKMISTRY
HEDIUK (FISH) PCH 1.0 50% W/C-HEDIUM
INITIAL WARNED INITIAL WARMED |
DAY  TEMP TEMP 00  pH COND HARD ALK CHLORINE DAY TENP TEWP D0 pH COND HARD ALK CHLORINE
0 2.5 25.3 8.4 8.1 320 8.5 6 - 0 - 249 8.2 7.8 290 - - -
1229 5.4 82 81 310 8.5 60 - I - u9 82 7.8 88 - - -
2 2.5 249 83 8.2 310 8.5 & - 2 - 4.8 82 7.7 298 - - -
30217 252 8.4 8.2 M0 - - - 3 -~ 248 81 7.8 297 - - e
4 207 248 8.5 8.1 316 855 62 - & - 250 83 7.8 u6 - - -
5 204 247 85 8.0 325 87.2 6 - 5 - 5.1 83 7.7 w6 - - -
b 207 5.0 8.4 8.0 34 --- - - T
MEAN 215 25.1 8.4 8.1 317 85.8 62 --- MEAN 0.0 249 8.2 7.8 278 0.0 0 -
NN  20.4-24.7 8.2 8.0 310 855 40 --- NIN 0.0 24.8 8.1 7.7 246 0.0 0 - -
NAX 209 25.4 8.5 8.2 325 872 63 - MAX 0.0 25.1 8.3 7.8 298 0.0 0 -
NEDIU (CERIO) PCH 1.0 100%
INITIAL WARNED INITIAL WARMED
DAY TEMP TEMP DO  pH COND HARD ALK CHLORINE DAY TEMP TENP DO  pH COND HARD ALK CHLORINE
0 221 25.0 8.4 8.1 328 90.6 62 - 0 1.3 250 8.4 7.7 54 9.2 71 (0.1
1 2.2 25.0 8.3 8.0 3 - - e 1 2.0 254 8.4 7.0 285 - - ==
2 0.8 251 83 8.0 3 - - - 2 0.9 252 8.4 7.6 22 N6 63 (0.1
30217 5.0 83 81 328 - == --- 3 3.8.25.2 83 7.6 3 --- - e
£ 203 4.8 83 8.0 30 --- - - § 0.2 249 82 7.6 164 65.0 42 (0.1
5 203 25.0 85 7.9 330 - - - 5 2.6 25.01 8.2, 7.6 184 - - e
I 6 2.5 255 83 7.5 183 - - -
MEAN 211 25.0 8.4 8.0 328 90.6 62 - MEAN 1.9 25.2 8.3 7.6 219 849 59 (0.1
KIN 203 248 8.3 7.9 326 %06 62 - MIN 0.2 249 8.2 7.5 154 650 42 (0.1
MAX 221 251 8.5 8.1 330 906 62 - MAX 3.8 255 8.4 7.7 23 9.2 71
CRH 9.0 50% W/F-HEDIUM PCH 2.9 50% W/F-HEDIUM
INITIAL WARMED INITIAL WARKED
DAY  TEMP TEMP DO  pH COND HARD ALK CHLORINE DAY TEMP TEMP 00  pH COND HARD ALK CHLORINE
0 .- 252 84 7.9 20 - - e 0 - 5.2 8.3 7.0 8 - - e
1= 255 8.3 7.9 28 - -e- e I - 253 83 7.7 8 . o-m oo
2 - 5.3 84 7.9 287 --- - - 2 - 5.2 84 7.6 20 --- e ee
3 - 5.4 83 7.8 287 -m- wem oo 3 - 252 83 7.6 220 - e
¢ .- 5.3 8.4 8.1 286 -e- wee e § - 253 B4 T4 27 e o
5 - 8.2 8.4 80 290  --- we- e 5 - 5.0 84 7.6 0 - v oo
5 - 253 B4 8.0 1 e e oo 6 - 5.2 8.4 7.6 240 - o
MEAN 0.0 253 8.4 7.9 288 ¢.0 ¢ === MERW  0.C 252 B T.E 2ol 0.0 Y -
MiN 0.6028.2 8.7 7.8 28 8.6 Y - . MIN I S N Y -
HAX R 8.6 8.1 29 0.6 0 --- MAL G.0 82 g 77 st ¢ -




CRK 9.0 50% W/C-MEDIUN PCH 2.9 50% N/C-MEDIUM
INITIAL WARMED INITIAL WARMED

DAY  TEMP TENP DO pH COND HARD ALK CHLORINE DAY TEMP TEMP DO  pH COND HARD ALK CHLORINE
0 -~ 251 81 8.0 289 - - - 0 - 251 81 7.8 292 e e e
1 - 53 82 719 % - - - 1 - 251 82 78 8% - - -
2 -- 248 8.2 79 ¥4 -~ - --- 2 - 5.0 83 7.7 27 - - ewe
3 - 253 8.1 7.9 295 - om0 e 3 -~ 253 8% 7.7 %9 - mm em-
4 - 4.9 82 80 29 <= - --- 4 - 25,0 8.2 7.8 244 - - ---
5 -~ 5.0 83 80 292 --—- -~ --- 5 -~ 250 8.3 7.7 241 - - o
6 e e A e 6 R Lt

MEAN 0.0 25.1 8.2 8.0 292 00 O --- HEAN 0.0 25.1 8.2 7.8 270 0.0 ¢ -

HIN 0.0 248 8.1 7.9 289 0.0 0 - MIN 0.0 25.0 8.1 7.7 241 0.0 0 -

KAX 0.0 25.3 8.3 8.0 295 0.0 0 - MAX 0.0 25.3 8.3 7.8 292 0.0 0 -

CRM 9.0 100% PCH 2.9 100%

INITIAL WARMED INITIAL WARMED -

DAY  TEMP TEMP DO  pH COND HARD ALK CHLORINE DAY TEMP TEMP DO  pH COND HARD ALK CHLORINE
0 ——+1 249 8.4 7.9 263 116.3 103 (0.1 0 3.3 25,2 8.3 7.7 2% 100.9 74 (0.1
1 2.8 255 84 7.9 23 - - - 1 1.3 254 8.2 7.7 %7 - == -
2 2.2 25,3 8.4 7.8 266 116.3 102 (0.1 2 0.8 25.2 8.4 7.5 228 838 53 (0.1
3 3.9 255 8.3 7.8 25 - - -e- 3 1.7 251 8.4 7.5 27 - - -
§ 0.8 24.9 8.3 8.1 255 1it.2 95 (0.1 § 4.6 25.3 8.2 7.6 153 %81 37 (0.
5 2.4 253 83 8.0 2% - - ee- 5 14 251 82 7.6 1583 - - ---
6 2.5 25.2 8.4 8.0 288 --- - - 6 1.9 25,2 83 7.5 82 - - -

NEAN 2.2 25.2 8.4 7.9 261 114.6 100 (0.1 KEAN 2.1 25.2 8.3 7.6 204 80.9 §5 (0.1

MIN 0.8 269 8.3 7.8 255 111.2 95 (0.%- HIN 0.8 25.1 8.2 7.5 152 5.1 37

HAX 3.9 25.5 8.4 8.1 266 116.3 103 (0.1 HAX 46 253 8.4 7.7 257 1009 4

PCK 1.0 50% W/F-HEDIUM

INITIAL WARMED

DAY  TEMP TENP DO pH COND HARD ALK CHLORINE -
0 - 250 8.4 7.8 28 --- - ---
1 -=- 252 8.2 7.7 282 - - -
2 - 252 8.4 7.7 293 - - -e-
3 - 253 84 7.6 291 - - -
4 - 254 8.4 7.6 282 - - -
5 -~ 5.3 8.4 7.6 245 -~ - -e-
¢ - 253 8.3 7.6 247 - == e--

MEAN 0.0 25.2 8.4 7.7 269 0.0 ¢ -

{ 0.0 250 8.2 7.6 242 0.9 ¢ -
MAX 0.0 25.4 8.4 7.8 293 0.0 ¢ -




( FISH FINAL

CRM 9.0 50% W/F-MEDIUM CRM 9.0 100% PCM 1.0 50% W/F-MEDIUM
DAY TEMP 00  pH  COND DAY  TEMP DO pH  COND DAY TEMP DO pH  COND
1 256 6.3 7.8 1253 59 7.8 1 255 63 7.2
25.7 6.6 295 25.4 5.5 266 254 5.9 288
25.6 6.2 25.2 6.2 5.2 6.0
25.6 6.5 25.4 6.1 25.4 6.1
2 25.5 5.8 2 25.4 5.7 T2 8.3 6.2
25,2 6.2 7.8 25.3 6.0 7.9 26,0 5.8 7.7
25.6 5.6 289 25.4 5.7 267 253 5.6 279
6.3 5.8 25.7 5.9 26.0 5.9
3 256 5.6 3 5.8 5.0 37 25.7 5.5
259 5.4 25.3 5.7 25.7 5.3
25.3 5.7 7.8 25.8 5.7 1.9 5.9 5.6 7.6
25.5 5.4 291 25.3 5.4 268 25,5 5.1 293
4 253 4.1 292 4 251 5.9 267 4 249 5.4 297
24.8 5.8 25.6 5.5 25,9 5.2
25.3 5.4 6.2 5.6 25.3 5.6
5.7 5.9 7.8 25.3 52 7.8 25.2 5.3 7.6
5 269 5.3 7.6 5 249 6.2 7.8 . 5 246 56 7.4
24.5 5.9 292 c 289 5.1 261 2.8 5.3 245
25.0 4.6 25.1 6.0 25.2 5.3
25.1 5.7 24.5 6.1 25.3 5.0
6 244 6.2 6 24.8 6.5 6 25.1 6.0
25.2 6.1 7.8 24.8 59 7.8 24.9 6.0 7.5
2.8 6.2 295 25.5 6.3 260 28,7 6.2 247
246 6.4 : 25.4 5.8 25.4 5.8
7 256 6.6 7 2.8 6.6 7 249 6.4
C24.2 69 24.8 6.4 285 5.8
286 6.6 7.8 24.9 6.7 8.0 2667 5.9 7.5
2.6 6.2 291 28,6 6.3 257 25.0 6.4 249
MEAN 25.2 5.9 7.8 292 MEAN  25.2 5.9 7.9 264 MEAN 25.3 5.7 7.6 21
MIN 24.2 4.1 7.6 289 MIN  24.5 50 7.8 2%7 MIN- 24.5 5.0 7.4 245
MAX 26,3 6.9 7.8 295 MAX  26.2 6.7 8.0 268 MAX 260 6.4 7.7 297
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MEDIUM

(=)
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MEAN TEMPERATURE 25.2

RINIMUM: 21.4
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FINAL
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.,
RO F= = RO CO

24.6
25.0
25.1
25.4
25.7
25.8
25.3
25.3
24.9
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HEAN

NIN
MAX

24.7
24.7
24.5
25.8
25.8
25.5
25.8
25.9
25.6
25.2

24,
24,
24.
24,
25.
25.
24,
24.

24

24.

N O O rr e OO WO O OO

L

PCH 1.0 50%
Day Do
1 7.9
2 7.9
3 8.3
4 8.1
5 8.3
6 8.1
HEAN 8.1
MIN 7.9
HAX 8.3
MEDIUM
DAY Do
1 7.9
2 7.9
3 7.9
4 8.0
5 8.2
6 8.0
HEAN 8.0
MIN 7.9
MAX 8.2
MEAN: 25.3
MIN:

24.2
HAX: 25.9

PCH 1.0 100%
DaY Do
1 8.0
2 8.0
3 8.4
4 8.1
5 8.4
b 8.1
HEAN 8.2
MIN 8.0
HAX 8.4
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WINKLER TITRATION METHOD
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ATTACHMENT IIX

CR-ERP AMBIENT WATER TOXICITY STUDY
Meter Calibration - Copies of Logbook Pages
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DO -METER STANDARDIZATLON
WETER ID: 2
OATE:_1/14/ 93 T¢HE: beys BY:Ts DATE: 3[&{ /44 TIME: ysp  BYIAS
INITIAL READING: 9. :

WATER TEMP: 3 .

MINKLER #1: E‘? 0. Q¢
X: 9%

CORRECTED READING: ¢

NOTES:

INITIAC READING: L¥-2 9.

WATER TEMP: /Z.D ,
WINKLER #1: 5_\& 2. as
X: 443

CORRECTED READING: § E

DATE: V(&Zq'f 41!«5:05;35: BY: 75
INITIAL READING: 4%
. WATER TEMP:_(1.S
WINKLER #1: %LB S o
X: 23S -
CORRECTED READING: _ )\

DATE: TIME: BY:
INITIAL READING:
WATER TEMP:
WINKLER #1:

X:
CORRECTED READING: __ -

#2:

NOTES: Ligeel ot Vo of Mo dizedin

OATE: [/25/79 _ TIHE: 0200
INITIAL READING: 2.5~
WATER TEMP:___20 8 °C-
WINKLER #1: g5 #2:
X: L¥s”
CORRECTED READING:__ S-S

BY: _,#é_

LY

NOTES:

oate: /2594 tue: (£ 32 mv: D=
INITIAL READING: %12—

WATER TEMP: ) '

WINKLER #1: %«1 #0: 53
X: 25

CORRECTED READING: Z.Z—-

ot o et e 2 o e 2

oate:/~36-9 4 vive:7:07 B paTE: 01-24 -S4 TIME: 1335 BY:

INITIAL READING: T~ ( - INITIAL READING:_§ .\

WATER TEMP: L0 "C— WATER TEMP: 0.9 'C

WINKLER #1:__ & #2: & -/ WINKLER #1:__ & { #:_ g
x: €/ X: K

CORRECTED READING: - | CORRECTED READING:__ &~ [

NOTES:

9/

INITIAL READING:

WATER TEMP: Qo s

WINKLER #1: 4 ¥2:

%/

X:
CORRECTED READI:NG: fl (

NOTES:

oaTE:_1/87/ %y };g&:T/tND. BY:_rs

INITIAL READING: .

WATER TEMP: L3

WINKLER #1: % .9 #2:
X:  3.95
CORRECTED READING:_$%.9

9.0
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METER 1D:
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DO METER STANDARDIZATION
2L

o iy e o s e o 0o e

oate: /X854 e 7245 o _O O
INITIAL READING:___ & (, :
WATER TEMP:_ANO- .
WINKLER #1: g 0w, SO
X: 2 ’
CORRECTED READING:

NOTES:

DATE: (4-28-9d  TIME: ;42S  BY: Cuc

INITIAL READING: .S

WATER TEMP: 2.1 "C

WINKLER #1:_%.S #2:
X:_ _8%.S%

CORRECTED READING:_3.S

X6

- o= e 4 o e e

oate: /255 ¢ T f0 7 wy: DEE

" INITIAL READING:
. WATER TEMP:

DATE: D1-2G-99  TIME: /LSS BY: Cue
INITIAL READING: §.3

WATER TEMP:_Q20.2 C

WINKLER #1: g #2, 3 WINKLER #1:_ 37y #2:_ 3D
X: <D X2 4%
CORRECTED READING: . _ CORRECTED READING: %.%
NOTES: - —
DATE: [~20~94 THE; 807 Br: D OATE: /- FO-9¢  TIME: /25D BY: &S

INITIAL READING: 5. /
WATER TEMP:

INITIAL READING: 24

WATER TEMP: f? Z
WINKLER #1: 0. 9- ( WINKLER #1: 9. #2: 9.
X: <. | X: .45
CORRECTED READING:___ 9. [ - CORRECTED READING:__ 9. (
NOTES:

oate: /- 3694 wume: 745 sy: ON—  pate: 61-31-94  TIME:_I3SS _ BY: Cant
INITIAL READING: 50 INITIAL READING:_£.9
WATER TEMP: . WATER TEMP:_ 1§ 4 C
WINKLER #1:__ < #2: S G WINKLER #1:_ G.O #:_ 8.9
X: . 9 o Xx: §£.4S ’ |
CORRECTED READING:: ’ Eg CORRECTED READING: __ & .9
NOTES:

DATE: __2;_[:_?_{7/71”5:_2:1&2 BY: _Qfé" DATE: -/-94  TIME:[490  BY: o/
INITIAL READING: INITIAL READING: 9.0
WATER TEMP: > WATER TEMP: 19./°C
WINKLER #1:__ . S #2: K~jl WINKLER #1: %, % #: 90
X: - X: Z,fz
CORRECTED READIgNG: g. 2 CORRECTED READING: _ —
NOTES :




22
pH METER STANODARDIZATION

METER 10: AP S

| DATE: ;leli.‘é TiME: (350 BY:"[S  DATE: ///’//@4 TiMe: D020 BY: 4o

Buffer Temp: Q. ¢ ) Buffer Temp: 20. 2 okl b2
pH 7.0 BUFFER Initial Reading:_7.6 _ pH 7.0 BUFFER Initial Reading:_ 27 (.95 Ae
Corrected Reading: Z Corrected Reading: __— oo
pH 4.0/10.0 Initial Reading:__ ¥¢ pH 4.0/10.0 Initial Reading: __ {.¢’®
BUFFER Corrected z?hng Yo BUFFER Corrected Reading:_Y.00
% Slope: %? % Slope: a4/,
ADDITIONAL Reading -15 Sec: LT ADDITIONAL Reading -15 Sec:__ 4,00

: 1YS STANDARD Reading - 1 Min:_ £.96

STANDARD ‘Reading - 1
w2

NOTES: {2ed
DATE:_ Y4194 TIME: /¥/0__ BY: 7 onTE: s/ 94 TIMEDSSS BY: TS
Buffer Temp:_ (9.5 Buffer Temp: <9-9F 5.
pH 7.0 BUFFER  Initial Reading:__ 2.D pH 7.0 BUFFER  Initial Reading: 2.0
Corrected Reading:_7.0 Corrected Reading™® &% 20
pH 4.0710.0 Initial Reading:__ 4O pH 4.0/10.0 Initial Reading:__% ©Os
BUFFER Corrected Reading:_(£.0 BUFFER Corrected Reading: «.0
% Slope: _FY 2 % stope: 41,
ADDITIONAL ~  Reading -15 Sec:_\ ADDITIONAL Reading -15 Sec: ;‘t‘b
STANDARD Reading - 1 Min:__ STANDAR t{g Reading - 1 Min: S
NOTES: 15 ) oy
DATE: ’//@[ TIME: _QF5S 8Y: Z=S DATE: }{7 TIME: g970  BY: TL
Buff‘er Temp:__{4.3 Buffer Temp:__ 20. ¥
pH 7.0 BUFFER  Initial Reading:__ /.| pH 7.0 BUFFER -Initial Reading:__ 7.9 _ O
~ Corrected Reading:_72.0 Corrected Reading: Z,Q
pH 4.0/10.0 Initial Reading:__% <O pH 4.0/10.0 Initial Reading: _ &0
BUFFER Corrected Reading: ¢« O BUFFER Corrected Reading: %0
% Slape: 99 1, % Slope: 38.\5
ADDITIONAL Reading -15 Sec: ‘% %0 ADDITIONAL Reading -15 Sec:_ 758
STANDARD Readl - 1 Min: S STANDARD .  Reading - 1 Min:_7.3° &
NOTES: __gail. nowt ha iff _talid, paed : gz _fn o9 (0
—L
oATE: V)4 e D% By: s oate: [ A7 Tive: / 04 gy DN~
- Buffer Temp:_ {6 f M Buffer Temp: 23.0
pH 7.0 BUFFER Initial Reading:__ 7 ©  pH 7.0 BUFFER Initial Reading: 7@
Corrected Readmg 2.0 Corrected Reading: E
pH 4.0/10.0 Initial Reading:__ ¥ ¢ pH 4.0/10.0 Initial Reading: £ o
BUFFER Corrected Reading: «.2 BUFFER Corrected Reading: A o©
% Stope: [0V /. % Slope: ?% S Po
ADDITIONAL Reading -15 Sec: 7 ¢ < ADDITIONAL Reading -15 Sec: Z 7

STANDARD Readigg - 1 Hin:_ 7. T 745 STANDARD Reading - 1 Min: 5 é . v
NOTES: _ pused ot thos. #pe ?,ﬁ AR PI NS R RS A2 o e

pate: [/ —%-ZZ TIME: /2 57D BY: g% DATE: 7-27-9Y  TIME:] 32D _ BY: '}U

Buffer Temp:___ 2/, & Buffer Temp:__ o2 €
PH 7.0 BUFFER  Initial Reading:__ ‘] D pH 7.0 BUFFER Initial Reading:__ 7O
Corrected Reading:__ 7.0 Corrected Reading:_ 7.0
pH 4.0/10.0 Initial Reading: __ M 0 pH 4.0/10.0 Initial Reading:__ ¥.©
BUFFER Corrected Readin 40 BUFFER Corrected Reading: e
% Slope: i % Slope: 99 3%
ADDITIONAL Reading -15 Sec: ADDITIONAL Reading -15 Sec: ? &
STANDARD Reading - 1 Min: ’i, STANDARD Reading - 1 Min:___ 7. 2

NOTES : Lmz/—

PLARCS501-980(C)




pH. METER STANDARDIZATION 23
METER 10: . #—5
DATE: 0/~ R)- 74 TIvE: j435  BY:_((HC  ovaTE: Wi 29971 1w f21<L by 0 ¥—
Buffer Temp: Q¢ Buffer Temp:__ 220
pH 7.0 BUFFER Initial Reading: 2.2 pH 7.0 BUFFER  Initial Reading:___ Ao
Corrected Reading: _ 7, & Corrected Reading:_ "R ©
pH 4.0/10.0 Initial Reading:___ ¢4 o pH 4.0/10.0 Initial Reading:__ 4/
BUFFER Corrected Reading:_ 44 O BUFFER Corrected Readin . O
% Slope: _ 90/ 5 % Slope: % S Zo
ADOITIONAL Reading -15 Seé:_ 7, & ADDITIONAL Reading -15 Sec: %2
STANDARD Reading - 1 Min:__ 7 7 STANDARD Reading ~ 1 Min: e
NOTES:
DATE: O f- 2 §- ¢ TE: [$£ 30 av-fggﬁ_ DATE: (-29- 9%  TIME: (0¥S~ BY: _L;zz_
Buffer Temp: Q.7 Buffer Temp: (2. 8
pH 7.0 BUFFER Initial Reading: :ZQ pH 7.0 BUFFER  Initial Reading:__ Z.o
Corrected Reading:__ %7 & Corrected Reading:__ 7.»
pH 4.0/10.0 Initial Reading: ¥ O pH 4.0/10.0 Initial Reading: ¥
BUFFER Corrected Reading: o) BUFFER Corrected Reading:_“.o
% Slope: ??5 % Slope: ‘'S4
ADDITIONAL Reading -15 Sec: 2= i ADDITIONAL Reading -15 Sec:___ 7. &
~ STANDARD Reading ~ 1 Min:___ 7 & STANDARD Reading - 1 Min:__ #. ¢
NOTES: :

e i —— = v n g s o o

OATE:_[2F-7Y TWE: /G D By; oaTE: £,F0-F TiMe: [p 35 BY: é—KK-
Buffer Temp: ﬁ/ Buffer Temp:
pH 7.0 BUFFER  Initial Reading: 24 pH 7.0 BUFFER  1Initial Reading:

Corrected Reading: Z Corrected Reading: éf %
pH 4.0/10.0 Initial Reading: pH 4.0/10.0 Initial Reading: Ao
BUFFER Corrected Rea BUFFER Corrected Reading:_+~ O

© % Slope: % % Slope: 7L 5_/;4 '
ADDITIONAL Reading -15 Sec: A ADDITIONAL Reading -15 Sec:__ 77

'STANDARD Reading - 1 Min: STANDARD Reading - 1 Min:__7Z 3
NOTES: (Ade s e’ [Fn g Slonclnlendors

i
Coate: 1=31-9¥ 1 /310 8v: L DATE: 2. &/- G ¥ TME: /250 BY:W

Buffer Temp: /7.5C. Buffer Temp:___ /7 7
pH 7.0 BUFFER  Initial Reading: 7.0 pH 7.0 BUFFER Initial Reading:__ 7 &
: Corrected Reading:__Z & Corrected Reading:_ &
pH 4.0/10.0 Initial Reading:___ % o pH 4.0/10.0 Initial Reading: % o
BUFFER Corrected Rea g BUFFER Corrected Reading: 2
% Slope: ;fg/ % Slope: P5
ADDITIONAL = Reading -15 Sec:___ 7 7 ADDITIONAL Reading ~15 Sec:’ 7.2
STANDARD Reading - 1 Min: 7 5 STANDARD Reading - 1 Min:__ 7 3 o .
noTes: ded i e [ ____Peecl prote oa01fd Coe ‘*’“‘f‘d’f&‘l :
DATE: .cl.Q:?LTIHE R0 50— pure. _Z-2-94  Tiee: /43D 6Y:_Tp 3
Buffer Temp:_ (205 Buffer Temp: 2.2 2 °C l
PH 7.0 BUFFER Initial Reading: Z~0 pH 7.0 BUFEER Initial Reading:_&-2
Corrected Reading: Z Corrected Reading: 7- O
pH 4.0/10.0 Initial Reading:___&f-0 pH 4.0/10.0 Initial Reading:_ 4. &
BUFFER Corrected Reading: “f-(>  BUFFER Corrected Reading: ¢- % ]
% Slope: é % Slope: 78.¢0 %0 !
AODITIONAL Reading -15 s’ec ADDITIONAL Reading -15 Sec: 7 .Y !

NOTES:

PLARCS01-980(C)

STANDARD eadlga - 1 mn ; % STANDARD Reading - 1 Min:__7. 5




62
pH METER STANDARDIZATION

METER 10: __#F ),

oate:_[-J4 -94 _ Tiwe: (295 mv: MRS vate: 258y Twe: oz BY: o)

Buffer Temp:  Z{,4 Buffer Temp: RO .(,
pt 7.0 BUFFER  Initial Reading: 7.4% pH 7.0 BUFFER  Initial Reading: &. 99
Corrected Reading: “7.00 Carrected Reading:_7.20
pH 4.0/10.0 Initial Reading:_ 9.4 pH 4.0/10.0 Initial Reading:__/0.00
BUFFER Corrected Reading:__ y2-00 BUFFER Corrected Reading: /2. 200
% Slope: 99.4 % Slope: 99 L%

ADDITIONAL Reading -15 Sec:__7.9Z ADDITIONAL Reading -15 Sec:__ F#. 97

STANDARD Reading - 1 Min: g 00 STANDARD Reading - 1 Min:__Z. 9 #

NOTES:

oates |- 26 94 viMe:_[205  BY: 4£D5 oATE: LD/ TiHE:_ 225 By D¥—
Buffer Temp:_Z/.S Buffer Temp:_ 2/. &
pH 7.0 BUFFER  Initial Reading:_ 7.cl pH 7.0 BUFFER Initial Reading:_ 7O
Corrected Reading: 20 Corrected Reading:_72.¢/
pH 4.0/10.0 Initial Reading: 7,99 pH 4.0/10.0 Initial Reading: 2002
BUFFER Corrected Reading: /2 .40 BUFFER Corrected Reading: /O v
% Slope: 99.9 . % Slope: gjé
ADDITIONAL Reading -15 Sec: Z. ¥ ADDITIONAL Reading -15 Sec:_ /. 7 &
STANDARD . Reading - 1 Min: STANDARD _ Reading -~ 1 Min: Z Z";_‘—_
NOTES: :

vate: [ Ue 94 v _j(s0 BY: 4G oate:_(27-FL Te: 04 B I
Buffer Temp:__ [ §. 9 Buffer Temp: .
pH 7.0 BUFFER Initial Reading:__ .77 pH 7.0 BUFFER Initial Reading: é 55

Corrected Reading:-7.¢ 0 Corrected Reading:__ ~
pH 4.0/10.0 Initial Reading:__ /¢, 02 pH 4.0/10.0 Initial Reading:

BUFFER Corrected Reading:__s2£. &2 BUFFER _Corrected Reading:_2.oz.2
% Slope: 7. 5% % Slope: _ 97, Se -

ADDITIONAL Reading -15 Sec: g 3 )Z ADDITIONAL Reading -15 Sec:__ 7 &Y
STANDARD Reading - 1 Min:__¢.% STANDARD Reading - 1 Min:___"2 &Y~

NOTES:

DATE: _/-27-94  TIME:/2/0 BY:_J7%° DATE: )-22-T4  TIME: /Y20 BY:(sC

Buffer Temp: 20.7°C. Buffer Temp:  2).3 '
pH 7.0 BUFFER  Initial Reading:_ 2.0y pH 7.0 BUFFER  Initial Reading:_ 0
Corrected Reading: =~ o Corrected Reading: 7.00
pH 4.0/10.0 Initial Reading:_s¢.0¢ pH 4.0430.0 . Initial Reading:_fo.o¢
BUFFER Corrected Reading: /¢-¢¢ BUFFER Corrected Reading: s0.06
% Slope: 9% 59 - % Slope: G4 & /.
ADDITIONAL Reading -15 Sec:__7.4¢ ADDITIONAL Reading -15 Sec:__ 7.¢C
STANDARD Reading - 1 Min:_7, 4% STANDARD Reading - 1 Min:__ 7.L3
NOTES:
DATE:_ /) -G+ Time:_J:ic 2 sv: Db pate: -2 Py time: 1295 BY:_ 75
Buffer Temp: /7.8 Buffer Temp:  J2.9%
pH 7.0 BUFFER Initial Reading: @ 22 pH 7.0 BUFFER Initial Reading:__7.00
Corrected Reading:_ A 0D Corrected Reading:_7.02 __
pH £.0/10.0 Initial Reading:_ /0. O [ pH 4.0/10.0 1nitial Readingzﬂyﬁ8
BUFFER Corrected Reading: /0-¥° BUFFER Corrected Reading:___ {2-290
% Slope: {255 % Slope: 77.<%

ADDITIONAL - Reading -15 Sec: %éb’ ADDITIONAL Reading -15 Sec:__ -6 F

STANDARD Reading - 1 Min: STANQCARD Reading - 1 Min: ER 4

PLARCS01-980(C)
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} pH METER STANDARDIZATION

METER ID: b

= = s=zz=szzssszszsszssssroseas
oATE:Z’ﬂe‘s“% TIHE:S,'?") ‘BY:‘D'H;—’DATE: C-28-94  TIME: Iy BY:Cue
Buffer Temp: _ /X.O Buffer Temp: J0.0'C

pH 7.0 BUFFER  Initial Reading:__ /OU pH 7.0 BUFFER Initial Reading:_7.0(
Corrected Reading: Corrected Reading:_7.00

pH 4.0/10.0 Initial Reading: - pH 4.0/1&0—=- Initial Reading:_ 4.4y
BUFFER Corrected Reading: . BUFFER Corrected Reading:_ /.00
% Slope: [OD . 50 % Slope: __r00.07.
ADDITIONAL Reading -15 Sec: . ADOITIONAL Reading -15 Sec: __2.39
STANDARD Reading - 1 Min: STANDARD Reading - 1 Min:__ 7.4¢
NOTES: clocne ol 'p,w&_ 01-25-9Y Cul
DATE: [’3044 TIME: %BA( BY: M’BATE: J-30-8¢ TIME: |2¢5~  BY: &495
Buffer Temp: (eSS " Buffer Temp: _ /9.(
pH 7.0 BUFFER Initial Reading:___ Z&S  pH 7.0 BUFFER Initial Reading:__ (.39
Corrected Reading:_ 7. Corrected Reading:_ 7. oo
pH 4.0/10.0 Initial Reading:__ /O. Oé pH 4.0/10.0 Initial Reading: 9. 99
BUFFER Corrected Reading:_ /&, BUFFER Corrected Reading:_ ;. Do
% Slope: 00 & % Slope: 100, ®
ADDITIONAL Reading -15 Sec:__ 7 S 4 ADDITIONAL Reading -15 Sec:__ 7. ¢ 3
STANDARD Reading - 1 Min: 45 S STANDARD Reading - 1 Min:_Z ¢ (
NOTES: . .

owte: D059 e 743 vy O—oare:/-37-9 TIME: J2.) 0  BYV:/2Z 3
Buffer Temp: Z Buffer Temp:_/7.o
pH 7.0 BUFFER 1nitial Reading: é 2 ¥ pH 7.0 BUFFER Initial Reading: /.02

Corrected Reading: 2-9z Corrected Reading: <
pH 4.0/10.0 Initial Reading: . pH 4.0/10.0 Initial Reading:_7.93”
BUFFER Corrected Reading: '{‘J-a) BUFFER Corrected Reading: /0 <0

% Slope: __y df{ Z_ % Slope: /oo 7
ADDITIONAL Reading -15 Sec:__ ADDITIONAL Reading -15 Sec:_"7. &S

o STANDARD Reading - 1 Min: %fé % STANDARD Reading - 1 Min: 7; Zéi
NOTES:
DATE: O1-31-9Y TIME: /350  BY: Cxv—  DATE: 27~ /‘6‘7‘ TIME: 7% Dt’(\

Buffer Temp: |{,.CC Buffer Temp: /9'0
pH 7.0 BUFFER Initial Reading:  (».99 pH 7.0 BUFFER  Initial Reading:_ 4, 9%

Corrected Reading:__7.00 Corrected Reading: 7.9V
pH 4.0/1820— Initial Reading:__ jC.cec pH 4.0/10.0 Initial Reading:__ 2.0/
BUFFER Corrected Reading: (o. D BUFFER Corrected Reading:_yo.22/

% Slope: . loc 9 7. % Slope: 704/ %o
ADOITIONAL Reading -15 Sec:_7.3% ADDITIONAL Reading -15 Sec: 7
STANDARD Reading - 1 Min:__7.37 STANDARD Reading - 1 Min: %%o
NOTES: '
onte: 0 94 riwe: 4o sy ufb oate: JH-G3  twme:0730 s CAL

Buffer Temp: (.S Buffer Temp: /5.0
pH 7.0 BUFFER  Initial Reading:_7.03 pH 7.0 BUFFER  Initial Reading: :Z{OE

Corrected Reading: 7.00 Corrected Reading: By
pH 4.0/10.0 Initial Reading:_ (0.00 pH 4.0/10.0 Initial Reading:_ ~C.¢0 /
BUFFER Corrected Reading: 10.200 BUFFER " Corrected Reading: O, 00

% Stlope: for 4 % Slope: /04,

- ADDITIONAL Reading -15 Sec:_7-%3 ADDIT LONAL Reading -15 Sec:ii_?_YL
STANDARD Reading - 1 Min: 7.7 STANDARD Reading - ) Min:i__ 7, 4 3
NOTES: _ (Qecd pide ca i witme

PLARCS01-980(C)
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CONDUCTIVITY METER STANDARDIZATION

METER 1D: P23

DATE: /['gﬂgg TIME: 3544 BY: //5 DATE: (éﬂzg TIME:_DF/ 3 BY: gzg

75 yMHo STD. TEMP
METER READING
200 yMHo STO. Temp_ /77§
METER READING_ /5 9
720 pMHo STD. TEMP /7.(>
METER READING_ /R
NOTES: fin: 4 Wi lio [he Cf ot ded; zedi

75 uMHo STD. TEMP
METER READING
200 wMHo STD. TEMP___ 2 { 7
METER READING___ /99 "\.,
720 pMHo STD. TEMP__ 2/ & :
METER READING___ %/¢,

DATE: Y/25/QL  TiME: /322 Bv: 7% we:f&éﬁ?‘ Tive: 335 gy O

15 uMHo STD. TEMP
METER READING

200 pMHo STD. TEMP_ 3.; - '
METER READING Zop

720 yMHo STD. TEMP_Z.2. 1
METER READING_ | (¢

NOTES:

75 uMHo STD. TEMP
HETER READING

200 pMHo STD. TEMP
METER READINGZ2H=T /S &

720 uMHo STD. TEMP 26 o
METER READING__ /(4

DATE: OL =26 -G _ TIME: 1320 By: casx  DATE: /-2 7- 947 Tive: 7 < mr.bllk

75 yMHo STD. TEMP
METER READING
200 yMHo STD. TEMP tR¥med o 21.7C
' METER READING /G % /by
720 yMHo STD. TEMP_20.7 "C
METER READING_7|[ wbos,

NOTES:

75 yMHo STD. TEMP
METER READING

200 wMHo STD. TEMP R/ /

METER READING_/S &

720 yMHo STD. TEMP QQZ. i
METER READING o

DATE:_/~~ Z‘if TIME:_/2/0 BY: JFF DATEE/‘J?~54 TIME: 7-’07 BW-

75 uMHo STD. TEMP
METER READING

200 uMHo STD. TEMP__ <22 R °C
METER READING_/¢ ¢

720 pMHo STO. TEMP_D2. {°(.
METER READING 72§

75 wMHo STO. TEMP
METER READING

200 pMHo STD. TEMP___ 20. /
METER READING_/F Z

720 pMHo STD. TEMP 20 >
METER READING _ 7735

R —
DATE: O1-28-64  TIME: J435  v: Cue  pate:_ /- B 7-94 Tive: {35 er: o—

75 uMHo STD. TEMP
METER READING
200 pMHo STO. TEMP_ 2(, ("¢
METER READING 200  does
120 uMHo STD. TEMP_2] [
METER READING “JUE rbos

15 pMHo STD. TEMP
METER READING

200 pMHo STO. TEMP___ /7. S~

METER READING_ /77

120 wtho S10. TEmP____ /77 .i
METER READING 7/ S IJ

PLARCS01-980(D)




ATTACHMENT IV

CR~-ERP AMBIENT WATER TOXICITY STUDY
Reference Toxicant Test Information




!

Fathead Minnow IC25- Control Chart For Chronic Test
For TTL

Test# Source Date Ic25
27 TTL 01/09 1992 0.0109
28 TTL 01/29 1992 0.0089
29 TTL 02/27 1992 0.0067
30 TTL 04/06 1992 0.0059
31 TTL 04/30 1992 0.0085
32 TTL 05/27 1992 0.0100
33 TTL 07/07 1992 0.0059
34 TTL 07/28 1992 0.0078
35 TTL 08/27 1992 0.0061
36 TTL 08/29 1992 0.0061
37 TTL 10/27 1992 0.006
38 TTL 12/01 1992 0.0068
39 TTL 01/06 1993 0.0056
40 TTL 01/26 1993 0.0039
41 TTL 02/24 1993 0.0052
42 TTL 03/23 1993 0.0056
43 TTL 04/26 1993 0.0055
44 TTL 06/01 1993 0.0074
45 TTL 07/06 1993 0.0119
46 TTL 08/04 1993 0.0054
47 TTL 09/08 1993 0.0057
48 TTL 09/30 1993 0.006
49 TTL 10/28 1993 0.0049
50 TTL 12/02 1993 0.0085
51 TTL 01/05 1994 0.0077
52 TTL 02/03 192£ivzb<{ 0.0067

Mean

¢.0099
0.0088
0.0081
0.0082
0.0085
0.0081
0.0081
0.0079
0.0077
0.0075
0.0075
0.0073
0.0071
0.0070
0.0069
0.0068
G.0068

"0.0071

0.0070
0.0069
0.0069
0.0068
0.0069
0.0069
0.0069

0.001414
¢.002101
0.002257
0.001963
0.001906
0.0015995
0.001851
0.001852
0.001832
0.001811
0.001739
0.001744
0.001909
0.001902
0.001869
0.001839
0.001750
4.002094
0.002073
¢.002040
0.002001
0.001999
0.001985
0.001950
0.001911

28

0.0028
0.0042
0.0045
0.0039
0.0038
0.0040
0.0037
0.0037
0.0037
0.0036
0.0035
0.0035
0.0038
0.0038
0.0037
0.0037
0.0036
0.0042
0.0041
0.0041
0.0040
0.0040
0.0040
0.0039
0.0038

Mean-2s

0.0071
0.0046
0.0036
0.0043
0.00}7
0.0041
0.0044
0.0042
0.0040
0.0039
0.0040
0.0038
0.0033
0.0031
0.0031
0.0031
0.0032
0.0029
0.0029
0.0029
0.0029
0.0028
¢.0029
0.0030
0.0031

Mean+2S

0.0127
0.0130
0.0126
6.0121

0.0123

0.0121
0.0118
0.0116
0.0113
0.0111
0.0109
0.0108
0.0109
0.0108
0.0106
0.0105
0.0104
0.0113
0.0112
0.0110
0.0109
0.0108
0.0109
0.0108
0.0107

Corrective Action Taken

and Notes

09-29-92 started using
<24 hrs old fish

fish age 24hrs & S53mins




Chronic Reference Toxicant Test -

Pathead Minnows TTL

Survival H Growth ! IC25 ! Mean Dry ! Corrective Action Taken
Test # Date LOEC  NOEC I LOEC NOEC ! ! Weight for ! and Notes

! ! t Control {mg) 1!
1 ! ! !
1 01/18/90 0.05 0.02 ! <0.008 0.008 ! !
2 02/08/90 §g.02 0.008 ! <0.008 0.008 ! !
3 02/21/90 0.125 ©0.05 ! 0.02 0.008 ! B 1
4 03/07/90 0.05 0.02 ! 0.008 0.003 ¢ ! H
S 03/28/90 0.05 0.02 { 0.008 0.003 t H 1
6 04/23/90 0.05 0.02 ! 0.02 0.008 i 1
7 057/10/90 0.05 0.02 1 0.02 0.008 ¢ ! !
8 06/06/90 0.05 0.02 ! 0.02 0.008 ! ! 1
9 07/08/90 0.05 0.02 ! 0.02 0-008 ! 1 !
10 08/02/90 0.05 0.02 ¢ ©.008 0.003 H H
11 709/05/90 0.05 0.02 ! 0.02 0.008 ! ! !

12 10/10/90 0.05 0.02 ! 0.008 0.003 I _ . ! 1 N
13 10/3L/90 . , 0.02 0.008 ! 0.008 0.003 ! 1 1

14 11/27/%0 0.05 0.02 1t 0.02 0.008 1 1 - |
15 01/03/91 : 0.05 0.02 ! 0.008 0.003 ! 4 1
16 02/06/91 0.125 0.05 I 0.02 0.008 ! 1 4
17 02/28/91 0.05 0.02 ! 0.008 0.003 ! t 1
18 03/25/91 0.05 0.02 1. 0.008 0.003 1 1 1
19 05/02/91 0.02 0.008 ! 0.008 0.003 ! ! 1
20 05/30/91 0.02 0.008 ! 0©0.008 0.003 ! ! ’ !
21 07/12/91 0.05 0.02 ! 0.008 0.003 ! 1 !
22 08/02/91 0.05 ©0.02 ! ©0.008 0.003 ! 1 1
23 09/03/91 0.05 0.02 ! 0.008 0.003 ! 1 t
24 10/02/91 0.02 0.008 Vl 0.008 0.003 ! ! ! -

25 10/30/91 <0.0 0.05 ! 0.008 0.003 ! 1. !
26 12/02/91 0.05 0.02 t 0.008 0.003 1 H
27 01/09/92 0.05 0.02 ¢ 0.02 0.008 ! 0.0109 ! 0.54 !
28 01/29/92 0.05 0.02 ! 0.008 0.003 ! 0.0089 0.60 H
29 02/27/92 Q.05 0.02 !t 0.008 0.003 ! 0.0067 ! 0.45 H
30 04/06/92 0.02 ©.008 1t 0.008 0.003 1 0.0059 0.67 1
31 04/30/92 0.02 0.008 ! 0.008 0.003 ! 0.0085 ! 0.51 t

32 05/27/92 0.05 0.02 ! 0.02 0.008 ! 0.01 ! 0.60 1 *0.003 was significant
33 07/07/92 0.02 0.008 ! 0.008 0.003 ! 0.0059 ! 0.60 !
34 07/28/92 0.05 0.02 ¢ 0.008 ©0.003 t 0.0078 ¢ 0.56 H
3s 08/27/92 0.02 ©0.008 ! 0.008B 0.003 ! 0.0061 ! 0.59 H

36 09/29/92+~ 0.02 0.008 ! 0.008 0.003 ! 0.0061 ! 0.49 ! * grarted using less than
37 10/27/92* 0.02 0.008 ! ©0.008 0.003 ! 0.006 ! ¢.58 1 24hr old fish
38 12/01/92¢« 0.05 0.02 ! 0.008 0.003 ! 0.0068 ! 0.54 !
39 01/05/93* 0.02 0.008 ! 0.008 0.003 ! 0.0056 ! Q.45 H
40 01/26/93* 0.008 0.003 ! 0.008 0.003 ! 0.0039% ! 0.32 H
41 02/24/93* 0.02 0.008 ! 0.008 0.003 ! 0.0052 ! 0.47 1
42 03/23/93+ Q.05 Q.02 ! 0.008 0.003 ! 0.0056 ! 0.34 !
43 04/26/93+ ©0.02 0.008 ' 0.008 0.003 ! 0.0055 ! 0.35 ]
44 06/01/93* 0.05 0.02 !t 0.008 0.003 ! 0.0074 ! 0.47 !
45 07/06/93++ 0.0% 0.02 ! 0.02 0.008 ! 0.0119% ! 0.42 t *+fish were 24hrs & S3mins old _

46 Q8/04/93% 0.02 0.008 ! 0.008 0.003 ! 0.0054 ! 0.48 i
47 05/08/93« 0.02 ©0.008 ! ©0.008 0.003 ' 0.0057 0.36 !
48 09/30/93+ 0.02 0.008 ! 0.008 0.003 ! 0.006 ! 0.39 !

T
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Chronic Reference Toxicant Test

Fathead Minnows TTL

Survival ' Growth 1 IC28 ! Mean Dry f Corrective Action Taken
Test # Date LOEC NOEC ! LOEC NOEC H ! Weight for ! and Notes
1 ! I Control (mg) !
43  10/28/93* 0.05 0.02 ! 0.008 0.003 ! 0.0049 ! 0.45 1
50 12/02/93* 0.02 0.008 ! 0.02 0.008 ! ¢.0085 ! 0.37 !
51 01/05/94* i ©0.02 0.008 ! ©0.008 0.003 ! 0.0077 ! 0.40 !
52 02/03/94* ¢.02 0.008 ! 0.008 0.005 1 0.0067 1 0.3¢6 !
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TTL CHRONIC TOXICITY TEST MASTER CHECKLIST CL # Q{ 2[4., :
study: Zoplox- FR-Jar, . Test Dates: 010594 - 0(-12-GY
Date Issued: To: Report Due: By:

1. Test organism availability: FH Minnows-T.L.* vV  ¢.u.¥_¢ bpate /[/f(ﬂ
Daphnids - T.L. _n~4 C.U. —__ Date _——

—————————————

. o
2. Sample Collection Coordination: Date Qﬂ By With

3. Glassware availability: T.L. 7% Tech. Date /zlﬁ%

4. Glassware prep. complete: Date / fg 94 - By Jfe

e

5. Data Sheet prep. complete: Date }/ "f'{ 4 By JF

6. Test organism availability verification: FH-OK? ‘/ Daphnids-0OK? VA

7. Culture Medium Availability: Date ’[ﬂgi By _ 75 With ______

8. FH Minnow acclimation:
Day

" By f&_——:}_—ﬁ%” £ 29 ha ot
c-&ol-os-'?w
%-H -
9. Test Initiation: FH-Date/Time Ys/ ?‘f/‘, 0945 paphnid-Date/Time __ps A
Initial FH Sample __ T <

10. Daily: Day #: © 1 2 3 4 5 6 7
Initial Chem. - T.L. IS 1S ,éfi_ UL TS Ae . 5 — -
T.4.$7C — TJPP. oep otp I pp  _—
Final Chem. ~ T.L. — TS G @& = A5 TS 5
M. — P Jfp _ste ISP gpr. _BP PP
F.H. - LIS IS w e TS5 gz IS IS
TM. TP TP gfp o PP /il
Daphnid S X Y/ S/ S 77 A . —
T.H. - - » -
Log Samples - T.L. b = _ — = ’ - . -
T.M. — — — — - = _
11. Test Termination: FH-Date/Time .}49./'794'; D.aphnid—Date/Time vA
Clean-up, By: //’(7 '
12. Weigh Fish: Date ow-13-94 By AfP 13. Run Stats: Date _oOvX 44 By O&
14. Report Prep.: Assigned To Date By
(ensarl Chek
15. Report Final: Date ¢y.00-44 By Approved:

*Team Leader ‘tculture Unit #Team Member PLARCS501-1266 (1) (Rev 12/93)
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‘Chronic Reference Toxicant__ Record Sheet

Study &L RLJ g’)(

Test Organism Giktla

Beginning Date/Time //5/9‘/" 0945
Ending Date/Time %?—/71 093
Personnel sémymLpWOy

Toxicant 0,0-
A Source ¢PA
Lot #___ ) ¥¥
Concentration SD/V‘"D/WMQ

Stock Concentration(s)C, 03, Qﬂ, 24 L0, (5.0 msli &4,

Test Concentrations Q 0001 0003 OOOX 0.02, 0,05
Dilution VWater //— /ﬂd)# ARYA

Spawn Date: Tile & Hatch Date —

i34 3¢ - ,3 g ga,@?ﬁ 25,3 'Q ££lﬁftb;
- af_ouso /&
Test #_5)

NOEC p.0oo3

LOEC 0.o4%

Notes:

4
ICJJS 0.00771

)y th\i"o{ >040N}
&?M’*L"




/.

__ FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST age | of !
study _ Iz &5{ [ o L Personnel
Beginning Date/Time /-~ S - ?4/ 09¢S Endlng Date/Time l/\&/ at: 043D phs -

—— Number Alive —/ _ U
i Treatment | Rep | —Day - |
[ - 2_ 3 4 _ 5 6 7|
W/ ] %0 |0 |0 {0 10 |0 /) Notes:
2 1540 10| ol ol io | o {40
: 0 | 16 | jolole | (olm
¢ D lio Lol olw | jolp
B: | B || gpplope | TS | T |1e
H. 00| ! 10 /O 10 1o | 10 10 | o
2 (0 /0 )0 (o | 10 10 | ¢
Sl Jsol o] oo | 1o,
'l ol Lol m | w0]lpu
B: | Ts | appl stel I | K |75 | 75
O.003 L A /O 1o | /10 |0 [0 /0
' 2 L ol 1ol o I 10 | /o
3 Ly Lol 1ol ol e |
¢ T | o] o] 0] RE
B: |75 [ gpp| | SlRI7S |95 15¢
0. 008 L 7.0 N N A O A I - I R
2 1o g Jw Jro Jyolso | io
W L o Lo | 10 ] jo] jo
Al Jw 10 f o | jo | t0] 10
B: 1rs/tlon ler [on | spp| SPP| SoP
D, 02 1 10 10 ) 10 9 q g
2 1o lio 1Qq q 3 g | g
3 ljo 1w lio 1o g 13 18
4 /0 jo q q 9 8 b4
. By: |77 lox lee e |Tpe | aPP | SO
O.0s ; 0 lqg 19 19 17 16 "’,(;/
w la |2 |V 7 | s [%4]
" a0 |4 |7 ¥l s | xhsld ene
* Lo fee e 9 T 1716
B: | P o | |we |ore| 5PP|See
0 1 2 3 3 5 6

Fed- Time/By: 456/l Tuloket oucs Q@;@L% ATl €30/

_ jeov/TSs 103 {194&4(45{’ w015/ e oXHTS (05 /7S

V25578
/365/0' 148 f/\P S04 1. éb/g:@ (25E/5 1330 é}&”_f@fl_j
Dilution Water ID: ;S5 {SER 1565 155 Ll <6 300

{PLARCS01-257) Reviewed By: -{= (i g (A (o /2- I< T35




oo e oi-20-99

Analysis of Survival

REFTOX #51
Starting Date: 01/05/94

Replicate
Treatment 1 2 3 4 5 6 7 8 9 10 Mean
CONTROL 1.00 1.00 1.00 1.00 . 1.00
0.001 1.00 1.00 1.00 1.00 . 1.00
0.003 1.00 1.00 1.00 1.00 . . . . . . 1.00
0.008 1.00 1.00 1.00 1.00 . . B .. . 1.00
“0.02 0.80 0.80 0.80 0.80 . 0.80
0.05 0.60 0.40 0.56 0.60 0.54 _/
Steel’s Many-One Rank Test
B No. of Critical
Treatment Replicates Rank Sum Rank Sum*
0.001 4 10 18
0.003 4 10 18
0.008 4 10 18
0.02 4 10 10
0.05 4 10 10

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




OBRS

| W N

TREATMENT

0.001
0.003
0.008
0.02
0.05

N CONTROL

N TS

W W R b

18
18
18
10
10

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

STUDY=REFTOX #51 ST _DATE=010594 PARM=MINS TEST=STEEL

CRITICAL
N EFFLUENT RANK SUM RANK SUM

10
10
10
10
10

SIGNIFICANT
DIFFERENCE




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

S S

T - T U

S _ T F N N R M

T D P CY RC MCM_ T T R

0 U A A OP EOEIOAT E _ T A
B D T R ME QNFNNZXR S N R N
s Y E M P_ _TFNTNTK T O T K
1 REFTOX #51 010594 MINS 2 0 10 4 4 4 4 4 5 5 STEEL 1 0.001 18
2 REFTOX #51 010594 MINS 2 0 10 4 4 4 4 4 5 5 STEEL 2 0.001 18
3 REFTOX #51 010594 MINS 3 0 10 4 4 4 4 4 5 5 STEEL 1 0.003 18
4 REFTOX #51 010594 MINS 3 0 10 4 4 4 4 4 5 5 STEEL 3 0.003 18
5 REFTOX #51 010594 MINS 4 0 10 4 4 4 4 4 5 5 STEEL 1 0.008 18
6 REFTOX #51 010594 MINS 4 0 10 4 4 4 4 4 5 5 STEEL 4 0.008 18
7 REFTOX #51 010594 MINS 5 0 10 4 4 4 4 4 5 5 STEEL 1 0.02 26
8 REFTOX #51 010594 MINS 5 0 10 4 4 4 4 4 5 5 STEEL 5 0.02 10
9 REFTOX #51 010594 MINS 6 0 10 4 4 4 4 4 5 5 STEEL 1 0.05 26
10 REFTOX #51 010594 MINS 6 0 10 4 4 4 4 4 5 5 STEEL 6 0.05 10
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Tests of assumptions for survival data {arcsine transformed) 1

Variable=CENTER

TEST FOR NORMAL DISTRIBUTION
1:20 Sunday, January 5, 1992
STUDY=REFTOX #51 ST DATE=010594 PARM=MINS

UNIVARIATE PROCEDURE

Moments

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

W:Normal 0.472833 Prob<W 0.0001

- Quantiles (Def=5)

100% Max 0.061592 9%% 0.061592
75% Q3 0 95% 0.061592
50% Med 0 90% 0.016583
25% Q1 0 10% 0

0% Min -0.13877 5% 0
- 1% -0.13977

Range 0.201358

Q3-01 . 0

‘Mode 0 B

Extremes
Lowest Obs Highest Obs:
-0.13977¢ 52) 0 43)
0 44) 0¢ 44)
0( 43) 0.016583¢( 53) .
0{ 42) 0.061592( 51) |
0( 41) 0.061592¢( 54)

Missing Value .
Count 36
% Count/Nobs 60.00




T . -
Tests of assumptions for survival data (arcsine transformed)
TEST FOR NORMAL DISTRIBUTION
1:20 Sunday, January 5, 1992

2

STUDY=REFTOX #51 ST DATE=010594 PARM=MINS ----- mmmmm—m————— -

UNIVARIATE PROCEDURE

Variable=CENTER

Stem Leaf # Boxplot
0 66 2 *
0 000000000000000000002 21 Rt
-0 .
-0
-1 4 1 *
R D ket L L

Multiply Stem.Leaf by 10**-1

Normal Probability Plot

0.075+ *ppb ¥ bbbt
I * * k% *******+*******+**+*++
-0.025+ +4++++++++t+E++ B
| +4+++++4+44
- -0.125+ *
R ey e T e S A e et 4
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Variable=CENTER

0.06

0.04

0.02

-0.02

-0.04

-0.06

-0.08

-0.12

-0.14

PARM
ST_DATE
STUDY

UNIVARIATE PROCEDURE

Schematic Plots

I
+ *
|
|
l
+
|
|
|
+
| *
I
I
+ K gonk
l
|
|
+
|
I
I
+
|
|
|
+
l
|
l
+
|
I
I
+
|
l
|
+
|
|
|
+ *
e ——————— - o
MINS
010594
REFTOX #

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

1:20 Sunday, January 5,

1992




Tests of assumptions for survival data (arcsine transformed) 4
TEST FOR NORMAL DISTRIBUTION
1:20 Sunday, January 5, 1992

----------------- STUDY=REFTOX #51 ST DATE=010594 PARM=MINS -------cmceueea—o--
Plot of CENTER*RANKIT. Symbol is value of TRT_NO.

CENTER
0.075
"0.050
0.025
0.000
-0.025
-0.050
-0.075
-0.100

-0.125

-0.150

RANK FOR VARIABLE CENTER

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




Tests of assumptions for survival data (arcsine . transformed) 5
TEST FOR NORMAL DISTRIBUTION
1:20 Sunday, January 5, 1992
------------------ STUDY=REFTOX #51 ST _DATE=010594 PARM=MINS ------c-ommmoeaa--

FREQUENCY OF CENTER

FREQUENCY
20 + %* % dek Kk
| %* % %k k Kk
19 + ok ok k
l *kk kK
18 + * %k kK k
| * % ok e
17 + % gk kK
| *dkk kK
16 + * k% k¥
] *dek ok ok
15 + %* % % kK
I Fdkkkk
14 + *ddokk
'I *kkkk -
13 + % & %k Kk B e
l kkkok ok h
12 + % %k d ke
| *kdkk
11 + * ke kK
I * % kK ok
10 + J & % J *
l % % %k Kk
9 + % ¥ ke ok
I dok ok kKk
8 + %* % %k %k
I B ¥k kdk
7 + J % % %k %
l *k ok kk
6 + dok Kok %
| kdkk kK
s + % % kK
I *kkkk
4 + *ok Kok K
’ *okkokk
3 + % d ¥k ke
I dokododek
2 + % % kKX % Kk ek Kk
I * d Kk ok * ok ek ok
1 + *dok kR Y de ok ke ddedkok ok * kK kK
| % %k kv o v v Kk *dkdedk d o de kK

-0.125 -0.100 -0.075 -0.050 -0.025 0.000 0.025 0.050

CENTER MIDPOINT
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Tests of assumptions for survival data (arcsine transformed) 6
TEST FOR NORMAL DISTRIBUTION

1:20 Sunday, January 5, 1992

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

LEVENE’S TEST WILL BE USED




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

1:20 Sunday, January 5, 1992
R it STUDY=REFTOX #51 ST DATE=010594 PARM=MINS ---------=-~o-uc_._

General Linear Models Procedure
- Class Level Information

Class Levels Values

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

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




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

1:20 Sunday, January 5, 1992

----------------- STUDY=REFTOX #51 ST DATE=010594 PARM=MINS -=---c----cce-ouo-

General Linear Models Procedure

Dependent Variable: ABS VAL

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 5 0.01627886 0.00325577 7.45 0.0006
"Error 18 0.00786205 0.00043678
Corrected Total 23 0.02414090
R-Square | C.v. Root MSE ABS VAL Mean
0.674327 179.4363 0.020899 0.01164719
Source DF Type 1 SS Mean Square F Value. ~ Pr > F
TRT— - - 5 0.01627886 0.00325577 7.45 0.0006-
Source ‘ DF Type III SS Mean Square F Value Pr > F
TRT 5 0.01627886 0.00325577 7.45 0.0006




) Page | of 2~
FATHEAD DRY WEIGHT RECORD SHEBT
Study/Date: Reftox #51 Personnel: JPP
Pans:Date/Time of Drying: 01-12-94/093S Fish:Date/Time of Drying: 01-13-94/1010
Pans:Date/Time of Weighing: 01-12-94/1500 Pish:Date/Time of Weighing: 01-13-%4/133S
{= |
| | | | | | Mean Wt. | Mean Wt. |Mean Wt
|Sample ID | Tare Wt. {Tare + Fish Wc.| Fish Wc. | # Fish | grams ’ |Difference | mg | Notes:
eoemmmmee e R e e Rl foeeooeannn |=smee-- R R feremmmnee- fem-n=-- |
{ EU 1.13248 | . 1.13346 | 0.00098 | 10 I@\ P
! | ! ! ! ! ! | |
| | { ! | | ] | |
| Initia) 2. i 1.00859 | 1.00938 | 0.00079 | 10 | 0.000079 | - | -
| [ l [ ! | l | ( v g
! | ! ! ] | I I | ?\v’/
| 3. i 1.01060 | 1.01150 | 0.00090 | 10 | 0.000090 | - | -
| | | | | |
[ | i | | | !
| 4. i 1.02310 | 1.02374 | 0.00064 | | -
fx== : !
|Initial ) 0.00008275 ]
| Mean we. I
| 1. | 1.00078 | 1.00462 [ 0.00384 | 10 | 0.000384 | 0.000301 | 0.384 |
I | | ] | ] | I I
| | | | i | I | |
| coNTROL 2. { 1.03910 | 1.04364 | 0.00454 | 10 | 0.000454 | 0.000371 | 0.454 |
| i | ! ! | ! ! |
| i T [ i [ | [ o
| 3. I 1.05614 | 1.0599%1 | 0.00377 | 10 | 0.000377 | 0.000294 | 0.377 |
! | I ] | ] | | |
I | | | | | | I |
1 4. | 1.07525 | 1.07926 | -0.00401 | 10 | 0.000401 | 0.000318 | 0.401 |
[ 3. | 1.10932 | 1.11269 | 0.00337 | 10 | 0.000337 | 0.000254 | 0.337 |
| ! | | | | | I |
| ! | | | | | | |
lo.o01 2. | 0.99112 | 0.99459 | 0.00347 | 10 | 0.000347 | 0.000264 | 0.347 |
] | ! 1 1 i I | |
| ! | | | | | | 1
| 3. | 1.12822 | 1.13235 | 0.00413 | 10 | 0.000413 | 0.000330 | 0.413 |
[ I [ I R I I [ |
! | ! I | | l | o
| a. | 1.10067 | 1.10456 | 0.00389 | 10 | 0.000389 | 0.000306 | 0.389 |
fe===szsscssazcccscammszsssscsmamsssscszscsmozasssssszssssssssssssssez=ssssszsIssssssasssssssssssszssssc|
i 1. | 1.05141 | 1.05517 | 0.00376 | 10 | 0.000376 | 0.000293 | 0.376 |
I | | ! | | _ ! |
[ | | 1 | | | | I
lo.003 2. | 1.04321 | 1.04633 | o0.00312 | 10 | 0.000312 | ©0.000229 | 0.312 |

| 1 | | | l 1 | |
] | | f | ! | | i
| 3. | 1.02369 | 1.02729 |} 0.00360 | 10 | 0.000260 | '0.000277 | 0.360 |

I I ! 1 I { ! | !




| I

1.05830 | 1.06212 [ 0.00382 | 10 | 0.000382 | ©.000299 | 0.382 |
| mmmm e === Rmmmnmsmasessarsssoxesances e mrmmn mmmmensn]
| 1.01936 | 1.02201 | 0.00265 10 | 0.000265 | 0.000182 | 0.265 |
| | | i | I
| ! I | i I
i 1.07683 | 1.08014 | 0.00331 10 | 0.000331 [ 0.000248 | 0.331
! | | | 1 !
| | | | | |
| 0.98977 | 0.99264 | 0.00287 10 | 0.000287 | 0.000204 | 0.287
| ] | ] | |
I | I | | |
1.03453 | 1.03769 | 0.00316 16 | 0.000316 | 0.000233 | 0.316 |
S ==zzzaszszzaazs ——
1.06219 | 1.06319 | 0.00100 | 8 | 0.000125 | 0.000042 | 0.125 |
| ! | | ! |
| 1 | ! I I
1.01514 | 1.01595 | 0.00081 | 8 | 0.000101 | 0.000018 (0.0
| | | | l |
| | | I | !
1.06326 | 1.06425 | 0.00099 | 8 | 0.000124 | 0.000041 | 0.124 |
I I | | I |
I | | i | i
1.05988 | 1.06107 | 0.00119 | 8 | 0.000149 | 0.000066 |(3.145}
i 1.06377 | 1.06409 | o0.00032 | 6 | 0.000083 | -0.000029
| | ! | |
| | | | |
| 0.99934 | 0.99952 | 0.00018 | 4 | 0.000045 | -0.000038
| | | | |
| | | ] |
| 1.01270 | 1.01302 | 0.00032 | 5 | 0.000064 | -0.000019
] | I | |
| | I ! I
| 0.99827 | 0.99866 | 0.00039 | 6 | 0.000065 | -0.000018 |

Reviewed By:

Russell

9% 0\_gc.‘i‘{




Page y of |
FATHEAD DRY WRIGHT RECORD SHERY : -

Study/Date 7/,}& Personnel fmz%
Pans:Date/tfae of Dryidg t-ta-f;é 0935 Pish:Date/Tine of Drylng £-/3-97//0/0
Pans:Date/Tine of Weighing I-l-’Hl///l.foo Fish:Date/tine of Veighing s-/3-9 7// /835"
Sauple 1D _Tare Wb, {fare + Pish Wt.| Pish W&, {  Pish | Mean VL. fo?gzggée Rotes:
L | L 1324%) 113344 0
Initial . 2 i I 00933 10
I ]; 0l0460 _L,__Q_LLLO___ 10
z=sszassgessas !:: ...... 4:’::0::2::%{:0:,:!:‘:g::z:z:.jzil:::::::::::::: ::::’:':Q::: ZEITITIITIIITITIITIITIIIRIIIIETS
g, e
i zzzz zzzz == =z
k. [ 00079 [. 0046 10
@ L 103950/, 04364 [0
Y lrosell 0991 10 ,
::::«.-:::::::::52:::::-:C':Q:Z:i?:g-J::':.QZ:?:&?: szzzzzzes: ::::}::Dzzz: 2ZESTESIEIIIISI3ITIRIITESII=S
{.10933| 1. 11369 |10 |
Qool b 1999512 )p. 99451 _ 10 - -
Y 11013823 1/3335 [0
44—+ "‘l !:;!.00 éz:: ':l:’=:/-':.=021f.§é L.Q:: ----------
1.05141 |1.0s5)7 | {o
L.003 L \oy33|).04¢33 Y
Y l/.02369] 1. 03739 10
::::::::::::::!:::::,,::{‘:":Qz‘:j:/:%g:o:- J‘:Q:Q:Q:gz‘:g::: :::::::::::’::::/::0::::::::::3:::: S2222ITITSSSERIITISS
[:0/93pl 1. 0220 [0
Lo0g. v p7453|1.08004 Jo
L 10.9897710.99264 |0
= 3524 " =:!=I=:Q=.=3:ZE§=.2::4:(=?:;3==7=:‘;Z:: z=SEssz=ssz :----{.q .... Bt g
L re06a14).06319 8
ooz L Noisdl)pisds %
Y 1106336\ 06425 g
::::::::::::::gé::::- :Izg::o:g?:?i 5:0:?;!:‘2:‘2‘.’::::::::::::: :::::§::: s===gss=szIIzsTSTTaSsSsIIISSE=s
Y 106372706409 b
0os . v p.999340.99952 4
Y 1.01270(4. 01302 S S
::::::::::::::g::::::?:;‘:7:‘1&:3:_:’::_é:)-./:_9:j:é;é:é::;::::::::::::::::;é;:::::::z:::::: STIZZITTESTITISISEES

Revieved By: (A~
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’ Page l of X
FATHEAD DRY WEIGHT RECORD SHEET
Study/Date: Reftox #S51 REWEIGH B Personnel: JPP
Pans:Date/Time of Drying: 01-31-94/0940 Fish:Date/Time of Dxying: 01-31-94/1318
Pans:Date/Time of Weighing: 01-31-94/1250 Fish:Date/Time of Weighing: 01-31-94/1530
| {
| | | | | | Mean Wt. | Mean Wt. |Mean Wt]
|sample ID | Tare Wt. |Tare + Fish Wt.| Fish wt. | # Fish | grams |pifference | mg | Notes:
foromnen-- smemmmoesee J--omemom oo | Jommommemne fommmemmee- |-==m--- e R e
{ 1. { 1.01357 | 1.01417 | 0.00060 | 10 | 0.c00060 | - | - {
! | | | I | I | |
| ] ] | ! I } I |
| Initial 2. i 1.00859 | 1.00938 | 0.00079 | 10 } 0.000079 | - 1 - i
[ | | { | | | | |
! l I I | | l [ |
| 3. | 1.01060 | 1.01150 | 0.00050 | 10 | 0.000090 | - | - |
. ! | ] | 1 | ! !
! u ! | | | | SO R
| 4. { 1.03027 | 1.03080 | 0.00053 | 10 | 0.000053 | - o=
| : |
}Initial 0.0000705 |
| Mean Wt. |
| |
| 1. | 1.00078 | 1.00462 | 0.00384 | 10 | 0.000384 | 0©0.000314 | 0.384 |
| ] ! ! | | | ! }
[ | | | | | | f {
{ CONTROL 2. | 1.03910 | 1.04364 | 0.00454 | 10 | 0.000454 | 0.000384 | 0.454 |
! ] | ] ! | ! l !
I - ] ! | I | ] | ]
| 3. | 1.05614 | 1.05991 | 0.00377 | 10 | 6.000377 | 0.000306 | 0.377 |
! | ! | | | | ] !
| | | | ] | ] ! ]
| 4. | 1.07525 | 1.07926 | 0.00401 ] 10 | 0.000401 | ©.000331 | 0.401
| |
| 1. | 1.10932 | 1.11269 | 0.00337 | 10 | 0.000337 | 0.000266 | 0.337 |}
! | I i ] | | i !
i 1 ! ] | | ] | |
|[o.001 2. | 0.99112 | 0.99459 | 0.00347 | 10 | 0.000347 | 0.000277 | 0.347 |
| | ] ! ! ! | | !
| | | I | ! I | |
| 3. ] 1.12822 | 1.13235 | 0.00413 | 10 | 0.000413 | 0.000343 | 0.413 |}
| l { ] | | | 1 |
! ] ! | I ! | | |
! 4. | 1.10067 | ' 1.10456 | 0.00389 | 10 | 0.000389 | 0.000318 | 0.389 |
|=== = === s==zzz=zcm=sssscosscsossssas )
| 1. | 1.05141 | 1.05517 | 0.00376 | 10 | 0.000376 | 0.000306 | 0.376 |
| | | | | | | | |
I | | | | I | | |
jo.003 2. i 1.04321 | 1.04633 | 0.00312 | 10 | 0.000312 | 0.000242 | 0.312 }
! | I | | | | | !
! [ | ! | I | | |
i 3. f 1.02369 | 1.02729 | 0.00360 | 10 | 0.000360 | 0.000290 | 0.360
| } | | | | | | |




- RC&Q€3{‘

B > 2 0'{‘ 2
I | ! | I

|
| 4. | 1.05830 | 1.06212 | 0.00382 | 10 | 0.000382 | 0.000311 | 0.382 |
| == : !
{ 1. | 1.0193¢ | 1.02201 | 0.00265 | 16 | 0.000265 | 0.000185 | 0.265 |
! | | I | | I | ]
! | | ! I ] | | !
{o.008 2. | 1.07683 | 1.08014 | 0.00331 | 10 | 0.000331 | 0.000261 } 0.331 |
I | f f ! | f [ [
| ! | | ! | | ! |
| 3. | 0.98977 | 0.99264 | 0.00287 | 10 | 0.000287 | 0.000216 | 0.287 |
! | ! ] ! | ] | !
| 1 ! ! | ! | | I
| 4. | 1.03453 | 1.03769 | 0.00316 | 10 | 0.000316 | 0.000246 | 0.316
] : !
| 1. | 1.06219 | 1.06319 | 0.00100 | 8 | 0.000125 | 0.000055 | 0.125 |
| ] I | | | | | ]
| | | | ! ! | ] [
{0.02 2. | 1.01470 | . 1.01564 | 0.00094 | 8 | 0.000118 | o0.000047 | 0.118 |
I ! | ! I | i ! !
J ! | I | | ! | ]
| 3. | 1.06326 | 1.06425 | 0.00099 | 8 | 0.000124 | 0.000053 | 0.124 |
| ] ] | | | ] ] I
| l | | ] | ! ! |
| 4. | 1.07000 | _ 1.07119 | o0.00119 | 8 | 0.000149 | 0.000078 | 0.149 |
| |
| 1. | 1.06377 | 1.06409-{- 0.00032 | ~ — € | 0.c00053 | -0.0000%7 | 0.053 |
I | | | | | | ! |
| | I I | | ] I !
jo.os 2. | 1.01478 | 1.01502 | 0.00024 | 4 | 0.000060 | ~0.000010 | 0.060
! | I | ! | | J !
| ! ! i | | 1 i I
| 3. | 1.01270 | 1.01302 | 0.00032 | 5 | 0.000064 | -0.000006 | 0.064 |
| | | | ! | I ! |
| | | | | | | ! {
| 4. | 1.00364 | 1.00388 | 0.00024 | € | 0.000040 | -0.000030 | 0.040 |
| {

Reviewed By: Russell

oz-03-1d O




Study/Date

#5/
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Page_( of |
Personne] _:7_72.
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Mean Wt.
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Analysis of 7-day Larval Growth Test

REFTOX #51
Starting Date: 01/05/94

Analysis of Dry Weight (mg) Data Dunnett’s Test

No transformation applied before data analysis.
For this set of data, the minimum significant difference is 0.05

o,

This represents a 13.15 % reduction in Dry Weight (mg).

T = 2.29 ALPHA = 0.05

Replicate
TREATMENT 1 2 3 4 5 6 7 8 9 10 MEAN S
1 CONTROL 0.38 0.45 0.38 0.40 . . . . . . 0.40
2 0.001 » 0.34 0.35 0.41 0.39 . . . . . . 0.37
3 0.003 0.38 0.31 0.36 0.38 . . . . .. 0.36
4 0.008 0.26 0.33 0.28 0.32 . . . . . .. 0.30 *

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

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




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

STUDY=REFTOX #51

ST _DATE=010594
PARM=MING

DUNNETT’S TEST

T = 2.29 ALPHA = 0.05

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

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




TREATMENT

1 CONTROL
2 0.001
3 0.003
4 0.008

Analysis of untransformed data 2

STUDY=REFTOX #51

ST _DATE=010594
PARM=MING

DUNNETT’S TEST

T = 2.29 ALPHA = 0.05

REPLICATE
1 2 3 4 5

0.38 0.45 0.38 0.40 . .
0.34 0.35 0.41 0.39

0.38 0.31 0.36 0.38 .

0.26 0.33 0.29 0.32 .

MINIMUM SIGNIFINANT DIFFERENCE

1:36 Sunday, January 5, 1992

7 8 9 10 MEAN S
. . . 0.40
. . . 0.37
. . . 0.36
. . . 0.30 ~*

= 0.05

THIS REPRESENTS A 13.15 % DECREASE IN SURVIVAL FROM THE CONTROL




Analysis of untransformed data 3
1:36 Sunday, January 5, 1992

General Linear Models Procedure
Class Level Information

Class Levels Values

TRT 4 0.001.0.003 0.008 CONTROL
Number of observations in data set = 40

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




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

General Linear Models Procedure

Dependent Variable: RESP

Source DF
Model 3
Error 12
Corrected Total 15

| R-Square
0.634029

Source DF
TRT 3

~ Source DF
TRT - 3

Sum of
Squares

0.02221875
0.01282500
0.03504375

C.v.

 9.128584

Type I SS

0.02221875
Type III SS

0.02221875

Mean
Square

0.00740625

0.00106875

Root MSE

0.0326917

Mean Square
0.00740625
Mean Square

0.00740625

4

F Value Pr > F
6.93 0.0058
RESP Mean
0.35812500

F Value Pr > F
6.93 0.0058 .

F Value . Pr > F

6.93 0.0058




Variable=CENTER

Tests of assumptions for untransformed data

Test for Normal Distribution
1:34 Sunday, January 5, 1992

UNIVARIATE PROCEDURE

Moments
N 16 Sum Wgts
Mean 0 Sum
std Dev 0.02924 Vvariance
Skewness -0.05371 Kurtosis
Uss 0.012825 C(CSS
Ccv . Std Mean
T:Mean=0 0 Prob>|T|
Sgn Rank 2 Prob>|S|
Num *= 0 16
W:Normal 0.953912 Prob<W
Quantiles (Def=5)
100% Max 0.0475 99%
75% Q3 0.0225 95%
50% Med 5.55E-17 90%
25% Q1 -0.0225 10%
0% Min ~0.0475% 5%
1%
Range 0.035
Q3-01 0.045
Mode -0.0225
Extremes
Lowest Obs Highest
~0.0475( 22) 0.0225¢
-0.04¢( 31) 0.0225¢(
-0.0325( 11) 0.03¢
-0.0225¢( 12) 0.0375¢
-0.0225¢( 3) 0.0475(
- Missing Value .
Count 24
% 60.00

Count /Nobg

STUDY=REFTOX #51 ST _DATE=010594 PARM=MING

16
-0
0.000855
-1.22964
0.012825
0.00731
1.0000
0.9292

0.5377

0.0475
0.0475
0.0375
-0.04
-0.0475
-0.0475

Obs
21)
24)
32)
13)
2)

1




Test for Normal Distribution
1:34 Sunday, January 5, 1992

Tests of assumptions for untrangformed data 2

S STUDY=REFTOX #51 ST DATE=010594 PARM=MING -----n-=-ceccmem-"

Variable=CENTER

Stem
4

2

0

-0
-2
-4

UNIVARIATE PROCEDURE

Leaf

8

02208

28

02

2222

80

R r DL E RS Rt

[SS I S S T S

Multiply Stem.Leaf by 10%**-2

Normal Probability Plot

Rt
*ppkpky  *

* Kppptpgx
+¥¥*pr44

Boxplot

++++* 44




Variable=CENTER

Tests of assumptions for untransformed data
Test for Normal Distribution

1:34 Sunday,

UNIVARIATE PROCEDURE
Schematic Plots

0.05

0.04

0.03

0.02

0.01

-0.01

-0.02

-0.03

~-0.04

-0.05

PARM
ST_DATE
STUDY

Fomm e e i e e e e e e e s e e e e ——

e i s s misre e vt s B e e e i et st s s
]
[}
-+
t
|
P —— e e e s s e e i e e o}

MING
010594
REFTOX #

January 5,

3

1992




CENTER
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0.04

0.02

0.00

-0.02

-0.04

-0.06

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

------ STUDY=REFTOX #51 ST DATE=010594 PARM=MING ---~--------ee-w--

Plot of CENTER*RANKIT. S8ymbol is value of TRT_NO.
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NOTE: 24 obs had missing wvalues. 3 obs hidden.




TREATMENT

CONTROL

0.001

0.003

0.008

Tests of assumptions for untransformed data 5

Bartlett’s Test for Homogeneous Variance

1:34 Sunday, January 5, 1992

STUDY=REFTOX #51
ST_DATE=010594

PARM=MING

N

BARTLETT’S TEST STATISTIC

PROB>B

MEAN VARIANCE
0.40 0.001
0.37 0.001
0.36 0.001
0.30 0.001

0.007
= 1.000
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THE NUMBER OF RESAMPLES IS 80 25 G

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

CONC. (%EFF) RESPONSE MEAN MEAN AFTER POOLING
.000 .404 .404
.001 .372 .372
.003 .357 : .357
.008 .300 .300
.020 .125 : .125
.050 .057 .057
THE LINEAR INTERPOLATION ESTIMATE OF THE TOTAL IMPACT CONCENTRATION -
FROM THE INPUT SAMPLE IS .0077.
.050 .057 .057

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

d*hkdkhhkhkdhhbhkddhhkbhhdbhkhkhhdhkhdbhbdrhdhbhkrdbdhhkdbhbhkkdhrhbhkhdbrrdhkdddkhkdk

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

L2222 2SR X222 R SRRttt sl ARt X A 2R Xt S L kX

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

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

C:\BOOTSTRP>
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THE NUMBER OF RESAMPLES IS 80 ’ TCs
**% LISTING OF GROUP CONCENTRATIONS (% EFF.) AND RESPONSE MEANS **x
CONC. (%EFF) RESPONSE MEAN MEAN AFTER POOLING

.000 .404 .404

.001 .372 .372

.003 7 .357 " .357

.008 .300 .300

.020 .129 .129

.050 .054 .054

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

.050 .054 .054

THE LINEAR INTERPOLATION ESTIMATE OF THE TOTAL IMPACT CONCENTRATION

FROM THE INPUT SAMPLE IS .0077.
khhkkkhhkhdkhhkhhkhkhkhhkhkkhbhkkhkhdhhrhhkdrhhhkkdhdhdkodhhdhkdhhkhdbdhrhhrhdd
* BOOTSTRAP PROCEDURE TO ESTIMATE VARIABILITY *
* OF THE ESTIMATED ICp *

(2322 222 XSRS XS EE SRS R 2R 2Rl Rt X 2 2SR XX 2 R 8 R R &3

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

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

C:\BOOTSTRP>




ReFsIF. TX8

10 . . Rcwwg‘~
10 454 Rej\ldok o 2451

1 0 .377 &_9\[

10 401 e

AN NN b BB DWW WWhNNN




REFTOX #51%

REFTOX #51
REFTOX #51
REFTOX #51
REFTOX #51

REFTOX #51

010594 MINS
INITIAL NUMBER
010594 MINS
INITIAL NUMBER
010594 MINS
INITIAL NUMBER
010594 MINS
INITIAL NUMBER
010594 MINS
INITIAL NUMBER
010584 MINS
INITIAL NUMBER

CONTROL

0.001

0.003

0.008

0.02

0.05

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

00
00
00
00
00
00
00
g0

00

00

10.00
10.00
10.00
10.00
10.00
10.00
10.00
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8.00
10.00
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10.00

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

00
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00
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10.
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.00
10.
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8.
10.

6.
10.

10

00
00
00
00

00
00
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00
00
00
00




REFTOX #51
REFTOX #51
REFTOX #51
REFTOX #51

010594 MING
010594 MING
010594 MING
010594 MING

1 CONTROL
2 0.001
3 0.003
4 0.008

0.38
0.34
0.38
0.26

0.45
0.35
0.31
0.33

0.38
0.41
0.36
0.29

0.40
0.39
0.38
0.32
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FINAL CHEMISTRY

Page 4 _of \

Study 22@3 &F Z'QE i Personnel
Beginning Date /-5~ Date_Mi_ : Mﬂ.
Ending Date __ O\—12 -9+ %
T Fish T -—------Eeriodaphnia““
Sample 10 By gl Vg g7 | 5P L o
Rep. | Temp. | 0O | pH | Cond. Temp. Sample ID | DO | pH
otz | | last led 177
» 2 4.4 | b8 33\
3 245170
4 345 172
0.00/ ! 252 | b8 |77
2 2 | 71 33
3 245 | 70
1 ¢9 17/
0-003 : 2es |74 |77 |
2] B |70 320
3 ¢7 17/
4 250 |7/
0.00% ‘ 24 170 |77
| 2 R¢3 |, 4 3z
3 24,5 17!
4 24S |1 7R
O.0n2 ! 23 | 7,] |77
2 244 170 )
3 a¢s 17|
4 ¢S | 72
0-05 ] 264 V22 177
2 268 |7/ 533
3 247 | 72
4 Asol 74
1
2
3
4
NOTES:
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Study é \azn &% ] ¥ Personne) M_
Date // 7/ iﬂ
Beginn¥hg Date /- S-94 /?M@vl

ending Date __ O \-\2-94 d
=eeres T Eish i Ceriodaphnia
saple 10 | 8y | B e e 5. ! S
Rep. | | Temp. | DO | pH | Cond. Temp. | Sawple 10 | DO | pH
Cordield | a6 |53
z 24.9 L.o
3 254 | S |18
4 250 6.3 328
0.00/ ! 25.0 | 5.5
2 24.9 |59
3 2s.2 .2 | 2.7
4 5.2 . 33 . :
_0:003 ' 250 {63
T 2 5.2 L2
3 2.2 160 |97
4 254 6.8 337
O.005 ! 248 |58
2 249 140
3 250 6.1 2.1
4 251 .4~ 337 -
C.p2 ! 293 160
2 2510 166
3 25.3 | . i |77
4 2.2 | 6.3 3%
0-05 ! 243 L5
2 251 V.7
3 2s.¢ 164 {127
4 24.%3 6.5 | 337
1
2 .
3
4
NOTES :
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FINAL CHEMISTRY

Study é 2@ &4 T o¥ pPersonnel Prog..
Beginn?ng Date [-5-94 pate lii¢ gmﬁL___

Ending Date 04~ 11-94

) ) ) Fish T Ceriodaphnia
L o I e S S

Rep. 1 N Tero. | D0 | it | Cond. Terp. | Saple ID | DO | pH
Corlial | M2 |43

2 2s.1 4.1

3 ML | 50 7.3

4 2 | 5.2 339
.00/ ! 4.9

2 25.0 5

3 FURTE KA

4 2d.% 4. 337 .
0-003 ! 2.0 | yo

2 5.0 .S

3 24.6 s, A 173

4 24-8 5,1 337
Q.005 ! 24.7 | 5.%

2 4248 199

3 24.% 3.5 7.3

4 .8 5.2 33 _
O.02 ! 24.S | 5.9

2 249 1 s.d

3 4.7 5.6 7.3

4 M7 157 3306
0:05 ! 4.5 |6

2 24.5 v

3 24.9 -3 | 7Y

A a4y .2 234

]

2 P

3

4
NOTES:
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Study éZ@ &f Z'QE nate of q personnel Prn, .
ate ~OR-99 =g
Beginning Date /-S-94 Lonnosd

Ending Date __ O\. \2. -Gy
TV T Fish " Ceriodaphnia )
saple 10 | By | |5 [0 0 | | |
) | Rep. | Temp. | 80 | pH | Cond. Temp. | Sample 10 | DO | pH
Cordal. | 4.5 |6 33%
2 2.7 |L.s
3 M5 |63
4 aws led |y
0.00/ ! 294 6.5 337
2 244 1L
3 250 .2
4 29.9 Je.d .S ,
0-003 ! 249 e 340 ' -
2 24.% 6. Y4
3 248 |L.S
4 249 JL.1 1.5
C.00% ! 29.7 |6 329
2 2.5 Y
3 246 L
4 245 e, -1 2.8
O.p2 ! 26 | 10 337
2 243 | 6.8
3 298 1t
4 24.3 ¢.5 7.
0-05 ! 20 1 7.4 337
z 2.6 7.l ~
3 24. 7 1.2
4 4.5 1 L9 |76
1
. .
3
4
NOTES::
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FINAL CHEMISTRY _'

Study %2 7N & { 7 2& Personnel
Date [ ~/0 ~tj‘
Beginning Date _/-S-92¢ ) Mv_

Ending Date OL\-t12~-94 S Tovey

£

——mme

Fish Ceriodaphnia

swpte w0 |70y | I7s L0 Ty T | -

Rep. | Temp. | 0O | pH | Cond. Temp. | Sample 10 | DO | pH

Y7V 6. V7.7

294| 6.0 337
247 6./
2491 6.3
2451 ga | 7.7
24.51 .5 33%
244 59
~4 9156 o
laH31ea 172.7
124504 337
24T 142
2971 &/
296148 1777
246143 33%
&S
246166 | 2.7
24,51 70 33¢
2501 L&
24.%| 720
Qtf,{ o, 7!]
24351 72 337
2991 78
4.5 7/ |

=

= = zZERESS

Cordial.

O.00/

0-003

0.005

o.p2

0-05

Sl W N il ] W N el B W] N =l ]| W] N =] e W N o] w] N =] e W] o] =
-
-~
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Study g@_&{_m_
Date [-“«j"[ .
Beginning Date /-S-24

Ending Date __ O - (2 -G4

Page _ | of _|

Personnel .Zﬁaéb( :

Lot

/7

Fish
Sample 10 By lrs/5Pl 15/591 75/59 ] 75/

Ceriodaphnia

- e e

Rep. | Temp. | 00 | pH | Cond.

Temp. | Sample10 | DO | pH

245164

43165 17:6

2971 6.8 339

244 | 03

Q.00/ 245 6.4

244 165 | 7.6

249 | 0.y 339

R4S Ve |

e~
N

0-003 4.4

2.5

247 337
24.7
A
4.5
4 4
4.5
24 3
24 ¢
245
Ry, §
24.b
29,5
Y 5~
Y &

&~

O.00%

~

WA

1337

337

X

~

s S s s e

~

2.4

L3l e s s b NS s s Milsdss s

237
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Study oate _(//3/9¥

Beginning Date /-S-94

Page _§ of _\

Personnel n

Ll

Ending Date [//7//95Z i pﬂ%&r
) = T "‘FEB ----- ) Ceriodaphnia
swete o\ & | VTSGRl ol (pl Lo ]

“Rep. | Tep. | 00 | pH | Cond. Sample 10 | DO | pH

Cordzeld | ! b | bl

2 Q431 6.9

3 ¢Sl 6.b| 7.7

4 YUh | &7 335
O.00/] ' d¢7 1 6.7

2 ¢ G.61

3 48| 0.5 | 2.7

4 QYL G4 34
0-003 ! AL 651

’ 2 91 7.0

3 246 6.8177

4 2481 6.5 344
0.00% ! 26167

2 A 6.5

3 2471 2,01 2.7

4 247 6.7 335 -
O.p2 ' 24316.5

2 247166

3 2471 6.912.7

4 247 7.0 339
O-05 1 296 16.%

2 S 16. &

3 24816, 917.7

4 RYplf. | 338

1

2

3

4
NOTES:

e
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PROJECT REAGENT RECORD SHEET

Project/Study: dlp /21[ ﬁ)( @@z 95‘ Beginning Date: _0\-05-94
Personnel: s Fogpn ¢ Ending Date: O~ 1294
/ .
WINKLER TITRATION METHOD
Alkaline-lodide-Azide: Manganous Sulfate: Sodium Thiosulfate:
Brand F ke Brand /75 Brand AR/Cch
lot # F7o0062 - oy Lot # G/00 Lot & Jlsx
Exp. il Exp. N A Exp. Zgﬂ
Sulfuric Acid: | Thyodene:
Brand [, 5/ed Brand [ ichess
Lot # 29476 KJCM Lot # 4/22-5% :
Exp. &4 Exp. L
pH BUFFER SOLUTIONS
pH 4: . pH 7: . pH 10:
Brand /774////c;ég %IL Brand [ZZA{/{NC:@D@/’ Brand / ,
ot & _0p97 kLZA lot # o L DL Lot & o099 KLK7
_ Exp. igi;g Exp. Exp. /L7
pH :
Brand
Lot ¥
Exp.
CONDUCTIVITY STANDARD SOLUTIONS
200 ‘ymhos: . 720 ymhos: umhos :
Brand 2.5 hger Brand &og/ﬁ Brand
Lot # ZJ&?Z Lot # RG24 (3238 Lot #
Exp. _3/9« Exp. /95 T 4/95 Exp.

ALKALINITY TITRATION
Sulfuric Acid Solutjon N/50:
Brand (2 @//ﬂaég

Lot # A/ 366 KT7H
Exp. gg

- HARDNESS TITRATION

Hardness Titrating Solution:
8rand

Lot #&éﬂ_ggg,z o

Exp.

CHLORINE TITRATION
0PD Powder Pillows:
Brand _a/A
Lot #
Exp.

PLARCS01--632

Hardness Indicator:

Brand V)
Lot # '
Exp. N A

Potassium lodide:

Brand /v, ﬂ

Lot #
Exp.

Hardness Buffer Solution-
8rand

Lot # @agéé

Exp.

FAS:
Brand v /5
Lot #
)
Exp.




Project Instrument Record Sheet
Project Study__zs /@D/ T S 2% w/o

Beginning Date 0\-05-94

Ending Date O - (1=94

DO Meter Model_yS/ &7

TVA Tag_54 3344
Calibration Date_¥//8/93

pH Meter(s) Model S 250
TVA Tag_F/v7
calibration Date /(/1/43

Model_ #07A4
TVA Tag_ 47255 7
Calibration Date /ép4?”;7i£3

Conductivity Meter Model 3
VA Tag_577777
Calibration pate_9/A4/43

Thermometer(s) Model__snme -cP 0
TVA Tag_y/nat7]
Calibration Date_s/2s/93

Model
TVA Tag

Calibration Date




Cerio IC25- Control Chart For Chronic Test

New animals received from CTI on 10-22-93

Teet# Source Date 1C25 Mean s 28 Mean-28 Mean+2S
25 L 01/09 1992 0.0157
26 TTL 01/29 1992 ©0.0119 0.0138 0.002687 0.0054 0.0084 0.0192
27 TTL 02/27 1992 0.0107 0.0128 0.002610 ©0.0052 0.0075 ©0.0180
28 TTL 04/07 1992 0.0220 0.0151 0.005085 ©.0102 0.004% 0.0252
29 TTL 05/01 1992 0.0185 0.0158 0.004662 0.0093 ©0.0064 0.0251
30 TTL 05/28 1992 0.0111 0.0150 0.004584¢ 0.0092 0.0058 0.0242
31 TTL 07/07 1992 0.0254 0.0165 0.005745 0.0115 0.0050  0.0280
32 TTL 07/31 1992 0.0275 0.0179 0.006595 0.0132 0.0047 ©.0310
33 TTL 08/27 1992 0.0275 0.0189 0.006958 0.0139 0.0050 0.0328
34 TTL 09/30 1992 0.0272 0.0198 0.007063 0.0141 0.0056 0.0339
35 TTL 10/27 1992 0.0229 0.0200 0.006767 ©0.0135 ' 0.0065 0.0336
36 TTL 12/01 1992 0.0284 0.0207 0.006889 0.0138 0.0070 0.0345
37 TTL 01/05 1993 0.0116 0.0200 0.007066 0.014)1 0.0059 0.0342
38 TTL 01/26 1933 0.0187 ©0.0199 0.006798 0©.0136 0.0063 ©0.0335
39 TTL 02/24 1993 0.0258 0.0203 0.006723 0.0134 0.0069 ©0.0338
40 TTL 03/23 1993 _0.0123  0.0198 0.006798  0.0136 ©0.0062 0.0334
41 TTL 04/27 1993 0.0141 0.0195 0.006727 0.0138 0.0060 0.0329
42 TTL 06/01 1993 0.0297 0.0201 0.006956.. 0.0139 0.0061 0.0340
43 TTL 07/12 1993 0.0255 0.0203 0.006874 0.0137 0.0066 0.0341
44 TTL 0g/04 1993 0.0275 0.0207 0.006830 0.0138 0.0069 0.0345
45 TTL 08/1¢ 1993 0.0063 0.0200 0.007405 0.0148 0.0052 0.0348
46 TTL 09/10 1993 0.0121 0.0197 0.007421 0.0148 0.0048 0.0345
47 TTL 09/20 1993 0.0107 ©0.0193 0.007487 0.0150 0.0043  0.0342
48 TTL 11/18 1993 0.0258 0.0195 0.007443 0.0149 0.0047 ©0.0344
49 TTL 12/01 1993 0.0251 0.0198 0.007371 0.0147 0©0.0050 0.0345
50 TTL 12/03 1993 0.0230 0.0199 0.007250 0.0145 0.0054 0.0344
51 TTL 12/10 1993 0.0244 0.0201 0.007162 0.0143  0.0057 0.0344
52 TTL 12/17 1993 0.0273 0.0203 0.007160 0.0143 0.0060 0.0346
53 TTL 01/05 1994 0.0160  0.0202 0.007077 0.0142 0.0060 0.0343
54 - TTL 02/03 1994 0.0259 0.0204 0.007032 0.0141 0.0063 0.0344




12 » hd
Chronic Reference Toxicant Test
Received new animale from CTI 10-22-93
Cerio - ARL
Survival t Reproduction 1t IC2S { Mean # Young/ ! ICSO ! Corrective Action Taken
Test # Date LOEC NOEC ! LOEC NOEC ! ! Female in 1 ! and Notes
1 1 ! Control ! !
1 01/24/90 0.02 0.008 >0.008 0.008 ! ! 1 1
2 03/23/90 0.05 0.02 ! 0.05 0.02 ! H 1 H
3 03/29/%0 0.05 0.02 1! 0.05 0.02 1 ! . ! ! )
4 05/05/90 void ! H ! ! H
s 05710790 0.05 0.02 1 0.45 0.02 1 ' ! !
void ) ! ! t ! !
6 06/11/90 void H H 1 1 H
7 07/06/90 void ! ! 1 1 ]
8 07/17/90 0.05 0.02 ! 0.008 0.02 ! ! H t
9 08/01/90 0.05 g.02 1 0.02 0.008 1t H ! !
10 09/06/90 0.02 0.008 0.008 0.003 ¢ . ! H 1
11 11/06/90 0.05 0.02 1 0.0S 0.02 1 ! 1 1 —
S12 B 11/27/90 0.05 0.02 ¢ 0.02 0.008 ! 1 . 1 !
13 01/10/91 0.05 0.02 1! 0.02 0.008 . ! ! 1 } e N -
14 02/8/91 0.05 0.02 1 0.02 0.008 ! t - r !
15 03/16/91 0.05 0.02 1 0.02 0.008 1 1 1 1
16 03/27/91 0.05 0.02 ! 0.05 0.02 ¢ 1 1 1
17 95/02/91 0.05 0.02 ! 3.05 g.02 ! H !
1B 05/31/91 0.05 0.02 I 0.02 0.008 1t H H H
19 07/12/91 0.05 0.02 ! ¢.02 0.008 ! H ! !
20 08/01/91 0.05 g.02 1 0.02 0.008 ¢ ! ! !
21 09/04/91 0.05 0.02 0.02 0.008 ! t 1 1
22 10/03/91 0.05 0.02 1 0.02 0.008 ¢ ! 1 )
23 10/30/91 0.05 0.02. ! 0.02 0.008 1! ! ] !
24 12/03/91 0.05 0.02 ! 0.05 0.02 1! H . 1 H
25 01/09/92 0.05 0.02 ! 0.02 0.008 1 0.0i57 ! 2B.40 H 1
26 01/29/92 0.05 0.02 1 0.02 0.008 1 0.0119 ! 34.90 1 1
27 02/27/92 0.0S 0.02 ! 0.02 ¢.008 ! 0.0107 ! 31.90 1 !
28 04/07/92 0.05 0.02 ! 0.02 0.02 t 0.022 1§ 20.10 ] H
29 05/01/92 0.05 0.02 ! 0.008 0.003 ! 0.018B5 ! 26.60 ! !
30 05/28/92 0.05 0.02 ¢ 0.02 0.008 ¢t 0.0111 ! 31.50 H !
31 07/07/92 Q.OS Q.02 ! 0.05 0.02 ! 0.0254 ! 25.30 ! !
32 07/31/92 0.05 0.02 1 0.05 0.02 t 0.0275 ! 21.50 H !
33 08/27/92 0.05 0.02 0.05 0.02 1 0.0275 ! 20.11 i H
34 09/30/92 0.0S 0.02 ! 0.05 €¢.02 ! 0.0272 t 22.30 H H
35 10/27/92 0.05 0.02 ! 0.05 0.02 t 0.0229 t 22.10 H ;
36 12/01/92 0.05 0.02 ! 0.05 0.02 ! 0.0284 ! 21.30 H H
37 01/05/93 0.05 0.02 1! 0.02 0.008 ! 0.0116 ! 23.40 ! H
38 01/26/93 0.05 0.02 0.02 0.008 t 0.0187 ! 24.90 ' 1
39 02/24/93 0.05 0.02 ¢ 0.0S .02 t 0.0258 ! 25.10 1 1
40 03/23/93 0.05 0.02 ! 0.02 0.008 ! 0.0123 ! 36.0 H !
41 04/27/93 >0.05 0.05 ¢ 0.02 0.008 ! 0.0141 ! 18.70 ! H
42 06/01/93 0.05 ¢.02 ! 0.05 0.02 ! 0.0297 ! 20.40 ! !
43 07/12/93 0.05 Q0.02 ! 0.05 0.02 !t 0.0255 ! 15.70 ! !
44 08/04/93* 0.05 0.02 ! 0.05 0.02 ! 0.0275 ! 8.3 4 t « WAS INCLUDED IN THE CONTROL CHART
45 08/19/93+ 0.05 0.02 ! 0.02 0.008 t 0.0063 ! 9.4 H H EVEN THOUGH THIS TEST DID NOT
46 09/10/93 0.02 0.008 ! 0.02 0.008 ! 0.0121 t 20.90 t ! MEET ACCEPTABLE TEST CRITERIA
47 09/20/93 0.05 0.02 ! 0.05 0.02 t 0.0107 ! 20.30 ' H

e




Chronic Reference Toxicant Test

Received new animals from CTI 10-22-93

Cerio -~ TTL

Suxrvival ! Reproduction 1 1025 ! Mean # Young/ ! LC50 ! Corrective Action Taken
Test # Date LOEC NOEC 1 LOEC NCEC 1 ! Female in ! ! and Notes

! ) 1 ! Control ! !

48 11/18/93 0.05 0.02 ! 0.05 0.02 ! 0,0258 | 28.20 ! { #% animals frxom w/edta
49 12/01/93 0.05 0.02 ! 0.02 0.008 ! 0.0251 ! 42.00 ! 0.0380 1 ## animals from w/edta
S0 12/03/93 0.05 0.02 ! <0.003 <0.003 1 0.023 1 38.40 1 0.0416 ! #% animals from w/edta
51 12/10/93 0.05 0.02 ! 0.008 0.003 ! 0.0244 ! 39.10 ! 0.0548 ! ## animals from w/edta
52 12/17/93 0.05 6.02 0.05 0.02 ! 0.0273 ! 35.80 ! 0.0416 ! ## animals from w/edta
53 01/05/94 0.05 0.02 ! 0.02 0.008 t 0.016 ! 38.50 ! { #4 animals from w/edta
54 02/03/94 0.05 0.02 ! 0.05 6.02 ! 0.0259 ! 36.10 ! ! ## animals from w/edta




" TTL CHRONIC TOXICITY TEST MASTER CHECKLIST CL # 00t3

4

Study: Tox - - - i Test Dates: /-5-94 - 0l-1144

Date Issued: _/-4-79 To: /005€j - Report Due: By:

1. Test organism availability: FH Minnows-T.L.* éz’ﬁ c.u.¥ — nDpate —
Daphnids ~ T.L. ___ C.U. ___ Date /- S -94

2. Sample Collection Coordination: Date _jV/ A By __— With _ —

3. Glassware availability: T.L. Tech. pDate _/-S-9¢

4. Glassware prep. complete: Date /-S-92¢¥ ' By J77
5. Data Sheet prep. complete: Date /-7-9 By <72
6. Test organism availability verification: FH-OK? _u /4 Daphnids-OK? __ +—

7. Culture Medium Availability: Date /-5-99 By _JIP/ with DR

8. FH Minnow acclimation:
Day 1 2 -

o oME_

sf /
9. Test Initiation: FH-Date/Time /=9 y/A Daphnid-Date/Time _/- S -7 f/ [RYs
!

Initial FH Sample M/q

10. Daily: Day #: © 1 2 3 4 5 6 7
Initial Chem. - T.L. - — — - =
T.M.%_7p Jfp Stp. IR 390 fpL
Final Chem. - T.L. ' - — - - il
TM. 57 o—_ S T S Sty pPp
F.H. - T.L. _x/4 w/A 4
T.M. _— ~ —7
Daphnid . - T.L. — —_ . - — - —_
.M. I SPP oPF  spe S Ste  _SIPP
Log Samples -~ T.L. _4// JQZ& >
) —
T.M. _— - >
11. Test Termination: FH-Date/Time A/V[/ﬁ’- Daphnid-Date/Time _) v//-"l‘/// [2¥5”
Clean-up, By: JpP .,
12. Weigh Fish: Date By 13. Run Stats: Date By
1l4. Report Prep.: Assigned To Date By
Corknt Chost
15. Report Final: Date 0j-15-94 By ¢ Approved: -

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




Chronic Reference Toxicant Record Sheet

stuty_ (o fof Toe  (2S% fo E0TA)
Test Organism Coip  tasy D/CDTCL\

Beginning Date/Time //5/?5/,[ [3¢s”

Ending Date/Time ///1/7561' (R4S

Personnel V){KLZ&U/I ﬁﬂ«%}:

Toxicant Jj}ﬂ/

Source 6//4

Lot ¥__ / ¢y
Concentration__57) /ﬁ";)/ﬁﬂj

Stock Concentration(s) Cent, 6.3,p.9,2:9, .0 , 450 m3/f Ce
Test Concentrations é/ 0.2/ Q003 0005 0.02,7,.05

C-med ( > 7 £ ) 4’5 559, 1564
Dilution Water - /77 (259, J,)YZQ EQTA

Released From To
Date Tinme Date - Time

ow-o4 44 . OO O\ -CH-GY rASS U

Test ¥_53
NOEC_ _0.06%
LOEC .02

Notes:

TC,s =/ 0.0lb
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01-19-9¢

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

REFTOX #53
Starting Date: 01/05/94

Replicate
Treatment 1 2 3 4 5 6 7 8 9 10 Mean
1 CONTROL 42.0 27.0 35.0 37.0 37.0 35.0 38.0 48.0 42.0 44.0 38.50
2 0.001 35.0 35.0 39.0 38.0 37.0 41.0 40.0 36.0 39.0 3.0 34.30
3 0.003 36.0 32.0 33.0 38.0 31.0 34.0 36.0 26.0 39.0 35.0 34.00
4 0.008 34.0 33.0 35.0 33.0 31.0 39.0 35.0 34.0 38.0 40.0 35.20
5 0.02 . 33.0 28.0 0.0 30.0 29.0 32.0 41.0 0.0 29.0 39.0 26.10 -
Steel’s Many-One Rank Test
No. of Critical
Treatment Replicates Rank Sum Rank Sum*
0.001 10 76 95.5
0.003 10 76 78.5
0.008 10 76 81.5
0.02 10 76 73.0 *

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




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

------------ STUDY=REFTOX #53 ST_DATE=010594 PARM=CERR TEST=STEEL ---~--r~e-=---

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

1 0.001 10 10 95.5 76
2 0.003 10 10 78.5 - 76
3 0.008 10 10 81.5 76
4 0.02 10 10 73.0 76 *
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Tests of assumptions for untransformed data 1
Tegt for Normal Distribution
3:13 Saturday, January 4, 1992

STUDY=REFTOX #53 ST_DATE=010594 PARM=CERR
UNIVARIATE PROCEDURE

Variable=CENTER

Moments

N 50 Sum Wgts 50
Mean 0 Sum .0
Std Dev 8.457698 Variance 71.53265
Skewness -2.11207 Kurtosis 5.852558
Uss -3505.1 C(CSS 3505.1
cv . 8td Mean  1.196099
T:Mean=0 0 Prob>|T| 1.0000
Sgn Rank 176 Prob>|S| 0.0798
Num *= 0 49

W:Normal 0.779024 Prob<W 0.0001

- Quantiles (Def=5)

100% Max 14.9 99% 14.9
75% Q3 4 95% 9.5
50% Med 1.8 90% 6.3
25% Q1 -1.5% 10% -6.1

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

Range 46.2 :

Q3-Q1 5.5

Mode -26.1

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




> Tests of assumptions for untransformed data 2

Test for Normal Distribution

3:13 Saturday, January 4, 1992
----------------- STUDY=REFTOX #53 ST DATE=010594 PARM=CERR -------=-uw-c-u-ou-
UNIVARIATE PROCEDURE
Variable=CENTER
Stem Leaf # Boxplot
15 1 0
103 2 0
0 555566677 . 9 |
0 01112222333344444 18 +-—t- -+
-0 444322222111000 15 PR +
-0 8 1 |
-1 2 1 0
-1
-2
-2 66 2
-3 1 1
Rl T et S DS Sl dek 4
Multiply Stem.Leaf by 10**+1
- T Normal Probability Plot

17.5+ +E++++
! A *
| FhpREAAx Kk
I kkkkkkkkrkk *
l kk ok ke pkokgg

-7.5+ * bi+4++
| F et
| e+ttt
[ ++
l * * -

-32.5+ *
B e T T R R it SR T Ll

-2 -1 0 +1 +2




E Tests of assumptions for untransformed data
Test for Normal Distribution

3:13 Saturday.

UNIVARIATE PROCEDURE
Schematic Plots

Variable=CENTER
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Tests of assumptions for untransformed data 4
- 3:13 Saturday, January 4, 1992

----------------- STUDY=REFTOX #53 ST_DATE=010594 PARM=CERR - ------nccmemmw-.

Plot of CENTER*RANKIT. Symbol is value of TRT NO.
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2 312
25 143
323
142
43143
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-20

-30

-40

RANK FOR VARIABLE CENTER

NOTE: 17 obs hidden.




TREATMENT

CONTROL

0.001

0.003

0.008

0.02

STUDY=REFTOX #53

ST_DATE=010594

PARM=CERR
N
10
10
10
i0

10

BARTLETT’S TEST STATISTIC = 28.439
PROB>B

MEAN

38

34

34.

35

26

0.000

.50

.30

00

.20

.10

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

5

3:13 saturday, January 4, 1992

VARIANCE

34.056

125.122

14.222

8.400

207.656




RefFlex Cevio 53

< > . I@ 0‘44'6¢
THE NUMBER OF RESAMPLES IS 80 . 25 rnc

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

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

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

.050 .000 .000

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

L2222 RS2 RSS2 R 22222222t st AR SR R R X RS

* BOOTSTRAP PROCEDURE TO ESTIMATE VARIABILITY *

* OF THE ESTIMATED ICp *
2T R R R e R T PR T R T T R TP L L

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

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

C:\BOOTSTRP>
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REFTOX ‘#53
-~REFTOX #53
REFTOX #53

REFTOX #53

REFTOX #53

010594 CERR
010594 CERR
010594 CERR
010594 CERR

010594 CERR

1

2

3

4

5

CONTROL
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0.008

0.02

42.00
35.00
36.00
34.00

33.00

27.00
35.00
32.00
33.00

28.00

37.00
38.00
38.00
33.00

30.00

37.00
37.00
31.00
31.00

29.00

35.00
41.00
34.00

39.00

32.00
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36.00
35.00
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b ik

CERIODAPHNIA BROOD RECORD SHEET

Batch ID: ﬁADﬁﬁ Tray #: g Personnel: _ 27 ¢/3
{ Row 9( Brood Source j;/)fﬁ' /[ Z/SL/ (# Young) !
j_10] | | Il el (112X COl2hgd = | | | |
|9l 1 | 1711 i (1] 1488 —— —+ -~ |
|8l | L1 ] %L | 0 © 23 g2 | 1 1 |
7L | | [ 11 > A%Wl
el 1 1 1[I ST 71 OBRMa. | | | |
sl 1 1 111l 71Zr0&785% 1 | | | |
|__4l | | ILLQ,J [(] 4| © P zass] < L | | |
(3l 1 1 111514114 @23 7 | l
2] | | P L S 71 O 2 TE7e | |
|1l | 1 10 1| Z11eTO 1229350 7 | |
lpayl o | 11| 21 3| 4] 51 ¢ 71 81 9 10 11 |12 | 13 | 14|
-7 : —

{ Row [ Brood Source 3”070/6'4/7[5/ (# Young) :
ol 1T 1T T 1T i1 UpEEzel—® 11 1 |
TR NI T O 0 1523 515 B |
YR IR MO | PR 1 |
|71 | | | LS 71 51 ©C 1#&Fe 0t { | | |
sl | { | | £ 1 /78] 120 o 158 4] L | | -
5| 5 17 | (41 Y 1i325ms T3 1 | | |

a4l | E 91 A O P57 4 | I I - -
(3l | | | L 71 /81 O F il 9 | [ | { |
_2 l | 1o | H| 5] © W Za-ter] 1, | [
- 1 0 LG 01X T PP+ l |
lDayl_o ! 11 21 31 a1 s | ¢ 1 7| 81 of 10 | 31 [ 12 |13 | 14 |
: Row (L’ Brood Source 7D 087 )7;?°5‘ //7 é( (# Young) ' {
|_10] ] | lg\l(ﬁL?él(Sl@T%%%I ] | | |
|9l | I 17 1 & &1 11 ©|85gLRy iz | | | | |
I8l 111 150 21100 & Zame 7 1| _ ||
A . | L i 1 3.1 8 |l © (8530 4 | l | I
el 1 1 I (A9 pEdesiam || | |
|_5l | | 1t 15 1 %IL?XTZ 0] o D 11 | ]
1__4l | | 1 1 4 WEINERT q4M 73, | | { I
I3l |1 I ol (B OEsBogs w1 L ||
2l 1 | 1] 131 71/6l0 5kl | | | |
a1 1 10|/l |O 7 25 1 | 1 |
'@L%JLL%L&L%I 51 61 2] g1 910 ] 11|12 [ 33 | 14 |

T 2% 24 30 R [ Z-F A 5 Y ot bl

Time| | 50 | §uS | 252) Jied| /55| o5 ] 42579128 |4e0 | ! | | |
Temp| WUPLFHN U Y | 25 0| Q5250 |25 ALT A4 g9 | | | | |
Med.| 1563 15581 pnxsel 558 javslrsy8l 5%l ke | [ - l l
Food| | ICEwslcried leie 3 Crpdosg 3CPE3cAE 3FIL- Y | ] | I |

Algal | Woszelfosyil d5aal Asad i Brbsad o)l | ] | l b s

_ %qu@((loé‘/o

NOTES — \ FolA.

kﬁjﬁ&-EA -~ . V\f)gl \ ) . \

[ss5  (F e /sc‘”%“*‘(z.‘%@m

| + = Young present 1in brood cup at 3 days or more than one brood present 1in 75

individual cup at renewal,
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- Beginning Date _/-S~92¥ Date j-¢-94 10190//4,
Ending Date | —({- 94 8
. —Fish ) = Gristsnia
Sample 10 By | | I ! spel | Q?E.LQZ >
“Rep. | Tewp. | D0 | pH | cond. Temp. | Sample 1D | DO | ph
298 | Contial | 7.9 |78
ol p.oer | 7D] 7%
251 | p.ooz 17| 2%
-1 ©0.00% | 7%) 7%
L5-11 ©0-02 75 1 7%
2521 6.05 281 7-¥%
253
5.0 )
3./
— o 24.8
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FINAL CHEMISTRY Page L_of 1
Study XS % D‘:t/e o \ o Persannel
Beginning Date _/-S~¢¥ ! [roed.
Ending Date [-(l-4Y g
) T T TRsh - Ceriodaphnia .
Sample 1D By | | | [ I SFF) | 32 57
Rep. | Temp. | DO | pH | Cond. Temp. | Sample 10 | DO | pH
‘ 25.2)| conticl, | 7.7 1783
Z locol ©.001 | 726179
3 asol p.ooz | 761729
4 2.9 | 0.oog | 74| 7%
‘ 48| o2 | 72.6] 29
2 As.ol|l 0.05 S e
3 as- |
4 _134.¢
! 34.9
T 2 34, b
5
4
1
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1
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Study XS % D‘:’ép !;_ 0-94 Personnel
Beginning Date _/-5~9 ¢4 ' Pors.
V Ending Date Z‘N'CI"! s
--------------- e ;;st-x e ) Ceriodaphnia o
sapleto | 8 | 1 1 1 1 SPP1 el e
: “Rep. | Temp. | D0 | pH | Cond. Temp. | Sample ID | DO | pH

24,9 | Contiel. |29 17,8
leya l ©.eor 1791729
250l p.ooz | 791 7.9
oc.ol 000y | 771 2.9
2c0ol 002 |79]729
s j| 0.05" 791 2.9
25,0
Y. ¢
24. €
ay, s
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FINAL CHEMISTRY

Page _{ of |\

Study XS 2 D‘:t/e o _yad Personnel
Beginning Date /-$-¢7% ' _Popsty
Ending Date /—-//—9f/ -
B Fish - Ceriodaphnia o
e I 3pe. /AR
Rep. | Temp. | D0 | pH | Cond. Temp. | Saﬂpls_llg"l oo | ;_)i.i-“
‘ 253 | Contial, |27 178
2 losul w.oer |27 2.8
3 s 1\ p.vo3 |76 {78
: 250l 0009 |26 75
! 29| 002 126178
2 aso|l 0.0 |~ |—
® 252
4 Q5.0 . :
1 J5.2
2 134.8
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1
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1
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1
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Project Instrument Record Sheet
Project Study_(eio Relo ¥so

Beginning Date__ pi-0S-9¢

Ending Date ol-1-94

DO Meter Model ST e s g3
TVA Tag__ 543344
Calibration Date Boe 10,1993

pH Meter(s) Model i
TVA Tag_ 5432y
Calibration Date__fev b 1443

Model Oaio. SR 2SO
TVA Tag_ 2413
Calibration Date_ nou 20 1993

Conductivity Meter Model y<&I modd, 0 32
TVA Tag__ 537180
Calibration Date_ifew | 1993

Thermometer(s) - Model Swme Cv-vo  Erdeo
TVA Tag__maos
Calibration Date Yoo 10,1993

Model
TVA Tag
Calibration Date




Project/Study:

(QYA]O Rei’ #53

PROJECT REAGENT RECORD SHEET

Personnel: fupanon

WINKLER TITRATION METHOD
Alkaline-lodide-Azide:

Manganous Sulfate:

Lot # _L_&A____
Exp. L. 1asS

ALKALINITY TITRATION
Sulfuric Acid Solution N/50:
Brand Megg ;. cicroutd

Lot # B 2w sty
Exp. T4

- HARDNESS TITRATION

Hardness Titrating Solution:
Brand Ccl(en
lot # £20621100
Exp. s

CHLORINE TITRATION

DPD Powder Pillows:
Brand Weer
Lot # 73F

-

Exp. T

PLARCS01-632

Brand Fiohar Brand _£the
Lot # _4100paaY Lot # ﬂ(oow,,zi
Exp. Ik . Exp. Int
Sulfuric Acid: Thyodene:
Brand g0V nckrady Brand [ ste.
Lot # 2876 KXm tot # qlaasy
Exp. T Exp. T
pH BUFFER SOLUTIONS
pH 4: pH T:
Brand thoQiw ok cdd Brand Mg iaderciy
lot # ook EA B Lottgpﬁgglm
EXp. _S oA 1594 LI —
oH .
Brand
Lot #
Exp.
CONDUCTIVITY STANDARD SOLUTIONS
200 ‘umhos: 720 ymhos:
Brand &: Brand

E—*‘@ﬁd‘*_.
‘Lot # Eos2A fL222¢
Exp- G Dw VG4Y

Hardness Indicator:-
Brand _Culiow
lot # ojrag
Exp. T.¢

Potassium Iodide:
Brand £t e,

lot # _Gi 39
Exp.  _IA

Beginning Date:
Ending Date:

0 1-65-9Y

O1-11-94

Sodium Thiosulfate:
Brand Ricce.
Lot # _mMiS¥
Exp. JSogh199Y

yrhos:
Brand
Lot ¥
Exp.

Hardness Buffer Solution:
Brand (ol
tot # 2C B
Exp. It

FAS:
Brand Ricce
Jot # _n2 ¥
*exp. e 19,2994




