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August 18, 1993

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

Oak Ridge National Laboratory

P. 0. Box 2008, MS-6351

Oak Ridge, Tennessee 37831-6351

Dear Lynn:

Enclosed is a copy of the report presenting results of TVA toxicity
testing during the Clinch River ~ Environmental Restoration Program
(CR-ERP) Study, July 22-29, 1993. Attachments to the report include Chain
of Custody Forms - Originals (I), Toxicity Test Bench Sheets and
Statistical Analyses (II), and Reference Toxicant Test Information (III).
Exposure of fathead minnows and daphnids to water column samples collected
from Clinch River Mile 19.0 and Mile 22.0 on July 21, 23, and 26 resulted
in no.toxicity to test organisms.

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

Sincerely,

DISTRIBUTION OF THIS DOCUMENT IS mm/)
Jennifer Moses, Unit Supervisor o
Aquatic Research Laboratory
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DISCLAIMER

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

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

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

Principal Investigator: Cynthia L. Russell
Starting Date: July 22, 1993

Ending Date: July 29, 1993

1.0 EXECUTIVE SUMMARY

Clinch River - Environmental Restoration Program (CR-ERP) personnel
and Tennessee Valley Authority (TVA) personnel conducted a study
during the week of July 22-29, 1993, as described in the Statement
of Work (SOW) document. [1] The organisms specified for testing
were larval fathead minnows, Pimephales promelas, and the daphnid,
Ceriodaphnia dubia. Surface water samples were collected by TVA
Field Engineering personnel from Clinch River Mile 19.0 and Mile
22.0 on July 21, 23, and 26. Samples were split and provided to
the CR-ERP and TVA toxicology laboratories for testing.

Exposure of test organisms to these samples resulted in no toxicity
(survival, growth, or reproduction) to either species in testing
conducted by TVA.

2.0 SAMPLE COLLECTION/TREATMENTS

2.1 Test Sample Identification (Chemical/Effluent/Elutriate, etc.):
Samples were collected for biomonitoring at the following two
sites: Clinch River Mile 19.0, downstream of the mouth of White
0Oak Creek and upstream of Grubb Island, and Clinch River Mile 22.0,
downstream of Melton Hill Dam and upstream of White Oak Creek.
Clinch River samples were collected at approximately mid-channel.

2.2 Control and/or Dilution Water: Laboratory culture medium
consisting of moderately hard reconstituted water was used as
control and dilution water for toxicity tests. The water used for
daphnid testing was enriched with 10 percent filtered Tennessee
River water and selenium as described in Section 3.2.2.

2.3 Sample Dates and Times: Test samples were collected on July 21,
23, and 26, 1993. Gollection times were between 0900 and
1200 CDT.




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

2.5 Pertinent Site Conditions: Weather conditions were clear and sunny
during sampling on July 21, 23, and 26.

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

2.7 Sample Transport: Samples collected on July 21, 23, and 26 were
transported to Browns Ferry Nuclear Plant by overnight TVA mail
courier. Personnel from ARL picked up samples from the mailroom
and transported them to ARL.

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

2.9 Test Treatments: Samples from Clinch River Mile 19.0 and Mile 22.0
were tested at 100 percent (undiluted) and diluted to 50 percent
using the appropriate culture media.

3.0 TEST ORGANISMS/CULTURING CONDITIONS

3.1 Species: Pimephales promelas, Fathead minnow

3.1.1 Source: ARL inhouse culture

3.1.2 Culture wétér: Culture medium consisted of 50 percent

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

Both waters were passed through a pack column degasser to bring
dissolved gases to saturation. Culture medium was continuously
aerated to help ensure aseptic conditions. Total hardness was
approximately 95 mg/L as CaCOj.
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3.1.4

3.1.5

3.1.8

3.1.10

3.1.11

.1.3

- Temperature of Culture: 25°€.% 1°C

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 ddily. 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.

Spawn Date: July 17, 1993

Hatch Date/Time: July 21, 1993/1015 CDT - July 22, 1993/0645 CDT
Culture/Acclimation Water: Moderately hard reconstituted water
Acclimation Temperature: 25°C * 1°C

Mean Dry Weight at Start of Test: 0.06 mg -
Diseases and Treatment: None.

Food and Feeding: Larvae were fed brine shrimp (Artemia) nauplii
<24-h old twice daily beginning after hatching to ensure food

availability if larvae began feeding prior to test initiation.

Species: Ceriodaphnia dubia, daphnids

Source: Inhouse culture, TVA, Aquatic Research Laboratory

Culture Water: Moderately hard reconstituted water containing
10 percent filtered Tennessee River water and 1.0 ppb
selenium. [2] Total hardness was approximately 95 mg CaCO3/L.

Temperature of Culture: 25°C % 1°C

General Maintenance: Adults used to produce neonates for test
initiation are selected as neonates from broods as described below
on 2 or 3 consecutive days 6-10 days prior to test initiation.
(Adults up to 14 days old may be used for neonate production.)
These animals are raised individually (a brood may be raised as a
group until Day 3 at which time animals are transferred to
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4.0

individual cups), and 2 record is made of their reprcduction..
Their fourth brood is generally the second brood with 8 or more
young and is the earliest brood used for test initiation.

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

Food and Feeding: Food used for Ceriodaphnia cultures and this
study was obtained from a commercial source (Aquastar) and consists
of YCT and Selenastrum prepared according to EPA requirements.
Individual animals contained in cups with 15 mL medium were fed

0.1 mL food and algae at renewal.

TEST METHODS

4.1.1.2

4.1.10

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

Modification/Amendments to Method 1000.0:

A 100-micron mesh nylon screen was used to filter samples rather
than a 60-micron mesh as described in EPA methods.

The Clinch River Mile 19.0 sample storage temperature on Day 6 and
the Clinch River Mile 22.0 sample storage temperature on Day 1 were
below the prescribed 4°C + 1°. These temperatures were 2.8°C and
2.5°C, respectively. Temperatures of samples received on ice
ranged from 1.7°C to 3.7°C.

Date/Time Test Initiated: July 22, 1993/1010 CDT

Date/Time Test Terminated: July 29, 1993/0930 CDT

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

Number of Test Organisms per Chamber: 10

Number of Replicates per Treatment: 4

Dilution Water/Control Water: 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 3 times daily ad libitum.




wymeeen - 4,1,11 . . 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 (7/22, 7/24 and 7/27).

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.

4.1.12 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: S

4,2.1.1 Enriched culture medium (see Section 3.2.2.).

4.2.1.2 A 100-micron mesh nylon screen was used to filter samples rather

than a 60-micron mesh as described in EPA methods.

4.2.1.3 The Clinch River Mile 19.0 sample storage temperature on Day 6 and
the Clinch River Mile 22.0 sample storage temperature on Day 1 were
below the prescribed 4°C + 1°. These temperatures were 2.8°C and
2.5°C, respectively. Temperatures of samples received on ice
ranged from 1.7°C to 3.7°C.

4.2.2 Date/Time Test Initiated: July 22, 1993/1045 GDT

4;2.3 Date/Time Test Terminated: July 29, 1993/1000 CDT

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

4.2.5 Number of test organisms per chamber: 1

4.2.6 Number of replicates per treatment: 10




4.2.7 -Dilution Water/Control Water: - Enriched moderately hard
reconstituted water

4.2.8 Renewal Period: 24 hours
4.2.9 Test Temperature: 25.0°C 4+ 1°C
4.2.10 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).

4.2.11 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. In addition, alkalinity,
hardness, and total residual chlorine were measured on each new
sample at the time of first use (7/22, 7/24, and 7/27).

"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.

4,2.12 Statistics:

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. Statistical evaluation of daphnid reproduction
was not required because all treatment values were greater than the

control.
5.0 QUALITY ASSURANCE
5.1 Toxicity Test Methods: All phases of the study including, but not

limited to, sample collection, handling and storage; glassware
preparation; test organism culturing/acquisition and acclimation;
test organism handling during test; and maintaining appropriate
test conditions were conducted according to the protocol as
described in this report and EPA/600/4-89/001. [3] Any known
deviations were noted during the study and are reported herein.

5.2 Physical and Chemical Methods

5.2.1 Reagents, Titrants, Buffers, etc.: All chemicals were certified
products used before expiration dates (where applicable). All ARL
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. ‘
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Instruments: All identification, service, calibration, and
standardization information pertaining to ARL laboratory
instruments is contained in bound Laboratory Instrument Logbooks
and specific instruments used were documented on an instrument
record sheet contained in the study notebook.

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

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

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

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

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

[4]

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

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

Reference Toxicant Tests

Test Type: Fish -~ 7-day chronic (NOEC)-
Daphnids - 7-day chronic (NOEC)

Standard Toxicants Used:

Copper Sulfate Reference Toxicant Solution - fish and daphnids
Source/Brand: EPA

Dilution Water Used: Moderately hard reconstituted water (enriched
for daphnids) - fish and daphnid chronic.

Statistics: Chronic Test, FH Survival/Growth and Ceriodaphnia
Reproduction, NOEC - Dunnett's Test or Steel's
Many-one Rank Test, EPA Bootstrap Procedure - ICys5

Ceriodaphnia Survival - Fisher's Exact Test
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. 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 19.0
or Mile 22.0 samples during the CR-ERP Ambient Water Toxicity Study
conducted from July 22-29, 1993.

6.1.2 Results, Survival Data:

6.1.2.1 Daily Percent Survival Summary for Fathead Minnow Larval Survival
Test, CR-ERP Study, July 22-29, 1993.

Treatment Total Daily % Survival
Day 1 2 3- 4 5 6 7
Medium 100 100 100 100 100° 100 100
CRM 19.0-50% 100 100 100 100 100 100 100
CRM 19.0-100% 100 100 100 100 = 100 100 100
CRM 22.0-50% 100 100 100 100 100 100 100
CRM 22.0-100% 100 100 100 100 100 398 98
6.1.2.2 Statistical Decision Process for Determining Toxicity Endpoints for

7-Day Survival of Fathead Minnows, CR-ERP Study, July 22-29, 1993.

SURVIVAL EFFECTS

[ x]
CERIODAPHNIA SURVIVAL DATA FISH SURVIVAL DATA
(PROPORTION SURVIVING) (PROPORTION SURVIVING)
|
t L 1 x
Y ] Y v I ARCSINE
FISHER'S EXACT | eroBiT aNaLYsIS TRANSFORMATION
TEST +
i
Y . LX]  NON-NORMAL DISTRIBUTION
ENDPOINT ESTIMATES SHAPIRO-WILKCS TEST
ENDPOINT ESTIMATES 1C1, 1C5, LC10, LCSO KOLOMOGOROV "D* STATISTIC
NOEC, LOEC - .
NORMAL DISTRIBUTION HETEROGENEOQUS  VARIANCE

HOMOGENEQUS VARIANCE
NO
_j 4 OR MORE
: ves _| repucares?
EQUAL NUMBER OF ' EQUALNUMBEROF |
NG REPLICATES? REPLICATES? NO
B! e -
FTEST WITH » A
BONFERRONI DUNNETTS STEEL'S MANY.ONE  * WILCOXON RANK SUM  *
anenen 1 TEST RANK TEST TESTWITH
I l I BONFERRONI ADJUSTMENT

ENDPQINT ESTIMATES
NOEC, LOEC

* Test requires 4 replicates/treatment
** Levene's Tast usad duse Lo variance equal to zero far one or more lreatments.
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6.1.2.3  Analysis of Survival Data Using Steel's Many-one Rank Test for
o " Fathead Minnow 7-Day Larval Survival Test, CR-ERP Study,
July 22-29, 1993.

Survival (%) Data

Replicate
Group 1 2 3 4 5 6 7 8 9 10 Mean Sx
Medium 100 100 100 100 100
CRM 19.0-50% 100 100 100 100 100
CRM 19.0-100% 100 100 100 100 100
CRM 22.0-50% 100 100 100 100 100
CRM 22.0-100% 100 100 90 100 a8

Steel's Many-one Rank Test

Treatment Replicates Critical Rank Sum Rank SumX*
CRM 19.0-50% 4 10 18.0
CRM 19.0-100% 4 10 18.0
CRM 22.0-50% 4 10 18.0
CRM 22.0-100% 4 10 16.0

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

6.1.3 Results, Growth Data: S

6.1.3.1 Statistical Decision Process for Determining Toxicity Endpoints for
7-Day Growth of Fathead Minnows, CR-ERP Study, July 22-29, 1993.

GROWTH AND REPRODUCTION EFFECTS

54 H

| FATHEAD MINNOW GROWTH DATA CERIODAPHNIA REPRODUCTION DATA i i SELENASTRUM GROWTH DATA !
i MEAN WEIGHT) {NO. OF YOUNG PRODUCED) jod (CELLSML) |
Y v o
{EXCLUDING oouclzummms
POINT ES.T'MATION . ABOVE NOEC FOR SURVIVAL)
: Y x]
ENDPOINT ESTIMATE SHAPIRO-WILK'S TEST | NON-NORMAL DISTRIBUTION
125, 1C50 RUOMOGORQV T STATISTIC T
NORMAL DISTRIBUTION . HETEROGENEOUS VARIANCE

HOMOGENEOUS VARIANCE . ™/
‘ NO STATISTICAL ANALYSIS 4 OR MORE
RECOMMENDED 4 REPLICATES?
NO EQUALNUMBER  +
OF REPLICATES?
E:fm =

EQUAL :
' YES v OF REPUCATES? [
— " ] Y_vyesr— | I
BONFERRONI DUNNETT'S STEEL'S MANY.ONE ALCOXON RANK SUM
ADJUSTMENT © TEST RANK TEST BONFERRON! ADJUSTMENT
ENDPOINT ESTIMATES
NOEC, LOEC

- * Test requires 4 replicatas/treatment




6.1.3.2 “AEnalysis of Dry Weight (mg) Data Using Dunnett's Test for Fathead .
Minnow 7-Day Larval Growth Test, CR-ERP Study, July 22-29, 1993.
No transformation applied before data analysis. For this set of
data, the minimum significant difference is 0.09.
This represents an 18.42% decrease in dry weight, mg.
T = 2.36 Alpha = 0.05 (one-tailed test)
Growth Datd (mg)
Treatment Replicate Mean S¥x
1 2 3 4 5 6 7 8 9 10
Medium 0.43 0.55 0.43.0.47 0.47
CRM 19.0-50% 0.47 0.42 0.48 0.53 0.47
CRM 19.0-100% 0.49 0.54 0.39 0.43 0.46
CRM 22.0-50% 0.43 0.53 0.46 0.44 0.47
CRM 22.0-100% 0.48 0.38 0.45 0.42 0.43

*Values significantly less than the control (Medium). EMS = 0.003.

6.2

6.2.1

6.2.2

6.2.2.1

6.2.3

6.2.3.1

Ceriodaphnia Survival and Reproduction Test

Summary of Results: No survival or reproduction effects were -
demonstrated in daphnids exposed to Clinch River Mile 19.0 or Mile
22.0 samples during the CR-ERP Ambient Water Toxicity Study
conducted from July 22-29, 1993.

Results, Survival Data:

Daily percent survival summary for Ceriodaphnia Survival Test,
CR-ERP Study, July 22-29, 1993,

Treatment Total Daily % Survival

1 2 3 4 5 6
Medium 100 100 100 100 100 100
CRM 19.0-50% 100 100 100 100 100 100
CRM 19.0-100% 100 100 100 100 100 100
CRM 22.0-50% 100 100 100 100 100 100
CRM 22.0-100% 100 100 100 100 100 100

Results, Reproduction Data:

Statistical Decision Process for Determining Toxicity Endpoints for
7-Day (3-Brood) Reproduction of Ceriodaphnia, CR-ERP Study,

July 22-29, 1993.

Not applicable.
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6.2.3.2 Reproduction (# young/female/7 days) Data for Ceriodaphnia (7-Day) .
Reproduction Test, CR-ERP Study, July 22-29, 1993,
Reproduction (# young/female/7 days) Data
Treatment Replicate Mean §S*
1 2 3 . 4 5 6 7 8 9 10
Medium 17 22 20 21 20 21 18 21 16 14 19.00

CRM 19.0-50% 17 16 22 20 20 21 .22 21 24 18 20.10
CRM 19.0-100% 18 21 17 41 18 19 25 23 20 13 21.50
CRM 22.0-50% 19 19 21 24 23 22 25 22 18 19 21.20
CRM 22.0-100% 22 25 24 27 21 19 33 22 16 22 23.10

R

18 18 19 23 24 22 22 22 9 14 19.10

*Indicates values significantly less than control (TR).

6.3

6.3.1

6.3.1.1

6.3.1.2

6.4

6.4.1

6.4.2

6.4.2.1

6.4.2.2

Physical/Chemical Parameters
Overall Test Temperature
Fathead Minnow: 24.9°C (24.5°-25.2°C)

Ceriodaphnia: 25.3°C (25.1°-25.6°C)

Water chemistry summary for CR-ERP Study, July 22-29, 1993,

See: Appendix A Water Chemistry Mean Values and Ranges
for Fathead Minnow and Ceriodaphnia Tests,
CR-ERP Study, July 22-29, 1993

Reference Toxicant Tests
Summary of Results:
Reference toxicant tests conducted prior to CR-ERP Study showed

chronic results consistent with ARL control chart ranges for
fathead minnows and daphnids.

Fathead Minnows

Date/Time of Most Recent Test: -
July 6, 1993/1055 CDT to July 13, 1993/1000 CDT

LOEC: 0.02 mg Cu/L
NOEC: 0.008 mg Cu/L
ICy5: 0.012 mg Cu/L
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6.4.2.3 Control Chart Information:
Number of standard tests completed by laboratory: 45
LOEC Range: 0.008-0.02 mg Cu/L (one concentration increment)
NOEC Range: 0.003-0.008 mg Cu/L (one concentration increment)
ICy5 Range: 0.004-0.012 mg Cu/L
6.4.3 Ceriodaphnia
6.4.3.1 Date/Time of most recent test:
July 12, 1993/0935 CDT to July 18, 1993/1028 CDT
6.4.3.2 LOEC: 0.05 mg Cu/L
NOEC: 0.02 mg Cu/L
ICy5: 0.026 mg Cu/L
6.4.3.3 Control Chart Information:
tumber of standard tests completed by laboratory: 43
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
7.0 CONCLUSION
Tests conducted using Clinch River Mile 19.0 and Mile 22.0 samples
collected on July 21, 23, and 26 showed no toxicity (survival,
growth, or reproduction effects) to fathead minnows or
Ceriodaphnia.
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ATTACHMENT I

CR-ERP AMBIENT WATER TOXICITY STUDY
Chain-of-Custody Forms - Originals
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ATTACHMENT 11

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




ARL CHRONIC TOXICLTY TEST MASTER CHECKLIST

Study: DD E

pate 1ssued: 1-19-93 1o [DAH From: OV
1. Test organism availability: FH Minnows—T.L.*_ﬁ:_ C.U.*_gf_ Date Ei:tk::L
Daphnids - T.L. v c.u. v Date (4’22»9’3)
2. Sample Collection Coordination: Date ‘7-/4§ By I With & Glaser
: e } T Pnipps
3. Glassware availability: T.L. © " Tech. 7.7 pate 729>
4. Glassware prep. complete: Date 2-2[-93 By O
21
5. Data Sheet prep. complete: Date 72T P py _ON—
6. Test organism availability verification: FH-OK? /< _ Daphnids-OK? _§iﬁt
7. Fli Minnow acclimation:
Day
By __.V_‘.)f A
8. Test Initiation: FU-Date/Time 7/22/‘73}/0/{) Daphnid-Date/Time '7‘27'0-’5/ 0:4S
T4
¥il Sample, By: _ Ot
9. Test Renewal: Day #: @& — 1 2 3 4 5 6 7
i R 7 , A7
Log Samples - T.L.OCH— o/ C)Hl—’ P/ {-’/’V of #f'@é’ Y4l
T.M. ¥ s oW a o Wl ot RSNy
Tnitial Chem. - T.L, QfF— sl CH—ot— OH O OTC. p/A
T.M. /5 ) /’(‘, = T5. Cay2. 7.5 M/ A
Final Chem. -~ T.L.p¥h~ orl- ol pit oN— O¥— O D
.M. Ot 7o A% TS TS5 wa. TS . e
F.H. - Lot et pEl g ot oM g% oM
T.u. T3 1% S8 TS TS e T2 (e
Daphnid - T.L., Ot ol & o Qe 4951' Ok OF~ ot
i el Of) ot et W NI A
10. Test Termination: FH-Date/Time 7J9-§3 ﬁ‘g‘a Daphnid-Date/Time 1-25-93 //a:a-o
7
Clean-up, By: .
11. Weigh VFish: Daté 2'3()"}3 By 39&4’
07 - 30-43 [
12. Run Stals: Date Q7.25-93 By (g
13. Report Prep.: Date 63-c4.43 By _ (ue
14. Report Final: Date 2']2{~ 53 By LEE |4 Approved: HC“)

X,
team Leader

vLA

GO

P

toulture Unit

‘#Team Member




CHRONIC STUDY (FATHEAD MINNOW) RECORD SHEET

o Study ‘50 = I\NQAI a >
Beginning Date/Time 7-22-93 ///53/0

Ending Date/Time 7- 2973 TF:30
Personnel @ ﬂ"

Control/Dilution Water = - wed_
Sample ID Sample # Used Sample ID Sample # Used
1.0em (1 2ov % Z2-22-93 | 1. Cem 22 Ao 2-.22-%3
2. Cpwr 19 2uvv ¥ 723 (% 2. ¢ 2T 30l 72353
3. CPwatg 2037 224935 | 3. Cpwn 22 20 3¢ 22445
A Clon 1T o377 73593 | A, CRumn 22 2037 52553
5.Cm 1§ 2037 229D 5. w2 2037 226 %3
6. Cew (9 2066 72753 6. Cevra 22 _206% 722793
7. CEw 9 2066 2843 | 7. Clwn 22 2.06¥% 727G D
Test Treatment Identification:
1. Cewr |9 SD%
2. Cewm (4 (0D%
N 3. CRw~ 22, 30%
4. C e\~ 2z, (oD%
5. -~ wed,
6.
7.
8'
Spawn Date Tile # Hatch Date/Time to Date/Time
0)-13-93 [0, 13 21,22,23 25,23 O1-24-93 /1015 0)-212 -‘i.s/ows
: Test
T~ LOEC o0/
NOEC 2 160/

Notes:




FATHEAD MINNOW LARVAL SURVIVAL AND GROWIH 1EST Page | of
Personnel Hwaio.

0 sy _DOE Tl 43

Beginning Date/Time _7-J2-93 /o0  Ending ate/Time (-29-93 [ cia Qusserdsonter
L/’ I Treatment i rep | = lay - |
| ] 2 3 4 | 5 6 1|

i (@ ./0 /2 (0 10 /0 /9 Notes:
2 o | | | 12 Ml /[0 |2
M V2230 /2 20 W2 WER W70
4 (O | ID /0 10 |~ 0 e
By: O | DY DH O | oeb- Zy Fow o
o 110 |0 vl |/ |72

Cew 19 35855

cewva |9 1%

2 o {fe Yz llo lw Vg (w0
S W W2 V2 W G 2 V0 V2
Pl e e Lo lw fw |w

. Ot 10K |l | oMl O | Dy |0
cenm 22 9| V" o e e 1o e L |2
2 o |w Jre 12 dp e |r0

3 /0 | /0 /? (0 | p /0 1o
Ve dpw e L |y lw |
By: | owfs oy | P | oWes | ot | puds P7ee

o |cewmrz vt ' e e |0 L0 {0 2 o
— 2 /» /o /0 o) 0 /0 10 ' SUREI S ST {
3 ¥ pF \ Mmoo
o N /p o o L PG ]G feess el 7T G
4 /0 /2 /0 (¢ 0 /0 Io ! s oo 48
B: [ (73 |7 |72 [@ [T ol |, o0 st oo mlion

F med Vo Jyo o 10 jo [ |0 | ehme ded

2 10__1Jp |/2 (0 10 /0 o

e o dp [ e feo |

a N pp e @ e o

By: |75 |7 [|TS |15 e AN ROY 2

2
3
a
By: \
o 1 2z @ 2 35 &
Fed- Time/By: Nz m«;_o_cﬁ@ . etz O3 /ot

o MMO B/ett1 ;,_g'i:sQ/fs 10108 o4 DI TS
-~ lﬁﬁﬁf 15 30/eht 573 ofent 5 w31y 53, LPFC

Dilution Water 10: |Ho3 (HoZ podt  od Mo apY IO
{PLARC501-257) Reviewed By: H% Sib Q& St - Opfee O W




f.
k_LQ\tJ-f\

Analysis of Survival

DOE #2
Starting Date: 07/22/93

Replicate
Treatment 1 2 3 4 5 6 7 8 9 10 Mean
MEDIUM 1.00 1.00 1.00 1.00 1.00
CRM19 50% 1.00 1.00 1.00 1.00 . . . . . . 1.00
CRM19 100% 1.00 1.00 1.00 1.00 . . . . . . 1.00
crm2z 50% 1.00 1.00 1.00 1.00 1.00
crm22 100% 1.00 1.00 0.90 1.00 0.98
‘ — Steel’s Many-One Rank Test
No. of Critical
Treatment Replicates Rank Sum Rank Sum*
RM19 50% 4 10 18
RM19 100% 4 10 18
rm22 50% 4 i0 18
rm22 100% 4 10 16

* Values less than Critical Rank Sum significantly less than the
control (MEDIUM ).
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Page 1 of' it

\; FATHEAD DRY WEIGHT RECORD SHEET
Stody/Date: DOE §2 Personnel: DRH
Pans:Date/Time of Drying: 07-29-93/0700 Fish:Date/Time of Dry?ng: 07-30-93/0745 -
Pans:Dats/Time of Weighing: 07-29-93/1130 Fish:Date/Time of Weighing: 07-50-93/1015 i

1

I | f | | | Mean Wt. | Mean Wt. [Mean Wt|

}Sample ID | Tare Wt |Tare + Fish Wt.| Fish wt. | # Fish | grams |pifference | mg | Notes:

b R bt [=o-m-mmmmomeae jommmmeoe- R R R [--=~--- I

i 1. | 1.03860 | 1.03921 | o0.00061 | 10 | 0.000061 | - | - {

I | | | { { [ 1

1 Pecsciqe | 0.49854 0. 99915 | C.cuded | 0 g.ccoal) j i .. (e

] ZImicial 2. | 1.06234 | 1.02684 | -0.03550 | 10 }-0.003550 | - | - |

i | ] I | | | |

i ] | I I I | I |

I 3. | 1.03834 | 1.03830 | 0.00056 | 10 | 0.000056 | - | - |

I ] | I | | ] I |

! | | | | | | | |

{ 4. | 1.05305 | 1.05369 | 0.00064 | 10 | 0.000064 | - | - |

S s=ass=sescsssssmsss==c= ==me==s R

{initial -0.0008422 ]

| wean wx. DI |

£ =ss=z==sss==® ===a=s=s EECEREESECCESERSSECSCERNEECCCCCENNESSSCSSRSEESTOSSSESSE |
N - 1. j 1.06745 | 1.07176 | 0©0.00431 | 10 | 0.000431 | 0.001273 | 0.431

i { | | { | | j |

H | ! t | ! ] | I

EDTOM 2. | 1.03263 | 1.03813 | 0.00550 | 10 | 0.000850 | ©0.001392 | 0.550

i | | I I I ] I i

I | } I I ! | | |

i 3. { 1.08797 | 1.09230 | 0.00433 | 10 | 0.000433 | 0.001275 | 0.433 |

i ] ] ! ! | | ] |

1 | | ! | | | | |

! 4. | 1.10916 | 1.11388 | 0.00472 | 10 | 0.000472 | ©0.001314 | 0.472

1 = ======c=ssssmszc=z==sEssss=== e ———

i 1. | 1.03689 | 1.04162 | 0.00473 | 10 | 0.000473 | 0©.001315

i I ] | I | !

i [ f o [ a |

jomx 15 0 2. | 1.04474 | 1.04893 | 0.00419 | 10 | 0.000419 | 0.001261

i 50% { | i | | |

i | | | | i |

E 3. | 1.03336 | 1.03811 | ©0.00475 | 10 | 0.000475 | ©0.001317

} t | | ] i |

H | | | I | t

i 4. | 1.12182 | 1.12661 | 0.00479 | 9 | 0.000532 | 0.001374

¥ RN EEEEEAR NS EEEERERSS N EsstCNCERERSSEOESEERRSESEERES

H 1. } 1.03410 | 1.03903 | 0.00493 | 10 | 0,000493 | 0.001335 | 0.493 |

i i I | ! ! | | !

i | | | | | | | | .
L geEM lg.e 2. | 1.11456 | 1.11993 | 0.00537 | 10 | 0.000537 | 0.001379 fo.837 § - (- ‘“'ﬁ“

i c0r ! I | | [ I I |

i | ! I | I I | _

[ 3. i 1.08257 | 1.08645 | 0.00388 | 10 | o.oo0388 | o0.001230 |, 0.388

t t | | | | | | |




".--:====

o1

I

4. | 1.11070 | 1.11502 | 0.00432 | 10 | 0.000432 | 0.001274 | 0.432 |
[ ——— [F— J—— smssmz=sssssss=ssssszz== |

1. | 1.05444 | 1.05870 | 0.00426 | 10 ) 0.000426 | 0.001268 | 0.426 |
i ! ! | | ] | o

| ! ! ! | I I !

2. | 1.02072 | 1.02600 | ©0.00528 | 10 | 0.000528 | o©0.001370 | 0.528 |
| | | | | | o]

| ] | ! | | I ]

3. ] 1.04893 | 1.05353 | 0.00460 | 10 |} 0.000460 } 0.001302 | 0.460 |
| | | I | | | |

} | ! ! | | | !

4. | 1.05134 | 1.05570 | 0.00436 | 10,/ 0.000436 | 0.001278 | 0.436 |

1
]
!
i
|
|
i 1. | 1.07163 | 1.07646 | 0.00483 | 10 | 6.000483 | 0.001325 | 0.483 |
1 | | ! | | ! ! |
{ ] I ! ! | I | I
jcRy 22 2. | 1.06815 | 1.07193 | 0.00378 | 10 | 0.000378 | o0.001220 | 0.378 |
| 100% i | I I ] I ! |
1 [ f ! I I { | |
| 3. | 1.10838 | 1.11345 | 0.00407 | 9 | 0.000452 | 0.002294 | 0.452 |
} | } | i J | | A
| | i | | | | | !
i 4. | 1.04756 | 1.05177 | o©.00421 | 10 | ©0.000421 | ©0.001263 | 0.421 |
! s=sszasss s======= I
Reviewsed By: Russell




Analysis of 7-day Larval Growth Test
DOE #2
Starting Date: 07/22/93
Analysis of Dry Weight (mg) Data Dunnett’s Test

No transformation applied before data analysis.
For this set of data, the minimum significant difference is 0.09

This represents a 18.42 % reduction in Dry Weight (mg).

T = 2.36 ALPHA = 0.05

Replicate
TREATMENT 1 2 3 4 5 6 7 8 9 10 MEAN S
IEDITM 0.43 0.55 0.43 0.47 0.47 -
2 CRM1950% 0.47 0.42 0.48 0.53 . . . . . . 0.47
3 CrRM19100% 0.49 0.54 0.39 0.43 . . . . . . 0.46
4 CRM22 50% 0.43 0.53 0.46 0.44 0.47
5 CRM22 100% 0.48 0.38 0.45 0.42 0.43

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

Among 4 0.004 0.001 0.410 0.7975
Within




e

DOE #2 072293 MINS 1 MEDIUM 10.00 10.00 10.00 10.00
3 ¢ INITIAL NUMBER 10.00 10.00 10.00 10.00
DOE #2 072293 MINS 2 CRM19 50% 10.00 10.00 10.00 10.00
INITIAL NUMBER o 10.00 - 10.00 10.00 . . .10.00
DA 42 ' 072293 MINS 3 CRM19 100% 10.00 10.00 10.00 10.00
INITIAL NUMBER 10.00 10.00 10.00 10.00
DOE #2 072293 MINS 4 crm22 50% 10.00 10.00 10.00 10.00
INITIAL NUMBER 10.00 10.00 10.00 10.00
DOE #2 072293 MINS 5 crm22 100% 10.00 10.00 9.00 10.00
INITIAL NUMBER 10.00 10.00 10.00 10.00
I\ ,




072293 MING
072293 MING
072293 MING
072293 MING
072293 MING

Ul o W e

MEDIUM
CRM1950%
CRM19100%
CRM22  50%
CRM22 100%

OO Oo0COoOOo

.43
.47
.49
.43
.48

o O O O o

.55
.42
.54
.53
.38

OO O O o

.43
.48
.39
.46
.45

OO O OO

.47
.53
.43
.44
.42




CHRONIC STUDY (C. dubia) REGORD SHEET

study Do & 3 1 g3
Beginning Date/Time 7-22-93 / S JO 45

+

Ending Date/Time 72993 7Z [C T

™y AL
Personnel “"r{ ''''

Conlrol/Dilution Water ' (2~n4exi.

Sample 1ID Sample # - Used ] Sample ID Sample # Used

|

1. C2imt 19 200% 7.22-53 | 1,CRwm 22 _RO(O 73353
2. Lz 15 RETIZAS 7-2% 9 > | 2. ¢ 22 Dol 7 A3 =,
3. (2 waad 2037 22443 | 3. Py 2-0 3G 7- 2%
4. (2 1y 20371 72533 | 4. gzt 2037 7-25°¢3
5. (2 2037 7-26-93 | 5. cpamz? 203 % -2~ G 3
6. ¢ Lo LY 2064 0-27-9 | 6. ¢l 2T 206K 7-31-%3
7.(Rwt LS FIYAA 7125353 | 7. Cew 22 206% 7-2%- 93
8. | 8
Test Treatment Tdentification:

1. _CRu~ (5.0 S2%

2. P (5o D%

3. C ¢ 120 S0%

4. (2 v 220 (O %

5. T 2.

6. (' © A (!:___

7.

8.

Released From: To:

Date Time Date Time

7-3-%3 [0:023vn 2-32-4> (o100 v

Test i

LOEC =g,

NOEC 60l _

Notes:
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21c SNESP A Bl '
e QM”‘SZ%'L—} A>3 |43 } % { } % {
| T 7] S R m
"2 [CRIMLG 505 F | $3 fg’%nﬁfl’i 1305 I B !
.57} | I | l I I
| A 2 | I
o CRM %o | 2.5 | 252 P53\ 799 | 27| I N N
= l | T
| 1
%%Camzz 2% - ,I Q?%:g’(ﬁ?: Al }o??z/ e B T
i | ST 1 |
2 g 4 '(I g L)
= (Comaaon B 125 W Ugs g0 (300 N |
| | | | P | | | |
| | S 7 B R B B |
z _- o7
1{5}&\0\ 2z (LD§0=3‘Z' 250 ﬁ/éf?z;/% 269 : % ; }
l | | | R
| TR B8 209 \as4] 70 |90 |16l |35 |sqq | $5| o5 |
| il | : '
i | | I | : } |
bR med 410 };N.{ nsjsi g3 14 Z} 342" | } { : ;
' ———
le-wed osToi s lass] 93] 42390 L |
| | | | | |
| | | | L |
NOTES: ‘ . PLARC501-252
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Personnel ,{J‘("\"

T FINAL CHEMISTRY

sty _D0E  Toly 43 T2z

v L Beginning Date /- 22=9 R B e
Ending Date 7-399>

) ) TTRish " teriodaphnia’
saple 10 | By | 1 wotl et 1 5i | et ]| | ol 1 Tt 1 oo
Rep. | ] Temp. ] 00 ] ph lcond. | |Temp. | Sample 1 ] 00 1 PR
Com 15 sos) ! QB2 lbd | 78 1 1255 |pcpm v 5a| 72| 81
2 &‘5\ REN 30/ A4 oo wrg] 131 8.2
3 Sl e A5l cpn oz a5 P3| S
: asil et ISP ez et AL o2
cemawy | |9¢) |ef |77 | |as=p e 7z.| 77
? 25l |es 273 | |astlpd cneds | 23] 29
3 251 |6y 253
) SNl /A4 252
Cpm2z 29 | 2s-0 |62 |72 |asz
2 8.0 1 4.2 302 as- !
3 250 142
. 4 25.0 |l
>~ |cewmrz gl ! TRVERY, -
¢ 35.0 | (H 27!
3 352 |43
4 Rs.o {6Y
Fwed. ! 250 6 | 201
2 254 167 335
3 250 bt
4 sJ 147
1
2
3
4
1
2
3
4

NOTES:
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° 5 FINAL CHEMISTRY
study WVOE Ay 93 /. _ personnel  ( pl . - -
L Beginning Date /-2 7:‘:’ 3 ~ bate M V 7SS
Ending Date 7-39-9%
T T T
saple 0| by | 1w ToatTond Tonk| ol ol T
Rep. | Temp. | Do | pH | Cond. Temp. | Sample 10 | DO | pH
CP 15 5e5 : 4.9 7‘((! 55_5/ DOCrw 17 5745 3] 42—
2 244G |58 |78 Vsl mepmri vl 13| g3
’ 2¢P | 6.0 30¢ 254 |y cpn 22 95| 5| gz
4 aﬁj @ f s D o 27 p1rd 13 g Z,
CEM 17 aovy] | se |56 | lastio 1 1+ g0
2| _2eg |56 |79 25510 cmed. | 2| 88
3 2¢.9 |59 A3 | |as2
4 248 | 0.0 » s
cpm2e 24 | 24y | 6.0 s>
2l kg |ss |77 Qs.3
3 «y |57 304
4 ¢ |45 | B
~ |cewmizmgl ! e | 6.2
2 Aty @2 |79
3 ALG |60 A7
N ¢7 |59
Ewed ] ALS) 6.0
2 A AV R VAS
S (249 143 337
4 L7146 ¢
1
2
3
4
1
2
3
A

NOTES:
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.Study DOE IV‘Q) 93 / _ _ Personnel .
. Beginning Date | 7';7-3;53‘ ' hate AT v‘Cq}S
" Ending Date  67-29-93 J
) B TFish e N T Teertodaphnia
sewie 0|7 (ST R
Rep. | Temp. | DO | pH | Cond. Temp. | Sample 1D | DO |__;_>|=|L_==
Cem 15 zsc| | 245 | oY N 2szocem v sa] 27 | 52
2 AL S |03 254 |@cemri gl 75 | 8.3
3 AS0 ,',/;.2 7 2528 i 22, 35, e }{C_
! A80 |/ [0 PER RNy Wl R s
CPm 1 vy ! 4G | 6.2 : 254 B 1Pk 7y LY
2 A9 |¢.0 255 cowed. |75 |
3 5.0 |an 1749 2526
4 |35.0 | 5.9 27 255
cpm2z 24| ! Yq |s& | |2ss”
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3 A \os |78
4 @ SO 158 31
cew2zmy] | 450 |55
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4 T ép K72
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3 Y9 lod |79
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4
3
4
1
2
3
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FINAL CHEMISTRY
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Beginning Date [-22-9 R kst
Ending Date 01-29-43 \4";:'4.470//
. e S et
L K e e Y e
Rep. | Temp. | b0 | pH | Cond. Temp. | Sample ID | Do | pH
Cém 15 so5p] ! A5 /| a2 30f | |as3locm vi sa| 74 | &
2 252 1.7 2 as|peen gl 1t | £3
3 25/ s asH By cpn e vo| 74 | §2-
4 2¢9 oo |78 2sd @ otz 71 | &3
Cem 17 ] | (AR P, IS lassd 18 i | FO
2 pe A V99 A15 s cwed. | 74 | FO
3 .0 L p 0 25
4 250 |28 78 25-5
Cpm2z 24| EAAY, 204 | |z
2 Sl |57 as4
3 AT :
4 50l |78
cewmzzmg ! 250 V! 70
2 48 |2
3 Qf. o e
4 2/ |57 749
Cwed ! 28 | 6.7 350
2 24T ins
3 2L G \pd
h 2471wy |78
1
2
3
4
[
2
3
)

NOTES:
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FINAL CHEMISTRY

Study DOE Lol 93 e
. , . Py Date ¢)-27-493 I
- Beginning Date _ /-22-% R ' Wieyg a9
Ending Date 01-29 93
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saple 10| By | dpn low Ton Tope || ot lonle(t
Rep | Tep. | DO | pH | Cond. Temp. | Sampie 10 | DO | pH
(P 19 505, ! 295 | Lo 7.5 i SO CPm 1 574 "5’31 ¥
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3 249 | ¥ s ooz 95| 74| &l
A 2495 | §.a 2518 com 2 il 74 | §.2-
CeM 19 wyf ! 250 | sy | 19 ' 254 D TR 74 | 0O
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3 246 lse 254
A 24§ | 5.4 255
cpm2z 24 | 249 153 | 19 |as.35
2 2s-¢ |5 311 1S4
3 23.Q 5
4 245 | L.z
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3 24.9 s.¥
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2 24.9 L. 350
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4 24.7 16,3
1
2
3
4
1
2
3
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FINAL CHEMISTRY

Date 7/58/@

Page © of 7
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5.0
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)

519

{

78

%

b

/

7
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NOTES:

Beginning Date /229 R - l
Ending Date 0229 43
i Fish | || ceriodaphnia’
sarple 10 Lt ol el 1ot U Toe ot
| Temp. | DO | pH | Cond. Sample 1D
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S5 |77 Hcen 1 rizy
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CEM (7 1y 59 D TP
=9 |/9 ) cmedo
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CRw 22 2% 5.7
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I7
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Project Instrument Record Sheet
Project Study_ WOE  Tely 43

La Beginning Date_ /-23-93
Ending Date (397 93

DO Meter Model YSI NO&Q—‘ 57 |

TVA Tag__ 557 (7%
Calibration Date 42§43

pH Meter(s) Hodel (P @Iovw SHasD
WA Tag SO A4 7T
Calibration Date ¥ -30-93%

Model OCIovd 407 A-
TVA Tag___5S 7& 74-
Calibration Date_ 4~-[/4-92

Conductivity Meter Model YS,./__ ﬂ7og/9 3
TVA Tag__ S 4 3 387
Calibratlon pate_ 2 ~-§ 5D

hode el e S/PMA CT-140

Thermometer (s}
TVA Tag [ - 205 / 235 |
Calibration Date_ < -20-9 %
- — O =

TVA TagH- 2354  SP -45/ (,
Calibration Date /[Z-g-9 &




PROJECT REAGENT RECORD SHEEY

Project/Study: )QE A b-Q»-, e Beginning Date: /- 22 9.3
Personnel: _ [OR— Ending Date: 7 25-5 A

WINKLER TITRATION METHOD

Alkaline-lodide-Azide: Manganous Suifa Sodium Thiosuifate:
Brand is_bk Brand r&e SL\D)L_. Brand _ Tce .
Lot # g'égm,z .2 Lot # _Glone7 -2 Lot # _é_%g{o‘f
Exp. b GD Exp. &Fb__é %3 Exp. _]{‘g)__up_‘_?‘{

Sulfuric Acid: Thyodene:
Brand __ [—ig! Brand E L_Jﬁl.{- .
Lot # § 3‘457 Lot # j(ggg

Exp. Yo 2%___ Exp.

pH BUFFER SOLUTIONS

pH 4: pH 7: pH 10:
Brand e prandM gtl ¢ peddrodt Brand MM pil; e rodt
Lot # (150D Lot # 007Y K AW Lot # QOFTKIT XTI
Exp. S = exp. _&-94¢ Exp. (R -273

pH :
Brand LQZ'A:
Lot #
Exp.

CONDUCTIVITY STANDARD SOLUTIONS

200 umhos: ) 720 umhos: ____ ymhos:
Bl"and ‘%‘:“_ Br‘and Brand
Lot # [ Lot # _Eo¥ 2+ Lot #
Exp. ZZ - E% Exp. "7"(’ Exp.

ALKALINITY TITRATION

Sulfuric Acid Solution N/50;
Brand (ptlio cfLradt™
Lot # A3 HpI
Exp. de

- HARDNESS TITRATION _
Hardness Titrating Solution: Hardness Indicaéor: Hardness Buffer Solution:

Brand Cr/ Brand _( ¥+l ' Brand g'_nlﬁéw
Lot # %@o Lot # O 93 Lot # ;L(Qg,g_-. R
Exp. Fodel Exp. _Zu Exp. __F> %

CHLORINE TITRATION

DPD Powder Pillows: Potassium lodide: FAS: . )
Brand [f ﬂ_czﬁ Brand Yigher~ __ Brand Qi cC ot -

lot # @ 3 C M Lot # ; lot#_E_ej_aﬁ
Exp. E? Exp. - Exp. _¥-20-93

PLARC501-632




ATTACHMENT TIII

CR-ERP AMBIENT WATER TOXICITY STUDY
Reference Toxicant Test Information




Vchronic,Reiorencngoxicant Test

Fathead Minnows - ARL

Test

7 T RS D Y, R S ™ B ¥ I

]
o

1
12
13
14

P
17
18
1s
20
23
32
23
24
5
28
27
28
28
3c
31
32
33
34

38
37
38
is
4£C
41

43
44
45

Date

01/18/90
02/08/90
02/21/90
03/07/%0
03/28/9%0
04/23/90
0s/10/90
06/06/90
07/09/90
o8/02/90
08/06/90
10/10/90
10/31/90
11/27/9%0
01/03/81
02/06/91
02/28/91
03/25/91
05/02/91
05/30/91
07/12/91
08/02/91
09/03/51
10/02/91
10/30/91
12/62/91
01/09/82
01/29/92
02/27/92
04/06/92
04/30/92
05/27/92
07/07/82
07/28/92
o8/27/52
09/29/92*
10/27/92*
12/01/92*
01/05/93+
01/26/93*
02/24/93*
03/23/93*
04/26/93*
06/01/93*
07/06/93*+

Mean=

Survival
LOEC NOEC
0.05 0.02
0.02 0.008
0.125 0.05
0.05 0.02
0.05 0.02
a.05 0.02
0.05 0.02
0.05 0.D02
0.05 0.02
0.05 0.02
0.05 0.02
0.05 0.02
0.02 . 0.008
0.05 0.02
0.05 0.02
0.125 0.05
0.05 0.02
0.05 0.02
0.02 0,008
0.02 0.008
0.05 0.02
0.05 0.02
0.05 0.02
0.02 0.008
<0.05 0.05
0.05 0.02
0.05 0.02
0.05 0.02
0.05 ©.02
Q.02 0.008
0.02 0.008
0.05 0.02
0.02 0.008
0.05 0.02
0.02 0.008B
0.02 0.008
0.02 0.008
0.05 0.02
0.02 0,008
0.008 ©.003.
0.02 0.008
0.05 0.02
0.02 0.008
0.05 0.02
0.05 0.02
At *

0.044*" o.018

Mean=

Growth
LOEC

<0.008

<0,008
0.02
0.008

0.008 .

0.02
0.02
0.02
0.02
0.008

0.008
0.008

¢.008

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008

0.02
0.008
0.008
0.008
0.008
0.02
.008
.008B
.bos
.008
.008
.Q08
.o08
aos
.008
.008
.0os8

¢ © O o O 0 © O o©o 0 o o°o

.o008
0.02

0.011

NOEC

0.008
0.008
6.008
0.003
0.003
0.008
0.008
0.008
0.008
0.005
0.008
0.003
0.003
0.008
0.003
0.008
0.003
0.003
0.003
0.003
0.003
¢.003
0.003
0.003
0.003
0.003
0.008
0.003
0.003
0.003
0.003
0.008
0.003
0.003
0.003
0.003
©.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.008

0.004

IC25

0.0108
¢.o089
0.0067
0.0059
0.0085

0.01
0.0059
0.0078
0.0061)
0.0061
0.006
0.0068
0.0056
0.0039
.0052
.0056
. 0055
L0074

o © o o o

.0119

0.0071

Corrective Action Taken

*0.003 was significant

+ gtarted using less than

24hr old fish

*+fish were 24hrs & 53mins




Chronic Reference Toxicant Record Sheet

I Study _)L,JLJ QQ&-(Q_L Hys
Test Organism__FeAhecd

Beginning Date/Time_07-0b 43 //053

Ending Date/Time _67-13-93 //ooo

personnel K ac. o) ; R oo etd

Foxicant Cu
Spurce e fn
Lot #__ IR

Concentration 50 puc ‘ mb

Stock Concentration(s)CmeoQ 0.3 ,09,24,60 5. 0»;)’—

Test Concentrations_(udrok . 6.001, 0.003 , 9.008 , 0.02, 0.65

Dilution Water [ ¢h M&Ln;,-in"v

Spavn Date: Tile # Hatch Date

-Gi- 13,1921 22, /0, 1 01:05-63 A} 1000 ; Bel 0700 on €7-0LS
Cr-0f-93 12, 14 1 '

Test #_45

NOEC_ o, nof
LOEC o.02
Notes: .
Q@)\ Laadd W 07'1"\/\ 53 mins otd.

Cast
07-o0L" "'3

= .ong
T6,.7 0

e




FATHEAD MINNOW LARVAL SURVIW_\L AND GROWTH TEST

: Beg ning Date/Time &)-0L-93 /053 Ending Date/Time ¢7- 1363 /10 00

¥ Study; —Rdlox HYg i Personnel

Page _{ of i

V\lf\(,\ \’{1

== Number Alive -
{Treatment Rep | =Dy
4T I 2 3 a5 § L
[ Cod L IRCINN IO T INTSN R L
Bl o 2 ) 1 lo ©_1w © £
3 0 10 10 /0 fo ” e
4 jo Jo 10 (o 10 fo /8
By: Ce | Ge et | Gw | e wt | Ge
: 0. 001 ! fo S o | ” r e
: s ? 0 70 /o © 10 ‘o J
3 10 fo /o {0 jo jo i
4 © fo i (o v /v -

By: el e UL G (L L (rate

: 0-603% [0 Jo 0 [o jo o (7
byl 2 jo 16 10 jo v re -
S 3 (o 10 10 (0 /0 1 i
4 lu JO . {o 10 Jo ‘e i
By: CH /CM il ] ak | e "3 Qe Cen
6-00¢ I (9 | e fte Lyo Lpo | g2 | I
2 70 {e) fo ) 1) 70 ;e
3 o lw e Ve 0 |0 |
4

22 /2 o |0 /0,1 /2 #
By: b/ ekl | e GLK (GLe | or

0.oL ! o | s Lo | £ | ¥
2 o L e VIO V4 Nl 12 | o
3 (0 0 1,0 ) 9. g §<

4 10 ‘L) 0 )29, /0 /0 74

=

By: | e lokr 1gd ek L exx Loan | it

0.0S 'l T a7 07 17 |¢
2 | @ e 19 |2 |1¢ | v |8
3 W0 o o 19 |7 |5 |5
P le o Jyp 19519 | K |7
By Jepx | GKE | Tm K._&___Lfk/z GAE |G
0 1 2 3.0 &w 8 6
Fed- Time/By: outsfe  po10fug m oot ;{y o feuc
1130 JGKE. T
07/6KL n»l&gﬁ §120 (f-‘ m&g& uoo/au. WS feen
18502 e ]Z;;;m 15%/D1 M ) 130 on-

Dilution Water ID: 373 13)7 (37381 31 N h’-’?‘l 388 1385

(PLARC501-257) Reviewed By: _Cue G . O e e (ut

Ruhh&ﬂ

Notes:
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Ca _ Analysis of Survival
REFTOX #45
Starting Date: 07/06/93
Survival (%)} Data
Replicate
Treatmant 1 2 3 4 5 6 7 8 9 10 Mean
CONTROL 1.00 1.00 1.00 1.00 1.00
0.001 1.00 1.00 1.00 1.00 . . 1.00
0.003 1.00 1.00 1.00 1.00 . . . . 1.00
0.008 1.00 1.00 1.00 1.00 . 1.00
0.62 0.80 1.00 0.80 1.00 0.90
0.05 0.60 0.80 0.50 0.70 . . 0.65
Steel’s Many-One Rank Test
No. of Critical
Treatment Replicates Rank Sum Rank Sum*

0.001 4 10 18

0.003 4 i0 18

0.008 4 10 18

0.02 4 10 14

0.05 4 10 10 *

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




Analysis of 7-day Larval Growth Test
REFTOX #45
Starting Date: 07/06/93
Analysis of Dry Weight (mg) Data Dunnett’s Test

No transformation applied before data analysis.
For this set of data, the minimum significant difference is 0.03

This represents a 8.00 % reduction in Dry Weight (mg).

T = 2.36 ALPHA = 0.05

bry Weight (mg) Data

Replicate
TEBETMENT 1 2 3 4 5 6 7 8 9 10 MEAN &
1 CONMTROL _..0.45 0.40 0.42 0.41 . 0.42
2 0.001 0.48 0.47 0.49 0.46 . 0.47
3 0.003 0.49 0.49 0.52 0.54 . 0.51
4 0.008 0.43 0.45 0.42 0.47 . 0.44
53 0.62 0.18 0.15 0.15 0.14 0.16 *

Source DF Sum OF Sq. Mean- Sqg. Calc F F(0.05)
Among 4 0.320 0.080 197.420 0.0001
Within 15 0.006 0.000




«

THE NUMBER OF RESAMPLES IS 80- i

**+¥ [, ISTING OF GROUP CONCENTRATIONS (% EFF.) AND RESPONSE MEANS *=*+*

CONRC. (%EFF) RESPONSE MEAN MEAN AFTER POOLING
.000 .421 .468
.001 .474 l .468
.003 .508 S .468
.008 .444 .444
.020 .154 .154
.050 .087 ’ .087

THE LINEAR INTERPOLATION ESTIMATE OF THE TOTAL IMPACT CONCENTRATION
FRO¥ THE INPUT SAMPLE IS .0119.

.050 .087 .087

THE LINEAR INTERPOLATION ESTIMATE OF THE TOTAL IMPACT CONCENTRATION
FROM THE INPUT SAMPLE IS .0119.

22 2 S 2 L SRS S 2R SRR RR S A SRR R R SR A SRS RSt RS EEE RS S

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

AR TR R A AR I AR R AR A A A A A A AR AR A AR AR AT AT A AT AR AR AR A Ak Ak dhk

THE MEARN OF THE BOOTSTRAP ESTIMATES IS .0118.
THE STANDARD DEVIATION OF THE BOOTSTRAP ESTIMATES IS .0003.

AN EMPIRICAL 95.0% CONFIDENCE INTERVAL FOR THE
BOOTSTRAP ESTIMATE IS ( .0112, .0124) .

C:\BOOTSTRD>




Ckronic Referemnce Toxicant Test

Caxric - RARL

Survival Reproduction Ic25 Corrective Action Taken

Tast ¥ Date LOEC NOEC LOEC NOEC

i 01/24/9¢ 0.02 0.008 >0.008 0.008

2 03/23/90 0.05 0.02 0.05 0.02

3 ©2/29/30 ) 0.05 0.02 0.05 10.02

4 65/05/90 void

5 05/10/90 0.05 0.02 0.05 0.02

void

[ 06/11/90 void

7 ©7/06/90 void

g 07/17/%0 .05 0.02 0.008 - 0.02

H og/01/90 0.05 0.02 0.02 0.008

10 09/06/90 0.02 0.008 0.008 0.003

11. 11/06/s0 0.05 0.02 0.05 0.02

12 11/27/90 0.0S 0.02 0.02 0.008

13 o1l/10/91 0.05 0.02 0.02 0.008

14 02/8/91 0.05 0.02 0.02 0.008

15 02/16/51 0.05 0.02 0.02 0.008

1€ 03/27/91 0.05 0.02 0.05 0.02

17 05/02/91 0.08 0.02 0.05 0.02

1s 05/31/91 0.05 0.02 0.02 0.008

1s 07/12/91 0.05 0.02 ¢.02 6.008

¢ oesforfs 0.05 0.02 0.02 0.008 -

21 09/04/91 0.05 0.02 0.02 0.008

23 10/03/91 0.05 0.02 0.02 0.008

23 10/30/s1 0.05 0.02 0.02 0.008

34 12/03/91 0.05 0.02 0.05 0.02

25 01/09/82 0.05 0.02 0.02 0.008 0.0157
F 3 01/29/92 0.05 0.02 0.02 0.008 0.0119
27 02/27/92 0.05 0.02 0.02 0.008 0.0107
28 04/07/92 0.05 0.02 0.02 0.02 0.022
25 05/01/92 0.05. 0.02 0.008 0.003 0.0185
3¢ 05/28/92 0.05 0:02 0.02 0.008 0.0111
31 07/07/52 0.05 0.02 0.05 0.02 0.0254
3z ¢7/31/92 0.05 0.02 0.05 0.02 6.0275
33 08/27/92 0.05 0.02 0.05 0.02 0.0275
33 09/30/92 0.05 0.02 0.05 0.02 0.0272
35 10/27/92 0.05 0.02 0.05 0.02 0.0229
3¢ 12/01/92 0.05 0.02 0.05 0.02 0.0284
37 01/05/93 0.05 0.02 0.02 0.008 0.0116
38 a2/26/83 0.05 0.02 0.02 0.008 0.6187
35 02/24/93 0.05 0.02 0.05 0.02 0.0258
42 03/23/93 0.05 0.02 0.02 0.008 0.0123
41 04/27/93 >0.05 0.05 0.02 0.008 0.0141
42 06/01/93 0.05 0.02 0.05 0,02 0.0297
13 67/12/93 0.05 0.02 0.05 0.02 0.0255

Mean= 0.05 0.02 Mean= 0.03 0.01 0.0203




Chronic Reference Toxicant Record Sheet

- - ’ : B .‘3 . B N
Study Lenno Qe\L('»L \A(’Mj B 49. Qc}yﬂa& (H({ Moo Toot )

¢l 02-21-53

Test Organism_(Cevc

Beginning Date/Time_(.3-1? 43 Jug3¢

Ending Date/Time__ pq- 13-93 //e.’zs

personnel €, e00

Toxicant (.

Source [ PA
Lot ¥_IXS

Concentration S(’ng /L

Stock Concentration(s) (o€, 0.2, 08 29 L& 190 g [Le.

Test Concentrations (ut &, Ovci, 0.003 6.008 L 0.62 0.5 —

Dilution Water ([, .chol Cene mabium [ 1c) TR xSe

Released From To
Date Time Date Time
01-11-93 1300 0)42-73 O

[

e c3-253

Test §_YR uz

NOEC op.ox
LOEC <« .oS
Hotes:

IC,;: 0.0 PRy
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Analysis of Reproduction (# young/female/é days)
REFTOX #43
Starting Date: 07/12/93
Reproduction (# young/female/6 days) Data
Replicate
Treatment 1 2 3 4 5 6 7 8 9 10 Mean
1 CONTROL 22.0 18.0 10.0 21.0 11.0 9.0 8.0 17.0 22.0 19.0 15.70
2 0.001 23.0 7.0 17.0 22.0 6.0 15.0 3.0 17.0 19.0 11.0 14.00
3 0.003 21.0 10.0 21.0 16.0 10.0 17.0 18.0 15.0 18.0 22.0 16.80
4 0.008 12.0 8.0 22.0 9.0 10.0 18.0 17.0 18.0 19.0 14.0 14.70
5 6.C2 16.0 2.0 20.0 11.0 9.0 6.0 19.0 20.0 19.0 18.0 14.00
Steel’s Many-One Rank Test _
No. of Critical

Treatment Replicates Rank Sum Rank Sum*

0.001 10 76 97.0

0.003 10 76 107.5

0.008 10 76 98.5

0.02 10 76 96.5

* Values less than Critical Rank Sum significantly'less than the
control (CONTROL ).
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THE NUMBER OF RESAMPLES 1S 80

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

CONC. (%EFF) RESPONSE MEAN MEAN AFTER POOLING
.000 ' 15.700 15.700
.001 14.000 - ~ 15.400
.003 16.800 15.400
.008 14.700 14.700
.020 14.000 14.000
.050 1.900 ' 1.900

THE LINEAR INTERPOLATION ESTIMATE OF THE TOTAL IMPACT CONCENTRATION
FROM THE INPUT SAMPLE IS .0255.

.050 1.900 B 1.900

THE LINEAR INTERPOLATION ESTIMATE OF THE TOTAL IMPACT CONCENTRATION
FROM THE INPUT SAMPLE IS .0255,

Thrdhkkhhkhkkhhhkhdhhk kb hhhkhkhhhkkkh kA ko hkhkhkhkrhkddd ek hkhhkhhkkkx

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

A AR AR I A I A AR I A A AT AR A AR IR AR AR AR I AR AR A AN AR A IR A A Ak A hkkk ko

THE MEAN OF THE BOOTSTRAP ESTIMATES IS .0234.
' THE STANDARD DEVIATION OF THE BOOTSTRAP ESTIMATES IS .0044.

AN EMPIRICAL 95.0% CONFIDENCE INTERVAL FOR THE
BOOTSTRAP ESTIMATE IS ( .0130, .0288) .

C:\BOOTSTRP>
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