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STANDARD REPORT FORM

STATIC RENEWAL TES1S USING PIMEPHALES PROMELAS
(FATHEAD MINNOWS) AND CERTODAPHNIA DUBIA (DAPHNI1DS)

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

Principal Investigator: Damien J. Simbeck
Report Preparation: Jennifer Moses
Starting Date: April 22, 1993

Ending Date: April 29, 1993

1.0 EXECUTIVE SUMMARY
Clinch River - Environmental Restoration Program (CR-ERP) personnel
and Tennessee-Valley Authority (TVA) personnel conducted a pilot
study during the week of April 22-29, 1993, prior to initiation of
CR-ERP Phase II Sampling and Analysis activities as described in
the Statement of Work (SOW) document. [1l] 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 and Poplar Creek Kilometer 1.6 on April 21, 23, and 26.

. Samples were split and provided to the GR-ERP and TVA toxicology

laboratories for testing.

kxposure 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, ete.):
Samples were collected for biomonitoring at the following two
sites: Clinch River Mile 9.0, downstream of the mouth of Poplar
Creek and upstream of Brashean Island, and Poplar Creek
Kilometer 1.6, downstream of the K-25 powerhouse. Clinch River
samples were collected approximately 10 yards from the right bank
(facing upstream), and Poplar Creek samples were collected
approximately 10 feet from the right bank (facing upstream).
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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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2.2

2.3

2.4

2.5

2.6

2.7

2.9

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.

Sample Dates and Times: Test samples were collected on three
days: April 21, 23, and 26, 1993. Collection times were between

1000 and 1130 CDT.

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.

Pertinent Site Conditions: Rainfall (light/steady) occurred during
sampling on April 21. April 23 and 26 sample days were clear and
sunny.

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
direectly 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).

Sample Transport: Samples collected on April 21 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. Samples collected on April 23, 1993,
were shipped to ARL by Federal Express "next day service."

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 um
nylon mesh filter into 2000 mL beakers, and appropriate dilutions
were prepared where applicable.

Test Treatments: Samples from Clinch River Mile 9.0 and Poplar
Creek Kilometer 1.6 were tested at 100 percent (undiluted) and
diluted to 50 percent using the appropriate culture media.
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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

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

I'ish 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

Hatch Date/Time: April 21, 1993/1200 GDT - April 22, 1993/0700 CDT

Culture/Acclimation Water: Moderately hard reconstituted water

3.0 TEST ORGANISMS/CULTURING CONDITIONS

3.1 Species: Pimephales promelas, Fathead minnow

3.1.1 Source: ARL inhouse culture

3.1.2 Culture Water: Culture medium consisted of 50 percent
dechlorinated tap water and 50 percent moderately hard

- approximately 95 mg/L as CaCOj.

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

3.1.4
the proper stage of development for the target test.
spawns is reared to adults for replacement spawners.

3.1.5 Spawn Date: April 17, 1993

3.1.6

3.1.7

3.1.8 Acclimation Temperature: 25°C % 1°C

3.1.9 Mean Dry Weight at Start of Test: 0.07 mg

3.1.10 Diseases and Treatment: None.

3.1.11

I'ood and Feeding: Larvae were fed brine shrimp (Artemia) nauplii
<24-h o0ld twice daily beginning after hatching to ensure food
availability if larvae began feeding prior to test initiation.
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3.2

3.2.1

3.2.2

3.2.3

3.2.4

4.0

Species: Ceriodaphnia dubia, daphnids

Source: Tnhouse 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 GaCO3/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
jindividual cups), and a record is made of their reproduction.
Their fourth brood is generally the second brood with 8 or more
young and is the earliest brood used for test initiation.

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

Food and Feeding: GCeriodaphnia are fed food made according to
methods modified from EPA/600/4-89/013 with tropical fish food
substituted for trout chow and alfalfa substituted for Cerophyll.
3]

In addition to the yeast/alfalfa/fish food recipe, the alga
Selenastrum capricornutum concentrated to 50 x 100 cells/mL is also
fed as part of the regular diet. Medium used for algal culture
contains approximately 1.0 ppb selenium. The feeding rate for mass
cultures is 5 mL prepared food and 5 mL algae concentrate at
culture initiation and 5 mL prepared food only every other day
thereafter. Individual animals contained in cups with 15 mL medium
are fed 0.1 mL of food and 0.2 mL of algae at renewal and 0.1 mL
food recipe only on intermediate days.

TEST METHODS

4.1

4.1.1

4.1.1.1

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

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.




4.1.1.2

4.1.2

4.1.3

4.1.4

4.1.5

4.1.12

Temperatures measured in Clinch River and Poplar Creek samples upon
receipt on 4/24 were 6.6°C and 6.2°C, respectively. Although ice
was still present in the cooler, the samples had not cooled to the
prescribed 4°C + 1°C storage temperature. The samples were placed
in a refrigerator following removal of the sample volumes needed
that day and stored at the proper temperature the remaining two
days the samples were used.

Date/Time Test Initiated: April 22, 1993/1050 CDT
Date/Time Test Terminated: April 29, 1993/0950 CDT

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

Number of Test Organisms per Chamber: 10
Number of ﬁeplicates 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.

Physical and Chemical Parameters Measured: Parameters measured
daily (initially) on test solutions and control waters were
temperature (temperature was adjusted to equal "final" temperature
before renewal), DO, pH and conductivity. In addition, alkalinity,
hardness, and-total residual chorine were measured on each new
sample at the time of first use (4/22, 4/24 and 4/27).

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

Statistics:

Revised statistical procedures contained in the second edition of
EPA's short-term chronic toxicity methods require a decision
process for testing statistical assumptions before selecting a
specific test method to determine toxicity endpoints. [3] Decision
processes followed for testing survival and sublethal (growth)
effects are shown in sections 6.1.2.2 and 6.1.3.1. Based on tests
for normal distribution and homogenous variance of data, the
statistical test used for endpoint determination of survival data
was Steel's Many-one Rank Test and for growth data was Dunnett's
Test.
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4.2

4.2.1

4.2.1.1
4.2.1.2
4.2.1.3
4.2.1.4

4.2.1.5

4.2.1.6

4.2.2

" 4.2.3

4.2.4

4.2.8

4.2.9

4.2.10

4.2.11

Ceriodaphnia Survival and Reproduction Test, EPA Test Method
1002.0. {3}

Modifications/Deviations to Method 1002.0:
Enriched culture medium (see item 3.2.2.).
Prepared food recipe (see item 3.2.5).
Algal cell density (see item 3.2.5).

Feeding regime (see item 4.2.10)

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

Temperatures measured in Clinch River and Poplar Creek samples upon
receipt on 4/24 were 6.6°C and 6.2°C, respectively. Although ice
was still present in the cooler, the samples had not cooled to the
prescribed 4°C + 1°C storage temperature. The samples wWere placed
in a refrigerator following removal of the sample volumes needed
that day and stored at the proper temperature the remaining two
days the samples were used. — - I

Date/Time Test Initiated: April 22, 1993/1115 CDT
Date/Time Test Terminated: April 28, 1993/1115 CDT

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

Number of test organisms per chamber: - 1
Number of replicates per treatment: 10

Dilution Water/Control Water: Enriched moderately hard
reconstituted water

Renewal Period: 24 hours
Test Temperature: 25.0°C + 1°C

Feeding Regime During Test: Each organism was fed 0.1 mL of
prepared food and 0.2 mL algae (50 x 106 cells/mL) concentrate
daily (added to renewal water before introduction of test
organism).

Physical and Chemical Parameters Measured: Parameters measured
daily ("initial") on test solutions and control waters were
temperature (temperature was adjusted to equal "final" temperature
before renewal), DO, pH and conductivity. 1In addition, alkalinity,
hardness, and total residual chlorine were measured on each new
sample at the time of first use (4/22, 4/24, and 4/27).
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4.2,12

5.0

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

Statistics:

Revised statistical procedures contained in the second edition of
EPA's short-term chronic toxicity methods require 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. The decision process followed for testing
sublethal (reproduction) effects is shown in section 6.2.3.1.
Based on tests for normal distribution and homogeneous variance of
data, the statistical test used for endpoint determination was
Dunnett's Test.

QUALTITY ASSURANCE

5.1

5.2.2

[EUUUU SN

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.

Physical and Chemical Methods

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.

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 usihg 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]




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
DS-43.7 and DS-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 DS-43.3 and DS-42.3, respectively. [4]

5.2.7 Alkalinity was measured by titration of 100 mL samples with 0.02
N HySO; to an end point of 4.5 according to TVA procedure DS-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 [Calgonl), Schwarzenbach Method.

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

5.3 Reference Toxicant Tests -
5.3.1 — Tést TypeT Fish - 7-day chronic (NOEC)

Daphnids - 7-day chronic (NOEC)
5.3.2 Standard Toxicants Used:

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

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

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

Ceriodaphnia 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 or
Poplar Creek Kilometer 1.6 samples during the CR-ERP Ambient Water
Toxicity Pilot Study conducted from April 22-29, 1993.
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6.1.2 Results, Survival Data:

6.1.2.1 Daily Percent Survival Summary for Fathead Minnow Larval Survival
test, CR-ERP Pilot Sgudy, April 22-29, 19693.

Total Daily % Survival

Treatment
Day 1 2 3 4 5 6 7
Medium 100 100 100 100 100 98 98
CRM 9.0-50% 100 100 100 100 100 100 100
CRM 9.0-100% 100 100 100 100 100 98 98
PCK 1.6-50% 100 100 100 100 100 100 95
PCK 1.6-100% 100 100 100 100 100 98 95
6.1.2.2 Statistical Decision Process for Determining Toxicity Endpoints for
7-Day Survival of Fathead Minnows, CR-ERP Pilot Study, April 22-29,
1993.
SURVIVAL EFFECTS
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6.1.2.3 Analysis of Survival Data Using Steel's Many-one Rank Test for

I'athead Minnow 7-Day Larval Survival Test, GR-ERP Pilot Study,
April 22-29, 1993.

Survival (%) Data

. Replicate
Group 1 2 -3 4 5 6 7. 8 9 10 Mean S*
Medium 90 100 100 100 98
CRM 9.0-50% 100 100 100 100 100
CRM 9.0-100% 100 30 100 100 98
PCK 1.6-50% 100 100 90 90 95
PCK 1.6~100% 100 90 80 100 95

ICys >100% DSNOOL. _
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Steel's Many-one Rank Test

Treatment Replicates Critical Rank Sum Rank Sum*
CRM 9.0-50% T4 10 20.0
CRM 9.0-100% 4 10 18.0
PCK 1.6-50% 4 10 16.0
PCK 1.6~100% 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:
6.1.3.1 Statistical Decision Process for Determining Toxicity Endpoints for
7-Day Growth of Fathead Minnows, CR~ERP Pilot Study, April 22-29,
1993, GROWTH AND RESPOOUCTIGN ZFFICTS
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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, GCR-ERP Pilot Study, April 22-29,
1993.

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

This represents an 12.51% decrease in dry weight, mg.
T = 2.36 Alpha = 0.05 (one~tailed test)

Growth Data (mg)
Treatment Replicate Mean S%

1 2 3 4 5 6 7 8 9 10
Medium 0.47 0.59 0.52.0.60 0.54
CRM 9.0-50% 0.57 0.57 0.47 0.50 0.53
CRM 9.0-100% 0.53 0.56 0.52 0.52 0.53
PCK 1.6-50% 0.54 0.53 0.52 0.56 0.54
PCK 1.6-100% 0.52 0.47 0.56 0.51 0.52

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

ICc25 >100% DSNOOL.
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6.2 Ceriodaphnia Survival and Reproduction Test

6.2.1 Summary of Results: No survival or reproduction effects were
demonstrated in daphnids exposed to Clinch River Mile 9.0 or Poplar
Creek Kilometer 1.6 samples during the CR-ERP Ambient Water
Toxicity Pilot Study conducted from April 22-28, 1993.

6.2.2 Results, Survival Data:

6.2.2.1 Daily percent survival summary for Ceriodaphnia Survival Test,
CR--ERP Pilot Study, April 22-28, 1993.

Total Daily % Survival

Treatment
1 2 3 4 5 6
Medium 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
PCK 1.6-50% 100 100 100 100 100 100
. PCK 1.6-100% 100 100 100 100 100 100
6.2.3 Resulté, Reproduction Data:
6.2.3.1 Statistical Decision Process for Determining Toxicity Endpoints for

6-Day (3-Brood) Reproduction of Ceriodaphnia, CR-ERP Pilot Study,
April 22-28, 1993.

GCROWTH AND REPRODUC{_Z;ION £rFzCTS

FATHZAD MINNOW CROWTH DATA CERIODAPHNIA REPRODUGTION DATA STLENASTRUM GROWTH DATA
(MZAR WEIGHT) {NO. OF YOUNG PRODUCED) {cats/m)
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T
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'
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E£QUAL NULBER OF
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ADJUSTMENT TeEST RANK TEST BSONFERRONI ADJUSTMENT

ENDPOINT ESTIMATES
NOEC, LOEC

» Test requires 4 replicates/treatment
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6.2.3.2 Analysis of Reproduction (# young/female/6 days) Data Using
Dunnett's Test for Ceriodaphnia (6-Day) Reproduction Test, CR-ERP

Pilot Study, April 22-28, 1993.

No transformation applied before data analysis. For this set of
data, the minimum significant difference is 2.17.

This represents a 10.81% reduction in Reproduction (# young/female/
6 days). T =2.22 Alpha = 0.05

Reproduction (# young/female/é6 days) Data
Treatment Replicate Mean S%
1 2 3 4 5 6 7 8 9 10

Medium 19 17 22 19 22 19 18 20 23 22 20.10
CRM 6.0-50% 20 23 22 22 21 21 22 20 23 22 21.60
CRM 6.0-100% 21 27 27 27 29 24 23 25 28 29 26.00
PCK 1.6-50% 23 24 20 26 24 24 23 24 20 25 23.30

PCK 1.6-100% 20 26 27 28 30 25 24 24 28 25 25.70

*Values significantly less than the control )Medium). EMS = 4.79.
IC25 >100%.

6.3 Physical/Chemical Parameters
6.3.1 Overall Test Temperature
6.3.1.1 Fathead Minnow: 25.1°C (24.6°-25.4°G)

6.3.1.2 Ceriodaphnia: 25.4°C (25.3°-25.7°C)

6.3.2 Water chemistry summary for CR-ERP Pilot Study, April 22-29, 1993.
—See: Appendix A Water Chemistry Mean Values and Ranges
for Fathead Minnow and Geriodaphnia Tests,
CR-ERP Pilot Study, April 22-29, 1993

6.4 Reference Toxicant Tests

6.4.1 Summary of Results:
Reference toxicant tests conducted prior to CR-ERP Pilot Study
showed chronic results consistent with ARL control chart ranges for
fathead minnows and daphnids.

6.4.2 Fathead Minnows

6.4.2.1 Date/Time of Most Recent Test: .
March 23-30, 1993/1010 CDT

6.4.2.2 LOEC: 0.008 mg Cu/L
NOEC: 0.003 mg Cu/L
ICp5: 0.006 mg Cu/L
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6.4.2.3 Control Chart Information:
Number of standard tests completed by laboratory: 42
LOEC Range: 0.008-0.02 mg Cu/L (one concentration increment)
NOEC Range: 0.003-0.008 mg Cu/L (one concentration increment)
ICys Range: 0.004-0.011 mg Cu/L
6.4.3 Ceriodaphnia
6.4.3.1 Date/Time of most recent test:
March 23-30, 1993/0930 CDT
6.4.3.2  LOEC: 0.02 mg Cu/L
NOEG: 0.008 mg Cu/L
ICys5: 0.012 mg Cu/L
6.4.3.3 Control Chart Information:
Number of standard tests completed by laboratory: 40
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: 0.011-0.028 mg Cu/L
1.0 CONGLUSION
Tests conducted using Clinch River Mile 9.0 and Poplar Creek
Kilometer 1.6 samples collected on April 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 PILOT STUDY
Chain-of-Custody Forms - Originals
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ATTACHMENT II

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




ARL

1 /.f,‘ S P

/-
[oe Ll

CHRONIC TOXICITY TEST MASTER CHECKLIST Study:’
339 P Ty
Date Issued: X933 To: LAY From: _. "7} 1}°}

1.

2. Sample Collection Coordination: Date “-6-93 By h O&J’\/i_/l*. 5,-1&.
3. Glassware availability: T.L. Q& 'J.'ech.Zf;;‘/‘/J pate —-Z» -0
z0
4, Glassware prep. complete: Date “fé?3“ 75> By <25L&
5. Data Sheet prep. complete: Date ‘f’gf¥$¥5 By 445
6. Test organism availability verification: FH-OK? 2//i Daphnids-OK? _f}**
7. FH Yinnow acclimation:
Day 2
By bJV£L
8. Test Initiation: FH-Date/Time % '22"5‘/3/’&' kd Daphnid—Date/i‘ime -'-{-22'53.///.15“
FH Sample, By: _Sotb— - T
9, Test Renewal: Day #: 0 1 2 3 4 5 6 7
Log Samples - T.L. ‘olha N A o N WH Crt iyl nn
TEL*&%' NMA L N WA Crit. Py nn
Initial Chem. - T.L. Q‘IJ(/ O\ O(( O ofa—.  OH— ¢l an
T.M. Zk(a;n 49%5 Lz, Lot 2, e 7 nn
) N]
Final Chem. - T.L. A/,I Q- pHp ot ot prl- O D
T.M. g % G- A A2 (g Lol Loy,
F.H. - T, ol o oM oM- gh e O
4 ~’ ot g foveer) (' bl
T.M. A 275 L Cur _(1u L aq
Daphnid - 7L O B oR Lt ot ot S an
.M. S¥ e Qo O ekt tak AN
s . Ly ) AP #2553/ (/15
10. Test Termination: FH-Date/Time g4-—2443% aeaﬁﬂpgyhnid—Date/Tlme « - /S
Cas- QUL 9
Clean-up, By: , _ G
11. Weigh Fish: Date & -27-432 By DAL
12. Run Stats: pate 4.1p.4% By (L.)2 ’
13. Report Prep.: Date A-13-193 By 1 i
14. Report Final: Date 5-25-13 By .4 !{‘@U Approved: i HAREE:

FH Minnows-T.L. XSOt ¢yt 17
Daphnids - T.L. ot cC.U. L;u:

pate §-2¢.

Date 3 Y

Test organism availability:

*Team Leader

PLARC501-1266(1)

foulture Unit

$#Team Member

P e e



Chronic Study Fathead Record Sheet

Study_ I\r.i Stedy T ( Ceere Pl wa(y\

Test Organism

P\ .-\u'f.li‘m (vs {:Q.ru .t\g",l{.'ss
4-22-93  / nso

G299 ¢ / fexeCqSo  Cue gy-.26-92

Beginning Date/Tipe

Ending Date/Time

Personnel Pendoce 1, Ao e

7

Control/Dilution Water F-med (ﬂ"5trh chom, &ﬂao‘hﬂ

Test Treatment Identification

1. F. e P {(7.-;.,\4'/'0'8

2. Cem 35 spY
O o P T _
9, 7 . e 5707
5. f('.l( [ ,’.-,D‘%
6.
7.
8.
Spawn Date Tile & Hatch Date
Aiites L2y 26 4 1200
————— 2422 23 2y 4023 B o300
———— 227
Test #_1 (Pilot » huh’;)
NOEC___ > 1p0¢7s Gsen
LOEC 2 16D % Samnle Detfes l 3$<‘
yla
Notes: 1.0 Er #1220 .
CRT 2 1240 @ o%w,“h%°bg
3. ey <y, ey
(1279 @ a2, ov/zs
()CK . 1255 ol“‘_Jq, <f, S', C‘U/’*“
. C3L i iy g

——rye— s =
e A
s N A Ry



FATIIEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST Page l of |

Study Do Personnel Smivete, Woo . e,

St G (ecer Pt Stuly) s

Beginning Date/Time 4-22-92/ 1csm Ending Date/Time n5% 42§ Sd e oq-29-45 R ne o
— Number Alive —
| Treatment | Rep l = Day - |
I 1| 2 3 4 5 6 7|
! {0 I[¢) o 10 1 9 9 Notes: U'sed anl,
' ML) 2 (o 17} te {0 I /0 D) 300t grr Fep. On
: - 3 . ls : Doy 0. Relbvracd
(g o, o e 10 e (o / f 35D b P
4 s /e (o ‘o Iy 1) /¢ rep en Doy |
BY: g | Ck |tk [ worle| ol | M- o~
1 o i < 1o I [ /0
CAi 95 2 1o 1y o v v o 0
5D 3 le je I ‘0 G le? I
4 o IL; o Jo i V4% -0
By: IR e | ori—] O~ ow | PR ool
! 1o [o /< /o I+ /¢ 10
Gl 90 - 2 1> IF) /CJA 1 i :.[ri- G .
J ety 1 |is 10 1o 19 /o | w
4 (o 1¢ (% 10 13 o 0
By: pee | it |osfon | O s )| 0 PV
l (o /¢ 2 (v I 1o 10
LT 1 2 [o l< ‘v tv 2 (O lo
LY 3 %) 19 16 I o o Q
4 lo__ |l P ~ (O q
B: | ogf o™ e | an | oo | cwe | o
! |© 14 /9 Iy I, 10 10 8 lrem- {“""o’* .
Peve L 2 ) 70 i I i q* q T
e 3 (o /o 102 | w is o | g*
4 Lo ic 10 fu s X% 10
By: oS 1o 15 Sl P Cut (el Cail- | enne
] ==
2
3
4
By:

. Cgl)’
Fed- Time/By:

Dilution Water I0:
(PLARC501-257) Reviewed By:

C

i

2

Al

S = v
O pK cepf g bl g Sl /i A5 ke Curndey ot T e
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/‘ .
Yo
Analysis of Survival
DOE #1
Starting Date: 04/22/93
Survival (%) Data
Replicate
Treatment 1 2 3 4 5 6 7 8 9 10 Mean
MEDIUM 0.90 1.00 1.00 1.00 0.98
CRMS.0 50% 1.00 1.00 1.00 1.00 . . . . . . 1.00
CRM9 100% 1.00 0.90 1.00 1.00 . . . . . . 0.98
PCK1.6 50% 1.00 1.00 0.90 0.90 . . . 0.95
PCK1.6 100% 1.00 0.90 0.90 1.00 . 0.95
25
hid Steel’s Many-One Rank Test
No. of Critical
Treatment Replicates Rank Sum Rank Sum*
RM9.0 50% 4 X 20
RM9 100% 4 1¢) 18
CK1.6 50% 4 1U 16
CK1.6 100% 4 ig) 16

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

Sar

| e s s e s g - Dt T SRR - S e mvmmee = e ey -



Non-paramatric analysis of toxicity data- 1

R 12:26 Thursday, July 2, 1992
‘l. ' s s
' T _ T U
St s _ T F N N R M
B T D P CY RC MCM_ T T R
. . .0 U A A OP EOEIOAT E _ T A
i "B D T R ME QNFNNXR S N R N
: s Y E M P_ _TFNTNTK T O T K

' "t

. 1 DOE #1 042293 MINS 2 0 10 4 4 4 4 4 4 4 STEEL 1 CRM9.0 50% 16
;e 2 DOE #1 042293 MINS 2 0 10 4 4 4 4 4 4 4 STEEL 2 CRM9.0 50% 20
N 3 DOE #1 042293 MINS 3 0 10 4 4 4 4 4 4 4 STEEL 1 CRM9 100% 18
; 4 DOE #1 042293 MINS 3 0 10 4 4 4 4 4 4 ¢ STEEL 3 CRM9 100% 18
} 5 DOE #1 042293 MINS 4 0 10 4 4 4 4 4 4 4 STEEL 1 PCK1.6 50% 20
) 6 DOE #1 042293 MINS 4 0 10 4 4 4 4 4 4 4 STEEL 4 PCKl1.6 50% 16
7 DOE #1 042293 MINS 5 0 10 4 4 4 4 4 4 4 STEEL 1 PCK1.6 100% 20
8 DOE #1. 042293 MINS 5 0 10 4 4 4 4 4 4 4 STEEL 5 PCKL.6 100% 16




Non-paramatric analysis of toxicity data 2
12:26 Thursday, July 2, 1992

-.— --------- STUDY=DOE #1 ST DATE=042293 PARM=MINS TEST=STEEL --------------

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

1 :CRM9.0 50% 4 4 20 10
2 .CRMS 100% 4 4 18 10
3 . PCK1.6 50% 4 4 16 10
4 PCK1.6 100% 4 4 16 10




Tests of assumptions for survival data (arcsine transformed) 1
TEST FOR NORMAL DISTRIBUTION
12:22 Thursday, July 2, 1992
--.- -------------- STUDY=DOE #1 ST_DATE=042293 PARM=MINS ----------------~--~
UNIVARIATE PROCEDURE

Variable=CENTER

Moments

N 20 Sum Wgts 20
Mean 0 Sum 0
Std Dev 0.069946 Variance 0.004893
Skewness -0.55475 Kurtosis -1.07773
Uss 0.092958 CSS 0.092958
cv . Std Mean 0.015641
T:Mean=0 0 Prob>|T]| 1.0000
Sgn Rank 3 Prob>|S] 0.9077
Num *= 0 16

W:Normal 0.865298 Prob<W 0.0089

Quantiles (Def=5)

100% Max 0.081485 99% 0.081485
75% Q3 0.040743 95% 0.081485
50% Med 0.020371 90% 0.081485
25% Q1 -0.08149 10% -0.10186

0% Min -0.12223 5% -0.12223
1% -0.12223

Range 0.203713

Q3-0Q1 0.122228

Mode 0.040743

Extremes

Lowest Obs Highest Obs

-0.12223¢ 22) 0.040743( 24)
-0.12223( 1) 0.081485( 31)
~0.08149( 43) 0.081485( 32)
-0.08149( 42) 0.081485( 41)
-0.08149( 34) 0.081485( 44)

Missing Value .
Count 30
% Count/Nobs 60.00
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Tests of assumptions for survival data (arcsine transformed)
TEST FOR NORMAL DISTRIBUTION

12:22 Thursday, July 2,

--.- -------------- STUDY=DOE #1 ST _DATE=042293 PARM=MINS

UNIVARIATE PROCEDURE

Variable=CENTER

1

)%

AR
Y

P

LA P

B

Stem Leaf # Boxplot
0 8888 4 |
0 0000444444 10 Fo—t-—F
-0 l I
-0 8888 4 PR +
-1 22 2 |
et LR BT R

Multiply Stem.Leaf by 10**-1

Normal Probability Plot

0.075+ Rk gk *
I kddkk ko gk kg
-0.025+ +4+++++
| +tFpF LR _
-0.125+ SR
B T b A e e e e bt
-2 - -1 0 +1 +2

e -

1992

B e SR



Tests of assumptions for survival data (arcsine transformed) 3
: TEST FOR NORMAL DISTRIBUTION
12:22 Thursday, July 2, 1992

' UNIVARIATE PROCEDURE
Schematic Plots

Variable=CENTER

|
0.08 + |
| |
I I
I |
0.06 + |
| I
| I
| I
0.04 + Fmm——— +
| I I
| I I
| I I
0.02 + Homm o *
| I I
|- I |
I I |
0 + -1+ | -—
I | I
I | I
. I | |
-0.02 + [ |
I | |
I | |
I | |
-0.04 + I |
| I |
| I I
| I I
-0.06 + | [
| I |
I | |
I | N
-0.08 + e +
I I
I I
| I
-0.1 + |
| |
| |
| |
-0.12 + |
------------ fmmm e — - ——
‘ PARM MINS
C ST_DATE 042293
DOE #1




Tests of assumptions for survival data (arcsine transformed) 4
TEST FOR NORMAL DISTRIBUTION
12:22 Thursday, July 2, 1992

--.- -------------- STUDY=DOE #1 ST DATE=042293 PARM=MINS ------------o--o----
Plot of CENTER*RANKIT. Symbol is value of TRT_NO.
CENTER

0.081

0.041

0.000 + 2

-0.041 +

-0.081

-0.122

RANK FOR VARIABLE CENTER

NOTE: 30 obs had missing values. 15 obs hidden.

- P T T
LR R BEYEN



Tests of assumptions for survival data (arcsine transformed) 5
TEST FOR NORMAL DISTRIBUTION
12:22 Thursday, July 2, 1992
--.- -------------- STUDY=DOE #1 ST_DATE=042293 PARM=MINS ----=---m-==n---on--

FREQUENCY OF CENTER

FREQUENCY
6 + g
I % d K d %
T I Jedd dek
e . : % deoK ok k
- * koK ke
5 + *kdok K
I o
Tk dk K
*kdek K
* ok kK
4 + * g ke Tk kkk g % oKk *kdok K
| kK Tk kkK e d d ok ke kk K
I dokeok koK %k ok ok % % de k¥ dok ok
l &k dkok %o ¥k kK *dekkk d*dede ke
I *khdkok *dk kK % % K gk dokdek ok
3+ . %ok kkk * %ok Kk dkdk kK %%k gk
_'j_— Kk kk . Jodok Kk k *dkdokk *kkokk
I % e d K K % % % d K s dededok % g ¥ Kk
| &k ke Kk e Fe % e % % g de gk o de o %
. | &gk kK dokkokok * % ek *dddek
2+ Kk dkk dok kK ok *dkkok ok %k gk ok F*kkokok
| &k ek % %k ok Kk kK *ddekk dodedokok
| d ok dek ke * ok kK *xkkk Jddok ke * gk K
l % % Kk k & dk kK * ko ke *kkkk %k kkk
l % d Kk K ddok kK *kk ko do ke dkk *hdkk
1+ & %k kK *dokkk Jkkkok dkkok ok *kkkk
l *k Kk P T - * ek k & e e de *dkkk
|‘ *kdokk *dkkk dkkokk *hdkk ddkdok Kk
I kddk ok o e ¥ e % & de % % % *ddokk % dekkok
l e e e e Kk ke de KK & % gk &g de e e *ded kK

~-0.100 -0.075 -0.050 -0.025 0.000 0.025 0.050 0.075

CENTER MIDPOINT




Tests of assumptions for survival data (arcsine transformed) 6
TEST FOR NORMAL DISTRIBUTION
12:22 Thursday, July 2, 1992

VARIANCE EQUAL TO ZERC 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

12:22 Thursday, July 2, 1992

'--'- -------------- STUDY=DOE #1 ST_DATE=042293 PARM=MINS -----------c=-u-cunu-

General Linear Models Procedure
Class Level Information

Class Levels Values

TRT 5 CRM9 100% CRM9.0 50% MEDIUM PCKl.6 100% PCK1.6 50%
Number of observations in by-group = 50

NOTE: Due to missing values, only 20 observations can be used in this
analysis.

PO S TR AT i NN ol et i Nl AR S



» v

“Dependent Variable: ABS_VAL

Source

DF

. Model 4
??Frror 15
T‘(("",':(!_‘c;rrected Total 19
R-Square

0.642857

Source DF
TRT 4
Source DF

Til. 4

Sum of
Squares

0.01792755
0.00995975
0.02788730

C.v.

45.17540

Type I SS

0.01792755

Type III SS

0.01792755

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

12:22 Thursday, July 2, 1992

;."-.-." -------------- STUDY=DOE #1 ST DATE=042293 PARM=MINS

General Linear Models Procedure

Mean
Square

0.00448189

0.00066398

Root MSE

0.025768

Mean Square
0.00448189
Mean Square

0.00448189

F Value

6.75

F Value

6

F Value

6

Pr > F

0.0026

ABS_VAL Mean

.75

.75

3}

(4
)

0.05703962

Pr > F
0.0026
Pr > F

0.0026

B
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Study/Date: DOE N1

bans:Date/Time of Drying: 04-29-93/1000

vano:Date/Time of Welghing:

04-29-93/1330

FATHERD DRY WEIGHT RECORD SHEET

Fish:Date/Time of Drying: 04-30-93/0730

Fish:Date/Time of Welghing: 04-30-93/1000

2

Page 1 of ¥
(G L A Y

Personnel:

P

| | | | ] | Mean Wt. | Mean st. |Mean wt]
|gsample 1D | Tare Wt. |Tare + Fish Wt.| Flsh Wt. | 4 Fish | grame |Difference | mg |
R RIIILELEE R Rt R R fommmennees fommmeeeene foemmemneees f-meenes !
| 1, ] 1.09207 | 1.09271 | 0.00064 | 10 | o.000064 | - I -
| [ o I I | ! ! I
| | | I 1 | | | 1
| Inttial 2, | 1.02658 | 1.02725 | o.c0067 | 10 | 0.000067 | - I - |
| I | | | | | | |
! | | | | ] I I |
| 3. | 1.04235 | 1.04300 | 0.00065 | 10 | 0.000065 | - }o- L
| | | | i | 1 | l
| I I I | | | | |
| 1. ] 1.03951 | 1.04023 ] 0.00072 | 10 | 0.000072 | - | - 1}
|== 1
JInicial - 0.000067 |
| Mean WE. . ~ - I
|=mmmwi |
| 1. | 1.05356 | 1.05778 | 0.00422 | 9 | 0.000469 | 0.000402 | 0.469 |
] [ | | | | i | !
I | | | 1 | | | |
[MEDIUM 2, | 1.02615 | 1.03207 | 0.00592 | 10 | 0.000592 | 0.000525 | 0.592 |
| | | 1 i 1 | | 1
| ] | | | | l | |
{ 3. ) 1.05522 | 1.06045 | 0.00523 | 10 | 0.000523 | 0.000456 | 0.523 |
I | 1 l | | | ] |
| ! | | | | ! - | 1
| 4, | 1.05162 | 1,05760 | 0.00598 } 10 | 0.000598 | 0.000531 | 0.598 |
Ja= - «|
| 1, | 1,07498 | 1.08067 | 0.00569 } 10 ] 0.000569 | 0.000502 | 0.569 |
| | | | | | | I |
! | i ! | ) | | !
JerRM 9.0 2. | 1.10342 | 1.10910 | ©0.00568 | 10 | 0.0600568 | 0.000501 | 0.568 |
| 50% | | | | | | | |
| I ! | | | | | |
| 3. | 1.12963 | 1.13429 | o0.00466 | 10 | 0.000466 | 0.000399 | 0.466 |
| | | | | } | | |
I I I ' ! I I I | I
| 4. | 0.98488 | 0.98985 | 0.00497 | 10 | 0.000497 | o©0.000430 | 0.497

! mn
| 1. | 1.02230 | 1.02759 | 0.00529 | 10 ] 0.000529 | ©0.000462 | 0.529 |
! | | | | } i | !
I | | 1 | | | I- |
Jcr 9.0 2. | 1.05123 | 1.05626 | 0.00503 9 | 0.000559 | o0.000492 | 0.559 }
| I i | |

A

Notes:

DRH

4

q
S



| ] | | I ]

| 3. | 1.08410 | 1.08928 | 0.00518 | 10 | 0.000518 | 0.000451 | o.518 |
I I i | [ I ] I I
] | | I | | | ] 1
| 4. I 1.08981 | 1.09505 | 0.00524 | 10 | 0.000524 | o0.000457 | 0.524 |
f - - B T ——
| 1, | 1.03557 | 1.04093 | 0.00536 | 10 | 0.000536 | 0.000469 | 0.536 |
| | | | | { | | |
I I | I | | | | I
|pcK 1.6 2, | 1.08163 | 1.08693 | 0.00530 | 10 | 0.000530 | 0.000463 | 0.530 |
] 50% ] | H | i | | |
| | | I | ! ] | |
| 3. | 0.97829 | 0.98298 | 0.00469 | 9 | 0.000521 | 0.000454 } 0.521 }
1 | | | | | ! | |
l | | | | ! | | i
| 4, ] 1.05432 | 1.05932 | o0.00500 | 9 | 0.000556 | 0.000489 | 0.556 |
= nue]
| 1. | 1.04275 | 1.04795 | 0.00520 | 10 | 0.000520 | 0.000453 | 0.520 |
| | | | ] | I | I
| I | ] | | | | |
|pCK 1.6 2. | 1.07245 | 1.07671 | 0.00426 | 9 | 0.000473 | o0.000406 | 0.473 }
| oo | | | | | | | |
| I | 1 | 1 | I i
| 3. | 1.05679 | 1.06180 | 0.00502 | 9 | 0.000558 | 0.000491 | 0.558 |
| I | | i | i | }
| - - | [ | | | | |
| 4. | 1.08747 | 1.09257 | 0.00510 | 10 | 0.000510 | 0.000443 } 0.510 |
- uee !

Reviewed By: Ruseell

9.0 2

At



Analysis of 7-day Larval Growth Test

£, DOE #1
Starting Date: 04/22/93

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

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

This represents a 12.51 % 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
’;lEDIUM 0.47 0.59 0.52 0.60 . . . . . 0.54
2 CRM9 50% 0.57 0.57 0.47 0.50 . . . . . . 0.53
3 CRM9 100% 0.53 0.56 0.52 0.52 . . . . . . 0.53
4 PCK1.6 50% 0.54 0.53 0.52 0.56 . . . . . 0.54
0.52

5 PCK1.6 100% 0.52 0.47 0.56 0.51 . . .

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

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

Among 4 0.002 0.001 0.300 0.8706
Within 15 0.025 0.002
Total 19 0.000

——— _____,; ‘_.(4‘...“’

1
i
|
|



TREATMENT

THIS REPRESENTS A 12.51 % .DECREASE IN SURVIVAL FROM THE CONTROL

MEDIUM

CRM9 50%
CRM9 100%
PCK1.6 50%
PCKL.6 100%

Analysis of untransformed data

STUDY=DOE #1

ST_DATE=042293

PARM=MING

T

DUNNETT’S TEST
2.36 ALPHA =
N MEAN
4 0.54
4 0.53
4 0.53
4 0.54
4 0.52

15:09 Sunday, July 5,

0.05

SIGNIFICANT
DIFFERENCE

MINIMUM SIGNIFINANT DIFFERENCE = 0.07

oy TToE T
NS AN

S ? T

1
1992



! Analysis of untransformed data . 2
15:09 Sunday, dJuly 5, 1992

STUDY=DOE #1
ST_DATE=042293
PARM=MING

DUNNETT’S TEST

T = 2.36 ALPHA = 0.05

" REPLICATE
*. TREATMENT 1 2 3 4 5 6 7 8 9 10 MEAN S
1 MEDIUM 0.47 0.59 0.52 0.60 . . . . . . 0.54
2 CRM9 50% 0.57 0.57 0.47 0.50 . . . . . . 0.53
3 CRM9 100% 0.53 0.56 0.52 0.52 . . . . . . 0.53
4 PCKL.6 50% 0.54 0.53 0.52 0.56 . . . . . . 0.54
5 PCK1.6 100% 0.52 0.47 0.56 0.51 . . . . . . 0.52

MINIMUM SIGNIFINANT DIFFERENCE = 0.07
THIS REPRESENTS A 12.51 % DECREASE IN SURVIVAL FROM THE CONTROL

a




Analysis of untransformed data . 3
15:09 Sunday, July 5, 1992

. General Linear Models Procedure
Class Level Information
Class Levels Values
TRT 5 CRM9 100% CRM9 50% MEDIUM PCKl.6 100% PCKl.6 50%

Number of observations in data set = 50

NOTE: Due to missing values, only 20 observations can be used in this analysis.




Analysis of untransformed data
15:09 Sunday, July 5, 1992

General Linear Models Procedure

Dependent Variable: RESP
Sbﬁrce DF
' Model 4
ér;o¥ 15
Corrected Total 19
R-Square
0.075032
Source DF
TRT 4
Source DF
TRT 4

Sum of
Squares

0.00203000
0.02502500
0.0%705500

C.v.

7.684899

Type I SS

0.00203000
Type III SS

0.00203000

Mean
Square

0.00050750

0.00166833

Root MSE

0.0408452

Mean Square
0.00050750

Mean Square

0.00050750

4

F Value Pr > F
0.30 0.8706
RESP Mean
0.53150000

F Value Pxr > F
0.30 0.8706

F Value Pr > F
0.30 0.8706



Tests of assumptions for untransformed data 1
Test for Normal Distribution
15:07 Sunday,

July 5, 1992

"-. --------------- STUDY=DOE #1 ST _DATE=042293 PARM=MING

P UNIVARIATE PROCEDURE

B

. Variable=CENTER
DTl .
i Moments
N . 20 Sum Wgts 20
Mean 0 Sum 0
Std Dev 0.036292 Variance 0.001317
W Skewness -0.26288 Kurtosis -0.52069
g Uss 0.025025 CSS 0.025025
it cv . Std Mean 0.008115
At T:Mean=0 0 Probs>|T] 1.0000
P Sgn Rank -2.5 Prob>|S| 0.9344
oy Num *= 0 20
W:Normal 0.956374 Prob<W 0.4825
- Quantiles (Def=5)
~—~  100% Max  0.055 99% 0.055
75% Q3 0.035 95% 0.05
50% Med -0.00375 90% 0.045
. 25% Q1 -0.02125 10% -0.05125
0% Min -0.075 5% -0.06625
1% -0.075
Range 0.13
Q3-Q1 0.05625
Mode -0.0125
Extremes
Lowest Obs Highest Obs
-0.075( 1) 0.0425( 11)
-0.0575( 13) 0.0425( 12)
-0.045( 42) 0.045( 2)
-0.0275( 14) 0.045( 43)
-0.025¢ 3) 0.055¢( 4)
Missing Value .
Count 30
% Count/Nobs 60.00

B It et
LT TR



Tests of assumptions for untransformed data 2
Test for Normal Distribution
15:07 Sunday, July 5, 1992

UNIVARIATE PROCEDURE

Vq;iable:CENTER

‘e Stem Leaf # Boxplot
4 22555 5 |
2 28 2 Fom——— +
. 0 25 2 |+ |
. -0 822852 6 Howmmm *
-2 85 2 - +
) -4 85 2 |
-6 5 1 [
T TR
Multiply Stem.Leaf by 10**-2
Normal Probability Plot
0.05+ * ok Kpgpkgy *
| * Kbt -
o | ) R L e
-0.01+ *opkpkk %k
| ++Fpx
| A pE* i
. -0.07+ FH+* ot
T e R et L T L E DL L e
-2 -1 0o +1 +2




Tests of assumptions for untransformed data- 3
Test for Normal Distribution
15:07 Sunday, July 5, 1992

‘ UNIVARIATE PROCEDURE
Schematic Plots

Variable=CENTER

v

(o]
o
N
o —— e e e e e e e e

-0.08

PARM MING
ST _DATE 042293
STUDY DOE #1




55 0.02

) Tests of assumptions for untransformed data 4
15:07 Sunday, July 5, 1992

-.— -------------- STUDY=DOE #1 ST DATE=042293 PARM=MING -------===c--c-co---

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

“ 0.04

45

‘ -0.02

-0.04
-0.06
~-0.08

RANK FOR VARIABLE CENTER

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




. Tests of assumptions for untransformed data 5
Bartlett’s Test for Homogeneous Variance
15:07 Sunday, July 5, 1992

STUDY=DOE #1
ST_DATE=042293

PARM=MING
TREATMENT N MEAN VARIANCE
MEDIUM .4 0.55 0.004
CRM9 50% 4 0.53 0.003
CRM9 100% 4 0.53 0.000
PCK1.6 50 4 0.54 0.000
PCK1.6 10 4 0.52 ~0.001

BARTLETT’S TEST STATISTIC = 5.928
PROB>B = 0.205 -




DOE {1
DOE #1
DL’#I
DOE #1

DOE #1

042293 MINS
INITIAL NUMBER
042293 MINS
INITIAL NUMBER
042293 MINS

INITIAL NUMBER

042293 MINS
INITIAL NUMBER
042293 MINS
INITIAL NUMBER

CRMS.0 50%

CRMS 100%

PCK1.6 50%

PCKl.6 100%

X
\;\

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

0o
00
00
00
00
00
00
00
00

e
4 .

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

10

10

10

00
00
00
00

00

10

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

10

.00

00
00
00
00
00

00

10.
.00

10

10.
10.
.00

10

10.
.00
.00
.00
.00

10
10
10

00

00
00

00



DOE, #1
DOE #1
DOE #1
DC, ‘%1
DO~k 1

’

042293 MING
042293 MING
042293 MING
042293 MING
042293 MING

G W N =

MEDIUM

CRMS 50%
CRM9 100%
PCK1.6 50%
PCK1.6 100%

0.47 0.59

0.57 0.57
0.53 0.56
0.54 0.53
0.52 0.47

O OO Oo

.52
.47
.52
.52
.56

0.60
0.50
0.52
0.56
0.51



Chronic Study Zooplankton Record Sheet

Study_ P0E  Study T (Cr%é/(v’ Pilyt Shh(?)
Test Organism Ce’,r‘.cdc..f/\,«:a_ A b

Beginning Date/Time M- 22-93 ///"’37“'

Ending Date/Time oM-2¥ 93 / Ly

Personnel O

Control/bilution Water f-ﬂ?fD ('#‘5 tn C,['w/m + (oonf'j!}ec'f?)

Test Treatment Identification

1. Comen (Coakrol)

2.  Cam 9.0 5D% .
-3, _CAM 9.0 (oo¥%

4. Pek VL ___sD%

5.  PeK Ll (oo

6.

7.

8.
Released Fronm To
Date Time Date Time

'P‘{ZJ\‘CI:) {A16D wvrod [N G R A j)’zt’?’? i,u.-\_.

Test #_ | (Pilot Study)

NOEC___ N (en 07 |
A
Notes: StATIow SAmeLe DATES _vsee
cCam 90 1, 12%4 & 5’/‘.).,7\ J(H/J-S
Q. 1290 Q 0‘-//1_(( ; [J\l/)“‘ , u-nl,-'L.
( .
3' ,jll(o i CQI)7
Ple Ly, Lotaze ' v/a2_ a3
21295 @ oY faw, ¢ o
3_ I.)’”"{ t'*"l,-‘.;
on I TER T (4L Lr f T e e
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1.3

Time:
Time:

CERIODAPHNIA SURVIVAL AND REPRODUCTION TEST
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Analysis of 6-day Reproduction Test
DOE #1
Starting Date: 04/22/93
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 2.17

This represents a 10.81 % reduction in Reproduction (# young/female/6 days).

T = 2.22 ALPHA = 0.05

Replicate
TREATMENT 1 2 3 4 5 6 7 8 9 10 MEAN S
MEDIUM 19 17 22 19 22 19 18 20 23 22 20.10
2 CRM9.0 50% 20 23 22 22 21 21 22 20 23 22 21.60
3 CRM9.0 100% 21 27 27 27 29 24 23 25 28 29 26.00
4 PCKl.6 50% 23 24 20 26 24 24 23 24 20 25 23.30
5 PCK1.6 100% 20 26 27 28 30 25 24 24 28 25 25.70

Source DF Sum OF Sq. Mean Sq. Calc F F(0.05)
Among 4 61.720 65.430 13.660 0.0001
Within 45 5.500 4.789

Total 49 0.000




TREATMENT

MEDIUM

CRMS.0 50%
CRMS.0 100%
PCK1.6 50%
PCK1.6 100%

Analysis of untransformed data
12:40 Thursday, July 2, 1992

STUDY=DOE #1

ST _DATE=042293

PARM=CERR

DUNNETT’S TEST

T = 2.22 ALPHA =
N MEAN
10 20.10
10 21.60
10 26.00
10 23.30
10 25.70

0.05

SIGNIFICANT
DIFFERENCE

MINIMUM SIGNIFINANT DIFFERENCE = -2.17
THIS REPRESENTS A 10.81

)

¥ e e s e

g

1

% DECREASE IN SURVIVAL FROM THE CONTROL



TREATMENT

v W

MEDIUM

CRM9.0 50%
CRM9.0 100%
PCK1.6 50%
PCK1.6 100%

Analysis of untransformed data

STUDY=DOE #1

ST _DATE=042293
PARM=CERR
DUNNETT'S TEST

T

19
20
21
23
20

MINIMUM SIGNIFINANT DIFFERENCE = 2.17

17
23
27

24

26

THIS REPRESENTS A 10.81

2.22 ALPHA = 0.05
' REPLICATE

3 ¢4 5 6

22 19 22 19

22 22 21 21

27 27 29 24

20 26 24 24

27 28 30 25

i3

12:40 Thursday, July 2,

18
22
23
23
24

20
20
25
24
24

dy

23
23
28
20
28

10

22
22
29
25
25

MEAN

20.10
21.60
26.00
23.30
25.70

DECREASE IN SURVIVAL FROM THE CONTROL

e

2
1992



Class

TRT

Analysis of untransformed data . 3
12:40 Thursday, July 2, 1992

General Linear Models Procedure
Class Level Information

Levels Values

5 CRM9.0 100% CRM9.0 50% MEDIUM PCKi.6 100% PCKl1.6 50%

Number of observations in data set = 50

-t

- s B . P RSN e e e e -



Analysis of untransformed data
12:40 Thursday, July 2, 1992

' General Linear Models Procedure

Dependent ‘Variable: RESP

Source DF
Model 4
Error 45
Corrected Total 49

R-Square

0.548426
Source DF
TRT 4
Source DF
TRT 4

Sum of
Squares

261.72000000
215.50000000
477.22000000

C.V.

9.375977

Type I SS
261.72000000
Type III SS

261.72000000

Mean
Square

65.43000000

4.78888889

Root MSE

2.1883530

Mean Square
65.43000000
Mean Square

65.43000000

4

F Value Pr > F
13.66 0.0001
RESP Mean

23.34000000

F Value Pr > F
13.66 0.0001
‘F Value Pr > F
13.66 0.0001

e - - ——— i



Variable=CENTER

Tests of assumptions for untransformed data

Test for Normal Distribution

STUDY=DOE #1 ST DATE=042293 PARM=CERR

N

Mean
Std Dev
Skewness
uss

cv
T:Mean=0
Sgn Rank
Num “= 0
W:Normal

100% Max
75% Q3
50% Med
25% Q1

0% Min

Range
Q3-01
Mode

Lowest
-5.7¢
-5(
-3.3¢(
-3.3(
-3.1(

UNIVARIATE PROCEDURE

Moments

50

0
2.097131
-0.53603
215.5

0

32.5

50
0.974081

Sum Wgts
Sum

Variance
Kurtosis
CSss

Std Mean
Probs [T
Probs> | S|

Prob<W

Quantiles (Def=5)

4.3 99%
1.4 95%
0.4 " 90%
-1.1 10%
-5.7 5%
1%
10
2.5
0.4
Extremes
Obs Highest
41) 2.7(
21) 2.9¢(
39) 3¢
33) 3¢
2) 4.3(

12:33 Thursday, July 2,

50

0
4.397959
0.294791
215.5
0.296579
1.0000
0.7572

0.5102

Obs
34)
9)
25)
30)
45)

1

1992



Tests of assumptions for untransformed data 2
Test for Normal Distribution
12:33 Thursday, July 2, 1992

-‘ --------------- STUDY=DOE #1 ST DATE=042293 PARM=CERR ------==-------=----
UNIVARIATE PROCEDURE

Variable=CENTER

Leaf # Boxplot

n
I
[}
3
w
o

00
79
033
7999
000344
7777
0 34444
-0 331
-0 7766
-1 1110
-1 7766
. =210

O PN NWW

BN WO Ww NN

i

-3 3310 -




. . - Tests of assumptions for untransformed data 3
Test for Normal Distribution
12:33 Thursday, July 2, 1992

' --------------- STUDY=DOE #1 ST DATE=042293 PARM=CERR --------==--cccu-m--

UNIVARIATE PROCEDURE

Variable=CENTER

Normal Probability Plot

4.25+ ERER 4

I F++
3.25+ $* *

l +% %
2.25+ * %

I * 4k
1.25+ %k g

I *k g

0.25+ ddk g
I * %

1
S
]
n
_—
+
+
+
+
*




Tests of assumptions for untransformed data 4
Test -for Normal Distribution
12:33 Thursday, July 2, 1992

' UNIVARIATE PROCEDURE
Schematic Plots

variable=CENTER

14
12

10

2

F--=-- +
I I
Kot - - —— *
0 |+ |
| I
o= +

I

-2 |

I

|

I

-4 |

I

0

0

-6
———————————— +——--————-——

PARM CERR
ST_DATE 042293
STUDY DOE #1

el (R et uan e w DRI BN oo o a . B i e S P
Y e 41 L e T ot N oy T 0 T N



Tests of assumptions for untransformed data 5
12:33 Thursday, July 2, 1992

- ‘ --------------- STUDY=DOE #1 ST DATE=042293 PARM=CERR ---==---c-cco-mmmuo-
Plot of CENTER*RANKIT. Symbol is value of TRT_NO.

CENTER

6

N
e ——— e e —

[

w

RANK FOR VARIABLE CENTER

NOTE: 21 obs hidden.




Tests of assumptions for untransformed data 6

TREATMENT

MEDIUM

CRM9.0 50

CRMS9.0 10

PCKl1.6 50

PCKl1.6 10

Bartlett’s Test for Homogeneous Variance
12:33 Thursday, July 2, 1992

STUDY=DOE #1
ST_DATE=042293

PARM=CERR
N MEAN VARIANCE
10 20.10 4.100
10 21.60 1.156
10 26.00 7.111
10 23.30 3.789
10 : 25.70 7.789

8.009

BARTLETT'’S TEST STATISTIC
PROB>B = 0.091

s g e s v
+

MR L L& Lo A




Ui;}vl CLERR 1 BEDIGM
042ens Cthk 2 (kHY.0 S0V
1142293 CERK 3 CRMY,0 100%
042293 CEkR 4 PCK).6 SO0%

04222) CERK & PCK1.6 100V

19.00
20,00
21.00
23,00

20,00

17.00
23.00

27.00

24.00

26.00

22,00
22.00
27.00
20.00

- 27.00

13,00
22,00
27.00

26.00

.28.00

22.00
21.00
29,00

24.00

30.00

19.00
2}1.00
24,00
24,00

25,00

18.00
22.00
23.00
23.00

24.00

20.00
20.00
25.00
24.00

24.00

23.00
23,00
28,00
20.00

28.00

22,00
22,00
29.00
25.00

25.00
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Page _| of |

INITIAL CHEMISTRY

Study _Po¢ éh::@v €I / cREre Pilot Stuly ) Personnel l'{cl/cu.\\'x..,
! pate ¢-22-93
Beginning Date 4 -22-93 /{u;x://
oY 2593 Crecee .
Ending Date oY - JG5~G3 il 5{M{'J<’< A
By | | | fay | | | | | | |
008/ | Mo 1085 1*/ s (s | u | | Lo | G | Cue | S {
Sample 1D Initial|Warmed | o pi | cond. I wiard V170! Ak | x10 1 e | x1.0l
Temp. | Temp. : {
F-ntco #1308 1228 124.8 1€.4 81 1339156 QS"S} 1.3 | 63 | | |
| | | | I | | |
| | | I R R S

| N 5 1 1 1 T I

COM 9D % F 249 182 18.1 {300 | | | | | |

| | | | | | | |

s ot
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A9 o it | 108 15 (0 12 1 7.2 11930 | jo.0 [16o | -\ |40l |
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| | |
| | |
i | l | | | | |
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: | i
Nerativn  1000f~ 004 Q.C),, . .q’ .‘po .
kG B | 3.3 Jo5.A Iq X ;q/-.ﬁm(o b0 1102b] 7.3 173 |40 | 20.\ :
. | | | | | | I
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, o 5 I | |
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|
— 1 |
CAM o Uk (. 185.1 1%-2 18.0 |85 | | : : | :
1
feie 1t SUH 250 18.2 179 12b9 | | | |
| | | | | |
| | | I | | |
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INITIAL CHEMISIRY

/ f
Page _g of
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| | l | | |
| | | | I |
Weration 0739~ 0347 , P Yy | | |
Am Do ity 4.5 1335 123 1281 AL | | l
| | | I
12 #1125 Q | | | |
| | |
| | —
ok Ly SUA F 2521992 13.0 1236 | | 1 |
| " | | | | |
e o ]
xeration 0439075y , .q’ q.q'
ek L0 e, 1487125 ] |65 124513206 AN S
\D_# 12791 [ | | | | I
| | | | | | |
' ]
Comen n307 1230 1250 184 18.1 1322 : : }
| —
|
CAM o <X C 1250 18. :8’. | 187 ; : I | :
' — :
Cie 1.1, SV (. 25.0 12.2 18.0 |2,% | I |
I [ | | I |
| ] | | | |

NOTES: F N Be{lgrt Mrﬂ_‘ﬂ’.«l\

PLARC501-252



INITIAL CHEMISTRY
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Project Instrument Record Sheet

Project Study Ped  >pruely T

Beginning Date_ 7 %5 .
Lif ~AE =% 5 e
Ending Date of ~2n 53 - (il
I p— A
DO Meter Model S/‘JJ;\ /’rq”«"-'-(‘-’«é - 2 !

TVA Tag__ S 4 3347 _

Calibration Date_ /7-27— 7 <
[y -

Hodel CPFoc Sy72:52

TVA Tag >0 /7 (

Calibration Date // —rv ~$=

Model ZHod- €. 3475 ¢#

TVA Tag_ S¥223./ 7 _

Calibration Date .5 /@7 S

pH Meter(s)

Conductivity Meter Model /7{.;.{.mé. 3

TVA Tag_S4 T5Y
Calibration Date SHE=vTo = 2 §

o=
>

LYY

Thermometer(s) Model L:EL’ i - P O 7 #c
TVA Tag /7( Ao Se~ 3,07

Calibration Date (£~$~F Z—.

Model S ofce  SHmvid o7 -l
TVA Tag_ fMH:- o5

Calibration Date (& S-S 2.




PROJECT REAGENT RECORD SHEET

Beginning
Ending Da

Project/Study: Doe  Sprf,

Personnel: (fH

WINKLER TITRATION METHOD

Alkaline~lodide-Azide:
Brand £ s"/'r ot
Lot # (-~

EXP. I-iny L(‘n’f i~
{

Sulfuric Acid:

Manganous Su]Fate'

Brand t:"‘ .
Lot # [%29 S

Exp. Zaxd ?;::
L

. Thyodene:
Brand N e Brand F*“u
Lot #_S7 5 4 30°C ot # _9/235
Exp. 5 (’7. Exp. Epu-'v' o
. -—-——*—Tr————— :
pH BUFFER SOLUTIONS
pH 4: ' pH 7:
Brandt‘ Yo - Brand <;7k’v[FL4’“‘
Lot # F.0¢v Lot # _i‘ULQu
Exp. _“h-h Exp. #}*Ga‘ 2.3
pH :
Brand \ /h
Lot # {
Exp.
CONDUCTIVITY STANDARD SOLUTIONS
200 umhos: i 720 umhos: o
Brand . -ml{'w«-— Brand 't;l(‘) AR L T2
Lot # £2%9 © lot # ;s..323 <.
Exp. g Exp. (25 A

ALKALINITY TITRATION

Sulfuric Acid Solution N/50: , .
Brand ///rif/ e o S
Lot # / 2CC LT EE

Exp. _7’!_(1{'_«__

HARDNESS TITRATION
Hardness Titrating Solution;
Brand _jtl< w3 o3

P FE AL
Lot #{ . ISHT T
-

Hardness Iadicator: 9
Brand (V‘L ‘J (en&f

Lot # /’) "J—- ‘t 3

Exp. feud- fom Exp.

CIILORINE TITRATION

DPD Powder Pilipws: Potassium Todide:
Brand /fVi K. Brand _ I{efir
Lot # . . % i= Lot # _ /L, 22570t

EXp. _fanel. f Exp. _ .. d JF

PLARC501--632

pate: 7 -229 3
te: P e T D
SO S

-,

Sodium Thiosu]ﬁﬁtgs
Brand _ i~J << 1

Lot# JI(37
Exp. N

ol

pH 10:
Brand l}l‘ S
-lot # Vo377
Exp. (¥ 93
pmhos:
Brand -—7tj¢v%——
‘Lot # AN
Exp.

Hardness Buffer Solution:
Brand (. /<;0@ Cuet,
Lot # 4;L-C” (o b

Exp. :Z?lxl-‘

FAS:
Brand
Lot #
Exp.

(2~T?‘k‘ vt
+ AIHY

T £ S

>

B U U Y
w
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DO METER STANDARDIZATION

METER 1D:

ﬁ:?/

DATE: 2’ ) S-9% TIME: 0 715 BY: I/
INITIAL READING: 7.9 -
WATER TEMP: 27-Q Pc

WINKLER #1: 7.1 #2: 5. 0O
X _7.75%

CORRECTED READING:__ - 2

NOTES:

paTeE: M - /5-93 Twme: Jo%0  BY:_ /P
INITIAL READING: -0
WATER TEMP: 22 8°C
WINKLER #1:_ ¢ ©

X: 3.6
CORRECTED READING: _ %.©

#2: ¥-u

DATE: Q4 -9 -93 TIME: 0722 BY: Ceg

INITIAL READING:__22.77°'¢

. WATER TEMP:__ 8.6

-

WINKLER #1: g.L #2:_ 8.7

X: . ¢
CORRECTED READING: ¥.b

NOTES:

DATE: Y- /9-13 TiME: /235 BY: J 7/
INITIAL READING: 33—+%& L4

WATER TEMP: R 3. /¢ <

WINKLER #1: R. 5 #2: K. 5"
X: -3

CORRECTED READING: 8.5

DATE: 04 -20-93  TIME: 0630  BY: Cauc
INITIAL READING:_J.3

WATER TEMP:__ 22.7 ¢

WINKLER #1: 2.3 #2:_ §3

X: 5.4
CORRECTED READING: _ § .¢

NOTES:

DATE: OY-2c 73 TIME:_[¢ 3¢ BY: /1
INITIAL READING: .5
WATER TEMP:_ 22,87 ¢.
WINKLER #1:_ $-3 #2: & 3
X:  $5.3
CORRECTED READING: $-3

DATE: O4.21-43 TIME: o2l BY: CuZ

INITIAL READING:__§.L
WATER TEMP: Q2.1 o )
WINKLER #1: 5.2 #2: 4.5

X: ¥.<
CORRECTED READING: 8 .G

NOTES:

DATE: c’l-zyé “3 TIME: 1204 BY: (..
INITIAL READING: ¢.s
WATER TEMP: 225 <
WINKLER #1: §. e #2: <%
X: &%
CORRECTED READING: €S

DATE: OY -22 -3 TIME: Quu3  BY: Ctf

INITIAL READING: __ §.4
WATER TEMP:__21.8 "¢
WINKLER #1:__ £.72 #2: 5.6

X: §. LS
CORRECTED READING: £ 0

NOTES:

DATE: 4-22.9%  TIME: jory.  BY: py
INITIAL READING: €

WATER TEMP: .0 3,2
WINKLER #1: I

X: 2,
CORRECTED READING: 5,1,

#2:  F

[




. WATER TEMP: A2 7

DO METER STANDARDIZATION

13

METER 1D: . #0.
pATE: 42D 93 e, 200 pr: DM pare: #4232 Twe: /4 4% gy: '
INITIAL READING: 355 : INITIAL READING: & ¢
WATER TEMP:___ 2 Z--“F WATER TEMP:___ .3 ¢~ .y
WINKLER #1:____%.5— #2: S WINKLER #1:__ 5 #2: -
Xi__BHS S

CORRECTED READING: K. S

NOTES:

CORRECTED READING: < 7

paTE: 4= TIH;:&%éS/ gy: LM~
INITIAL READING: ¥

WINKLER #1:__ 79 w: 79

X 79

CORRECTED READING: /> 7

NOTES:

pate: (-2 Time:/ 0 gy 0

INITIAL READING: 7§~
WATER TEMP: 2.3 *

-

WINKLER #1: o go: 7/

X: S
CORRECTED READING: .

o

DATE: 4/-25_  Timg;, J:S¥ev: ) (&
INITIAL READING: 7~ §

WATER TEMP: AT .0

DATE:_OY-25-93  TIME: 1u.3%5  BY: (ot
INITIAL READING: 23— dicun or L o3
WATER TEMP: __ 930 <

WINKLER #1: 77 w77 WINKLER #1: )% #2:_ 7.7
X: 7 7 X: L. 7

CORRECTED READING:__ /- 7 CORRECTED READING:_ 7.7

NOTES:

pATE: T~ R6%3 e, /02 - gy, D
INITIAL READING: :

pATE: 4/ -7 L TiMe: /¢ BY:
INITIAL READING: 7.

WATER TEMP:_ 22 G o WATER TEMP: REEE i

WINKLER #1:_ F' 3 #2: g4 WINKLER #1: ;. .74 #2: E
X: Ez' 2 T X: ) '_»' 2,

CORRECTED READING:___ §' 3 CORRECTED READING: -

NOTES:

DATE: “/--EF—;" 1¥ e Zoov py: DI
INITIAL READING: <P [

WATER TEMP: 1 R.0°C —

WINKLER #1:_hz . #2_ S |

X: g5
CORRECTED READING:__ K. [

NOTES:

DATE: 24-27-97 1iMe: /742 By: bt
INITIAL READING: <O
WATER TEMP: 7.3 </ o
WINKLER #1:  J..” ¥2: _ 1

X: A

CORRECTED READING: L

o

PLARTS0T=G80TBY T TTTTTTTTTTEmmmhmTmemmmmmmmmmmmmmmmmmmssss

e avpe -, e e .

¢ s rc——— - o~ P .- —_—
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DO METER STANDARDIZATION

HETER 1D:

A

bl

DATE: AT TiME: 223 BY:
INITIAL READING: g0 :

WATER TEMP:__ . 222. 9
WINKLER #1: Q. (

X: <. (ST
CORRECTED READING: < |

#2: .2

NOTES:

pate: &4 v JR5 pye DI
INITIAL READING:
WATER TEMP:_ TS5 X
WINKLER #1:____ % [
X290 3

CORRECTED READING: B

#2: T e

Spasssss :
.5 e 4=
OATE: ~/- =7 ames 2 LY sy D 1= pate: c5.08-93  TIME: (555 BY: Case
INITIAL READING:™ i.2~ & [ INITIAL READING: _ 2.9
WATER TEMP: 32 . WATER TEMP:__,23.] "C
WINKLER #1: fﬁ‘ { w2 % & WINKLER #1:__ 8. #2: §.0

X2 Gy X2 g .c$
CORRECTED READING: < [ CORRECTED READING:__ § .0

‘) -. -~ ) i - .. = S‘Vyu_l A
NOTEST— (L ea SR R ’un \ A e o g{, o bt 05093 i3ews
A 7

DATE: 05-a4-4 3 TIME: Mooy BY: Cup DATE: 4:5-04-93 TIME: 438 BY: Cop
INITIAL READING: $.C INITIAL READING: 7Y
WATER TEMP: 23.3°¢ WATER TEMP: 23.1°C
WINKLER #1: §.0 #2: 7.9 WINKLER #1: 1.7 #2: 7.9

X: s . X: 2.5
CORRECTED READING: _§.4) CORRECTED READING: 2.3
NOTES: -
DATE: S-% %3 TIME: /=23 BY: O—  pare: £-5- 23 qme: 12 3Cpy:_ D H—
INITIAL READING: /47 INITIAL READING: __ 7-&
WATER TEMP:___~212. 7 _ WATER TEMP: 213 —_
WINKLER #1: p #2: 23 WINKLER #1: il S - S >

X2 7.4 3 X: TS
CORRECTED READING: ™/ &~ CORRECTED READING: .
NOTES:
onte: S2 ~6.3 1. 7H %y DH— oate: S o Tve: /03 7 By: DN~
INITIAL READING: -7 INITIAL READING: 7 7
WATER TEMP: 2.2t 7 WATER TEMP: X AR
WINKLER #1:__ 2 (n w2:__ 2 (o WINKLER #1:___ L & w:__ 277

X2 4 -
CORRECTED READING: _ J-&

NOTES:

X Z 75
CORRECTED READING: ¢ [

... _PUAREEDIZgE016T "
R I

98018




pH METER STANDARDIZATION

=7

24

METER 1ID:
OATE: /-5 3 TiME: 0 73] BY CkVY  oate: 4-21-493  Twe: 1025 ev: )
Buffer Temp: - : Buffer Temp: 7Z.Y ‘<
pH 7.0 BUFFER  Initial Reading: Z 0 > pH 7.0 BUFFER  Initial Reading:_7.00
Corrected Reading:_7,20 Corrected Reading:’-l. oY

pH 4.0/10.0

Initial Reading:_/J.¢ O
Corrected Reading: /Z.c

pH 4.0/@)

Initial Reading:_¢. 4°

BUFFER BUFFER Corrected Reading:/¢ .J0
% Slope: __ FA 57 % Slope: Q9 .5 e

ADDITIONAL Reading -15 Sec:_ ADDITIONAL Reading -15 Sec:_ 4+ ¥ 1"

STANDARD Reading - 1 Min:__ /.3 STANDARD Reading - 1 Min:_4.7 4

NOTES: i ol . ol 000 20-43 ¢2

DATE: ct-22 %3 TIME: cusz  BY:cwe  DATE:_A-27-43 Time: J0T3 ev: A
Buffer Temp:_22.3'¢ Buffer Temp:__ ZZ. b 4

pH 7.0 BUFFER

pH 4.0/10:0

Initial Reading:_7-93
Corrected Reading:_7-2¢
Initial Reading: 1000

pH 7.0 BUFFER

pH 4.0/&0//.-9

Initial Reading: - 411
Corrected Reading: 4-20 l U

Initial Reading:_ 4.9 _

pH 7.0 BUFFER

pH 4.0/10.0

Initial Reading:_ (e 7 &
Corrected Reading:__ 2 ¢2°
Initial Reading: Mz L2

pH 7.0 BUFFER

pH 4.0/10.0

BUFFER Corrected Reading:__fo-¢o BUFFER Corrected Reading: /U. 0w
% Slope: _99.57. % Slope: _4%.7

ADDITIONAL Reading -15 Sec:__7.w2 ADDITIONAL Reading -15 Sec:_ 7. 71

STANDARD Reading ~ 1 Min:_7.¢ 1 STANDARD Reading - 1 Min: .70

NOTES: -

paTE: A(A3S3  TwME: 0 By Y- pate: A9 TiMe: 202 py; O -
Buffer Temp:__ 2-2-G- Buffer Temp: A3 |

Initial Reading:_ /- O |
Corrected Reading:__o¢ >

Initial Reading: _ravo/

BUFFER Corrected Readmg [T BUFFER Corrected Readlng o . ors
% Slope: 77 % % Slope: S Sy,

ADDITIONAL Reading -15 Sec:_ /- 75 ADDITIONAL Reading -15 Sec: A 7%

STANDARD Reading - 1 Min:___ 7 z STANDARD Reading — 1 Min:___ /. 73

NOTES:

DATE: *£ 24993  time: (o<8” gy: OM-  pare:_ 24 TiME: /et mys DH-

. Buffer Temp:__ 25 S Buffer Temp: ,932.57

pH 7.0 BUFFER Initial Reading: /ol pH 7.0 BUFFER Initial Reading: o !

Corrected Reading:___7¢¢° 2L? Corrected Reading: ~~u ¢

pH 4.0/10.0

Initial Reading:__ /{0 !

pH 4.0/10.0

Initial Reading: 7./ %

BUFFER Corrected Reading: /7. Jz? BUFFER Corrected Reagmg.. @ 2t
% Slope: "/7 9.1 % Slope: v <3

ADDITIONAL Reading -15 Sec:__ 7. 7 7 ADDITIONAL Reading -15 Sec: g

STANDARD Reading - 1 Min:___ /- 79 STANDARD Reading - 1 Min:__ /. 7’

NOTES:

DATE; 4 2% %3 1 TiE: et By: DIE DATE: gy-2$ 63 TIME:_I0g0  BY: (w2

pH 7.0 BUFFER

Buffer Temp:__ . J.J 3
Initial Reading:__ /'

pH 7.0 BUFFER

Buffer Temp:_=Y.t
Initial Reading: Y

Corrected Reading:_ 7 ¢’% Corrected Reading: )09
pH 4.0/10.0 Initial Reading:__ /&-< 1 pH 4.0/d0=0 Initial Reading:_9.9¢
BUFFER Corrected Reading: /4.0 BUFFER Corrected Reading: i0.08

% Slope: 1000 1 % Slope: __G9.8 7
ADDITIONAL Reading -15 Sec: - ADDITIONAL Reading -15 Sec:__ 7.3\
STANDARD Reading - | Min:__" /. TH stanoako Reading - 1 Min:__ 7-bO
NOTES:

PLARCSO 1-980 ( C)

B e
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pH METER STANDARDIZATION

. i{i[ /77

METER ID:

o S oy ) po .
OATE: £ 2093 tie: /70 py: DM DATE: Yiae. 95 TIME:jo/o  BY:_uhs

Buffer Temp: .23 - o Buffer Temp: 23 3
pH 7.0 BUFFER Initia) Reading:___ /- A  pH 7.0 BUFFER Initial Reading:_4.7J
Corrected Reading:__ 2.¢3CJ Corrected Reading:_Z.0n
pH 4.0/10.0 Initial Reading:__~5 < 7 pH 4.0/10.0 Initial Reading:_9.¥F
BUFFER Corrected Reading: s (7> BUFFER Corrected Reading:_ 2, oo
% Slope: S 2 s % Slope: x) 77
ADDITIONAL Reading -15 Sec:___7 Af ADDITIONAL Reading -15 Sec:
STANDARD Reading - 1 Min:___7 7. STANDARD Reading — 1 Min:
NOTES:
ontes H- 2793 qes 7o te py: D Wpare 4-77-93 1 {035 sy )
Buffer Temp:____ .3 | Buffer Temp: £ 5,2 °C
pH 7.0 BUFFER  Initial Reading:_ /- ¢ 7 _ pH 7.0 BUFFER Initial Reading:__ /.91
' Corrected Reading:__ 2 -OD Corrected Reading: -7:00
pH 4.0/10.0 Initial Reading:__s¢2- 00 pH 4.0/10.0 Initial Reading:_ §.9°/
BUFFER Corrected Reading: /¢- O BUFFER Corrected Reading: /0. 0D
~ % sSlope: /00 l%0 % Slope: |00.0 Yo
ADDITIONAL Reading -15 Sec:__ /- 7 ; ADDITIONAL Reading -15 Sec:_ 4. '3
STANDARD Reading - 1 Min:PZ= LK [ stanparD Reading - 1 Min:__']. 74
NOTES: -
DATE:son- 2893 TIME: 0wcy  BY: Cuz  DATE:_4-2%-43  TiME:_(DZ5 sy: i
Buffer Temp:_23.3'¢ < Buffer Yemp:__ 74.0 "¢
pH 7.0 BUFFER Initial Reading:_(». %% pH 7.0 BUFFER  Initial Reading:_ {- 90
Corrected Reading:_7.00 : Corrected Reading:_ﬂﬁ___
pH 4.0/10:0> Initial Reading:__ ¢2. << pH 4.0/ 0.(} Initial Reading: 9.
BUFFER Corrected Reading:_so.ect _  BUFFER Corrected Reading:jd.0T
% Slope: __100.2°/. % Slope: __ | DU.A T
ADDITIONAL Reading ~15 Sec: 7.5+ —  ADDITIONAL Reading -15 Sec:_ 1. 2|
STANDARD Reading - 1 Min:__ 2.t STANDARD Reading — 1 Min:__ 4. %2
NOTES:

pave:_“f -3

Time: 20 gy: Of— pare: 4~21-93 1me: 32 sy:_ D\

Buffer Temp: <X+ ad Buffer Temp:__ /7.4 "«
pH 7.0 BUFFER  Initial Reading:_ O pH 7.0 BUFFER  Initial Reading:_ 4-9] -
Corrected Reading:_.7 ¢ Corrected Reading: 2. QO
pH 4.0/10.0 Initial Reading:__%J. zé pH 4.0/10.0 Initial Reading: ‘,'1 K
BUFFER Corrected Reading:_/ (7 -<€2  BUFFER Corrected Reading:id). & 0
% Slope: [O9dFe % Slope: __ 9. L e
ADDITIONAL Reading -15 Sec:__ /-7 7 -~ ADDITIONAL Reading -15 Sec:_ 7.7
STANDARD Reading - 1 Min: 7275 STANDARD Reading - 1 Min:__ {. | &
NOTES:
DATE: 05~ 02-98 TIME: OGiv _ BY: G DATE:_#-3-473 tme: {020 py: 3]
Buffer Temp:_ 23.7°¢ Buffer Temp: 74l .1 '«
pH 7.0 BUFFER Initial Reading:_ .04 pH 7.0 BUFFER Initial Reading:_ (u- g1
X Corrected Reading:_7.00 o~ Corrected Reading: '?. or!
pH 4.0/@ Initial Reading:__ /0.6 pH 4.0@.0) Initial Reading: 7. %13
BUFFER Corrected Reading:__ /0.00 BUFFER— ~ Corrected Reading:/f: OO
% Slope: 100.1 /. % stope: _100.{) 7o
ADDITIONAL Reading -15 Sec:_ 7.1} AODITIONAL Reading -15 Sec:__ {. 95
STANDARD Reading - | Min:__7-2& STANDARD Reading - 1 Min:__]. 51,
NOTES: g).-d,( tore, , oMo o ey

PLARC501-980(C)
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Buffer Temp:_24.0°C
Initial Reading:_7.¢&
Corrected Reading:_ /. &
Initial Reading:_¥.¢

pH 7.0 BUFFER

pH 4.0/10.0

pH METER STANDARDIZATION 17
METER 10: _ 11 .3
DATE: /i1e/~/5-7.F TIME: 4,50  BY: 3P DATE: o4 -2-93  TIME: ezt BY: (o

pH 7.0 BUFFER

pH 4.0/10.0

Buffer Temp:_ A4 ¢
Initial Reading:_3.¢
Corrected Reading: ? %

Initial Reading:__4.c

Initial Reading:_ /*

Corrected Reading: 720

pH 7.0 BUFFER

pH 7.0 BUFFER

BUFFER Corrected Reading:_4.< BUFFER Corrected Reading:_:(.»
% Stope: 4%.5 2., % Slope: _ 94 /.

ADDITIONAL Reading -15 Sec:_ 2.7 ADDITIONAL Reading -15 Sec:___ 7.2
STANDARD Reading - 1 Min:_7.% STANDARD Reading - 1 Min:__ 7.4
NOTES: ¢lec . 1 f)""{"" oY-1 )55 “dondafivect oy gr W, Qg e fo min -’(ltbff.{l'x-"q'«l""'
_____________ . ey, Y
DATE: /0, /72  TIME: 29322 BY: S DATE:(M-22-93  TIME:_1)3y BY: Cex el

' Buffer Temp:___ o-t° Buffer Temp: =7 - - e/

Initial Reading:__2.c
Corrected Reading:

- ¢

Initial Reading:__ 7.0

pH 7.0 BUFFER
’ Corrected Reading:_2.u

a b o
[N

pH 7.0 BUFFER

pH=4.0710.0 Initial Reading:__ 4.¢ pH 4.0/10.0
BUFFER Corrected Reading:__«.O BUFFER

% Slope: _4R.S L
ADDITIONAL Reading -15 Sec: A ADDITIONAL
STANDARD ~ Reading - 1 Min:__ 1.2 STANDARD

TP Iy, (,§ H-Vde.- e P

pH 4.0/10.0  Initial Reading:__ %0 HPH 4.0710.0  Initial Reading:__ .o

BUFFER Corrected ggradi ing: ') BUFFER Corrected Reading: '“{.v
% Slope: 6.5 % Slope: _ 7.5 /.

- ADDITIONAL Reading -15 Sec: 73 ADDITIONAL Reading -15 Sec:__ 7.4
’ STANDARD Reading - 1 Min:_ 2 45 . \;;fw , Reading - 1 Min:__ 7.3 don
NOTES: _J/ 2. o) At Bree Apzn 45 il Oom e crims 2S04
G -
- DATE: oy 2443 TIME: _j320 BY:_Cuaz DATE: oYy Ao~ 3 TIME: oRus_ BY:_¢ent

Buffer Temp:_3} 3 ¢ Buffer Temp:_ 23 ¢

Initial Reading:__ 7.¢

Corrected Reading:_ 7.

Initial Reading:__ ‘.2

Corrected Reading:_ *f.¢

% Slope: _ Qi /4

Reading -15 Sec:___ 2.¢
7

Reading - 1 Hin:

ts O3

NOTES: i,ned qubh, ..

Corrected Reading:_"7 o

DATE: 6 -27-413 TIME: 13153 BY: (e DATE: oy.25.493% TIME: ¢35 BY: Cus
Buffer Temp:__ %3 % Buffer Temp:_ 93 ¢
pH 7.0 BUFFER  Initial Reading:__ 2. pH 7.0 BUFFER  Initial Reading:__7 .

Corrected Reading:_7.»»

pH=4.0/10.0 Initial Reading:__ Y.¢ pH. 4:0410.0 Initial Reading: _¢/.¢
BUFFER Corrected Reading:_‘/.v BUFFER Corrected Reading: 'f..
% Slope: _ 471 7. - % Slope: _ 14 /s
ADDITIONAL Reading -15 Sec:___ 7.2 ADDITIONAL Reading -15 Sec:___ 7. %
STANDARD Reading - 1 Min:__ 7.3 STANDARD Reading - 1 Min:__7.Y
NOTES: -1_1/)(—'4‘ b—‘(:@;’w» | ferye. i :J'.‘c'..ﬂ{,(fm,,':?u%;/u G322 " Qinee by au-2Y 93 @i
DATE: TIME: BY: DATE: TIME: BY:

Buffer Temp:

Initial Reading:
Corrected Reading:

pH 7.0 BUFFER

pH 7.0 BUFFER

Buffer Temp:
Initial Reading:
Corrected Reading:

pH 4.0/10.0 Initial Reading: pH 4.0/10.0 Initial Reading:
BUFFER Corrected Reading: BUFFER Corrected Reading:
‘ % Slope: % Slope:
ADDITIONAL Reading ~15 Sec: ADDITIONAL Reading -15 Sec:
STANDARD Reading - 1 Min: STANDARD Reading - 1 Min:
NOTES:
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CONDUCTIVITY METER STANDARDIZATION

METER 1D:

.#l

DATE: o - (49 9%  TIME:_ G734 BY:

75 uMHo STD. TEMP
METER READING

200 pMHo STD. TEMP__ 23.4°%
METER READING ‘%' wliex

720 yMHo STD. TEMP___23 ¢ "<
METER READING _ 7(; shen

NOTES:

DATE: . 419 43  TIME: 122D  BY: Cay

75 wMHo STD. TEMP
METER READING

200 pMHo STD. TEMP_23. ¢
METER READING_ {99 avhes

720 pMHo STD. TEMP__ 23.2°<
METER READING _7.2%{ vty

DATE: Oq—i%’ -G3 TIME: OLYOG  BY: Csn2
C&i-c i3 ’
75 yuMHo STD. TEMP
METER READING

200 pMHo STD. TEMP__3.3 .4 <
METER READING_ 290G :..nC§

720 yMHo STD. TEMP_23 +/°C

METER READING 724 whas

NOTES:

DATE: 04 -20-93 TIME: (OYS BY: JI PP

75 uMHo STD. TEMP
METER READING

200 pMHo STD. TEMP_2¢,0° <

- METER READING s 9 <

720 pMHo STD. TEMP_X¥ o ° <.

-~ METER READIRG_ 7.2 2

DATE: £3/-53  Tive: 8725 ey (ShK

75 wMHo STD. TEMP

METER READING

200 yMHo STD. TEMP___28£°0

METER READING. &<

720 WMHo STD. TEMP___ 2.3.9

METER READING 72 &

NOTES:

DATE: $4/-F3 TiME: (025 BY: (G

75 uMHo STD. TEMP
METER READING

200 yMHo STD. TEMP__7.9.7
METER READING_ <.

720 pMHo STD. TEMP__ 2J5. 7
METER READING_ 7 2.2

DATE: ¢1-22 -3 TIME: ©CLSS  BY: Ccas2

75 wuMHo STD. TEMP

METER READING

200 yMHo STD. TEMP 22.7 L

METER READING___ 14§ -~Acs

720 pMHo STD. TEMP 2¥.7 "¢

METER READING 72X nbios

NOTES:

DATE: ¢-22-93%3  TIME: \205  BY: %.[
75 uMHo STD. TEMP
METER READING
200 pMHo STD. TEMP__12 ¢
METER READING__ 7 JF
720 pMHo STD. TEMP 2.7
METER READING 3223

DATE: = 23 e 26 sy N

75 uMHo STD. TEMP

METER READING

200 pMHo STD. TEMP_ 2R &

METER READING ; G 7

720 pMHo STD. TEMP 23 =

METER READING  Ad A _.

pATE: T @D TIME: (237 gy: DIN—

75 uMHo STD. TEMP
METER READING

200 pMHo STD. TEMP__ 23, ¢o
METER READING_ 4

720 uMHo STO. TEMP___ 3
METER READING__ /-2°T
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30
CONDUCTIVITY METER STANDARDIZATION

METER 1D: EZ7 | Iwm

5 .20-43

fy

pate: HE- 2 ppes (' gy DR pares 22 qpe [0S gy DI

75 yMHo STD. TEMP 75 uMHo STD. TEMP
METER READING METER READING

200 pMio STD. TEMP___.2% 7 200 pMHo STD. TEMP___ 23 ¥ .
METER READING__ /% 5~ METER READING__ /7 ¢

720 pMHo STD. TEMP 2765 720 wMHo STD. TEMP____73% 2
HETER READING_ "L % METER READING____ /.2 >

NOTES:

- o - \ Ad—-
OATE: =} #3973 vime: T2 py: ’.Jf‘l DATE: )\ - 2593 TIME: |02F  BY: Cu2

75 pMHo STD. TEMP 75 uMHo STD. TEMP
METER READING ] METER READING
200 pMHo STD. TEMP__ 4/ [ 200 pMHo STD. TEMP 2¢{‘C
METER READING__ /%7 METER READING (9% whes
720 yMHo STD. TEMP it 2 720 pMHo STD. TEMP_4 ¢
METER READING ‘7 24f METER READING_ 725 nhies
NOTES:

oate: A 2l qes 7T gy O pares D ST Tive: 205 gy D

75 uMHo STD. TEMP 75 upMHo STD. TEMP
METER READING METER READING
200 pMHo STD. TEMP_ X I. 3~ 200 pMHo STD. TEMP O3 7
METER READING__ /< & METER READING_ / $ S
720 yuMHo STD. TEMP___ 2.3- &= 720 yMHo STD. TEMP 23 3
METER READING 7. 2. A METER READING 7. ¢f--
NOTES:

oate: #1037 Time: 7- 10 ay: DR pate: =37 Te /3% ay: ON—

75 uMHo STD. TEMP 75 uMHo STD. TEMP
METER READING METER READING
200 yMHo STD. TEMP__ 2 # < 200 pMHo STD. TEMP 22>
METER READING__ ¢ 7§ METER READING_ /&7
720 pMHo STD. TEMP 2 & 720 pMio STD. TEMP 23 &
METER READING___ /748 METER READING /.32 |
NOTES:
DATE: 0Y.29-%3  TIME: Oliw  BY: Cut paTE: 4-3 % TIME: /) 3117 BY: HH-
75 uMio STD. TEMP 75 uMHo STD. TEMP
METER READING METER READING
200 pMHo STD. TEMP_ .2y -c 200 pMHo STD. TEMP Sz
METER READING_ 199 m-hos METER READING__ /% G
720 wMHo STD. TEMP__ 4 ¢ 720 pMHo SYD. TEMP DR

METER READING .23 ihod METER READING 7.0 &




31
CONDUCTIVITY METER S]ﬁ_@‘[_)!»\RDIZATION
{

METER ID: £ A
*_Z(; zill'
& Ld 2 . .
DATE: £(* 2 { TIMES F*£7 BY: (212 pare: (5-0343 _ TIME: oute BY: ik

75 uMHo STD. TEMP 75 uMHo STD. TEMP

METER READING METER READING
200 pMHo STD. TEMP___ 224/ ( 200 uMHo STD. TEMP_.24-¢

METER READING ___<Z-¢727 METER READING 197 nhes
720 yMHo STD. TEMP v | 720 pMHo STD. TEMP__J4°C

METER READING L. ~ METER READING 723 schos

NOTES: Some com 0S-63-93 Ca —2 lhg?: tobhas o2 fae N Sfecbado L0
=1 e et =

DATE: (S -Gy -4 3 TIME: @ttt BY: Ca DATE: _0<S-64 43 TIME:__ISe2 BY: Cuie

75 pMHo STD. TEMP 75 uMHo STD. TEMP
METER READING METER READING
200 pMHo STD. TEMP_2%4°¢ 200 pMHo STO. TEMP I3.M4 "¢
METER READING G ynlics, METER READING_2(3G whoy
720 pMHo STD. TEMP_ 34 ¢ 720 pMHo STD. TEMP_ 93.u ¢
—_ - - -METER READING 130 whes . METER READING _7)3. kot
NOTES:

DATE: ST 853 toe: 23 By OF— oaten 5-5-2 3 Tive: /6 SO sv: (KK

75 uMHo STD. TEMP 75 uMHo STD. TEMP
METER READING METER READING
200 pMHo STD. TEMP_ fZ2—23-8 - 200 pMHo STD. TEMP__ D& &
METER READING._ /2 T METER READING_ / @ 7
720 pMHo STD. TEMP RSBl 720 uMHo STD. TEMP_ ¥ 4.5
METER READING 252/ o METER READING 7522
NOTES: i

pate: 5 G~93 TmEe: 727 BY:(}{""l/ DATEL S -G -53  TIME: L0 0 y: (o)

75 pMHo STD. TEMP 75 uMHo STD. TEMP
METER READING METER READING
200 pMHo STD. TEMP_ O32. & 200 uMHo STD. TEMP___.2¢% ¢
METER READING_/ § 9 METER READING_/Z.f
720 pMHo STD. TEMP 13- b 720 pMHo STD. TEMP____D 5. 7
METER READING__ 7 .3 METER READING__ 2.2/
NOTES:

oate: S 7 rve: 77 gy O S0 7 TIME: (OS> py: S~

75 uMHo STD. TEMP 75 yMHo STD. TEMP
METER READING METER READING—
200 pMHo STD. TEMP /9% 200 pMHo STO. TEMP DfF—7— . O
METER READING 23 & METER READINGSTZ-U3- /977
720 pMHo STD. TEMP IS L. _ 720 pMHo STD. TEMP LA
METER READING___ /1Y METER READING /2. Z—
NOTES: C

PLARC501-980(D)
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AQUATIC RWEIBEARCIH 1LABOIATORY.

STAFIITL.E:  BICOINCLY  TIrrrTT

SITE: [im S~ 0z |, L SHIPPED BY: __ % "/ vzl e DATE/TIME: ~u 35, <° =
~" , Coni W R L
PROJECT: Lf&EReP  »t—= St fy SHIPPED VIA: _TuA e v /.0 N\ colalr L en T
PROJECT LEADER: .0 .S .osdk RECEIVED BY: ) —rire- s DATE/TIME: ;¢ <2158 = ¢,
SEIZEGE [ Fo5T
SAMPLE COLLECTION CunrSE Lol
| [ _ | _ _ _
| Sample | Sample | Sample | Sample | Number of Collected | Sample |
| Date | Time | Identification | Type | Samples | By | Temp. |
. _ _ | | _ _
_ y _ | _ | 14+ cvk, / r | ¢+ _
|_v/adles | LLRn 3 1aAsE D | snerer L 3oee ettt | 74 D tord |__ 3¢ |
| _ _ | R 2 Ry . | 2.7 ~ _
| pviaviaz | | £Cic iy 1229 | o ten Lt 1-e btfle | 44 O 4\?«» l_23%c |
_ _ _ _ _ _ |« _ _
=T | | I . | |
rlq.\ > — ~ . / . < _
i UFHJ e | 1033 | Com 5.0 /250 ¢ | Lo (eve |~ losat e} G Fermed _ Ge& |
K\n\.. — =3
an-BR_i:_WMW _b - _o . . - | _ _ . | - |
. | A2=531/045 | Peid [( IRES @ | 1ol |/~ 2bcl cull 3T Ovfiud | (2. |
_ _ | | _ _ | _
“ | “ | | | | _
N - _ . -~ DY —— » _ _ : _ — o f _
iMoot aae a2 et | =Rk S /RTe§ | el (Refek ol pre e | R
o _ | . | 2 - | : _ - N TR
|t 2em93 | /24T T2 LG 25 | L=ty 2 - el il Leso—|T oD o |
| | _ | _ B | _ _
. | | | | _ | l | |
_ _ | | | _ | _
| | | I | | | |
_ | _ _ | | | |
| | | | | | | _
_ _ | _ | | | _
| | | | l | | |
_ _ | | _ | | _
_ _ _ | | | | _
NOTES: |
(PLARC501-95)
. T T L S RV N ( - . .
——lee e e el ey S SR B S S AU vt e ae e e - eeamen .-
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TOA o Sak w AL,

CLINCH RIVER RFT FIEID D.m\yg?\mdg FOR SURFACE WATER SAMPLES

Site: p Cl, CRMA.@ | Field custodian: .. - ,.\w\ r\\\\T\.,.«NQ\hH\.\‘V C-of-C Form No.: 0421533 ||
- :
Sampling Team mmgmﬁﬁ.mm" Page 1 of |
Date: D | APRS3 | Retwrn to: C. J. Fard
§\m g \ﬁr\ P.0. Box 2008, M.S. 6036
) L Oak Ridge, TN 37831~6036
Time |} :S€ (military)
hh mm
. LABORATORY (INITTALS)
Collection Preservative Sample transferred to:
Sample . Bottle Container |Action Requested Ammuﬁ ID # & bﬁﬁ ) Sample to
Identification Type Type (init compl.) | Analyses I, | 2 C-of~C Form No | Analysis
teniviatiie HL 3 bond ey
\ L2210 pu-tg : F.nﬂ.. - - — —
g MR V-Y Y ¥ " . i Rl
_

1) Sample Hr I mhmk.wwg& :©7|2) saple custody transfer DaTE: _ TIME _:
. \N mm Imm yy o dd mm yy hh mm
Relinquished AL mﬁﬁoﬂ ) | Relinquished by: of (crg.)
Received by: v,m./ Twﬂiffc — of 7w+~ (org.) |Received by: of (oxg.)

V.3.4. 2/24/92 a2
74 un.«ts.d.v Seats

v = \hh«;\rrl\[
et - wﬁﬁflhl\ CE2e g

qrm@u
PCN:COCFW-1044 280CTS

o2, ST ien e e e < =\ e M
LT T e =
IS A M A PR MRS

B ~
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R —_
a .
> CLINCH RIVER RFI FIFLD I iz uﬁmMHHV fORM FOR SURFACE WATER SAMPLES
Site: Pt .f. CRM A.Q Field ano&u,mdmn\&ﬁ\\ﬁl\.ﬁ«ﬂu\%\u C-of-C Form No.: 0423333
Z 4 ’ -
Sampling Team Signatures: , : Page 1 of |
, | Date: 23 PR A Return to: C. J. Ford
m\ﬂ A N , P.O. Box 2008, M.S. 6036
Ocak Ridge, ™ 37831-6036
Time __ :  (military)
hh mm
TABORATORY (INITIALS)
Collection Preservative Sample transferred to:
Sample Bottle Container |Action Requested | (Samp ID # & init.) Bample to
Identification Type Type (init compl.) |Analyses 1 2 3 C-of-C Form No | Analysis
Peridtoltace . WM edaka [ .
L \2BSQ e b L0, chawn -
1 12000 " . . — | = | = | =
1) Sample er D\u% DY G323 _H_Hzmnmw_m% 2) Sample custody trensfer DATE: _ _ TIME _ :
Relinquished by:l 4\ . o7 Vi morg.) | Relinquished by: of (org.)
N .L:. 1S !
Received by: _ M [Heccemvoms /6230 of v (org.) |Received by: of (arg.)

V.3.4. 2/24/92  Thewe erz o m‘o.»r..\.r\. Sewls o Zee coolen o Colibor . |

o —RH-9 F[

D

NNMN@D
FCN:COCFW-1047 280CT92




mw&aaum:..

o~ iy .

AREILL
PACKAGE ey
TRACKING NUMBER e

RECIPIENT'S COPY

-
S e s

H - -
_uaa Qo:_. Name) | v_mmmu vza Your Phone Number (Very Important) To {Recipiant's Name) Pleaso Pant Rec:pients Prons Numoer (Vary Imporanty -
- y Ve 3 ’ g~ - . o
9 ; 4 -. -.. . ‘ . B N . . * »
./.\~ s 8. dw A T TR A S s S L I ( ) .
Company , . . - Department/Floor No. Ooaﬂm% Toe 'n ool e s . Dapanment/Floor No.
-~ ) S A . - —
: R - 57 VT - .- e et
Ade o f ST ST e e | REWR o LR o ] -
m__,oE >naamm r o« " . . R Exact Street Address (s QSEEEQS 20, Boxes or PO. 2ip Cedes.)
c .\A.l..k... . ..h.. i Foand ...\w ..ﬂ....\.nlli '..m \m..\. B - , .OM“.. ’ w.l.”\!. ....n\. x.c{\.\.ﬁ.u. - . . )
ity J . B tate equire . y ato Required
S .o »\ v \J\-\\\ b Rar) ™ 2 .\ L N\ﬁ.l 4 .t .
’ N ) ._ﬁl T da o‘h N 5Ll =] \. (f\lu. P et ...l.-..\ ..I. it EE N P4 L \.\\_.
YOUR INTERNAL EEzm mmmggnm INFORMATION (optlonal) (First 24 characters will appear on Invoice.) IF Mm%_am PICK-UP, Print FEDEX Address Here
Addrass :
Mn o._mw - ST T Slae T ZIPRequirea
mmmSomm ! bmt<mm<>2b mmmnin mxzatzm oPICKIGES - WEIGHT YOUR DECLARED | Emp. No. Date i Sacermi Evoressuse
. 'uams._w.n.m oam\.m@«uox. (Check services Bn:_a& Oow | O Cash Recewea N Toe e .
e ; -
o Frty Cvemgnt | Stancard Cvemiart, | 1 (] HoLo FoR eicK-Up twain sox _ o O Rotum Shipment ~ .
=1 YouR N . L e emstee—e o | [ ThimdPay 0] chg.ToDe. [ Chg.ToHok  SocoreaVave crarge
n U e |51 Nian 2 EEE _ﬁmass_ [ SuestAddress ;
16 [ reoex Lemen<| 56 (] revexeeme® | 3 E.ﬁﬁ.\_whﬁ,ﬁwai ol J S
12 [ reoexeaxs |52 (] revexpaxe | 3 [] oavcenous 60008 e Ciiy State . .
D N e = . SwarZ”
13 D FEDEXBOX |53 D FEDEX BOX 5 D Total .ﬂo-w_q Total T
B acelved By: O
18 () reomxruse |58 (] Feoex uee 6 [JoAvIcE - o .. U v ey s X e
Soonomy Wo-C2 Zovernmant Cvermgnt SIM SHIPMENT Shatgeaond Naignt
S tnsstoen | rini e OTHER SPECIAL SERVICE Tl SHPMENT DaterTime Receved  FoOEx Smoloyee NUMDS!  RevisioNDAEZNE
GOvT — S -
30 [ ecovomr |46 (] {Bn 8] L as. . 1AT rnl 18R
GOVT o oICK-UP . FORMAT 3126
3 O] Bksee 9 [0 irvanar oL T _
corcseries ot 149701 w{] e
- OVERNIGHT WVo-0AY T = Aaguar3ieo) S owe 3¢
1 ﬂu..u_.%:m@ﬂ..anz ® FAEIGHT™ D HOLIDAY DELIVERY " ozwrea) . i ”- u_, ...nlu wxa r Aelease
-, ~ {] - - .-N | 8103 - ' - .Iv -ll: € .
" -nﬁmggﬂm.w”ﬂ ..uummﬂﬂpﬁﬂ“amw D.mﬁiﬂﬂ.ﬂ. Ponge L3 B+ 2 It Signature:

i
13
'
|
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2
CLINCH RIVER RFI FIEID %..O\MFQGWHOP» FORM FOR SURFACE WATER SAMPLES
Site: © LK.  CRMNA @ | Field Custodian: \_w\\w\ \\x < QN\.._)\ C—-of-C Form No.: (&3
Sampling Team Signatures: Page 1 of \
Date: Qo AP LSS _ Return to: C. J. Ford
, P.O. Box 2008, M.S. 6036
Oak Ridge, TN 37831-6036
Time _ :  (military)
hh mm
LABORATORY (INITIALS)
Collection Preservative Sample transferred to:
Sample Bottle Container |Action Requested | (Samp ID # & init.) Bample to
Identification Type Type (init compl.) |Analyses 1 2 3 C-of~C Form No | Analysis
T-’gh.\ Yl tanty + * v, sicdaka -
12XV Q Parany [ \L ety At b, chaan —
|l 12a6g u v . v |l = - |
[
1) Sample custody transfer DATE: 2k M4 4923 .H.Hzmwlﬁ 2) Sample custody transfer DATE: _ _~ TIME _ :
dd mmm yy __ - dd mmm yy hh rmm
Relinquished by: § ¢ Zn_  of TVA 83 v Relinquished by: . of (org.)
Received by: m.//... Moo ' e J%m W/t (org.) | Received by: of (oxg.)

' _ - / R . -t
V.3.4. 2/24/%2 T ety <2alS .L,TFPL\.(. A..\nk\\ heo Coaben, - o Tar——e.
hlm ‘shd‘“m-, -w w ﬂ.&/\l )
, FCN:COCFW-1050 oCT92
'
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ATTACHMENT III

CR-ERP AMBIENT WATER TOXICITY PILOT éTUDY
Reference Toxicant Test Information



Chronic Reference Toxicant Test -

Fathead Minnows - ARL

Survival Growth Corrective Action Taken

Test §  Date LOEC NOEC LOEC NOEC 1c25

1 01/18/90 0.0s 0.02 ¢0.008 0.008

2 02/08/90 0.02 0.008 L0.008 0.008

3 02/21/90 0.125 0.05 0.02 0.008

4 03/07/90 0.05 0.02 0.008 0.003

5 03/28/90 0.0S 0.02 0.008 0.003

[ 04/23/90 0.05 0.02 0.02 0.008

7 05/10/90 0.05 0.02 0.02. 0.008

8 06/06/90 0.05 0.02 0.02 0.008

9 07/09/90 0.0 0.02 0.02 0.008

10 08/02/90 0.05 0.02 0.008 0.003

11 09/06/90 0.05 0.02 0.02 0.008

12 10/10/90 0.05 0.02 0.008 0.003

13 10/31/90 0.02 0.008 0.008 0.003

14 11/27/90 _ 0.05 0.02 0.02 0.008

15 01/03/91 - 0.05 0.02 0.008 0.003 i

16 02/06/91 0.125 0.05 0.02 0.008

17 02/28/91 0.05 “0.02 0.008 0.003

18 03/25/9i 0.05 _ 0.02 0.008 0.003

19 05/02/91 0.02 0.008 0.008 0.003

20 05/30/91 0.02 0.008 0.008 0.003

21 © 07/12/91 0.05 0.02 0.008 0.003

22 08/02/91 0.05 0.02 0.008 0.003

23 09/03/91 0.05 0.02 o0.008 0.003

24 10/02/91 0.02 0.008 0.008 0.003

25 10/30/91 20.05 0.05 0.008 0.003

26 12/02/9 0.05 0.02 0.008 _ 0.003

27 01/09/92 0.05 0.02 0.02 0.008 0.0109

28 01/28/92 0.05 0.02 0.008 0.003 0.0089

29 02/27/92 0.05 0.02 0.008 0.003 0.0067

30 04/06/92 0,02 0.008 0.008 0.003  0.0059

31 04/30/92 0.02 0.008 0.008 0.003 0.0085

32 05/27/92 0.05 0.02 0.02 0.008 0.01 *0.003 was significant

33 07/07/92 0.02 0.008 0.008 0.003 0.0059 * '

34 07/28/92 0.0S 0.02 0.008 0.003 0.0078

35 08/27/92 ’ 0.02 0.008 0.008 0.003 0.0061

36 09/29/92 0.02 o.ooé 0.008 0.003 0.0061 * started using less than

37 10/27/92 0.02 0.008 0.008 0.003 0.006 24hr old fish

38 12/01/92 0.05 0.02 0.008 0.003 0.0068

39 01/05/93 0.02 0.008 0.008 0.003 0.0056

40 01/26/93 0.008 0.003 0.008 0.003  0.0039

41 02/24/93 0.02 0.008 0.008 0.003  0.0052

42 03/23/93 0.05 0.02 0.008 0.003 0.0056

43 04/26/93 0.02 0.008 0.008 0.003 0.0055

Means= 0.043 0.018 Mean= 0.011 0.004 0.0068




'Chronic Reference Toxicant Record Sheet

Stud yﬁh /21.[ TOX

7 B
Test Organisfn 3‘/}& iu.(},_&o

Beginning: Date/Time 5/’9-3/‘\'3 NEIAD!

Ending Date/Time 3/3/)/?3%0430

Personnel VAL&Q&V\(’ {]D 20,

Toxicant Cu“

Source__ { /A

Lot #_ |¥¥

Concent¥ation SD/W") )/th

Stock Concentration(s)

Test Concentrations /2. /1003 /4 4’4\3,,' (’)40&1’, N5

Dilution Water [ - ’0/

Spawn Datey | Tile & lg;tch
K ] ' LS ‘0’ d/i/ .

03
;I _Q’I:,Qj; 29

)
—_—

Test #_ o<
NOEC 0 .003
LOEC_ 0. 0o¥%

Notes: -
ICZS- = 0. 005("

/[!)fa o

Sroesn 33

T

R mad e s it



Study (’u. KLK'/,O‘?(
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A lysis of 7-day Lo T ol Growt o

APRY T DLETON
SLartipg Daber 01700730

Ana by af ey wedight Cweg) Dalo e 1 Ta el

Mool ransTormal ion applied boedoo e Jata anale -
Peer P v woel oof datay, Vhe miniinn, i e cat .

This represents o 15,50 0 podiet o in Prey e it e

T - .36 ALPIHR a.nn
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ot wor = m rer e v .. .o e mv et v b s e 4 s me b et boe = e e e cae = e e s e

) Resgpab i o -
TRIEATMENY | 2 } 4 9 N 7 a " 1O

I CONTROL, .33 0.31 0.3% .29 . . . .
JN.oo 0.31 0.26 0.40 0,38 . . .

0,003 0.36 0.28 0,37 0.24 . . .

}oo.ooh .20 018 0016 .26 . . . .

Yy 0.02 .10 0.09 0.08 0.12 . . . .

R TS ST h et e i em e tee tme e e e s ree e me am b ek am em = mee e e = e
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THE NUMBER OF RESAMPLES 18 80

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

CONC. (%EFF) RESPONSE MEAN MEAN AFTER POOLING
.000 .346 .355
.001 .362 .355
.003 .358 .355
.008 .187 .187
.020 .085 ’ .085
.050 ' .007 : .007

THE LINEAR INTERPOLATION ESTIMATE OF THE TOTAL IMPACT CONCENTRATION
FROM THE INPUT SAMPLE IS .0056.

.050 .007 .007

THE LINEAR INTERPOLATION ESTIMATE OF THE TOTAL IMPACT CONCENTRATION
FROM THE INPUT SAMPLE IS .0056.

PR S S S TS T E S 22 2 4 S S S S A RS St M S
* BOOTSTRAP PROCEDURE TO ESTIMATE VARIABILITY *
* OF THE ESTIMATED ICp *

Jok e de oo e sk e e e e ok ek ek ko ook ok ok ok ke ek e ek ok ok ok ok ek ke ke ok
THE MEAN OF THE BOOTSTRAP ESTIMATES IS .0056.
THE STANDARD DEVIATION OF THE BOOTSTRAP ESTIMATES IS .0004.

AN EMPIRICAL 95.0% CONFIDENCE INTERVAL FOR THE
BOOTSTRAP ESTIMATE IS ( .0050, .0067) .

C:\BOOTSTRP>

i e




Chronic Reference Toxicant Test

Cerio - ARL
Survival . Reproduction Ic2s Corrective Action Taken

Test #§  Date LOEC NOEC LOEC NOEC

1 01/24/90 0.02 0.008 Y0.008 0.008

2 03/23/90 0.05 0.02 0.05 0.02

3 03/29/90 0.05 0.02 0.05 0.02

4 05/05/90 void

5 05/10/90 0.05 0.02 0.05 0.02

void

6 06/11/90 void

7 07/06/90 void

8 07/17/90 0.05 0.02 0.008 0.02

9 08/01/90 0.05 0.02 0.02 0.008

10 09/06/90 . 0.02 0.008 "0.008 0.003

11 11/06/90 0.05 0.02 0.05 0.02

12 11/27/90 0.05 0.02 0.02 0.008

13 01/10/91 0.08 0.02 0.02 0.008

14 02/8/91 -o.og— "0.02 0.02 0.008

15 03/16/91 0.05 0.02 0.02 0.008

16 03/27/91 0.05 0.02 0.05 0.02

17 05/02/91 ) 0.05 0.02 0.05 0.02

18 05/31/91 0.05 0.02 0.02 0.008

19 07/32/91 0.05 0.02 0.02 0.008

20 08/01/91 0.05 0.02 0.02 0.008

21 09/04/91 0.05 0.02 0.02 0.008

22 10/03/91 0.05 0.02 0.02 0.008

23 10/30/91 0.05 0.02 0.02 0.008

24 12/03/91 0.05 0.02 0.05 0.02

25 01/09/92 0.05 0.02 0.02 0.008  0.0157
26 01759/92 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
29 05/01/92 0.05 0.02 0.008 0.003 0.01§5
30 05/28/92 0.05 0.02 0.02 0.008 0.0111
31 07/07/92 0.0S 0.02 0.05 0.02 0.0254
32 07/31/92 0.05 0.02 0.05 0.02 0.0275
33 08/27/92 0.05 0.02 0.05 0.02 0.0275
34 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
36 12/01/92 0.08 0.02 0.05 0.02 0.0284
37 01/05/93 0.05 0.02 0.02 0.008 0.0116
38 01/26/93 0.05 0.02 0.02 0.008 0.0187
39 02/24/93 s 0.05 0.02 0.05 0.02 0.0258
40 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

rd
Mean= 0.05 0.02 Mean= 0.03 0.01 0.0195

. - 3 s g N




Chronic Study Zooplankton Record Sheet

Study Cc@ ﬂ”‘/ 5}

Test Organism ()V/ZL'n
Beginning Date/Time xﬁ/&%/?\% /,' 073

Ending Date/Time 3/30 /93, P8 30
Personnel %46;) 4 )&JQL/

Control/Dilution Water (7’/7(!' CO

Test Treatment Identification

1. _ﬂ (7')(}]/0'/

2. _Dpoys

3. 2003

4, 2.ook

5.  _0.0R

6. 0035

— zr /’
7. ”M’/ e {/ﬂ/a/ /ﬂ'[)ﬂ/
2

8 .
Released From To
Date Time Date Time
22/ G3 /3¢2 FEalas S20D
Test #__ Yo
NOEC 0.00%
LOEC Q.02

Notes: Tc.ns




study (o Re{ Ty

Beginning Date .~

23z-73

Ending Date

3ol

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Sonszascersssmmsz===

Notes:

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

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

.............
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CERIUDAPHNIA SURVIVAL AND REPRODUCTION TEST

Personnel ileser

Study __ (¢,
Beginning Date

K kf 75'4
Y73 73

Time

Ending Date

A -1 S

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

....................
--------------------
--------------------
--------------------
--------------------
oms=EzZssssssssSsz==a=
--------------------
--------------------
--------------------
--------------------

Notes:

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




Analysis of 7-day Reproduchyon Tesd
APR$4AO REFTOX
Starting bale: 03/27/93
Analysis of Reproduction (2 yonng/female/7 days) Data IR R TR BTG N AT

Mo transformabion applicd hefore dala analy=rs.,
For Lhis set of data, the minimwa significont diffoeronce 1

This represenks a 22.48 % reduction in Reproduct ion (& venpg fomat

T = 2.29 ALPHA - 0.05

—Reproduetion (# vouny/female/7 days) Dato

TREATMERNT 1 2 3 4 5 6 7 8 N 10 NS

1 CONTROL 3 35 42 42 47 35 12 20 1 Y1 nn
2 0.001 36 25 32 43 31 29 3 Ly ! 1 L7y
7 0.003 : 34 .3 7 a1 3l 38 19 21 15 U BN
4 0.008 33 35 3L 38 22 21 2005 B 2 a0
5 0.02 17 33 24 23 .21 L9 15 [RE] an V7 v
6 C/NEW [FOOD 24 16 24 27 2] 34 23 12 Rk TR RS T

Asberisk (%) indicates values significantly less Lhan conbreoel (CeNTROL .

Sourre DE Sum OF 8. Mean Sy, ot |l o, an)
Among 5 LoL.0823 220,206 1.5 .o ia

Within 54 71.100 fx2.428

vy




THE NUMBER OF RESAMPLES IS 80

’

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

CONC. (%EFF) RESPONSE MEAN MEAN AFTER POOLING
.000 36.000 36.000
.001 31.700 31.700
.003 29.600 29.600
.008 29.4Q0 29.400
.020 22.700 22.700
.050 - 1.800 1.800

THE LINEAR INTERPOLATION ESTIMATE OF THE TOTAL IMPACT CONCENTRATION
FROM THE INPUT SAMPLE IS .0123. _

.050 1.800 1.800 -

THE LINEAR INTERPOLATION ESTIMATE OF THE TOTAL IMPACT CONCENTRATION
FROM THE INPUT SAMPLE IS .0123.

dkdkkdhhhhhkhkrhhkhthdrhkrhkrrrkrhbrdrrdrhk bk kdhhkdhkrddrrdddbd b rr s

* BOOTSTRAP PROCEDURE TO ESTIMATE VARIABILITY *

* OF THE ESTIMATED ICp *
dhhkdhhkhhhkdhhkhhhhkhhhbdkrr bbbk hhhhhhhhhddddddddhdddrrrkrrrkxrkr*

THE MEAN OF THE BOOTSTRAP ESTIMATES IS .0098.
THE STANDARD DEVIATION OF THE BOOTSTRAP ESTIMATES IS .0044.

AN EMPIRICAL 95.0% CONFIDENCE INTERVAL FOR THE
BOOTSTRAP ESTIMATE IS ( .0013, .0170} .

C:\BOOTSTRP>




Page [ of ‘ )
INITIAL CHENISIRY

5tudy OAA., Q*_l\‘ l];\_’)( Personnel _ Mﬁ,,__/
vate_2/42/92 2.

Deginnling Date 34 ‘9\3/ 73 : __L%ﬁ_.-_
[4

Endling Date

(S 3 i it it 1ttt it Y it bt i ad—t ok tFad 14

B e v A R R R
@)-ilfux(' 2s.11 68 1A 1355 %53/4 G1,315.4 54.0'
Q.00 . 17s.el [ |7/ |35 ,
0.003 25/ 7 357/
0.008 252 7. 257
0.0 25.4 7.( 1356 |
0. 05 5.5\ 170 1F541 5.4 41.315,4 5c/,o| ;
E el /2 7¢ o
}
:
(ontisl s 1 &4 |2 1334 )
0.00] [ | 33¢ {54 1913[5.0 ] 50
0. 003 / 334
0.00J - [ 335
0. 02~ / 335" _
005 1IN T |s37]5.4 |a2i3[54.| s0
C- A #1091
mne;: a«@éﬂ Lonce Reviewed y: _fg_‘.s.__.

) 2.5 ﬂ.z,,pl)w"j

A (ff/ll/ldétc() Y /O-ﬂ'n-/wfc ( S0 ol



'agn _l oot |
1IN1TIAL CHEMISIRY

Study (!NL p-l.!} t{)’)( ) E , Personnel ___x A(ézi_'{_ .
beghnning bate <3/ 9\3/?3 e _@4@&—, S

Ending Date ——
BEEBB;;‘:;l;:::;:ﬂ:==Bi'=ﬂ;:;;f=T::;;B::Tﬂﬂ;;a::i:;::;:.':".::':'.’;::ZEET=;';;T'-;=Fa=;:;:==T==:.-l.(;=r:.'|‘::'..-;;;ﬂ:‘..-‘l'r:;':';':;')r:
:nu'nnl'!tzuin====nl==l====:= ::::: 3 13- P T e 3 T l trmee ey ..::—u.—x._...::.._'_===? ............ ri-Satak-2-4 ohud R adad ot s 2ol 4
(oilied 25.2.18.3 | 1.2 135 “

0.00] ps 21 [ 170|352,

0D.0H3 RS.S” 1.2 1353 o
0.008 s, 1.2 352

0.0 2531 1. | LA 13352 |

0. 05 53 AR EREN |

Eedd: 1229

i

.
. . i '
s e e e — r— ———— e—— $— —

( ot 901 8.3 1 7.2 199

0.00] 2 | 395
0. 003 2R EEEN
0.008- ' 12 1324
0.02~ / 12 1335

OO0 VAL TR EES
C- e l#/282 '

permmes -
HOTES? ftaviewed Dy: ___T:f_;_.S_

o, . e .- s - e s e



Page | _of
INLTLAL CHENLSTRY

sy _ . R tox | versomet _<fe g ..
/R vate _3/25/% s
Deginning Vate 43/‘9‘3/73 -JZ_‘QQ‘?!/;)«.'_-.._....

Ending bate e
D B P e s B B 0 T 2 e B o oy P oy g B 2 B o B Y £ B S e P B B e T B T Y B Y T e S P S e N P I S R M N S R E R SRR NN~ R TN aNe et
Sanple 1V | Temp. | vo | pt | cond | Hard | xt7.0 ) Ak | x10 | 1 | x b0

Coxbinl ¢z 94 (72 i35
0.00 _ Joszl | |72 |aca
0.oo3 =X 72 1353 N
0.008 A5 7.1 §353
0, 02 A3 1113572 ——
005  @se|V |1 |3594] N -
E-Meddt 12Y) _ JS

i
: ‘ i

¥

(ontis L83 |72 | 320
0.001 722|322

0. 003 ' 7.2~ |32¢
0. 02~ T 1323

005 _5]/ 7] 1325 " ]
C- eIt 5o

HOTES! feviewed Dy: 7 CS




Iage l nf I
IHLTIAL chEmsiny

Study Q‘& QA.L Ué’)( p ersonnnl -{]’;- ,;/,'{., .
. vate 5/26/ 1. T
teginnlng ate ~_3/5K5/?_3 T *JSMR fe r/} .

Ending Uate R

WS

B O Y 2 O B o By ey e e e oy s b e S gy e ey B e 2 0 e R0 e e P O B2 0 T 2 e I I Y M R P T (2 S2 S oh 28w o3 g ¥ = = g om gm g e g e e em s e e
Sample 10 | Yemp. | vo | pit | cond | Mard | x17.1 | Ak | “x10 l el Ix 1.0
T T T ) T ) 0 B 1 B B P B 1 0 B o 1 1 0 o 2 T B 0 £ 1 o B P £ 1 T S I A e e 8 1 R 0 02 R 4 R B Y S S T 20 22 32 0 o 1o 3o 22 0 e £ 00 o o o e b e e e e

Coxcbiel 290153 | T 1341 . |
0.00! A5, 1 1349 I
0003 S, / 1.2, o
0008 Bsi ] 17X o
0,02 291 [, 1 72
0. 05 250 IV |21 Y - -
Fheddk 1235 . ] N N Ml

(ot 24| 83 |79 |32¢ v S I P

0ol | 399 | S

0.003 228 Joo
0. 0ol . 53-3 o

£)

0. 02~ 32 _
O0s Vi Vi3 - s

C- 282

OTES? : :
E fleviewnd ty: /A.:_‘*___f\ )




Page | of |
INLTIAL CHEMISTRY

Study Qu, Q;.!, tox , é&’[if - Personnel _ /()é sl
beginning bate «:3/5(3/7_3 Date 41 3

Ending Late

7 . . .
..::.h?{;./_‘._’ .Q'.:.( s /

T sample 1 "“.“:;:.;“r“;;‘“r'“,:r. I c;:a“r.'i:.’Z“i”;;;Ti“;;'.‘.‘“f‘i";,5”7”;;“"{';“}'.}“
Coxlid  bsalsd P lae¥ | 1 11 1
0.00 831 | [ 1344
D003 LQSI:J) ’ 3‘”’? T
0.008 . 349 I

. 3
Ol D;’ CQ\S.A(IZ ‘)b I l

0,05 51 . 1V 1341 o
_F’-’WM:MJ o -— 1
F- Med 254 A

SN <193 ladine 1

0.00] 25.{ 13 330

0. (03 5.8 T {229

0.008- |2s& 7.2 |32¢

0.0~ PSi 4.2 334
005 271 W | 221331 " N

C- o lf DB

HOTES?
S | ped F-nudHiagd on Candist - 0,092

leviewed Dy:  TCS




4
Study ('JUL 'tf?’)( , : Personnnl _j_dm_eZM_ .
Date .'7 /.ZJ’ e
Degloning Date 3/ 33/ 73 ' _f:)_c,'h,J&-”.c.,@....
Ending Date e
LI T T R TR T R Yooy ey t-2-3-2-2-3-3-3-1.1 Smsonnpenpeeohrinanae SRsmwoRDoneoEnIrTTORsrnr T
Sample 10 P Temp. | wo | pit | cond | tard | x17.0 | Atk | xl0 | o , 10
Hnﬂﬂ_ﬂﬂﬂﬂﬂnnﬂEnﬂﬁ=ﬂﬂﬂ!‘.=:c=====ﬂ=§====EBﬂﬂEEB&“::E:Eﬂ:EUE:::BaEEE‘&EE"EPP:::::1'.::2:.’7:.'::!‘.'_‘!'2:":'.'".:!'—"‘.‘!""!2"‘?'

(gilied

INLFEAL CHENLSENY

0“3

N

; I
751 |

Fage |

_n(.l

0.00l

351

0003

0.008

2,02

0,05

!—Tm&.«ﬂ L EAL

1
i
]
[
i

i
!
i

s H
i . ' :
—————-——-———.—.——‘———-—

(outis

¢ 8 193 (332 | ~

0.00] 15 7.2 |37

0. 003 25 324

0. 008 - 2520 329

0. 0D~ 15,0 330

N0s 250 Y Vv 333
C- e f# 1293

| |
NUTES?




rage 1 or |
INLTIAL CHENLSERY

Study 0})\, L t_ﬁ’)( Personnnl Jr(f(- JL , -
Date .}’_J’i " '
beginning Date -3( &3¢ 73 DA é( go /(

Ending vate o
B R R O R R R e g s e o e s e e sy en P N T L N N N N T N N N TR e e

Sanple 10 | Temp. | vo | pll l cond | Mard | x17.0 ] Atk | x10 | €1 [ x 1o
AR RO R et e e pr o e e e et e e e g P pe gy g S p T e e P e N N T R I T e e I T e S e m e — -

(olie &331 7.0 73 | Y |

0.00l ASS 73 250 o __

D.oH3 15,3 233521
0.008 253 23 12449 .

0, 02> HS.2 ] /o= LZS 3 S
0. 05 RA33 \/ /2 |349 ] —
e d# 05y ) I I

(ondisl 255134 | 7.41337
0.00] (hYY, 1.3 1337 e

0. 003 25.2 13 1557 .
0.004.- 25,3 75 17532
0, 0D~ 215 RIVAR K4 I I R e

005 254 \/ 735 ZL@ .' L
C- Up JH1983

NOTES! .
ot Revicwed Ny: _]j(:.g

Y aep T

byl
Y
g

]



FINAL CHEMISIRY .
E) {,
Study _lziﬂ NV S 2 /. Personnel 2nr
O } pate J/-1Y ./"/Z 3 7 —_
fBeginning Dale 5/573/@

tnding Date

===;;’.);;-;;--m;;-r:: ————————— s , _____________ Cerfodapinia
L | Temp, | 00 1 pi | Cond Temp. '_-53'1"31‘3_39---11‘,99=...L.='i'_."='n
0o Jril = ' ’ L’I‘/,‘I f7,3 { 7.9 { } ’351 l(\mdno(’ @ I’LS L7294
L2 eed i 7ot lseg b laes lnp @ o T ag ]
: 249 17.3 [ 28-S 1 DOO3 @ 129 1 2.9
1| R5.0 | 7.3 25.710. 008 w 7 129
0001 ' o4z 178 as7lnoa @179 199
2 2.9 14.9 357 235 10.0S O 1.4 7.9
} A0 17,3 2<.2) Food tu/(’,wfnll 7.7 7.9
' _1#52|7.2 267 |
0.003 ' L):/.'? yARAN {QS.L{ { ’
| T L ool ol Bl T
| P 1298172 |
‘81723 | F 00 snclee v pt
0.00% : 25.017.317:% - omelee peaed
2 as | 4 Sg Lt o Lan # 9 Feal .
3 25,31 2.5
4 25.21 7.3
(.02 : 250 | 2.4 129 !
| 2] |esa 73 1359 |
L0 deftias
4. !23 | | 7.3 } :
D.05 D lws 1761790 |
2 A0 | 7.5 35y {
3 25.0 | 7,4 } } }
| dmslrel ||

NOTES: Reviewed By: __'mQS.__-___




Page _[___ of l__

) { FINAL CHEMISIRY
Study l {2 &g‘[ 5)( S Personnel )/gld-ﬂz,‘/
géé Y& 77
Beginning Dale 5]23/@ hate 2 0/ :jpb/\lé’z

Ending Date

T L Py WO o
_______________________ | Tenp. | DO | pli | Cond. | | Tewp. | sanple 10 !_599__“!:‘__31:!%
Contiol | ' Jass|6.0 ] | f fas |fwdief @[5 1g |
|2 { ';57/'6.4 I7,(0I | ';gs-o’laom ® |as 19 |
’ ’ 2821066 12ss 255 | D003 © 2.6 1.9
", 250 é-Lll 25.b 0. 008 © 25 | 1.9
0001 1 "1 123] 6 asalnoa @59
? 28501641724 2535 10.0S O 1t 1.8
- ’ 257016 R 356 | 1053 | Fooduwledy] 26 | 29
IR E I 25.7 { r
| 0.003 " 1257/ 156 | | ';15.(,: = |
Eararniva ERS .
I L 12/ lss I5¢ |
4 2573 1 6.2 }
0.00% ' 12461720
P 125916.7 1726
’ 255/ b b 357
4 ! 2572 b,()}
(O.02 ' as/| ¢.< |
I L 20 a3l 69027 |
| ' beslezl 1354
! 28,9 ]
0.0 ' leyglv0
: 25501 72,017-7
; L?)' UII (2.9 I‘:’Sf’ |
HOTES: : ‘Qy(/d 2 | | Reviewed By: _ 7 K



Page __‘[___ of _J__

FINAL CHEMISIRY

. Study p(, [\JlL{o)( B . P Personnel _ e
Beginning Date 3/»5/@ hate aflL A<f<m 5([44

Ending Date

Samplé ‘10 Rep. |z====z==z== F‘fﬁ-- ceriggggl_ma——-=======.-.===
N T _!-_'39___._'__9',',,__
boatied | ' lasalasl || lsolinde @ 7.7 150
| U2 laodue ) L '(;55’10001 ® la3les |

L2 @sa0d.d | 7.7 | |RS'S|DOQ) © 7.+ |g. 0
1 asalua 350, %-?fo.ooi% Y 2,71.329
(10| ' 149 b AS. D 0 B 2,739
2 | gty 25.510.0s 9127199
21 bselsslag 252 Food  lod] 2.7 7.9
a !l lselzal 3yl laen 1
0.003 ! (4.9 1 4.2 9&8} } =
2l lasalsd ) REGS e
P asol5l |1l |
s bqela 300 |
0.00% ‘ 24914 3
? 249 1 3.6
3 IRSUER R
4 A5.01 4. 3.1
.02 ' 151153
2 1125, |5 g | |
| L2l f|5b I?’.lzIL |
! E 25 0|’4?1 !:S(u‘(’
0.08 ‘ 2409150 |
2 4.7 144 {
1 daesleolral ]
L lavwles]  lses ]

HOTES : Reviewed By: | C &




Page _L of _L_
FINAL CHEMISTRY

Study _[)JL_- L\Q) : {169(.__- —_— 3 o Personnel Mﬁ/m~
O - bate_2{17/42 :
Beginning Date _3/» S/@ )

Ending Datle

R Y — [ —
______________________ WWUOM"WW_ﬁWL%Hhu;QL
(i f ' f ffx‘,s,oll [o.D_| !'%53\!' |'.25.( Mméﬁo? ® }'77.? .1 |
b bl L Doyl @ 3 gy
: 450 1 (.0 12%(1'0.003 © |7 (5 |
! 250 17 |79 255 10.008 @ 2.7 181
Q.00 : A2 4.3 253 | jassipoa @133 3.(
2 AS-D [ b7 =3 j0.0s © 2. 6184
3 JS 1Y 157 :_ﬂ'ovcf)w/ﬁoﬁjj_?? P
! AS.J, 5l | 7.7 |- “'ﬁiSTS'l' : ’
0003 | ' Beslia 355 laes | ]
| S T L
| L L ave o
| S | 59 (77
0.008 : A5 1 bos 253
- : BN
3 25 | o
! .5 bS5 (77
0.0 ! 249 1 b5 353
L ° | s 1 |
| | lesalpg || l
' ‘1 beg les 177
_D.05 'l L ze
| ? JIQS.I b8 :
’ llriz-‘/-.;\./ (e 1 l' ll
" pesles 1771 -

HOTES Reviewed By: JC <

e i £y i e T
AP [ [



Page _f _ of j
FINAL CHCMISIRY -

Study 0 {2 Rﬂ. ﬁ’_)ﬁ
Beginning Dale _3/‘;‘73’/ﬁ3——-———~

Ending Date

Personnel L~

:\T\ be.:/“

Date S /2 &

T P B S
_______________ ) | Temp. | Do | pi | Cond. | | Tewp. | Sanple 10 Inolpu
0o Ji ol { : { L?S,f)\{(o_c) } { { IQS'.S-{(\U\J,:(()() ® 2.3 |'3’."L|
AN "25.3'/,,? o | ,27,5”0001 PP
? 1252 6.8 | 350 129’!7).0&3 ® 123 5.
4 253108 ‘ 25.3’{0.008 W 2X 1§
0.001 D25y [ | 2s¢lnoa @120 13,
AT 12520005 O 1oy le
" ; 25.2 | .7 352 25,0 ﬂav'c{)tu/(',mbjl?,ﬁ Tl
B b, 252 L
0. 003 V252019 =‘2$‘,T{ {
et sl 1y e | {25.?{ |L |
| R P AN AN 35 |
s sl
0.00% ' A EX
? 1507012 ¢
; 25,0 |71 352
4 152 170
(.02 ' 25|72
| 20 lesolzi 178l
| 1 lasalae | (a3 ]
| ' lesyr2 |
0.05 ‘ 257 (2.3 |
2l bealazlael
{ 3 1521 2.4 359 ’
| 4 N P
HOTES : : Lol | Reviewed By: X




FINAL CIHEMISTRY

Study [.)A)__p x\{‘”( nat-ej/é’_flzj

Deginning Date _5/33/@

Ending Date

Page __.{___ of J__

Personnel _ 3/ g: ,4:21

~r”’

Saple‘l0 | Rep. |eccmmmmemmenes Fish _ ] Ceriodaphnia @ o
o I Y remp. | oo | i Jcond, | | TTewp. | sanple 10 I vo | i
Qo) { : l 1(95,;“&. {74-67 | | ’ZS—3 |(\m«L~o(’ O I¥ 217 (|

L Ic?ﬁ,:;.l 24 | 344 |2>.</|/)00[ @ | 2.2 8. |
P laséies 1259 | D043 ® 122 £.4 |
4 | s.gﬁt,s/ 63 2$¢ 10,008 L 7-2 [9.(
(001 : 52 16,4 | 28 25.3 10 02 & 27 T2
2 252 16,7 as¢| (25005 © 127150
: ’ A5.9-1 6,2 24.6 :5“‘o-od)tu/(',mm|[ 721 8.0
1 daselas 283 |'
I(’)JZ)()S L 2ss10b |28 |25 4 ] i }
| 2| '5{5./ 6.5 | 3551 1250 { { |
| | 21 1280 (6.7
4 S5 b, R !
0.00% ‘ Qs (7.0 .04
2 2yl 72 1358
: 252172
i PVARA.
.02 ' 9506 169128
21 lerst7221 by |
| ‘L hso } Gy L

. ! 2500 7.0 i

0.0s : 248113 179 |
2 | 19s0173 559 |
3 RS2 {

‘ 4 oS0yl 3\} }

HOTES : Reviewed By: 'r Cs _



FINAL CHEMISIRY

Page [ __of |__

L ) 5 o M
;::::nig(;afjl {w‘;:j/@___ vate 33243 o 7 -
Ending Date O)Mq
m;,f,,:{;:;"'i',};,:zFf:::fi%ﬁ_____: R cerfodapinis
o ‘ | Temp. | D0 | pii | cond. Temp, |  Sample 1D | oo |
1o Sl ; l ’ {JS:D{/aﬁ } { { Ié?s”.? Mvﬁjo(’ ® =7/?ll & |
| L2 saleiral | kerioon @ | Zylsol
| L s 167 3s0| @ss o3 @ | 281 39]
4 25°2 /015! {?55!0.008 o 751 29
Q001 : 2s5.516.b ' 2s.3 10 0 & 7.8 .9
2 | 2521 l31 27 osyloos @1 25ls0
: 2s.016.1 <t 256 | Fooduw/lody 28129 |
" lavale 254 A
0003 ] 249 | @.b| =54 {
| RS 64171 | :;25.£| 1' ]
| Bsy bk 353
L R7 168
0.00% ' 247 | &.7
? as.0 1 10171
3 249 1 6.9 353
! 24,7 7.0
0.0 ' 249 | 6.9
? 27 Tl 7.9
! 5.6 7. 56
_ ‘1 soled
0D.08 : 25.0 1 T
? ! 299 | 2,11 1.%
L Rs2 |1 359 |
! 451703 { o
HOTES Reviewed by: | (>

e e e e i e e 1 o
e T TRy G vk es& TG TR "

FAY BV

e e o e e e, Ly




ATTACHMENT IV

CR-ERP AMBIENT WATER TOXIGCITY PILOT STUDY
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Training Checklist
. ARL Toxicology Laboratory

f\ . U\J\ . . f October 30, 1992
Training Record for: bg\:i s )GfSl Position: (i, x AT Page 1 of 4
: i

i

[4 '
I, 0533(.@? d}b Qod—__, have read the "Referenced Chapters" of the ARL Toxicology Laboratory Quality Assurance Program and Standard A
oumﬂm@msm Procedures Manual.

The trainee will initial the READ column and will sign and date the TRAINEE SIGNATURE AND DATE column after each referenced chapter.

_ CHAPTER I rean | TRAINEE SIGNATURE AND DATE _

_ | | ‘ |

" CHAPTER 1 “ “ “
Introduction ) 1

_ | § [ ’ %\.\S\Crcér 120 2 \% - Q\N - Q.N | 3

“ CHAPTER 2 n " “ T
Facility _ i

| | A | nyphv<<erykw.\,L mu v rnxw«ar/ i4-2-92 . |

“ CHAPTER 3 “ " " .
Personnel — i «

| L gm | 7?.,%  Maegen , 12-2.92 |

“ CHAPTER 4 " B “ S .“
Health and Safety 7 < h -

l | =W | o Datana Dn;\r 3#®nb =~ . ERES _

| cHAPTER 5 | — _ 7 . T _

| quality A | Ol X _

_ Quality Assurance _ _ 7 A D?f A 12-7-92 _

i . : o
PLARCS01-975 ~ . ,




Training Checklist

ARL Toxicology Laboratory
October 30, 1992

Page 2 of 4

" ",

1, \iranaa et 6o .\J‘ £alt— , have read the ARL Toxicology Laboratory Quality Assurance Program and Standard Operating Procedures Manual.

~
7 »

The_trainee will initial the READ and TRAINED columns for the referenced SOP after (1) each applicable Standard Operating Procedure has been
read, and (2) after training has been received by the Unit Supervisor or approved trainer.

The Unit Supervisor or approved trainer will initial the PROFICIENT column after the calibrations, procedures, and calculations (if applicable)
have been satisfactorily performed by the trainee.

After the READ, TRAINED, and PROFICIENT columns have been initialed, the trainee will sign and date the TRAINEE SIGNATURE AND DATE column.

TRAINED _ PROFICIENT

SOP-5

Hatching and Preparation of
Live Brine Shrimp (Artemia)
SOP-6

Preparation of Laboratory
Reconstituted Water

: w\aﬁ\s“.ﬁ? .VS\_BP\K.F 12-8-92

\omans o Wgnee . i3-3-92

\
AN

_ SOP Section | Renp | | Trainer | TRAINEE STGNATURE AND DATE _
| e |
o o T “
Sample Collection and Handling e h
L . o oy L Vel Whooa |, 1-2-92 _
| sop-2 _ | _ _ /) _
_ Preparation of Reagent Water _ j‘s _ W 1Y) /\ _ | Q ‘ 5 . C e _
_ | < | _ _ \ s onsin s, ae B Vioaga ( In-7-9¢) |
| sop_3 _ | | | \ ] ¥ h |
| glassware Preparation _ \§ | S _ _ % q _
| : P | | aM v | _ H,/roﬁér. .@a\( y\i@.hﬁl 12-42-9% |
| sop—4 | | N |/ ’ _
| Fathead Minnow Culture Methods | - 1 _ _ ) i _
| KRUNELL | | o\S\S»m o DMWenpe  13-8-923 |
| | | | | |
| ! _ | | |
| | | l | |
| _ | _ _ _
| | _ | _ _
| l | | I |
| _ _ _ | |
_ | | | _ _
| | l l [ |

YR ¢

SOP-7 \. : 3
Ceriodaphnia dubia Culture — - _
Hethods M m&.& Do N cava . 4-21-93
PLARC501-975(2) ( , v S _

~—t

w
|
b




. Training Checklist
ARL Toxicology Laboratory

October 30, 1992

Page 3 of 4

- s g

]
READ " TRAINED “ PROFICIENT

SOP Section TRAINER

(Name)

TRAINEE SIGNATURE AND DATE

S0P-8
Daphnia pulex Culture Methods

_ |
| _
| |
_ |
_ _
_ _
| sop-9 |
| Algal, Selenastrum capricornutum, |
_ _
_ _
_ _
_ _
_ |
| _

J

b . §
Lo T (5323192

Culture, Methods

SOP-10
Algal Cell Enumeration

(2;3 =

. \l.ul.a
ANAAA _\\\/JJ ﬂ( d‘O...O\lwr_

L
,

)

cwsloe Mgans (03-31-92)

SopP-11

Fathead Minnow, Pimephales
|_promelas, Acute Toxicity Test 2
| sop-12
| Fathead Minnow, Pimephales v

|_promelas, Chronic Toxicity Test
SOP-13 _

|

| Fathead Minnow, Pimephales |

| promelas, Embryo Larval Survival | —
|_and Teratogenicity Test

| sor-14

| Daphnid, Daphnia pulex or

| Ceriodaphnia dubia, Acute
|_Toxicity Test

| sop-15

| Cladoceran, Ceriodaphnia dubia,
|

|

[

|

|

_

_

_

_

_ |
| _
“ _
YN [ 7 “
| |
| |
| |
|

|

D ¢ ~
.,/‘.. 8 pn Cr_\ (.

/
“~ .

.. o - -
Neommastos T Ve H-£0-9 3

~ v

I

w\ \_\S\rLIDF. OJ),CO\_G\ AO.\W W - \.nﬂ\/
e Mg 0 -00-9)
o

\7 s} »\CVJ\/ ©Q0a 4-21-93
ﬂ e,\ﬁrb,pr 5 leaes_ (12 -0) &&

[
0.0 S BL&:\ 1&)4PAYNKVJV Au 3-31-%3 J
[}

PLARCS01-975(3) C

Survival and Reproduction Test
SOoP-16

Algal, Selenastrum capricornutum
Growth Test

SOP-17

Reference Toxicant Testing

_ _
_ _
| |
_ _
_ _
_ _
_ _
_ _
_ _
| _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ |
_ |
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ |
| _
_ _
_ _
_ _

.
omutentemnd pendaan Xl SRR YR ST S
~
ittt pmndaend e d Son TR PR SRty S —
N

_
_
|
_
_
|
|
_
_
_
|
_
_
|
_
_
|
_
o _
_
|
_
_
_
_
_
_
_
_
_
_
_
_
|
_




Training Checklist

ARL Toxicology Laboratory
October 30, 1992

Page 4 of 4

SOP Section

READ

TRAINED _ PROFICIENT

TRAINER
(Name)

TRAINEE SIGNATURE AND DATE

SOP-18
Physical/Chemical Analyses

v4

A\

/\

B 1- S
-, s hegs . -—
Ive, 8 S e 1o 4 \.l‘(!ll held

SoP-19
Statistics

SoP-20
Report Preparation .

/

v

\4

N\ ot .

. ’ \03\ Ny p - - i v
LY T Y RS LS A e T2 2 )

SopP-21
Freshwater Mussel Culture Methods

e

SopP-22
Freshwater Mussel Test zmﬂsonm

sSopP-23
Rotoxe

_
_
]
_
_
_
_
|
|
_
_
_
_
_
|
_
_
|
_
_

SOoP-~24
Microtox (Microbics Corporation)

SoP-25

_
_
_
|
|
|
|
|
|
|
[
|
|
|
|
_
|
|
|
|
|
|
|
|
|
“ Duckweed Toxicity Test (ASTM)

_
_
|
|
|
|
_
_
|
|
_
_
_
_
|
_
_
|
_
_
|
_
|
|
_
_
|

|
_
_
|
_
_
|
_
_
|
_
_
_
_
_
_
_
_
_
_
_
|
_
_
|

_
|
|
_
_
_
_
_
|
_
_
_
_
_
|
_
_
|
_
_
|
_
_
_
_
_
]

PLARC501-975(4)




Training Record for: Lt

2 Position:

ﬂﬂ;o/ﬂ/wf+
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Training Checklist

ARL Toxicology Laboratory
October 30, 1992

Page 1 of 4

Hu «,..ls)?lw .u,\ . —\ m _ o S

Operating Procedures Manual.

, have read the =zmmm1m=oma_n:muwm1m= of the ARL Toxicology Laboratory Quality Assurance Program and Standard

The trainee will initial the READ column and will sign and date the TRAINEE SIGNATURE AND DATE column after each referenced chapter.

“ CHAPTER “ READ “ TRAINEE SIGNATURE AND DATE
“ CHAPTER 1 " “
Introduction . .
_ | (i L Condiue 2 @l ..t {2 -C2-C1
N . |
| cuapTER 2 _ | |
| Facility | , | .
_ _ _;‘.ﬁ- — ﬁ;I))U.n¥.S... \u* _\vf.\.\ . f\m [ -5
" CHAPTER 3 “ “ .
Personnel ,
| | Cur P Costine A P oo PRTRE
]
| cHAPTER 4 _ _ ‘
_ Health and Safety _ \" | o
_ _ {. N\_\l _ A.\l).vm. »r\l\\. L | SR N AR
" CHAPTER 5 " " !
uality Assurance
_ O Y | ﬁ\gmw | UL:J._,L/!.\ M/.N).«.\. L A€ 17 L s T

PLARC501-975

L
‘



, Training Checklist
ARL Toxicology Laboratory

October 30, 1992

Page 2 of 4

| T R AR , have read the ARL Toxicology Laboratory Quality Assurance Program and Standard Operating Procedures Manual.

The trainee will initial the READ and TRAINED columns for the referenced SOP after (1) each applicable Standard Operating Procedure has been
read, and (2) after training has been received by the Unit Supervisor or approved trainer.

The Unit Supervisor or approved trainer will initial the PROFICIENT column after the calibrations, procedures, and calculations (if applicable)
have been satisfactorily performed by the trainee.

After the READ, TRAINED, and PROFICIENT columns have been initialed, the trainee will sign and date the TRAINEE SIGNATURE AND DATE column.

SOP Section

g

TRAINED | PROFICIENT | TRAINER

TRAINEE SIGNATURE AND DATE )
| (Name)

SoP-1
sample Coliection and Handling

e

v

?‘
o

A.E.,UC ARGl 12 -0:-5 %

SO0P-2
Preparation of Reagent Water

_
|
_
_ |
| |
_ _
_ |
| |
SOP-3 _ _
Glassware Preparation “ v “
P
| A | P‘S..»g.(ﬁ..p N, .ﬁtobhbb 122 -5 -G
_ | )
| |
I |
| _
| |
| ]
_ |
| |
I |

o
S
S S IO AU AV, MU S S | M —

)

~
-
™

B, o Bhse S0 Q. . ¢c )=C2 - T

v

Fathead Minnow Culture Methods

£
-

SopP-5

Hatching and Preparation of
Live Brine Shrimp (Artemia)
SOP-6

Preparation of Laboratory
Reconstituted Water

SOP~7

Ceriodaphnia dubia Culture
Methods

PLARC501-875(2) ’

e
£

|
L &2tz i Puocell ) 2 -08-9 2
. |
LT ,
|
|
|

3

b

N.\JLQ. W..%:\.M» n...M mwsk.\"h.h.fn. Q \.U LA r& - m. 2

3

c
<

|
|
|
|
|
|
|
|
|
|
|
|
“ SOP—4
|
|
|
|
|
]
|
|
|
|

7
=
3

(r

\..r.ﬂCC,m L Rineoss 12 -i%%2

’
i




Training Checklist

ARL Toxicology Laboratory
October 30, 1992

Page 3 of 4

_
_
_
|
_
_
_
_
_
_
_
_
_
|

SOP Section

TRAINED _ PROFICIENT

TRAINER
(Name)

TRAINEE SIGNATURE AND DATE

SOP-8 :
Daphnia pulex Culture Methods

4

¢

AT
Nak

.\.. .t
Py O, y
iy 18 .

SoP-9

Algal, Selenastrum capricornutum, hvaﬁ

Culture, Methods

L

(925

ar

I [ . -~
[ wr\(lnvnr)pb. 17 - _x -G

SopP-10
Algal Cell Enumeration

SOP-11
Fathead Minnow, Pimephales

|_promelas, Acute Toxicity Test

_
_

_
|
|
_
_
|
_
_
|
|
_
|
_
_

SoP-12
Fathead Minnow, Pimephales

|_promelas, Chronic Toxicity Test

_
_
_
_
|
_
_
_
_
|
_
_
_
_
_
_
_

CLA

v

.t
"

Lar

i to gl N v
.r..\lruc;\k. 2 ﬁ\.%nx-. _ oY

SOP-13

Fathead Minnow, Pimephales
promelas, Embryo Larval Survival
and Teratogenicity Test

SOP-14

Daphnid, Daphnia pulex or
Ceriodaphnia dubia, Acute

Toxicity Test

SOP-15 :
Cladoceran, Ceriodaphnia dubia,
Survival and Reproduction Test

Lt

ﬁJ;%&Cb. A Penackl 0Y-2i-63

SoP-16
Algal, Selenastrum capricornutum,
Growth Test

sopP-17
Reference Toxicant Testing

_
|
|
_
_
_
_
_
_
_
_
_
_
_
|
_
_
|
_
_
_
|
_
_
_
_
_
_
_
_
|
|
|
_
_

s et e Ly s e s e s s s ey e s e e e

_
_
|
_
_
_
_
_
_
|
|
|
_
_
|
|
A |
_
_
|
|
_
_
|
|
|
_
_
_
_
|
_

s et e [t s s e e st o s ot memit Yt s e s [t s e i, v s [t s e [t et s frs e

B s, T S e
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_
_
_
_
_
|
_
_
_
_
_
_
_
_
_
_
_
_
_
|
_
_
_

SOP Section

reap | TRaInED | PROFICIENT

|

TRAINER
(Name)

TRAINEE SIGNATURE AND DATE

SoP-18
Physical/Chemical Analyses

N

v,

- N

’ 07 - . N

N X ada . Ca . - g
\ ey A.L.l\.x - [P RATE .

SOP-19
Statistics

{0 g7
LK

~

g
AL

v, . e s .
T 4 st PSS I .

SOP-20
Report Preparation

1l

.
A

ViV
[V

Sop-21
Ereshwater Mussel Culture Methods

_
_
|
_
_
|
_
_
|
_
_
|
|

{
_
_
|
_
_
|
|
_
|
_
‘
|

S0P-22
Ereshwater Mussel Test Methods

SOP-~23
Rotoxe

SopP-24
Microtox (Microbics Corporation)

P

'

SOP-25
Duckweed Toxicity Test (ASTH)

_
|
_
|
L
|
_
|
|
_
|
_
_
|

_
]
_
_
_
_
_
|
_
_
|
_
_
_
_
|
|
_
_
|
_
|
i
_
!
|

_
_
|
_
_
|
_
_
|
|
_
|
|
|
_
1
_
|
_
|
|
_
_
_
_
_
]

_
_
_
_
_
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_
|
_
_
_
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_
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|
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_
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Training Checklist
ARL Toxicology Laboratory

—- ) ; October 30, 1992
Training Record for: L[ ..«.... ' 7 __n. . Position: . .- Page 1 of 4

N o < ! r - . .
L, YDene. o > L. & . have read the "Referenced Chapters" of the ARL Toxicology Laboratory Quality Assurance Program and Standard
Operating Procedures Manual.

The trainee will initial the READ column and will sign and date the TRAINEE SIGNATURE AND DATE column after each referenced chapter.

“ CHAPTER “ READ “ TRAINEE SIGNATURE AND DATE “

| chapTeR 1 _ _ e o — |

“ Introduction " JAA “ PR N e /2. 222 “

| chapTer 2 _ _ s . — _

_ <y , _ <L - _ R ey \ pam . - < _

— Tmn._ d dﬂ% — A \\J — T s\.w\c‘”r\\\. f“lu.r.\)}.\ % s fn. LR A _
- g

| chAPTER 3 _ _ o . S . |

“ mvm_)mo_»..:m._ “ \ .\.ﬂ.w " f \R.x\!..(\ - FW e i~ 2 M.u - ..\v . V\M\ “

| CHAPTER 4 _ | o ;o _ |
- LA - s _ I

“ Health and Safety “ ’ \ o “ \K\““....)\r\\ = e(s\.\: tZz -2 ~-¥2 “

| cHaPTER 5 _ _ -~ P . _
y ’ - 7 i - -

“ Quality Assurance “ .w‘...,\.w “ \h\,\.\l\ .\\ n!\qrn\ Lo - 2= F2 “

PLARC501-975




Training Checklist

ARL Toxicology Laboratory

| October 30, 1992
Page 2 of 4

n.- 1

| P PN PR , have read the ARL Toxicology Laboratory Quality Assurance Program and Standard Operating Procedures Manual.
t

The trainee will initial the READ and TRAINED columns for the referenced SOP after (1) each applicable Standard Operating Procedure has been
read, and (2) after training has been received by the Unit Supervisor or approved trainer,

_ _
The Unit Supervisor or approved trainer will initial the PROFICIENT column after the calibrations, procedures, and calculations (if applicable)
have been satisfactorily performed by the trainee.

After the READ, TRAINED, and PROFICIENT columns have been initialed, the trainee will sign and date the TRAINEE SIGNATURE AND DATE column.

_ SOP Section | reap | Traneo | proricient | TRAINER TRAINEE SIGNATURE AND DATE |
_ _ _ _ | (hame) _
_ _ | | _ _
| sop-1 _ | . | _ VANt |
| sample collection and Handiing |57 5 | L/ 5 | “& | i L f2-% =72 _
— N_.s e 0 ection an an ‘_—J@ _ P\\ - _ l\-\x — ..\.ov.\\ — —/\\ . “ —
| sop—2 _ | _ _ _
“ Preparation of Reagent Water “ “ “ “ "
| sop3 _ _ . _ < _
- N os . - , . 2. 2. ¥z,
“ Glassware Preparation “ ww\mv “ RVm\v " L\.nvx _ Jdan YA S /2 “
7% . s

_ Fathead Minnow Culture Methods _Muxum _ dunumnux_ ,v\\\ _ Ay o e 2 |
| sor-5 _ _ _ : _ \ © : _
| Hatching and Preparation of ] D\\ | \.\..\\\MM | P 4 | 74 \.\ — \v J2-6-92 |
|_Live Brine Shrimp (Artemia) I ~ [ % | [ _
| sor—6 | | _ | _
| Preparation of Laboratory _mw mw | | | _
|_Reconstituted Water | IR | | _
VIR 7 _

Ceriodaphnia dubia Culture 1 \ ¥ | \ \ % . - |
|_Methods | £ M _b\ _“QM _%x§§ g (LCI-F= _

PLARC501-975(2) . ’ 4




Training ChecKlist

ARL Toxicology Laboratory
October 30, 1992

Page 3 of 4

SOP Section

READ

TRAINED | PROFICIENT

TRAINER
(Name)

TRAINEE SIGNATURE AND DATE

SOP-8
Daphnia pulex Culture Methods

SoP-9
Algal, Selenastrum capricornutum,
Culture, Methods

SOP-10
Algal Cell Enumeration

SOP-11
Fathead Minnow, Pimephales

|_promelas, Acute Toxicity Tes

SOP-12 .
Fathead Minnow, Pimephales

|_promelas, Chronic Toxicity Test

|
|
_
_
_
_
_
|
_
_
_
_
_
_
_
_
_

(.\
¢

_
_
|
_
|
|
_
|
_
_
_
|
_
_
_
_

3

g 7

InN

ﬂ\\) - <. mwr.%“w

SOP-13

Fathead Minnow, Pimephales
promelas, Embryo Larval Survival
and Teratogenicity Test

SoP-14

Daphnid, Daphnia pulex or
Ceriodaphnia dubia, Acute

Toxicity Test

SoP-15
Cladoceran, Ceriodaphnia dubia,
Survival and Reproduction Test

¢
3

SOP-16
Algal, Selenastrum capricornutum,
Growth Test

r
AN

SOP-17
Reference Toxicant Testing

e et e [ e s [y et et ey Gt e it Jrrt et e s e s s b s e s et e fs e e b e e

e s st e s et s e et et et et e fonsmn ot o

e e e s e s bt s e et s e e [t e s e e e e e e e e e e e

e e s [y vt s s e et e s e e e —— ——— e e e e e e

s — ittt BT —— Gt S it et — A— (— o St (ot et ot et S et Mttt s, S S — it St . et
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Training Checklist

ARL Toxicology Laboratory
October 30, 1992

Page 4 of 4

et e —— — — — — — — s s S i it At S} St it St S et it S it et et e

SOP Section READ TRAINED | PROFICIENT

TRAINER
{Name)

; TRAINEE SIGNATURE AND DATE

SOP-18
Physical/Chemical Analyses

B | s

.\\,

RmHHmwwvunummmmuwmmmmwnxnw\ . b 24 57

SOP-19
Statistics

I
4
!

S0P-20
Report Preparation

7 L
A A T

L

SOp-21
Freshwater Mussel Culture Methods

B
S0P-22 _

Freshwater Mussel Test Methods _ ~
_2% %

—

SOP-23 | “
Rotoxe |

IR
[ N

SOP-24
Microtox (Microbics Corporation) _ _ _

SOP-25 .
Duckweed Toxicity Test (ASTM) _ _ _

|

|

|

|

|

|

|

|

|

|

| I
| |
| ey
|

|

|

|

|

|

|

|

|

|

|

|

X
N
\
R
2
s
<
:
N
hY
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Training Checklist
. ARL Toxicology Laboratory

October 30, 1992
Training Record for: Oxt.ﬂ\ﬁ MPTT\..%&\(J Position: W\\U Hesoe_. Page 1 of 4
{

PQ‘@WN ,T(/o...(LQr\... » have read the "Referenced Chapters" of the ARL Toxicology Laboratory Quality Assurance Program and Standard
Operating Procedures Manual. R

The trainee will initial the READ column and will sign and date the TRAINEE SIGNATURE AND DATE column after each referenced chapter.

CHAPTER 5
Quality Assurance

: \
%,U «lb.W\,F\znr\rff\,J Jaw - 2-F z2_

" CHAPTER “ READ “ TRAINEE SIGNATURE AND DATE “

| crapTER 1 _ _ |

_ ; _ N @ .. _

_ Introduction _ M—@\A " _ \b ﬁlhl\“r\f.ﬁr\ﬁ.rlr\(\.\w { 2-2-5 ﬂ _

| cuapTER 2 | | . b |

| Facil | OF- | O oo

_ Facility _ @ _ @ W\ﬂ 7 (- 2~ ﬂ

| cHapTER 3 | | [ |

Y K

“ Personnel " Fm\T “ :{O ,\lbm. lﬂ . UQ(fq (2 - 2% T _ “

| cHaPTER 4 _ _ . / _
“ Health and Safety “ D»L\ “ . O ) 2 /v/ lqn,\,.n.. e un\/\J D~ ~ 2~ F & “ ;
| | | |

| | | |

| | | _

PLARC501-975 N




Training Checklist

ARL Toxicology Laboratory
October 30, 1992

Page 2 of 4

1, dﬁ?&n‘ﬂ .W Abqum._..\.fu.

have read the ARL Toxicology Laboratory Quality Assurance Program and Standard Operating Procedures Manual.

The trainee will initial the READ and TRAINED columns for the referenced SOP after (1) each applicable Standard Operating Procedure has been
read, and (2) after training has been received by the Unit Supervisor or approved trainer.

The Unit Supervisor or approved trainer will initial the PROFICIENT column after the calibrations, procedures, and calculations (if applicable)
have been satisfactorily performed by the trainee.

After the READ, TRAINED, and PROFICIENT columns have been initialed, the trainee will sign and date the TRAINEE SIGNATURE AND DATE column.

_ SOP Section | reap | TRanep | PROF LCLENT | TRainer | TRAINEE SIGNATURE AND DATE _

_ Rl “

" SOP-1 - “ “ “ | \“ “ O . ”
Sample Collection and Handling Q O L y Co . s 13- 2-9> F.

| | | _ | A Rlevonsmy  ta-222 0

| sop-2 | | | | | \ _ .

“ Preparation of Reagent Water “ o “ Ore “ vl " " FO Plb W TC»Q, ,R\V (2 ~2~S 3% “

“ SOP-3 " “ “ " “ | | “
Glassware Preparation O ! Srd- ) L. L E e

| SOP-4 [ | | | | ; m |

| Fathead Minnow Culture Methods _z“.whu _ _ _ _ |

_ | & ] | _ _ _

| sop-s [ _ _ e _ ~ _

| Hatching and Preparation of | ol l Sw | uf.\ . T esee _ / o - Z! o . s e _ X

|_Live Brine Shrimp (Artemia) pe 1 | | =- i el T T T TV T A=

| sor—6 | | _ 1 _ ) _

| Preparation of Laboratory oot | S ] N | — = | 4 LD e . e | ,

|_Reconstituted Water l | | v S B TEEmEe — e mTRTE I o

| sop=7 | | _ | _ - . . _ “.

; N ( —
| ceriodaphnia dubia Culture [ _ Y~ o _ J NG o N N | !
_ Methods" — n _ _ _ _ ml/\/f \I\\.ﬁnl@.{ S g S Ay - < —_—— _

PLARC501-975(2)



Training Checklist
ARL Toxicology Laboratory
October 30, 1992

Page 3 of 4

SOP Section

READ

TRAINED “ PROFICIENT

TRAINER
(Name)

TRAINEE SIGNATURE AND DATE

SoP-8
Daphnia pulex Culture Methods

Sl

C M

va, ﬁlwau\),arx\rb o~

SoP-9

Culture, Methods

[
\

SoP-10
Algal Cell Enumeration

SoP-11
Fathead Minnow, Pimephales

|_promelas, Acute Toxicity Test

_
|
|
_
|
|
|
| Algal, Selenastrum capricornutum
|
|
|
|
|
_

| sop-12
| Fathead Minnow, Pimephales

|_promelas, Chronic Toxicity Test

Q8= I

Y-21 53

| sop-13
Fathead Minnow, Pimephales
promelas, Embryo Larval Survival
and Teratogenicity Test

SoP-14

Daphnid, Daphnia pulex or
Ceriodaphnia dubia, Acute

Toxicity Test

Cladoceran, Ceriodaphnia dubia,
Survival and Reproduction Test

f\

N

SQP-16
Algal, Selenastrum capricornutum

Growth Test

SOP-17
Reference Toxicant Testing

_
|
|
|
_
|
|
| sopP-15
- |
|
|
[
|
I
|
|

_
_
|
_
_
|
_
g
_
|
_
_
_
|
|
_
l ¢
| -
~
_
_
|
_
_
_
|
_
o
|
_
y
_
|
_
_

_
_
|
_
b |
|
_
|
_
_
_
|
_
|
|
_
_
_
,
_
_
|
_
|
_
_
_
_
l
_
_
_
_
|
_

e v s Jrt v e et e s s et ey s [ e e vae
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Training Checklist

ARL Toxicology Laboratory
October 30, 1992

Page 4 of 4

SOP Section READ TRAINED _ PROFICIENT TRAINER _ TRAINEE SIGNATURE AND DATE
_ {Name) “
Physic | Q2 p oL ~
Physical/Chemical Analyses Q&+ Vi JTwm ,Oll\. Zencessd « H-20-5 2,
.\—\-\:l_- |
SOP~19 |
Statistics “
SOP-20

SoP-21
Freshwater Mussel Culture Methods

Sop-22
Freshwater Mussel Test Methads

SOP-23

|
_
|
_
_
|
|
_
_
|
Report Preparation “
|
_
l
_
|
|
_
Rotoxe |

_
|
|
_
|
|
_
_
|
_
_
|
_
_
|
|
_
|
_
|

SOP-24
Microtox (Microbics Corporation) _

SoP-25
Duckweed Toxicity Test (ASTM) _

|
_
|
_
_
|
_
_
_
_
_
_
|
_
_
_
_
|
_
_
|
|
_
_
_
_
|

PLARC501-975(4)




Training Checklist
ARL Toxicolagy Laboratory

. . October 30, 1992
Training Record for: A&BA% \. u\mk\%\& Position: &K b\WW\QNﬁ

Page 1 of 4

1, w A o A4 \\V é '~ have read the ..mmmmam:m_ma Chapters" of the ARL Toxicology Laboratory Quality Assurance Program and Standard H
oumsm{ﬁ\i Procedures Manual.

The trainee will initial the READ column and will sign and date the TRAINEE SIGNATURE AND DATE column after each referenced chapter. i

“ CHAPTER “ READ “ . TRAINEE SIGNATURE AND DATE “ -
| chapTER 1 _ _ | |
m ntroduction mﬂmﬁ& m \&W\NVQ\\ ’ VR\\R\ /2/3/92 m W.,.M
CHAPTER 2 N
m Facitity mu& m s Codiid, 32/ 30 m
CHAPTER 3 “
m Personnel m /\& m \ s N \&\&\.‘\ \%‘N\\%\\QMN m
sy 1 90S eveen O dond  [3/0/09 |

ity rseaee (H |

| W%\&x&.‘\,\. K\\F\N\\ J2/3/99

PLARCS501-975




Training Checklist

ARL Toxicology Laboratory
October 30, 1992

Page 2 of 4

I, ( MM\N\»xw«$»\ﬁ,, A L;KMN;\\ have read the ARL Toxicology Laboratory o:mddwq Assurance Program and Standard Operating Procedures Manual.

The ﬁwmdsmm will initial the READ and TRAINED columns ﬂow the referenced Sop mﬁﬁma (1) each applicable Standard Operating Procedure has been
read, and (2) after training has been recejved by the Unit Supervisor or approved trainer.

The Unit Supervisor or approved trainer will initial the PROFICIENT column after the calibrations, procedures, and calculations (if applicable) N
have been satisfactorily performed by the trainee.

After the READ, TRAINED, and PROFICIENT columns have been initialed, the trainee will sign and date the TRAINEE SIGNATURE AND DATE column.

| reap ! tramnen | proFzcient | TRATNER
“ | || _ (Name)
I

|
_
|
SOP-1 : | _ _
Sample Collection and Handling & é m& _ § “ %m
, ; | v
_

_
SOP-2 ~ _ _

_

|

“ SOP Section
_

_

|

_

| s

“ Preparation of Reagent Water _
I's

|

_

I's

|

_

TRAINEE SIGNATURE AND DATE

J

SoP-3 , _ _ _ Lo _ N ,
Glassware Preparation | 4 E&_ /Q.& “ \\mh\\\ “«/Mvsg.\ \S\ \Mﬁ\%l\,)D\N\

mmw:mma Minnow Culture Methods _/uNNLw

_
|
_
|
|
_
|
|
“ PR _\).K:NM\.. _ el T
I
|
|
|
_
I
[

|
_
|
| soP-5 _ _ A7 % .
| Hatching and Preparation of _\“qx» | .mww oL 4 —~ ' CEs ;o \wykmumn
|_Live Brine Shrimp (Artemia) i I | fiene el Mgl =
| sop—6 _ | _ _
| Preparation of Laboratory | | | |
|_Reconstituted Water | | | |
| sop-7 _ [ _ |
| Ceriodaphnia dubia Culture | | | |
|_Methods I l . l l

PLARC501-975(2)



Training Checklist

ARL Toxicology Laboratory
October 30, 1992

Page 3 of 4

_
_
|
_
_
_
_
o
_
_
_
_
|
_

SOP Section

g

TRAINED

PROFICIENT

TRAINER
(Name)

TRAINEE SIGNATURE AND DATE

SoP-8
Daphnia pulex Culture Methods

SOP-9

Algal, Selenastrum capricornutum

Culture, Methods

SOP-10
Algal Cell Enumeration

SOP-11
Fathead Minnow, Pimephales

|_promelas, Acute Toxicity Test

| sop-12

%

S

Sorw sl as/75

Fathead Minnow, Pimephales

|_promelas, Chronic Toxicity Test

kS

C
&=

N
c\;\

- Forio sdride S/35/23

SoP-13
Fathead Minnow, Pimephales
promelas, Embryo Larval Survival
and Teratogenicity Test

SoP-14

Daphnid, Daphnia pulex or
Ceriodaphnia dubia, Acute

Toxicity Test

i__

TN

%& vm_m&&e\ M\&& S

SOP-15
Cladoceran, Ceriodaphnia dubia,
Survival and Reproduction Test

“‘E“E

T77;

SoP-16
Algal, Selenastrum mmuqdnoascﬂ

Growth Test

15

SopP-17
Reference Toxicant Testing

-
B — s e —
mmtemn e R Nt e e S et ] e P SRV —

T

— — — | —_ — e e e e e e e e e —— e

\

_
_
|
_
_
|
|
_
|
_
|
_
|
_
|
_
_
_
_
_
_
|
_
| —
|
_
_
|
_
_
|
|
_
|
_

N/

%\ kms\NcC U\\%u‘\ 2

_
_
_
_
_
|
_
|
_
|
|
_
|
_
_
|
_
|
_
_
_
|
|
|
|
_
_
_
_
|
_
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Training Checklist

ARL Toxicology Laboratory

| October 30, 1992
Page 4 of 4

SOP Section

t
¢
'
1

TRAINED _ PROFICIENT TRAINER

(Name)

TRAINEE SIGNATURE AND DATE

NA&E&\( b\ 7573
,nwmm;vay»\ AvaMxnmmww\ nmvmmﬂm\“mmw

|
_
|
_

| 73
r&

SOP-18
Physical/Chemical Analyses

SoP-19 .
Statistics

%
/

TR

SOP-20
Report Preparation

_

_

|
SoP-21 “

“ N - 3
wmmm”mmﬂmq. Mussel Test Methods &&\ “§ v .NUIVRWV %\:\ & \& L U\\%b\\mw
Rotors o T3 g oo i, 25/23

SOP-24
Microtox (Microbics Corporation)

SOP-25
Duckweed Toxicity Test (ASTH)

s e e e s e e s ——_ e — ——, e e e e e e e e e —

_
_
_
_
|
_
|
_
_
_
_
|
|
” Freshwater Mussel Culture Methods
_
_
_
_
_
_
|
|
|
|
_
_

PLARC501-975(4)




Training Checklist
ARL Toxicology Laboratory

— , 7 - . R PO October 30, 1992
Training Record for: Ime T Fecegu Position: ~=C 677 - ¢ St Page 1 of 4
’ '
s — . .
I, oone £ ~l » have read the "Referenced Chapters" of the ARL Toxicology Laboratory Quality Assurance Program and Standard

Operating Procedures Manual.

The trainee will initial the READ column and will sign and date the TRAINEE SIGNATURE AND DATE column after each referenced chapter.

" CHAPTER “ READ “ TRAINEE SIGNATURE AND DATE “
| cHapTER 1 | N _ |
_ ; | PP O o _
_ Introduction _ _ 27 \N J ey /2 -2-7 2 |
“ CHAPTER 2 “ 5 “ - g “
‘. - \ﬂl \\V ' R .
ey | > _ (7 iy j - 2-22 _
“ CHAPTER 3 “ — PP “ A oL “
= Co
| Personnel _ ~ Qsppei \..vnw\ y /D -2~-72 _
“ CHAPTER 4 " S0P “ v _ 7 “
Health and Safet ¢ ; -~ B
_ Y _ gl Y pbed 12 9D _
| cuAPTER 5 _ _ v & |
P
| quali | Q77 ] e |
_ Quality Assurance _ ~ i D\ g T .ﬁ.\u N2, ! 2-% - A 2 _

Z d
PLARC501-975 .
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Training Checklist

ARL Toxicology Laboratory
October 30, 1992

Page 2 of 4

PR ~

oy [—re -
1, _~ ris <

~ , have read the ARL Toxicology Laboratory Quality Assurance Program and Standard Operating Procedures Manual.

The trainee will initial the READ and TRAINED columns for the referenced SOP after (1) each applicable Standard Operating Procedure has been
read, and {(2) after training has been received by the Unit Supervisor or approved trainer,

The Unit Supervisor or approved trainer will initial the PROFICIENT column after the calibrations, procedures, and calculations (if applicable)
have been satisfactorily performed by the trainee.

After the READ, TRAINED, and PROFICIENT columns have been initialed, the trainee will sign and date the TRAINEE SIGNATURE AND DATE column.

TRAINED | PROFICIENT

_ SOP Section | reap | | Tratner | TRAINEE SIGNATURE AND DATE |
_ _ | _ bo(Name) | _
| | | | | | |
o T (o (70 “
Sample Collection and Handlin TFF po JPF g A wa -
_ S 2 _ _ PR I, 12-2-%1 _
| sop—2 | _ _ | | i & |
| pre i V3PP | P2\ TpP | | “ _
paration of Reagent Water R / Vel
_ _ _ _ L Y7 \Qxxﬁw Fade _
[ e o “
Glassware Preparation ) TpPP ol 4 om N ) _
_ P I AL | ERZ Padeu /2-2-72 _
[ e B > |
Fathead Minnow Culture Methods Y - P O S <
| L opel ool oo | 7es | o 4 Fooey, l2-5-72 |
| saven R | Y |
Hatching and Preparation of . A -— ; . Do — 4 oA
|_Live Brine Shrimp (Artemia) ] 5FP | 277 P ] \D\D | \ﬂ\ 5 | p\ ‘:.?\P\\ [ pen [ 2-Y%-73 |
| sop-6 _ | L _ _ 7 v _
| Preparation of Laboratory T | ', | | I
|_Reconstituted Water | | | T Ff | 377 | |
| sop-7 | | | | | |
| ceriodaphnia dubia Culture l | | | | |
|_Methods | | | | - . |

PLARC501-975(2)
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Training Checklist

ARL Toxicology Laboratory
October 30, 1992

Page 4 of 4

|

SOP Section

_

reap | TRAINED | PROFICLENT

TRAINER TRAINEE SIGNATURE AND DATE

SoP-18
Physical/Chemical Analyses

_
|
_
_

Statistics

SoP-20
Report Preparation

sopP-21
Freshwater Mussel Culture zmnson

v

sopP-22
Ereshwater Mussel Test Methods

v

SopP-23
Rotoxe

e

, P INV W\ D
%\,F\ \v.v\ﬁ\, - TS T
Q .
- NS LD
D\\\Pr % A2 = T e

s

SoP-24
Microtox (Microbics Corporation)

7/ 7

SOP-25
Duckweed Toxicity Test (ASTM)

_
_
]
_
_
_
_
_
|
_
_
_
_
_
_
_
_
|
_
_
|
_
.
|
_
_
!

_
_

_

_

_

_

_

_

_

_

_

_

|

~ i

,..\\N_m&v u\?XA - 93 _
_

_

_

_

_

_

_

_

_

_

_

_
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Training Checklist
ARL Toxicology Laboratory
October 30, 1992
Page 3 of 4

SOP Section

READ

TRAINED “ PROFICIENT

TRAINER
(Name)

TRAINEE SIGNATURE AND DATE

SoP-8

Daphnia pulex Culture Methods

Algal, Selenastrum capricornutum,

Culture, Methods

SoP-10
Algal Cell Enumeration

_

_

|

_

_

|

| sop-9
|

|

|

_

_

| sop-11
_

Fathead Minnow, Pimephales
|_promelas, Acute Toxicity Test

X
\A.

— s | s et e ey et s e o e

S

| sop-12

| Fathead Minnow, Pimephales
|_promelas, Chronic Toxicity Test

—t
A8
A

NN

PP

Gt

WYK@ SRy P
7

SoP-13

Fathead Minnow, Pimephales
promelas, Embryo Larval Survival

and Teratogenicity Test

—l
™
VA

c

SP

0

Axgwxr(“um\ unwvws;, S -

|

SOP-14

Daphnid, Daphnia pulex or
Ceriodaphnia dubia, Acute

Toxicity Test

L
il
NS

P
(93 S -
P ~

Cladoceran, Ceriodaphnia dubia,

Survival and Reproduction Test
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SoP-16

Algal, Selenastrum capricornutum,

Growth Test

SQP-17

Reference Toxicant Testing
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