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May 25, 1993

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

Oak Ridge National Laboratory

P. 0. Box 2008, MS-6351

Oak Ridge, Tennessee 37831-6351

Dear Lynn:

Enclosed is a copy of the report presenting results of TVA toxicity

testing during the Clinch River - Environmental Restoration Program

(CR-ERP) Pilot Study, April 22-29, 1993. Attachments to the report

include Chain of Custody Forms - Originals (I), Toxicity Test Bench

Sheets and Statistical Analyses (II), Reference Toxicant Test

Information (IIL), and Personnel Training Documentation (IV). Exposure

of fathead minnows and daphnids to water column samples collected from

Clinch River Mile 9.0 and Poplar Creek Kilometer 1.6 on April 21, 23, -
and 26 resulted in no toxicity to test organisms.

Please call Don Wade (205-386-2068) or me (205-729-3340) if you have
questions or comments regarding the report or conductance of the
study.

Sincerely,

DISTRIBUTION OF THIS DOCUMENT IS UHLAATED

Jennifer Moses, Unit Supervisor
Aquatic Research Laboratory
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ce: R. J. Pryor, EB 1A-K
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DISCLAIMER

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

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

Test Title: GClinch 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: Aprtril 29, 1993

1.0 EXECUTIVE SUMMARY

Glinch 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
S the Statement of Work (SOW) document. [1l] The organisms specified. ___
for testing were larval fathead minnows, Pimephales promelag, 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 CR-ERP and TVA toxicology
laboratories for testing.

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

2.0 SAMPLE COLLECTION/TREATMENTS

2.1 Test Sample Identification (Chemical/Effluent/Elutriate, etc.):
Samples were collected for biomonitoring at the following two
sites: Clinch River Mile 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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Control and/or Dilution Water: Laboratory culture medium
consisting of moderately hard reconstituted water was used as
control and diluticn 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
directly to ORNL (DOE) personnel. Excess composite sample was
discarded. Samples were stored in refrigerators at 4°C + 1°C after
arrival at the Aquatic Research Laboratory (ARL).

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.




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

Fish health is monitored regularly and corrective action is taken
if necessary. Spawning frequency from individual aquaria is

tracked and sexually spent individuals are replaced as necessary.
Every 4-6 months a group of the same age fish from at least three

Hatch Date/Time: April 21, 199371200 CDT - 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 gpawners.

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 Diéeases and Treatment: None.

3.1.11

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




3.2.1

3.2.3

3.2.4

4.0

Species: Ceriodaphnia dubia, daphnids

Source: TInhouse culture, TVA, Aquatic Research Laboratory

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

Temperature of Culture: 25°C * 1°C

General Maintenance: Adults used to produce neonates for test
initiation are selected as neonates from broods as described below
on 2 or 3 consecutive days 6-10 days prior to test initiation
(Adults up to 14 days old may be used for neonate production.)
These animals are raised individually (a brood may be raised as a
group until Day 3 at which time animals are transferred to
individual cups), and a record is made of their reproduction.
Their fourth brood is generally the second brood with 8 or more
young and is the earliest brood used for test initiation.

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

Food and Feeding: 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 10°® 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 S nlL 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 nmL of food and 0.2 mL of algae at renewal and 0.1 nL
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.
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4.1.1.2

4.1.2

4.1.5

4.1.6

4.1.7

4.1.8

4.1.9

4.1.10

4.1.11

4.1.12

Tenperatures 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 Tegt Organisms per Chamber: 10

Number of Replicates per Treatment: 4

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

Test Temperature: 25.0°C + 1°C

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

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

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

Statisties:

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




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

4.2.4

4.2.6

4.2.8

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 coocled 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, 1993/1115 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 mL

Number of test organisms per chamber: 1
tumber 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 nL of
prepared food and 0.2 mlL algae (50 x 108 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. In 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

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

Statistics:

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

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/600/4-83/001. [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 using a YSI Model 57 oxygen meter.
The instrument was standardized (using the Winkler method) and
readings were taken according to TVA procedures S&F DS-43.6 and
DS-42.4, respectively. [4]




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

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

Alkalinity was measured by titration of 100 mL samples with 0.02
N H,S04 to an end point of 4.5 according to TVA procedure DS-42.1.
[4]

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

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

Reference Toxicant Tests

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

Standard Toxicants Used:

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

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

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

Ceriodaphnia Survival - Fisher's Exact Test

RESULTS

6.1.1

Fathead Minnow Larval Survival and Growth Test

Summary of Results: No survival or growth effects were
demonstrated in fathead minnows exposed to Clinech 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,




Results, Survival Data:

6.1.2
6.1.2.1 Daily Percent Survival Summary for Fathead Minnow Larval Survival
Test, CR-ERP Pilot Study, April 22-29, 1993.
Treatment Total Daily % Survival
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
= =
. | e e
}
: V
H . ‘ AACSING |
,—-——-——"“ e —— i R TRAKSFORMATION |
i 'EST : t i
! E:&anrstvssnmrss Wﬁm‘@ NON=NORMAL DISTAISUTICH
EN.‘JPU!;ITE ssrf::_rzs § LCs, LCS. LCL0. LCSH KOLCMOGOAQY 0" STATISTIC }
e L HORMAL DISTAISUTION Y. _o» [y  HETERGGENEQUS VARLANGE :
HOMOSENEQUS VARIANCE s
NO STATISTICAL ANALYSIS X0 T_GR_“CF%
1 AECOMMEHDZD E.__‘ ;;'; REPLICATES?
‘ V YES V V YES v —_
E;‘,;g:—;;;};}" DUN@_ETT'S STEZL'S HANY-ONEw WILCOXON AarX SUM o N:"
ABUSTMENT TEST AANK TEST TEST WITH |
I l ! BONFERAONT sDJUSTMENT
T 1
Y .
f B, e i
« Test requires & repliccies/trestmant
. #eblavene’s Test used 2ue 0 variance 2Qqual to zers fOr 2ne 3¢ More Lheatments.
6.1.2.3 Analysis of Survival Data Using Steel's Many-one Rank Test for
Fathead Minnow 7-Day Larval Survival Test, CR-ERP Pilot Study,
April 22-29, 1993,
Survival (%) Data
Replicate
Group 1 2 3 4 5 6 7 8 9 10 Mean Sk
Medium 90 100 100 100 98
CRM 9.0-50% 100 100 100 100 100
CRM 9.0-100% 100 90 100 100 98
PCK 1.6-50% 100 100 90 90 95

PCK 1.6-100% 100 90 90 100 95

1Cy5 >100% DSNOOL.
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Steel's Many-one Rank Test

Treatment Replicates Critical Rank Sum Rank Sum*
CRM 9.0-50% Y4 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 RESSCOUCTION ZFFECTS
| FATHIAD »&eggww%w 0ATA H [ :zaz.?g:m:r;qv;igng:é:fi Lam o SEENASTRI;ICM ﬂum DATA

L

| Y
HYPOTHES!S TESTING

{EXCLUSING CONCENTRATICNS

ABOVE NOEC FCR SURMVAL)

| POINT EsTiMATION |

Y i
ENOPOINT ESTIMATE l SHAPIRO-WILX'S TEST | NON—NORMAL DISTRIBUTION
125, 1C50 KOLOMOGORCY “0* STATISTC

NORMAL DISTRIBUTION HETZROGENEQUS VARIANCE
BARTLETT'S TEST ; r

—
NO STATISTICAL ANALYSIS €S0 4 OR MORE
RECOMMENOED REPLICATES?

HOMOGENEQUS VARIANCE

EQUAL HUMBSR CF
REPUCATES?
T | EGUAL NUMBER OF
Y YES : REPLICATES?
——— o
T_TEST wirH %% Y _YES ™
BONFERRONI [ DUNNETT'S l STEEL'S MANY=ONE « YALECXON RARK SUM +
e
ADJUSTMENT EST RanK TES HBONFERRON! ADJUSTMENT

ENDPOINT SSTIMATES
NCEC, LOEC

» Test requires 4 replicates/trectment I
6.1.3.2 Analysis of Dry Weight (mg) Data Using Dunnett's Test for Fathead
Minnow 7-Day Larval Growth Test, CR-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 i Mean S%
1 2 3 4 5 6 7 3 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.
I1C25 >100% DSNOOL.
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6.2.2

6.2.2.1

6.2.3

6.2.3.1

Ceriocdaphnia Survival and Reproduction Test

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..

Results, Survival Data:

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

Results, Reproduction Data:

Statistical Decision Process for Determining Toxicity Endpoints for
6-Day (3-Brood) Reproduction of Ceriodaphnia, CR-ERP Pilot Study,
April 22-28, 1993.

GROWTH AND REPRODUCTION £FFECTS

FATHZAD WINNOW GROWTH DATA ] CERIODAPHNIA REPRODUCTION DATA SELENASTRUM GROWTH DATA
ME & } (NO. OF YOUNG PRODUCED) (CSLLS /ML)
T
T

' / [x)
KYPQTHESIS TESTING
4 = EXCLUDING CONCENTRATIONS
POINT ESTIMATION (ABOVE NOEC FOR SURVIVAL)
| Y X NON-~-NORMAL DISTRIBUTION
ESTIMA] SHAPIRC~WILK'S TEST -
NP?:";TS. 150 T r KOLOMOGOROV “D* STATISTIC )

NORMAL DISTRIBUTION _ HETEROGENEQUS VARIANCE

BARTLETT'S TEST} S
—

HOMOGENEDUS VARIANCE A

NO EQUAL NUMBER OF
REPLICATES?

NO STATISTICAL ANALYSIS
[X] [

e
RECCMMENDED ?

zoua NuMBER OF | NO
y YES S REPLICATES? ——
i
A YES
T-TEST WITH 1] ‘;s
SONFERRONS DUNNETT'S STEEL'S MANY—-ONE WILCOXON AANK UM -
ADUSTMENT TesT RANK TEST BONFERRON| ADJUSTMENT

ENDPOINT ESTIMATES
NOEC, LOEC

+ Test reguires + replicates/treatment



6.2.3.2 Analysis of Reproduction (# young/female/é 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/é 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.
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.3.1.1

2

Physical/Chemical Parameters
Overall Test Temperature N
Fathead Minnow: 25.1°C (24.6°-25.4°C)

Ceriodaphnia: 25.4°C (25.3°-25.7°C)

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 Ceriodaphnia Tests,
CR-ERP Pilot Study, April 22-29, 1993

Reference Toxicant Tests

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.

Fathead Minnows

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

LOEC: 0.008 mg Cu/L
NOEC: 0.003 mg Cu/L
ICs5: 0.006 mg Cu/L
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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)
IC)5 Range: 0.004-0.011 mg Cu/L

.4.3 Ceriodaphnia

.4.3.1 Date/Time of most recent test:
March 23-30, 1993/0930 CDT

.4.3.2 LOEC: 0.02 mg Cu/L

NOEC: 0.008 mg Cu/L
ICgs: 0.012 mg Cu/L

.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

.0 CONCLUSTION

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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CR-ERP AMBIENT WATER TOXICITY PILOT STUDY
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ATTACHMENT II

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




Viled oted oo

il BN Sy f

N . 1, v / i. y . A
© > ARL CHRONIC TOXICITY TEST MASTER CHEGKLIST sStudy: _.[ O L tendsly)--

Y *pate Issued: 3:%-93 To: 'D/%/ From: 331

1. Test organism availability: FH Minnows-T.L.*O  cout 70h pate 320
Daphnids - T.L. ot c.U. Y% pate _3 74

2. Sample Collection Coordination: Date “4-6-93 By T with OF/ Vi / E 6;-13
' /
3. Glassware availability: T.L. Q& Tech.fé' / Date “t-2v %3

G /Y
4. Glassware prep. complete: Date ‘#3935 gy G{\k\

29
5. Data Sheet prep. complete: Date H-2F53 By g,%;f\
6. Test organism availability verification: FH-O0K? AN Daphnids-OK? _{ ;’*’l’

7. FH Hmnow accllmation:
Day

;e

8. Test Initiation: FH—Date/Time‘f'ZZ'fzf//&' 32> Daphnid-Date/Time "4'22"5,///"?
FH Sample, By: 16—

) 9. Test Renewal: Day #: @ 1 2 3 4 5 6 7
_ Log Samples - T.L. Q% w4 o nA wH Ot rin o
T.H.* /,%7( N A g2 N a WA ol ¥y nn
| %4

Initial Chem. - T.L. O#— oW oo S o e s

TM.Q&uc gﬁ Loz L a2 e G AN

Final Chem. - T.L. a/{ O o ot o ot _CH— Pl
T.M. a4 [LYAY O R I Oy R T Caye,

F.H. Corn OF ol gk BN oM. ph ol N
T.M. _\ég__ _g]_‘L ot e S (i ul Cam.

Daphnid - T.L. ol ©oH ot LoH— o SN- an
T.M. @*k' e 0ot O el Caf 0D

§ CAS0 ) ey gy
10. Test Termination: FH-Date/Time oq—2G43%  ptd Daphnid-Date/Time ‘7’3?"93/1- 5

G- CN~1G-93

Clean-up, By: y _ G

11. Weigh Fish:

12. Run Stats: pate 4.2p.927 By (L.}2

13. Report Prep.: Date - (3 -13 By "IN\

14. Report Final: Date 5-75-93 By Autd 8" Approved: /L0t

*ream Leader *culture Unit $Team Member

- PLARC501-1266(1)




. Chronic-Study Fathead Record Sheet

study_ D Stedy T ( Ceere Plot Study)

Test Organism /P-\.“eiﬁt«q\vs "(ﬂ{[‘b.k(’.l(*-s

Beginning Date/Time_4-32-93 / 1050

Ending Date/Time CM29-4% [-rc——ecf(So Coe o4 29-93

Personnel S oo, Vo, me

24

Control/Dilution Water F-mgDd /\.ﬁ'smq cham, bﬂamﬁﬂ
Test Treatment Identification

1. t[: ﬂ'lc’p ((;,,—L’if(;l\

2. Com i sD7

3. (l QQ(V\ L} ot lc,piy
4, [ 1
5. e e [y oA : -
6.
1.
8.
Spawn Date Tile # Hatch Date
LIV E (€, 12,19 21 oD
e 442,23 27 4f3 B _crvo
——— 52

test § | (Pt r:rf‘az':&g)
NOEC > ipo“Te )

LOEC 2 10D &% Sample F Dufes Used
ey ylaa, o123

Notes: CRM 0. I (a8 Q . uw/
' 2 1290 Q odlad, v9fas, R
3. 1w o a7 ,“"[1&
(12 & A, ovlzs
pek. 1L Q.qassd oula, 2%, @ hac
G RS RN ety “’/,;,g

e




t
:

-

! Study _Deé Syl T (r'.L’J(F Pl ff’w(;')

FATIEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

Page _/___ of |

. Personnel So bk Wor . e

ﬁ WA Laeue b

Notes: Used cnly
Boo per Tep. O
Do, O. ’,z‘,f{»,ur\(.L
4 350 b P07

/‘4” & ‘Dﬂr /

A Vrem- {A-u-efe“"

X Y\-’—-‘ I {.&‘.&4—‘“"‘ <

Beginning Date/Time 4-22-92/ .csm Ending Date/Time % -432 /3’—;@ Qy 289G
— Number Alive —
I Treatment | pep | =Day - |
| 1 2 3 4 |\ 5 6 1 _|
! (0 v 1o 10 1 g g
i 2 =) 10 to fo fe /< 10
Cood i i 3 {o /o e 0 i (v s
4 e (!¢ (¢ ro o 1o /*
BY: g e Jodb |t oel | ON-f ot
! VO o & {v e 7 /0
CAav 90 2 lo 1y o 0 jo ‘o 0
507 3 lo " /e ‘0 i (e? /v
4 (o Jo 1o /o o (o 1
By: |5p« e | oot—]| O o | Lo ol
‘ 1o {e /& fo f~ /& 10
Cldan 90 2 1o /v 2 i % |
Jessy 3 {o e 0 fo 1 10 7
4 (o 19 < 10 19 o 70
By: Dyt e w/r,n s I Q‘,‘/!&q»_,
‘ (o b 2 (v 1 R
/ﬁzﬁw R 2 (o le 10 tv 4 O fo
v 3 I 1o 6 /o Jo o q
4 10 o 0 4 o o (& q
By: | a8 o] o | e | cw | v | o
] {o r ) 10 rv | oo 0
TR 2 W0 /0 2t o o g% q
s 3 o Ju 10 W iy 0 q g
4 (O ig 10 fu fo Lo 0
By: A5 | S A Cul 7 4 K2 s
] 2
2
3
4
By:
Togo T 1 3 3 = oy T
Fed- Time/By: 1 gﬁ o Gd ol e o/ 028 ke Cundiy Ol Tt
’[’“?//J" ""B{H / O ont 135t e fea gotihar noslew
~’if5‘,>/~f+ 2y et 10/ z:gg_:'/,:# rsm%w' oo Bk
Dilution Water ID: 1209 130 1310 2 /§/o 13, 127
Canle: CAL  Caa il Cde

(PLARC501-257) Reviewed By: gff W
T




X
€
Analysis of Survival
DOE #1
Starting Date: 04/22/93
Survival (%) Data
Replicate
Treatment il 2 3 4 5 6 7 8 9 10 Mean
MEDIUM 0.90 1.00 1.00 1.00 0.98
CRM9.0 50% 1.00 1.00 1.00 1.00 . . . . . . 1.00
CRM3S 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
S Steel’s Many-One Rank Test
No. of Critical
Treatment Replicates Rank Sum Rank Sum*
RMI.0 50% 4 17 20
RM9 100% 4 1¢) 18
CK1.6 50% 4 10 16
CK1.6 100% 4 1) 16

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

€
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Non-paramatric analysis of toxicity data-

H

> gl

042293
042293
042293
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042293
042293
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MINS

"R OoON
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g o e
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10
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12:26 Thursday,
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STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
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U= D W N e

CRMS.
CRMS.

CRM9
CRMS
PCK1
PCK1
PCK1
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8
U
M
R
T A
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T K
0 50% 16
0 50% 20
100% 18
100% 18
.6 50% 20
.6 50% 16
.6 100% 20
.6 100% 16
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Non-paramatric analysis of toxicity data 2
12:26 Thursday, July 2, 1992

-'» ------- -- STUDY=DOE #1 ST_DATE=042293 PARM=MINS TEST=STEEL ------- e

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

1 :CRM9.0 50% 4 4 20 10
2 i CRM9 100% 4 4 18 10
3. [ PCK1l.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

* k 12:22 Thursday, July 2, 1992
-'-.f---e--@-; ------ STUDY=DOE #1 ST_DATE=042293 PARM=MINS -----<~-c-w-v-- emeemn
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 (CSss 0.092958
cv . 5td 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 -0.081489 10% -0.10186

0% Min -0.12223 5% -0.12223
T1% -0.12223

Range 0.203713

Q3-01 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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Variable=CENTER

Stem
0

o]

-0
-0
-1

Tests of assumptions for survival data (arcsine transformed) 2

TEST FOR NORMAL DISTRIBUTION )
12:22 Thursday, July 2, 1992

STUDY=DOE #1 ST _DATE=042293 PARM=MINS --==v---c--cmouo—aao

UNIVARIATE PROCEDURE

Leaf # Boxplot
8888 4 ’
0000444444 10 P

| |
8888 4 PR, +
22 2 |

e e s )

Multiply Stem.Leaf by 10**-1

Normal Probability Plot

0.075+ el S *
l Sk gk pkppky
-0.025+ R R
| RN e 8 5
-0.125+ ++F ¥
R et e e e e et R

-2 -1 0 +1 +2




f. > 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

-0.12

PARM MINS
ST _DATE 042293
STUDY DOE #1




T ! 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 ----5-—----- m—m—————
Piot of CENTER*RANKIT. Symbol is value of TRT_NO.
CENTER

0.081

0.041

0.000

-0.041

< ~-0.081

-0.122

RANK FOR VARIABLE CENTER -

 NOTE: 30 obs had missing values. 15 obs hidden.
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TEST FOR NORMAL DISTRIBUTION

FREQUENCY OF CENTER

-0.050

-0.025
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Tests of assumptions for survival data (arcsine transformed) 5

July 2, 1992

--.—' ------ -----_-- STUDY=DOE #1 ST DATE=042293 PARM=MINS -~~~ =<mwm=—ccmao-n-

% % %k %k ¥
* k ok k Kk
% % %k Kk
* Kk %k Kk
* % %k %k Kk
% % %k %k %
%* % %k %k *
* % % % %
% % %k k%
% % % k%
% % Kk k%
%* % * %k Kk
Yk % Kk
* de Kk k%
* %k kK

* %k k %k %k




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

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

LEVENE’'S TEST WILL BE USED




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

. . ’ 12:22 Thursday, July 2, 1992

';.o-.~-~-----—f-—_-~~ STUDY=DOE #1 ST DATE=042293 PARM=MINS ----l-~v----cs-uu -

General Linear Models Procedure
Class Level Information

Class Levels Values

TRT 5 CRM9 100% CRM9.0 50% MEDIUM PCK1.6 100% PCK1l.6 50%
Number of observations in by group = 50

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




*

f @épendent Variable: ABS_VAL

f“Source DF
- Model 4

" Error 15
" Corrected Total 19
R-Square

0.642857

DF

DF

Sum of
Squares

0.01792755
0.00995975
0.02788730

C.V.

45.17540

Type I SS

0.01782755

Type III SS

0.01792755

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

General Linear Models Procedure

Mean
Square

0.00448189

0.000663%8

Root MSE

0.025768

Mean Square
0.00448189%
Mean Square

0.00448189

F Value

)

.75

Tests of assumptions for survival data (arcsine transformed) 8
LEVENE’S TEST FOR HOMOGENEITY OF VARIANCE
12:22 Thursday, July 2,

1992

Pr > F

0.0026

ABS_VAL Mean

F Value

6.

75

F Value

6

.75

0.05703962

Pr > F
0.0026
Pr > F

0.0026
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A F ! Page 1 of &
G gy My
FATHEAD DRY HEIGHT RECORD SHEET

-
Study/Date: DOE #1 Personnel: DRH
pang:Date/Time of Drying: 04-29-93/1000 Fish:Date/Time of Drying: 04-30-93/0730
Pans:Date/Time of Weighlng: 04-29-93/133¢ Fish:Date/Time of Heighing: 04-30-93/1000

[P— i
!

| | | Mean Wt. | Mean Wr., |[Mean Wt}

|
|8ample iD | Tare Wt. |Tare + Fish Wt.| Fish Wt, | # Fish | grams |ptfference | mg { Notes:
R ey R Joommormoeeaee Jroemeoann- L fommmomoee- fmmmmmeene- Jeomomn- |
{ 1. | 1.09207 | 1.09271 | o©.00064 | 16 | 0.000064 | - { - |
I ] | ] ! | | | |
| | | ! i [ | | ]
| Initial 2, | 1.02658 | 1.02725 | ©.00067 | 10 | 0.000067 | - { - {
i i | | { | { | }
| I ! | | i | ! !
| 3. | 1.04235 | 1.04300 | ©0.00065 | 10 | 0.000065 | - - |
{ | I | | | 1 | |
[ ) ! ! ! | | ]
| 4. { 1.03951 | 1.04023 | ©.00072 | 10 | 0.000072 | - P - {
I= - ——
finitial 0.000067 f
[ Mean wWt. [
fe=as suBesmmsacEiscimazssacmREamamsmsascsEmansizess
| 1. { 1.05356 | 1.05778 | 0.00422 | 9 | 0.00046% | 0.000402 | 0.469 |}
] | ! | | i | | |
| f J ] | | ! R |
JMEDIUM 2. J 1.02615 | 1.03207 | ©0.00592 | 10 | 0.000592 | ©0.000525 | 6,592
| | | | { | | | {
| | ! | ] | i | |
| 3. | 1.05522 | 1.06045 | ©0.00523 | 10 | 0.000523 | 0.000456 | 0.523 |
{ | | | t | | | |
| | [ I l | | ' | |
| 4. | 1.05162 | 1.05760 | ©0.00598 | 10 | 0.000598 | ©.000531 | ©.598 |
| = = = EEREELIT ====|
{ 1, } 1.07498 | 1.08067 | 0.00569 | 10 | 0.000569 | ©0.000502 | ©.569 |
| | ! | [ ! | [ t
! t | | ] f | ! !
JcrRM 9.0 2. | 1.10342 | 1.10910 | 0.00568 | 10 | 0.000568 | 0.000501 | 0.568 |
| 50% ] ] ! ] I | | 1
| | | | | | | | |
| 3. | 1.12963 | 1.13429 | 0.00466 | 10 | 0.000466 | ©0.000399 | 0.466 |
| I I | I ! | I !
! ! I | | I | | |
| 4, } 0.98488 | 0.98985 | 0.00497 } 10 | 0.000497 | 0.000430 | 0.497 |
{ - cesrmznm|
| 1. | 1.02230 | 1.02759 | 0.00529 | 10 | p.ooos29 | ©.oov462 | 0.529 |
| | I ! ! 1 i ! |
] | ] | | | | I |
fcrM 9.0 2. | 1,05123 § 1.05626 | ©0.00503 | s | o.o0p553 | o0.000492 | 0.559 |
| ] ! | |

{ !

100% |




}

|
| o.o0pas: |
|

| !

| 3. | 1.08410 1.08928 | 0.00518 | 10 | 0.000518 0.518 |
| | | | | | 1
|- | | | | | | ! .

| 4. | 1.08%81 | 1.09505 | 0.00524 | 10 | 0.000524 | o0.000457 { 0.524 |
| ree— - R— B Ny p——
| 1. | 1.03557 | 1.04093 | 0.00538 | 10 | 0.000536 | 0.000469 | 0.536

| | ! | ! | 1 1 ]
I ] | ! I | } | |
JPCK 1.6 2. | 1.08163 } 1.08693 | 0.00530 | 10 | 0.000530 | 0.000463 | 0.530

| sox ! ! | | | | | |
[ ! [ [ [ ! I I [
| 3. | 6.97829 | 0.98298 | 0.00469 | 9 { 0.000521 | 0.000454 | 0.521

! | i | | | | | |
| } | | | ! 1 | i
i 4. { 1.05432 | 1.05932 | 0.00500 | 9 | 0.000556 | ©0.000489 | 0.556 |
feraas=sas messcescassaxs==s = azmms=szssc=s B
| 1. | 1.04275 | 1.04795 | o0.00520 | 10 | 0.000520 | 0.000453 | 0.520 |
| ] | ] I 1 I | |
| | | | | | | ! |
|pcK 1.6 2. | 1.07245 | 1.07671 | 0.00426 | 9 | 0.000473 | 0.000406 | 0.473 |
I 1o00% | | I i | | I |
l | | | | ] | | |
| 3. ] 1.05678 | 1.06180 | ©0.00502 | 9 | 0.000558 | ©.000491 | 0.558 |
{ | l | | { l | {
| i ! | ] ! i | |
| 4. | 1.08747 | 1.09257 | 0.00510 | 10 | 0.000510 | 0©0.000443 | 0.510

| PR

SrmuNsmawkozZzCEzESazZEs

Reviewed By: Rusaell

P |

A

2




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.
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
QIEDIUM 0.47 0.59 0.52 0.60 - 0.54
2 CRMS 50% 0.57 0.57 0.47 0.50 . . . . e 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 0.47 0.56 0.51 0.52

5 PCK1.6 100%

Asterigk (*) indicates wvalues significantly less than control (MEDIUM).

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

Among 4 0.002 0.001 0.300 0.8706
Within




Analysis of untransformed data : 1
15:09 Sunday, July 5, 1992

STUDY=DOE #1
ST_DATE=042293
PARM=MING

DUNNETT'S TEST

T = 2.36 ALPHA = 0.05

TREATMENT N MEAN SIGNIFICANT
DIFFERENCE
MEDIUM 4 0.54
CRMS 50% 4 0.53
CRM9 100% 4 0.53
PCK1.6 50% 4 0.54
PCK1.6 100% 4 0.52
MINIMUM SIGNIFINANT DIFFERENCE = 0.07

THIS REPRESENTS A 12.51 % DECREASE IN SURVIVAL FROM THE CONTROL




TREATMENT

2 CRMS 50%

3 CRMS 100%

4 PCK1.6 50%
5 PCK1.6 100%

0.47
0.57
0.53
0.54
0.52

MINIMUM SIGNIFINANT DIFFERENCE
DECREASE IN SURVIVAL FROM THE CONTROL

STUDY=DOE #1

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

ST_DATE=042293
PARM=MING
DUNNETT’S TEST

T =

.59
.57
.56
.53
.47

[=N el el e Nl

OO0 O OO

.52
.47
.52
.52
.56

THIS REPRESENTS A 12.51

OO OO0

2.36 ALPHA = 0.05

REPLICATE

4

.60
.50
.52
.56
.51

(ool el elNel

MEAN

.54
.53
.53
.54
.52




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

. General Linear Models Procedure
o ' S Class Level Information
Class Levels Values
TRT 5 CRM9 100% CRM9 50% MEDIUM PCK1l.6 100% PCK1.6 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

‘ ‘ S ~ General Linear Models Procedure
Depenaént Variable:‘RESP | N
o Sum of Mean
Sou:;e DF Squares Square
;,Model' 4 0.00203000 0.00050750
’Jér;o; 15 0.02502500 0.00166833
Corrected Total lém 0.02705500
R-8Square C.Vv. Root MSE
0.075032 7.684899 0.0408452
Source DF Type I SS Mean Square
TRT 4 0.00203000 0.00050750

Source DF Type III SS Mean Square

0.00203000 0.00050750

F Value

F Value

0

F Value

0.

.30

.30

30

4

15:09 Sunday, July 5, 19892

Pr > F

0.8706

RESP Mean

0.53150000

Pr > F

0.8706

Pr > F




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

. ° 15:07 Sunday, July 5, 1992
- _f;,.-f--~,:~,—--e-—,--- STUDY=DOE #1 ST DATE=042293 PARM=MING ----=---=cn===w--=o-

UNIVARIATE PROCEDURE

Moments

N 20 Sum Wgts 20
Mean 0 Sum 0
Std Dev 0.036292 Variance 0.001317
Skewness -0.26288 Kurtosis -0.52069
Uuss 0.025025 C(CSS 0.025025
cv . Std Mean 0.008115
T:Mean=0 0 Probs>|T| 1.0000
Sgn Rank -2.5 Prob>{s| 0.9344
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
T 0% Min -0.075 5% ~0.06625
S— 1% -0.075

Range 0.13

Q3-01 0.05625

Mode -0.0125

Extremes
Lowest Obs Highest Cbs
-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
60.00

o,

% Count/Nobs
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Tests of assumptions for untransformed data 2
Test for Normal Distribution

XA

F * 15:07 Sunday, July 5, 1992
_,’___—______,_-;____ STUDY=DOE #1 ST DATE=042293 PARM=MING: - ==& cmmmm cm e vm e
UNIVARIATE PROCEDURE
- Variable=CENTER
Stem Leaf # Boxplot
4 22555 5 |
2 28 2 do - +
0 25 2 o+ ]
-0 822852 6 LR *
-2 85 2 R +
p -4 85 2 |
z -6 5 1 |
R e et ¥
Multiply Stem.Leaf by 10**-2
Normal Probability Plot
0.05+ ¥k kppkgpg ¥
| * Kpdid
| . LT
-0.01+ TgpkgpkF x
| .
| PR N
. -0.07+ +htr s
B R et e e e e e et =
-2 -1 0 +1 +2 '




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

‘ ‘ ‘ UNIVARIATE FROCEDURE

Schematic Plots

variable=CENTER

-0.08

PARM MING
ST_DATE 042293
‘ STUDY DOE #1




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

-.-----------'---- STUDY=DOE #1 ST_DATE=042293 PARM=MING --=-=---=--=-cw-omen
Plot of CENTER*RANKIT. Symbol is value of TRT_NO.
CENTER

0.06

45

RANK FOR VARIABLE CENTER

NOTE: 30 obs had migsing 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
CRMS 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

M

DOE #1

DOE #1

042293 MINS
INITIAL NUMBER
042293 MINS
INITIAL NUMBER

© 042283 MINS.

INITIAL NUMBER
042293 MINS
INITIAL NUMBER
042293 MINS
INITIAL NUMBER

1 MEDIUM

2 CRM9.0 50%

"3 CRMS-1Q0%: .

4 PCKl.6 S0%

5 PCKl1.6 100%

10

10

10

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

00
00
00
00

00

.00
10.

00

10

10.
10.
10.
. .06
10.
10.
-10.
.00
10.

.00

00
00
00

00
00
00

00

10.
10.
10.
10.
10.

10

10

00
00
00
00

00
.00
.00
.00
.00
10.

00

10.
10.
10.
10.
~16
10.
.00
10.
.00

10

10.

00
00
00
00

.00

00

00

00




DOE #1
DOE #1
DOE #32
‘Dq 4
. DOfsv#1

042293 MING
042293 MING
042293 MING
042293 MING
042293 MING

MEDIUM
CRM9 50%
CRM9 100%
PCK1.6 50%

W N e

n

PCK1.6 100%-

[« 2 elNeNe Nl

.47
.57
.53
.54
.52

C OO0 o O

.59
.57
.56
.53
.47

0.52
0.47
0.52
0.52

0.56 -

OO o OO

.60
.50
.52
.56
51




Chronic Study Zooplankton Record Sheet

study_ D0 Stedy T (CRERY Pilot Study)
Test Organism C’«:f".ocﬂa-f/mi« d b
Beginning Date/Time_ M- 22-93 / /7S

Ending Date/Time G- 2% 5 3 / s
Personnel O &

)

Control/Dilution Water f*mc’l) f‘ﬁ‘ﬁ en_Cheam < covat shect?
Test Treatment Identification

1. Comen (Goateol)

2. CRm 9.0 5D

3. CAm Qo Iou¥

4.  Pek Vb SDY

5.  Pek bl oD

6. o
7.
8'
Released Fron To
Date Time Date ' Time
2495 | 16D s ARG S § e

Test #_ | (Prlof S-h)o\g)
NOEC N _{on 07
Loec .~ VY /Y

Notes: StATIoN SAmMPLE A1 DATES vsEd

Cam. 9.0 1 12%4 & /22 J(H/)-.S »

2 1290 § oq/,_q , 6y i
2406 Q ,

3, PR c4yyy

Pl (., L (279 & waq i3
1285 Q o4 fau, wulas Ve
3, 121K RS
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CERTODAPHNIA 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
EDIUM 19 17 22 197 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 PCK1l.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




TREATMENT

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

STUDY=DOE #1

ST_DATE=042293

PARM=CERR

DUNNETT'S TEST
T = 2.22 ALPHA =

10
10
10
10
10

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

MEAN

20.
21.
.00
.30
25.

26
23

10
60

70

MINIMUM SIGNIFINANT DIFFERENCE
THIS REPRESENTS A 10.81

DECREASE IN SURVIVAL FROM THE CONTROL

SIGNIFICANT
DIFFERENCE




TREATMENT

1
2
3
4
5

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

19
20
21
23
20

MINIMUM SIGNIFINANT DIFFERENCE
THIS REPRESENTS A 10.81

STUDY=DOE #1

ST _DATE=042293
PARM=CERR
DUNNETT’S TEST

T =

17
23
27
24
26

2.22 ALPHA = 0.05
REPLICATE

3 4 5

22 19 22

22 22 21

27 27 29

20 26 24

27 28 30

19
21
24
24
25

Analysis of untransformed data
12:40 Thursday, July 2, 1982

18
22
23
23
24

20
20

25

24
24

2.17
DECREASE IN SURVIVAL FROM THE CONTROL

23
23
28
20
28

10

22
22
29
25
25

MEAN

20.
.60
26.
.30
25.

21

23

10

00

70




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

‘ General Linear Models Procedure
- ' ‘ Class Level Information

l Class Levels Values

TRT ) 5 CRM9.0 100% CRMS.0 50% MEDIUM PCK1.6 100% PCK1l.6 50%

Number of observations in data set = 50




Source
Model

Error

Source
TRT
Source

TRT

Corrected Total

Analysis of untransformed data

4

12:40 Thursday, July 2, 1992

General Linear Models Procedure

Dependent Variable: RESP

DF

45

49

R-Square

0.548426

DF

DF

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 Sgquare

65.43000000

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




Tests of assumptions for untransformed data 1
Test for Normal Distribution

* 12:33 Thursday, July 2, 1992

UNIVARIATE PROCEDURE

Variable=CENTER
Moments
N 50 Sum Wgts 50
Mean -0 Sum 0
Std Dev 2.097131 Variance 4.397959
Skewness -0.53603 Kurtosis 0.294791
Uss 215.5 CSS8 215.5
cv . 8td Mean 0.296579
T:Mean=0 0 Prob>|T| 1.0000
Sgn Rank 32.5 Prob>|S] 0.7572
Num “= 0 50 ’
W:Normal 0.974081 Prob<W 0.5102
Quantiles (Def=5)

100% Max 4.3 99% 4.3
75% Q3 1.4 95% 3
50% Med 0.4 90% 2.5

' 25% Q1 -1.1 10% -3.05
0% Min -5.7 5% -3.3
— 1% -5.7

Range 10

Q3-Q1 2.5

Mode 0.4

Extremes
Lowest Obs Highest Obs
-5.7( 41) 2.7( 34)
-5¢ 21) 2.9( . 9}
-3.3¢ 39) 3¢ 25)
-3.3¢ 33) 3¢ 30)
-3.1¢( 2) 4.3¢( 45)




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

-' ------- ‘wi------ STUDY=DOE #1 ST_DATE=042293 PARM=CERR <--=====---v--oux- -

UNIVARIATE PROCEDURE
Variable=CENTER

Stem Leaf # Boxplot

w
[

00

79
033
7999
000344
7777
0 34444
-0 331
-0 7766
-1 1110
-1 7766
-2 10

O R NN W WS

N WU W
——
'
t
+
t
I
———— % —

-3 3310 4

@ s

N -5 ¢ 1 0
S -5 7 1 0

e N e it S




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

"—.-----------'---- STUDY=DOE #1 ST _DATE=042293 PARM=CERR -<---=---rocomanom-"
UNIVARIATE PROCEDURE
Variable=CENTER

Nermal Probability Plot
4,25+ ' Fa*
| +++
3.25+ +* %
! +¥ 4%k
2.25+ * %
i * ko
1.25+ *k kg
l *k g
0.25+ 7 k%
[ * %
-0.75+ ¥ %k
‘ kg
-1.75+ * % %
| .
-2.75+ ++%
l ** %
-3.75+ +++
| ++

‘ -4.75+ ++ *
| ++

- -5.75+ *
B el R e e kSt TR e e
-2 -1 0 +1 +2




Variable=CENTER

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

UNIVARIATE PROCEDURE
Schematic Plots

14

12

10

2

o +
! |
Koo *
0 o+
| |
N +

I

-2 l

l

l

, |

-4 '

|

0

0

-6
____________ +——-—---—_——

PARM CERR
ST _DATE 042293

STUDY DOE #1

1992

R ]

o etk ¥




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

-' --------------- STUDY=DOE #1 ST _DATE=042293 PARM=CERR -----==--o-cc-moouo-
Plot of CENTER*RANKIT. Symbol is value of TRT_NO.

CENTER

RANK FOR VARIABLE CENTER

NOTE: 21 obs hidden.




TREATMENT

MEDIUM

CRMS.0 50

CRMS.0 10

PCK1.6 50

PCKi1.6 10

Tests of assumptions for untransformed data

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

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

BARTLETT'S TEST STATISTIC = 8.009
PROB>B = 0.091

July 2,

6

1992




. w Udzz3 CURR 1 MEDIUM 19,00 17.00 22,00  15.00  22.00  19.00 18.00  20.00 23,00  22.00
. n * Gszyy CERK 2 CKMY.0 SOV 20,00  23.00 ' .22.00 22,00 21,00  21.00  22.00 20,00 23,00 22.00
- 042293 CEKR 3 CRM9.0 1008 21.00 © 27.00 .. 27.00  27.00  29.00 24,00  23.00 25,00 28,00  29.00 .
. . 042293 CEKR  4°PCK1.6 508 23.00 24,00 20,00 26,00 © 24.00 24,00 23,00 26.00 20,00 25.00 T
. 0azz93 CERK % PCKI.6 1008 20.00 ! 36.00 . LE

‘27.00  28.00 30.00 25,00 24.00 24.00 20.00 25.00 R
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Project Study_rec

Project Instrument Record Sheet

Steelsy T

Beginning Date

AP A B EEN

G ~RE -G 5 - e -
Ending Date of ~ 20 53 - [

DO Meter

pH Meter(s)

Conductivity Meter

Thermometer(s)

Model YSIZ shodel 57

TVA Tag__ S 43347 ]

Calibration bate [/-277— 7 <
™o~ .

Hodel & p—-*fi"‘-} S/7.25T

TVA Tag - '~ /7

Calibration Date_// —v/¢ ==

Model llod . 357 of

TVA Tag_ S¥322.7 7 _

Calibration Date .5 /<7 &

Model /fodef 3.2
TVA Tag_S% 3389 ‘
Calibration Dateﬁf%?‘}r:;r:si TS

Model > fk‘.@ S O7 e
TVA Tag s} Q¢ Sw o~ 3,07

Calibration Date 4~$-5 Z—.
MOdElé/_)JLC—($ ,5/6?7“"’4 7T o

TVA Tag__ /M 305~
Calibration Date (- S-S 2.
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PROJECT REAGENT RECORD SHEET

Beginning Date:

Personnel: UfH

Ending Date:

oA 22535

P e

L fr—

WINKLER TITRATION METHOD
Alkaline- Iodtde—l\llde

Brand (/ <" "“
lot # 1 2
Exp. .

Sulfuric Acid:

Brand N
Lot # E; o 3O rd

Exp.

pH BUFFER SOLUTIONS
Brand (~ '« i

lot # [ ogv

Exp. ‘(h (/i
pH :

Brand ) / i/

Lot # T

Exp.

Manganous Sulfate

Brand }:v;.
Lot # g§1 e

Exp.

N

Thyodene: )
Brand F e
Lot # )

Exp. Iy l_...

Brand 0@ of
ot # ese T
:u-é"'{" < %

Exp. i A

CONDUCTIVITY STANDARD SOLUTIONS

200 umhos:

Brand v 3 id e
Lot # A5 D
Exp. UG

ALKALINITY TITRATION
Sulfuric Acid Solution N/50:

Brand /Hrifline-tlpo <

720 umhos:
Brand“g) Lo @ Lo

lot # /..23572 <
Exp. /-""5“/‘

Lot # f/ RCC LT ES

Exp. _Fauidifn

HARDNESS TITRATION

Hardness Titrating Solution: :

Brand ©_ it <0
Lot #{! -7 ,’UU

Exp. Ao ut- F,—,

CHLORINE TITRATION

DPD Powder Pillows:

Brand /T4 K-
Lot # /. i~
EXp. _foue

PLARC501--632

Hardness Indicator: .
Brand CH[ «.) /e’C{.“.

Lot#/\" !

Exp. - f

Potassium Iodidf; '
Brand _ JVelvams
Lot # _ ol srst et

Exp. e d ,:

FAS:

pi 10:

e 2GS (e

Sodium Thiosulf@te:

Brand gr{«f('é?""
tot #_J (37

Brand [}T" <t
Lot # VO3 7

Exp. (Xt 93

umhos :

Brand /
Lot # AN
Exp.

Hardness Buffer Solution:

Brand ( ',(j;, /<§‘0u) (Lot
Lot # XL Gk

Exp. I;lnl«-( ,

Brand QJ( o i
Lot # _AIHY
Exp. <-72-5 %
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DO METER STANDARDIZATION 12

METER ID: 172

e Py

DATE: &' - 1 $- 9% TIME: 0 /s BY: 3P DATE: M - /5-93 TiME: J0%O  BY: PP
INITIAL READING: 7.9 : INITIAL READING: %0

WATER TEMP: A 7~- A P¢ WATER TEMP: 2.2 8°C
WINKLER #1: 7.7 #2: 5. O WINKLER #1: ¢ © #2: $-u
X:_ 7,75 X: 3.0
CORRECTED READING: 3. © CORRECTED READING:  %.&
NOTES:
DATE: O4-19 -13 TIME: G722 BY: Cie DATE: Y- 9.3 TIME: J23s  BY: (| /[
INITIAL READING: 722.9°¢C INITIAL READING: 3-+"& ¥4
. WATER TEMP: .0 WATER TEMP: R 3. ,¢
WINKLER #1: £.4 #2: §.7 ' WINKLER #1: & <~ #2: R.5
X: ¥. < X: g5
CORRECTED READING: ¥. b CORRECTED READING: 8.5
NOTES:
DATE: 04 -20-43  TIME: gu3v  BY:_Cue DATE: ¢-ac 73 TIME: /¢ 2c  BY: 300
INITIAL READING: 3.3 INITIAL READING: .5
WATER TEMP: _ 22.7 'C WATER TEMP: 2, 8% <.
WINKLER #1: 2.3 #2: &3 WINKLER #1:  $-3 #2: & 3
X: s X: 5.2
CORRECTED READING: 5 .Y CORRECTED READING: $3
NOTES:
24
DATE: (4.21-63 TIME: 012l BY: .z DATE: ¢4 ke 43 TIME: 1704 BY: .,
INITIAL READING: §.L INITIAL -READING?  ¢.s
WATER TEMP:  22.] ) WATER TEMP: 22.5 % )
WINKLER #1: k.2 #2: £ WINKLER #1: ¢ #2: <.
Xi___¥.v X: F .55
CORRECTED READING: - § .G CORRECTED READING: €y
NOTES:
DATE: 04 - 23 -G3 TIME: Oeu3  BY: Cuf DATE: 4-22.9%  TIME: yar(  BY: gy &
INITIAL READING: __ §.G INITIAL READING:__ € &
WATER TEMP: _al.8 ¢ WATER TEMP: 1), 2
WINKLER #1: .7 #2: 3.6 WINKLER #1: i #2: 4
X: §. 65 X: g,
CORRECTED READING: A CORRECTED READING: 5, (.,
NOTES:

e e o g D S Ou o o e e e B e T I T I T I T T e I D At o S e v e e e e o S g e S P A T e e e o e




DO METER STANDARDIZATION

13

?

i

METER 1D:
pATE: 42D G2 1mg, A0 gy DHT
INITIAL READING: g5 :

WATER TEMP: 2 2--‘€
WINKLER #1:___ .5~ #2:_ S

X:_ Keds

CORRECTED READING: K. &

DATE: £/ 7.2
INITIAL READING: & ¢

WATER TEMP: 72 & iy
WINKLER #1:__ 3 4pe G

X: & =

CORRECTED READING: =

NOTES:

pATE: 4= TIME: o3 By: OMN- pare: <02 Tme;/ ol gy o M
INITIAL READING: ¥ INITIAL READING: 7§
. WATER TEMP: A2 7 - WATER TEMP: 23 = N
WINKLER #1: 7% #0: 77 WINKLER #1: S #2: 7

x:lL*v S S
CORRECTED READING: /- 7 CORRECTED READING: _ ,° -
NOTES:

DATE:_4/- 25~ ;
INITIAL READING: /- %

WATER TEMP: A3 0%
WINKLER #1: ;[ k2

Xi___ 727
CORRECTED READING:___ 7+ 7

NOTES:

2.7

TIME;_ /S By:_

DATE: OY-23-93 TIME: 1p 335 BY: w7
INITIAL READING:  23—dcres v L+ 43
WATER TEMP: 93 ¢ o -
WINKLER #1: 2% #2: 7.7

X: 1.1
CORRECTED READING: 7.7

INITIAL READING: _ §-3

WATER TEMP:__ 22 G

WINKLER #1:__Z 3 w:. $4
X:_ ¢ 273
CORRECTED READING:__ §" 3

NOTES:

pATE: /7 L
INITIAL READING:__ 7
WATER TEMP: A
WINKLER #1:__ .7, #2:

X: G
CORRECTED READING:__ . .,

27 .. N

oATE: -7 TE 1pe:. Feov py: DI

INITIAL READING: <O [

WATER TEMP: )R 0 T~

WINKLER #1:__ 2 = #2:
X: KA

CORRECTED READING: _ ¥ . [

NOTES:

DATE: =275 1ime: /202 By: D1

INITIAL READING: <O
WATER TEMP: EL .
WINKLER #1: Y. ¥2:
X: r?' r/ K .
s

CORRECTED READING: i
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D0 METER STANDARDIZATION

METER 10:

A

4

Css” o g ,
pate:_ 4 A8 s 223 ey DIE pate: AR qme 5T ey DI
INITIAL READING:____ ¢V INITIAL READING: ____ % |
WATER TEMP:__ 2. % : WATER TEMP:__ 2 & %
WINKLER #1:___ & ( #2: . 2z WINKLER #1:___ f- [  #2:  T3c?
X K- (5 X:__ %05
CORRECTED READING: < CORRECTED READING: __ - - |
NOTES:
', - - L = ===z
-, Ve N -
DATE: /- Tes_ 0V y: D= e 0395 T osss sv: e
INITIAL READING:” i@~ £ | INITIAL READING: __ 7.
WATER TEMP: N7 A o WATER TEMP:_ 23.) ¢
WINKLER #1:___ 7 #2:__ 3 &7 WINKLER #1:__ 8 .1 #2:_§.0
X 6.5 X: g8 cs
CORRECTED READING: -~ [ CORRECTED READING:__& .o
& Y. — - - Sov2 ‘?m
NOTES: { fdoge (,' Ut /‘ - H-9 “J\ . \ 0 g oo n./,u, L. L\G-OS"‘S
DATE: (05-0Y 43 TIME:_(ecxy  BY: Cugp DATE: G:5-0Y 43 TIME:_f93% BY: Gy
INITIAL READING: $.0 INITIAL READING:___7.¥
WATER TEMP:____.23.3 ¢ WATER TEMP:__23 .1 ¢ '
WINKLER #1:___ §.0 #2:_7.9 WINKLER #}:___ 7.7 #2:__ 2.9
X voh Y X 7.5
CORRECTED READING:__§.¢) CORRECTED READING: 7.
NOTES:
OATE: -5 43 TiMer_7-2% pv:_ O pare: £-5- 23 qime: 132 3Capy: b U
INITIAL READING:__ <7 INITIAL READING: ___7-&
WATER TEMP:___ Q. 7 ) WATER TEMP:__ 23 € —
WINKLER #1: 2.7 w5 WINKLER #1:___ 7 © #2:__ 7 2
X e E X: TN
CORRECTED READING: __ " §~ CORRECTED READING: S
NOTES: :
___________________________________________________________________________________________ |
onte: S~ 9.2 vwe:_ 7 Z%v:_DH— omie: 5 (o vive: /23 7 py: DN
INITIAL READING: 27 INITIAL READING:___ 2 7 .
WATER TEMP:_ /2. 7 WATER TEMP:_ X%
WINKLER #1:___2 (, 02:__ 7 (o WINKLER #1:___ 2 & w2z 2] |
S 2

x.____;z_gi______ .
CORRECTED READING: _ 7 G

X: Z S
CORRECTED READING: 7 [ f




24
pH METER STANDARDIZATION

’ DATE: Ld/-F 3 TIHE:% spv:GKl_{ pate: A4~21-43  Tmee: 1025 ey J)
Buffer Temp:___/ 3 ¢ Buffer Temp: _7¢Z.5 °<
pH 7.0 BUFFER  Initial Reading:__ 7,03 pH 7.0 BUFFER  Initial Reading: {-O0

Corrected Reading:_Z,0 0 ) Corrected Reading: . 0%
pH 4.0/@

pH 4.0/10.0 Initial Reading:_/¢g.¢o Initial Reading: 4. 41
BUFFER Corrected Reading: /7.c’ BUFFER Corrected Reading:/{z .00
A 1 e

% Slope: S § % Slope: a4,

ADDITIONAL Reading -15 Sec:_ /7,7 ADDITIONAL Reading -15 Sec: +. 11~
. - . . . -

STANDARD Reading - 1 Min:_ /.. STANDARD Reading - 1 Min:_4.27

NOTES: e . A L 1 ZE-%t O

DATE: ¢c4-272 <2  TIME: ¢usz  BY: cup  DATE: A-22-493 TiMe: 1813 8y: A

Buffer Temp:_22.3'c Buffer Temp:_ZZ.L "¢
f pH 7.0 BUFFER  1Initial Reading:_7.93 pH 7.0 BUFFER Initial Reading:__ ¢ 41
’ Corrected Reading:_7.0¢ Corrected Reading: 4.J U
pH 4.0/10:0 Initial Reading: __ J0.o pH 4.0/@ Initial Reading: 9.99
, BUFFER Corrected Reading:_ ‘o-co BUFFER Corrected Reading: fU. ()
’ % Slope: _99.57. % Slope: _44.7 7o
ADDITIONAL Reading -15 Sec:_ 7.¢2 ADDITIONAL Reading -15 Sec:__ 7. 71
STANDARD Reading ~ 1 Min:__ 7.1 STANDARD Reading ~ 1 Min: 3- 10
1 NOTES:
pate: (2353 Tme: 0% ey (DY pate: I3 TiHe: (Aoz_ gy: O -
! . Buffer Temp: 22> Buffer Temp: A3 [
J pH 7.0 BUFFER  Initial Reading:__ (,» 2 &~  pH 7.0 BUFFER Initial Reading: 7. O |
Corrected Reading:__ 7 ¢'2° Corrected Reading:_ oL
pH 4.0/10.0 Initial Reading: /5 ¢22  pH 4.0/10.0 Initial Reading: rue/
BUFFER - Corrected Reading: _/<%¢’7> BUFFER Corrected Reading:_/¢>.07>
% Slope: 7% %= % Slope: Sy e,
ADDITIONAL Reading -15 Sec: 2-'751 ADDITIONAL Reading -15 Sec: 7 74
STANDARD Reading - 1 Min:___7 7 STANDARD Reading - 1 Min:__ 7. 75
NOTES: .
: pATE: f 2993  time: &7 py: DN pate:_ 404 TiMe:_ /et gy DH-
' : Buffer Temp: 25 5 Buffer Temp: ., Xi¢. 7"
pH 7.0 BUFFER  Initial Reading:__ /O( pH 7.0 BUFFER  Initial Reading: o
Corrected Reading:__ 7 &£ Corrected Reading:_ ¢
pH 4.0/10.0 Initial Reading:__ /0 ! pH 4.0/10.0 Initial Reading: 7./ %
BUFFER Corrected Reading: /70007 BUFFER Corrected Reading: /< +"%)
% Slope: 929 % Slope: A
ADDITIONAL Reading -15 Sec:__ 7. 7 7 ADDITIONAL Reading -15 Sec:__ "/ 7 3~
STANDARD Reading - 1 Min:___ .79 STANDARD Reading - 1 Min:__ /. 7/~
NOTES

pATE: 4 2% 43 qrue: Yed gy DI pATE: gy- 2893 TIME: 100 BY: Cuz

Buffer Temp: __ ,JJ & : Buffer Temp: Y.t
pH 7.0 BUFFER Initial Reading:___ .~ < pH 7.0 BUFFER Initial Reading: 7&¢

Corrected Reading:__ 7 <'< Corrected Reading: ‘7¢0o
pH 4.0/10.0 Initial Reading:__ /&.< | pH 4.0/40:0" Initial Reading: 9.4§
BUFFER Corrected Reading:_ /.00 BUFFER Corrected Reading: to.00

% Slope: 2730 | % Slope: __ @9.8 7
ADDITIONAL Reading -15 Sec:__ /. ¥/ ADDITIONAL Reading -15 Sec: 9.5\
STANDARD Reading - 1 Min:__ /. 7*[ STANDARD Reading - 1 Min:  7.60O
NOTES i

PLARC501-980(C)




pH METER STANDARDIZATION 25
METER 1D: #/'
oate: - 2093 g0 gy DM pate: pae 93 TIME: /o /0 BY: uds.
Buffer Temp: ./ o3 . = Buffer Temp: 23 3
pH 7.0 BUFFER  Initial Reading: /- C.A_ pH 7.0 BUFFER Initial Reading:_ ¢ 7J
Corrected Reading:__ 7. ) Corrected Reading:_ 250
pH 4.0/10.0 Initial Reading:_ 3 & 7 pH 4.0/10.0 Initial Reading: 9. 4F
BUFFER Corrected Reading: (& ¢z BUFFER Corrected Reading: (v oo
% Slope: S 2 s % Slope: X 722
ADDITIONAL Reading ~15 Sec: /. At ADDITIONAL Reading -15 Sec:
STANDARD Reading - 1 Min: 7 2 STANDARD Reading - 1 Min:
NOTES:
pATE: - 2793 quup: Jio & gy b b pare: 4-27-93  Tve: 1D3% ay! ,";[
Buffer Temp:___ =233 | Buffer Temp: £ 35,7 °C
pH 7.0 BUFFER  Initial Reading:_ /».% / _ pH 7.0 BUFFER Initial Reading:__ .91
: Corrected Reading: 2 -0 Corrected Reading: .90 J.00
pH 4.0/10.0 Initial Reading:__ z¢%-¢00) pH 4.0/10.0 Initial Reading: ‘Z G
BUFFER Corrected Reading:_/¢- <O BUFFER torrected Reading: (0. 80
% Slope: _ /OV- %o % Slope: JUD .0 Yo
ADDITIONAL Reading -15 Sec:__ /- 7 ; ADDITIONAL Reading -15 Sec:__ 1. {3
STANDARD Reading - 1 Min:P157= [ sTANDARD Reading - 1 Min:__7]. 74
NOTES:
DATE: o - 2% - 13 TIME: 0¥ BY:_Coz  DATE:_¢}-2%-43 TIME:_(DZ5 By: :{
Buffer Temp:_23.3'C Buffer Temp:__ /4.0 7t
pH 7.0 BUFFER  Initial Reading:_ [ &5 pH 7.0 BUFFER  Initial Reading:__{. 00
Corrected Reading:_7.c9 Corrected Reading: l PR
pH 4.0/10.0> Initial Reading: (e e pH 4. 0/(‘\0 Initial Reading:__ 4. ~f'(
BUFFER Corrected Reading:_s0 <0 BUFFER Corrected Reading: 8.0
% Slope: __ 190.2°/. % Slope: __ [ BU. D T
ADDITIONAL Reading -15 Sec:__ 2.5 ADDITIONAL Reading -15 Sec: 1. % |
STANDARD Reading - 1 Min:__ 2.¢2 STANDARD Reading - 1 Min:__ 4.02
NOTES:
pate:_“f 32 TiHe: F zo p: OH— pare: 4~ 2%-93 1ime: 1632 By N
Buffer Temp: ¥ -1° 'd Buffer Temp: 24 .
pH 7.0 BUFFER Initial Reading: . 7o f pH 7.0 BUFFER  Initial Readmg AN
Corrected Readmg- L’i') Corrected Reading: »'h. 2X8)
pH 4.0/10.0 Initial Reading: g "5 %7 pH 4.0/10.0 Initial Reading:_ “f. ‘[ %
BUFFER Corrected Reading: g O C¥2 BUFFER Corrected Reading:; (). J 0
% Slope: /@‘J 0 E % Slope: (l/ b /e
ADDITIONAL Reading -15 Sec: 2 77 - ADDITIONAL Reading -15 Sec:__ 7.7}
STANDARD Reading - 1 Min: 775 STANDARD Reading - 1 Min:__ /. | &
NOTES :

DATE: 95- (398 TIME: OLIV  BY: GO DATE: % ~3-473 Time: 020 gy: 3

Buffer Temp: 23 7°¢C ‘ Buffer Temp: /4.1 '«
pH 7.6 BUFFER Initial Reading:_ %.06 pH 7.0 BUFFER Initial Reading: (o- % {

Corrected Reading:_7.00 Corrected Reading: 7. o1
pH 4.0/@ Initial Reading:__ /0.0 pH 4. ono o > Initial Reading: 7. 0/ 2)
BUFFER Corrected Reading:__ Jo.00 BUFFERL- Corrected Readlng a:/0- 00

% Slope: 1001 7. % slope: 100 Q ?
ADDITIONAL Reading -15 Sec:_ .41 ADDITIONAL Reading -15 Sec:
STANDARD Reading - 1 Min:__7. 2§  STANDARD Reading - 1 Min: 5 {
NOTES: {) R T oY, N T (4
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pH METER STANDARDIZATION 17

METER 1D: 7.3

DATE: i i/~/ 4 23 TIME: 4.SO  BY: D DATE: 04 -20-03  TIME: s BY: (ar

Buffer Temp:_24. 0" C Buffer Temp:_24 ¢
pH 7.0 BUFFER  Initial Reading:__7.¢ pH 7.0 BUFFER  Initial Reading:_3.¢
Corrected Reading: /. ¢ Corrected Reading: 7.¢
pH 4.0/10.0 Initial Reading:_ ¢.¢ pH 4.0/10.0 Initial Reading:_4.C
BUFFER Corrected Reading:_4.¢ BUFFER Corrected Reading:_:(.
% slope: _4%.5 2, % Slope: _ a4 /.
ADDITIONAL Reading -15 Sec:_ 2.7 ADDITIONAL Reading -15 Sec:__ 7.2
STANDARD Reading ~ 1 Min:_3.% STANDARD Reading - 1 Min:_7.4
NOTES: (lecic ol gacle 04 12%5 “dowiagdized co by Gro bhixen, el medo (s .f;»!a/refm“ffg.”"
o CY
; oo
OATE:_ /90 /32 TIME: D992 BY: 7S DATE:.(QU-22 93 TIME: i1y BY: Cep pie
Buffer Temp: -~ Buffer Temp: > 7 - Cee/
pH 7.0 BUFFER  Initial Reading: /- © pH 7.0 BUFFER  Initial Reading:__ 7.c
Corrected Reading: 70 , Corrected Reading: - ¢
pH 4.0710.0  Initial Reading:__ %0 oM 4.0710.0  Initial Reading:___ /.o
BUFFER Corrected Bgadi/ng: &0 BUFFER Corrected Reading:_ /.
% Slope: “16.5 % Slope: _ 64 5 /.
ADDITIONAL Reading -15 Sec:_ /3 ADDITIONAL Reading -15 Sec:__ 7.
STANDARD Reading ~ 1 Min:__ 7 ¢S5 : Reading - 1 Min:___ 7.3 Hor -
NOTES : W), s XTPIER S A A

T : == ===

DATE: (o4 24 43 TIME: 320 BY: (a2 DATE: oy A -453 TIME: a4s  BY: ¢en
. Buffer Temp:_ 03 ‘¢ Buffer Temp:_ 323 ¢
pH 7.0 BUFFER - Initial Reading: _.7.0 pH 7.0 BUFFER  Initial Reading:___7.¢
Corrected Reading:_7.0 o Corrected Reading: 7.©
PH7.0710.0 Initial Reading:  d.¢ pH 4.0/10.0 Initial Reading:  ‘t.
BUFFER Corrected Reading:_ .0 BUFFER Corrected Reading: . 0O
% Slope: __4%.5 ). % Slope: _ 14 /.
ADDITIONAL Reading -15 Sec: i. t ADDITIONAL Reading -15 Sec: 2.0
STANDARD Reading - 1 Min:___ 1.5 STANDARD Reading - 1 Min:___ 7.2
NOTES: ng A (obb, .. a hig, ol S edgeaizodiomed 2 o gn G253 G

DATE: O4.27-“3 TIME: 1153 BY: Cogf DATE: oy4.z8.493 TIME: ~755  BY: Cuc

Buffer Temp:_ X3 < Buffer Temp: 93 ¢
pH 7.0 BUFFER  Initial Reading:__ 7.2 pH 7.0 BUFFER  Initial Reading: 7 o
Corrected Reading:_7¢ Corrected Reading:_ 7.~
pH=420/10.0 Initial Reading:__ Y.¢ pH.-4:0410.0 Initial Reading:_ (.«
BUFFER Corrected Reading:_Y.v BUFFER Corrected Reading: '/.s
% Slope: _ g1 /. % Slope: _4g 7.
ADDITIONAL Reading -15 Sec:__ 7.2 ADDITIONAL Reading -15 Sec:___ 7.2
STANDARD Reading - 1 Min:__ 7.3 STANDARD Reading - 1 Min:__ 7.Y
NOTES : _1..1)(.»(\ Lreldon | hove 4{. odendodiZobin G T (e By (08 53 o
DATE: TIME: BY: DATE: TIME: BY:
Buffer Temp: Buffer Temp:
pH 7.0 BUFFER Initial Reading: pH 7.0 BUFFER Initial Reading:
Corrected Reading: Corrected Reading:
pH 4.0/10.0 Initial Reading: pH 4.0/10.0 Initial Reading:
BUFFER Corrected Reading: BUFFER Corrected Reading:
% Siope: % Slope:
ADDITIONAL Reading -15 Sec: ADDITIONAL Reading ~15 Sec:
STANDARD Reading - 1 Min: STANDARD Reading - 1 Min:
NOTES

e o e e e e e e I R M D S N S N T N N e S N D T I I e e e T Y M S ST T T T e e S e e T e T TR Y M M T N R N M e s m o mmm o
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' 29
. CONDUCTIVITY METER STANDARDIZATION

METER 1D: el

DATE: ¢ - (9 92 TIME: 073U BY:_ar

15 uMHo STD. TEMP

METER READING

200 pMHo STD. TEMP__23 % '«

METER READING 495 wdic

120 yMHo STD. TEMP___ 23 ¢ "<

METER READING 7 2( o Ao~

NOTES:

DATE: w9 43  TIME: 122D BY: Ciye

75 yMHo STD. TEMP
METER READING

200 wMHo STD. TEMP_23. 2 C
METER READING_ {49 nvhos

720 wMHo STD. TEMP__ 23 2°<
METER READING__ 7.2 fvtbionn

26
DATE: QY -44-93 TIME: OLY6 BY:C;Ae

C&iae i3
75 wuMHo STD. TEMP

METER READING

200 pyMHo STD. TEMP__ 3.3 .+# <

METER READING__206G ...nC§

720 yMHo STD. TEMP_223 «4-C

METER READING__ 724 nihoos

DATE: 09 -20-43 TIME: /O YS  BY: IR

75 uMHo STD. TEMP
METER READING

200 uMHo STD. TEMP 2+, 0° C
METER READING s ¢

720 uMHo STD. TEMP_ X4 o * <
METER READING_ 7 2 2

NOTES:

DATE: 7-/-5 3 Te:-0 725 sv: (GAK

75 yMHo STD. TEMP

METER READING

200 MHo STD. TEMP__ 2 4L°0

METER READING /&<

720 wMHo STD. TEMP .3, 9

METER READING_ /2 ¥

DATE: 44.9/-F3 TIME: /025 BY: CAK

75 uMHo STD. TEMP
METER READING

200 wMHo STD. TEMP_ . 7.7
METER READING ¥ &~

720 wMHo STD. TEwp__ J.5. 7
METER READING V2.2

NOTES:

DATE: 04-22 -3 TIME: _OLSS  BY: cea2

715 uMHo STD. TEMP

METER READING

200 pyMHo STD. TEMP 2°2.7 L

METER READING___19¢ ~A.cs

720 uMHo STD. TEMP 2.7 "<

METER READING W EE SN W

DATE: #-22-93% TIME: 1205  BY: %,[

75 uMHo STD. TEMP
METER READING

200 uMHo STD. TEMP__.17 ¢
METER READING__ | V¥

720 pMHo STD. TEMP Q.7
METER READING 323

DATE: 4 23 TMe: 2 16 ey QN

15 upMHo STD. TEMP

METER READING

200 uMHo STD. TEMP___ 2= =T.

METER READING ; ¢ 7~

720 pMHo STD. TEMP EEES

METER READING  7d ohe..

75 uMHo STD. TEMP
METER READING

200 uMHo STO. TEMP__ 23. G
METER READING ; 3 &

720 uMHo ‘STD. TEMP A3 5
METER READING__ /=*T

-+ - P2 A e i e P
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CONDUCTIVITY METER STANDARDIZATION

| T

METER ID:

o

5-20-43 -

oate:_“t -+

Tive: (et py; DR

15 yMHo STD. TEMP

METER READING

200 pMHo STD. TEMP

27,

METER READING 4

720 pMHo STD. TEMP

METER READING

>

DATE: “f 2*fF A

75 pMHo STD. TEMP
METER READING
200 pMHo STD. TEMP
METER READING (
720 yMHo STD. TEMP_ 25, =
METER READING VA

NOTES:

OATE: = #5973 tie: 02 py: O patE:ou-25.93  TIME: (098

75 Mo STD. TEMP

METER READING

200 pMHo STD. TEMP

KRef {

METER READING /< 7/

7120 yMHo STD. TEMP

Lt

METER READING

NOTES:

.72‘{

BY: (2.

75 uMHo STD. TEMP
METER READING
200 pMHo STD. TEMP_ oy -C
METER READING_{99 +lics
720 yMHo STD. TEMP_p ¢
METER READING__ .25 nhes

pare:_ -2 o

15 uMHo STD. TEMP

METER READING

15 wuMHo STD. TEMP
METER READING

200 pMHo STD. TEMP__ X 3.3~ 200 uMHo STD. TEMP DR T
METER READING_ /% § METER READING /% &
720 pMHo STD. TEMP__ D .3- & 720 uMHo STD. TEMP 23N
METER READING 7. 2.2 METER READING 7. 2<f-
NOTES: :
oate: #°27 Tive: 7: 10 gv: DR pate: =87 TMe:[RG By: N~
75 uMHo STD. TEMP 75 uMHo STD. TEMP
METER READING METER READING
200 wMHo STD. TEMP__ _ZH# < 200 pMHo STD. TEMP 22>
METER READING ¢ 78 METER READING. /57
720 yMHo STD. TEMP 2l & 720 yMHo STD. TEMP 23 (-~
METER READING yiid METER READING ~/.32 |
NOTES
DATE: 0Y-.29-93  TIME: (ki BY: Cut pATE: 435 TIME: /N7 By: HH-
75 uMHo STD. TEMP 75 uMHo STD. TEMP
METER READING METER READING
200 pMHo STD. TEMP .ty 'c 200 pMHo STD. TEMP a2y
METER READING 1G9 ntuos METER READING 7 <%
720 uMHo STD. TEMP___ Mt 720 pMHo STD. TEMP AT,
METER READING ") 3 koS METER READING_ 7.0 &

R e e e P Y T T T2 P P P e L L P T T PP
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CONDUCTIVITY METER STANDARDIZATION '

{ )
METER 10: 47'&7* A

G z"-,l'

W

DATE: A5 e E— py: (0 pares (5-0343  TIME: e BY: Cag

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

200 yMHo STD. TEMP___ 24/ { 200 pMHo STD. TEMP_J4-c
METER READING ___<¢

(7 METER READING 157 nhes
720 wMHo STD. TEMP 24 | 720 yMHo STD. TEMP_ 24

METER READING . ~ - METER READING 723 ko
NOTES: S(M e O0S ,03,(.)3 Co. —2 l,\,Mcs.:/ (,01}-;1-.4 (2, ‘\h . ‘)]' --.>{"<-'J G..» ‘\—‘(-M\ch:\—;

J— —_——— “i om

T

BATE: £ .y -4 3 TIME: &t BY: Csao DATE: _0<-04-93 TIME: /3502 BY: G

75 pMHo STD. TEMP 75 uMHo STD. TEMP
METER READING METER READING
200 yMHo STD. TEMP_ 2%ic 200 yMHo STO. TEMP_93.4( ¢
METER READING 11 (v f. . METER READING 705C shos
720 yMHo STD. TEMP_ 2w ¢ 720 yMHo STD. TEMP_ o3 .y ¢
METER READING 7.0 iics METER READING_ 703 . ket
NOTES:

DATE: S S5 3 ;237 by OF— oate: 5-5-F 3 TiMe: L6 SO ey (KK

75 uMHo STD. TEMP_ 75 pMHo STD. TEMP
METER READING METER READING
200 yMHo STD. TEMP__ /2—:23 & 200 yMHo STD. TEMP_2¢ &
METER READING /S T METER READING_ / & 7
720 pMHo STD. TEMP RS e 720 wMHo STD. TEMP_ F ¥..5
METER READING 252/ METER READING__7:%.2
NOTES:

pAtE:_S5 "G93 ;. 727 BY:()A/ DATELS 453 Te: o s0_ wy: (SK/C

75 uMHo STD. TEMP 75 uMHo STD. TEMP

METER READING METER READING
200 pMHo STD. Temp_ D92 @ 200 pMHo STD. TEMP_ 24 O

METER READING /¢ 9 METER READING /<.
720 pMHo STD. TEMP 23. 6 720 pMHo STD. TEMP_ 9 3. &

METER READING__ 7/ A.3 , METER READING 2.2/

u

oate: N7 - qmes ZAT7 my: Ot 807 TIME: (219> gy S~

75 uMHo STD. TEMP 75 uMHo STD. TEMP
METER READING METER READING—
200 uMHo STD. TEMP /9% 200 yMHo STD. TEMP O 2.0
METER READING__ 213 & METER READING% : £3 (37
720 uMHo STD. TEMP S Lo 720 uMHo STD. TEMP A
 METER READING___ /1Y METER READING /.2 Z—.
NOTES -

E N e e e T T T e T I PP PR E T - E 7 T Py
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ATTACHMENT III

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




Fathead Minnows - ARL

Test #

w

L- T S T A

11
i2
13
14
15
1€
17
18
19
20

28
27
28
28
30
31
322
33
34
35
36
37
38

35

Chronic Reference Toxicant Test

Date

01/18/90
02/08/%0
62/21/90
03/07/80
03/28/90
04/23/90
05/10/90
06/06/90
07/09/%0
0g/02/90
09/06/90
10/10/90
10/31/90
11/27/90
01/03/91
02/06/91
02/28/91
03/25/91
05/02/91
05/30/91
07/12/%1
08/02/91
09/03/91
10/02/91
10/30/91
12/02/91
01/09/92
01/29/92
02/27/92
03/06/92
04/30/92
05/27/92
07/07/92
07/28/92
08/27/92
09/29/92
10/27/92
12/01/92
01/05/93
01/26/93
02/24/93
03/23/93
04/26/93

Survival
LOEC NCEC

0.05 0.02
0.02 0.008
0.125 0.05
0.05 0.02
0.05 0.02
0.05 0.02
0.05 0.02
0.05 0.02
0.085 G.02
0.05 0.02
0.05 0.02
0.0S5 0.02
0.02 0.008
0.05 0.02
0.05 0.02
0.125 0.05
0.05 0.02
¢.05 0.02
0.02 0.008
0.02 0.008
0.05 0.02
0.05 0.02
0.05 0.02
0.02 a.008

£ 0.05 0.05
0.05 0.02
0.05 0.02
0.05 0.02
0.05 0.02
0.02 0.008
0.02 0.008
0.05 0.02
0.02 0.008
0.05 0.02
0.02 0.0408
0.02 0.008
0.02 0.008
0.05 0.02
0.02 0.008
0.008 0.003
0.02 0.008
0.05 0.02
0.02 G.008

Growth
LOEC

40.008
£0.008

0.008
0.008
0.02
0.02
0.02
¢.02

0.008

0.008
0.008

0.02
0.008
0.02
.008
.008
.008
.008
.008
.008
.008

.008

o O o ©o o O o o o

.G08

(=]

.008
0.02
.008
.008
.008

o ©o o ©o

.oo8
0.02
.008
.o08
.008
.008
.o08
.008
008
.008
.008
.oo8

© © © © © © © © © © ©

.oo8

NOEC

o 0 0 © o o © 0 0 0 0 o 0O 0 o0 O o O o ©

.008

.008

.008

L0032

.003

.008

.008

.008

.008

003
oos8

.003

.003

.008

.003

.008

.003

.003

.G03

.003

Ic25

.003—-

.003

.003

.003

.003

.003

.008

.003

.003

.003

.003

.008

.003

.003

.003

.003

.003

.003

.03

.003

.003

.003

.003

.0109
.0089
.0067
.0059

o 0 O O O

.0085

0.01

.0078
.0061

© © o ©

.0061
0.006
.0068
.00586
.0039
0052
.0056

c O o O o ©

.0055

L0089 -

Corrective Action Taken

*0.003 was significant

* gtarted using less than

24hr old fish




'Chronic Reference Toxlcant Record Sheet

 Study. Clnf&l) Tax

[N
Test Organism &/}i 26 L

Beginning: Date/Time 3/?9—3/"\'3 il 61D

Ending Date/Time__3/3p .?37,’ 2430

Personnel W)BLAQOI\«’ {)/D-ﬂg:tv

Toxicant Cu.

Source__ { PA

Lot # \i"(b)

Concentration SD/)WJ\ /fth

Stock Concentration(s)

Test Concentrations 2/, (403 4 //’z)é”/ 2:02, D35

Dilution Water l:‘ - m‘{y

Spawn Dater . Tile # Hatch Date

3/18 : Q10,13 13,2 Mo
- b A 24

! 3

Test #_t{ I
NOEC O .003
LOEC 0. 0of

Notes: -
ICZS— e O.OOS‘O

~ -, 3 . T/
0, D2 B pein 3, 3




FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST
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THE NUMBER OF RESAMPLES IS 80

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

CONC. (3EFF) 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.

khkdhdhkhdhhhdhkhhhhbhbdhdhdhhkbddbhddbkddddrhhdbdrdddrdrrrd b drd bkt

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

22 R R R L R R R e R R S R R L Y T S R
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>




Chronic Reference Toxicant Test

Cerio - ARL

Survival Reproduction ICc25 Corrective Action Taken
Test # Date LOEC NOEC LOEC NOEC
1 01/24/90 0.02 0.008 %0.008 0.008
2 03/23/90 0.05 0.02 0.05 ©.02
) 3 03/29/90 0.05 0.02 0.05 0.02
4 05/05/90 void
5 05/10/90 0.05 ¢.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 bo.oz 0.02 0.008
16 09/06/90 0.02 0.008 ‘o.008 0.003
11 11/06/50 0.05 0.02 0.05 0.02
12 11/27/90 0.05 0.02 0.02 0.008
13 01/10/91 0.05 0.02 0.02 0.008
11 02/8/91 0.05 'o.oz 0.02 0.008
15 03/16/91 0.05 0.02 o.02 0.008
16 03/27/91 0.05 0.02 0.05 0.02
17 05/02/91 0.05 0.02 ©.05 0.02
18 05/31/91 0.05 0.02 0.02 0.008
19 07/12/91 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 l0/03/91 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 01/29/92 0.05 0.02 0.02 0.008 0.0119
27 02/27/92 0.05 0.02 0.02 0.008 . 0.0107
28 04/07/92 0.05 0.02 0.02 0.02 0.022
25 05/01/92 0.05 0.02 0.008 0.003 0.0155
30 05/28/92 0.05 0.02 . 0.02 0.008  0.0111
31 07/07/92 0.05 0.02 0.05 0.02 0.0254
32 07/31/92 0.08 0.02 0.05 0,02 0.0275
33 08/27/92 0.05 0.02 0.08 0.02 0.0275
34 09/30/92 0.05 0.02 0.05 0.02 0.0272
as 10/27/92 0.05 0.02 0.05 0.02  0.0229
38 1z2/01/92 0.05 .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 o.02 0.008  0.0187
35 02/24/93 0.05 0.02 0.05 0.02 0.0258
40 03/23/93 0.05 0.02 0.02 0.008 6.0123
41 04/27/93 ‘70.05 0.05 0.02 0.008 0.0141

Means Q.05 0.02 Mean= 0.03 0.0l 0.0195




Chronic Study Zooplankton Record Sheet

Study &4 /@,’( E}

Test Qrganism (‘ﬁm'n
Beginning Date/Time \%{5’/‘75 L O73

/

Ending Date/Time 5/7,0[“7% s PERO

Personnel Mg/:)j/ [ZL/
‘

. }
Control/Dilution Water (Z’/ﬂf’ cé

Test Treatment Identification

1. Contisf

2. D00/

3. 2003

4, ook

5. 2. ﬂ(Z‘

6. 295

ot . : ) /
7. O oot Mt%//cad/ﬂdj
. & N

8.
Released From To
Date Time Date Time
32/ 3 /322 Bralas Z207
Test # Yo
NOEC 0.00%
LOEC 0.0

Notes: Tc.zs
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CERIODAPHNIA SURVIVAL AND REPRUDUCTION TEST




CERIUDAPHNIA SURVIVAL AND REPRODUCTION TEST
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Analysis of 7-day Reproduocl ion Tagl
APR#4AD REFTOX
Starting Dalte: 03/23/93
Analysis of Reproduction (8 yvoung/female/7 dayel Dot o Dogne b b T e
Mo btransformalblion applied before data avalys .
For bthis set of data, the minimuan significont Jifforonce o B
This represents a 22.48 % reduction in Reproduct ion (% vemnng fopnte
T = 2.29 ALPHA +~ 0.005
Reproduction (# vounyg/female/7 days) Dalao
Reeplicat e
TREATMENT 1 2 3 4 5 6 7 O T A
1 CONTROL ! 42 42 47 30 42 20 1 b VD
2 0.001 32 3 ! 29 24 3] i 15 L7
3 0.003 7 41 38 9 3 31 AN

3
3
4 0,008 3L 38 2
5 0.02 24 23 .2
6 C/NEW [FOOD 34 27 2

Lo Lo Lo bo e
[sr W OCIR O4 IANe IR &1 S |

BN b TNV

O = LU L Lo e

asterisk (%) indicates values significently less bthan cont ol (CoRTROL) .

Source DF Sum OF Sqg. Meanp S, Cade | e, an

Among 5 101,082 220020100 .50 TIRTIIAT:
Within 54 71.100 (G,42¢




-

“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 29.400 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.

khkddhkhkhhhhkhdhhhhdhhhkhkhbhhhbdhhdddbdkrdhdhhbddhdhdhhrrdh bt brddhdd

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

22 A s L 2 2]
THE MEAN OF THE BOOTSTRAP ESTIMATES IS .0098.
THE STANDARD DEVIATION OF THE BOOTSTRAP ESTIMATES IS .0044.

AN EMPIRICAIL 95.0% CONFIDENCE INTERVAL FOR THE
BOOTSTRAP ESTIMATE IS ( .0013, .0170) .

C:\BOOTSTRP>
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CR-ERP AMBIENT WATER TOXICITY PILOT STUDY
Personnel Training Documentation




Training Checklist
. ARL Toxicology Laboratory

A October 30, 1992
Position: {lss, ¥ i M a Page 1 of 4
1

Training Record for: 72 "M \fD ' y)&@\pl
/} '
~

4
I, 0\ Dkl /@J\,” 00— , have read the "Referenced Chapters" of the ARL Toxicology Laboratory Quality Assurance Program and Standard
omm&@:n 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 | “ " “
Introduction ) :
_ _ AL I Voam o MWMeaze , 12-2-93 _
“ CHAPTER 2 ” " i . “
Facilit —
| | M . i9-2-927 i
“ 'CHAPTER 3 “ “ “
Personnel —
| | W L 1A-2-92 _
“ CHAPTER 4 " \ ” S “
Health and Safet YV , p
I I \ ruellee Meacs.  12-2-99 |
| chapter s I | f) , ’ |
A N :
b4 \F( i
“ Quality Assurance “ ! “ m/ D D.)_r )Qh\k\)f 3-4-91 “

PLARCS01-975 ~
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Training Checklist

ARL Toxicology Laboratory
October 30, 1992

Page 2 of 4

N\

\ I8 > /i . . .
I, uoaadasbi g/ \g ' Gate. , have read the ARL Toxicology Laboratory Quality Assurance Program and Standard Operating Procedures Manual,

- v ~

P

q:mxnauw:mm 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 TRAINED | PROFICIENT

| | rean | ' traner | TRAINEE SIGNATURE AND DATE _
_ R et |
il . L "
Sample Collection and Handling - h .
ke . _NE 24N T | 1 \/\EE».Q? Weaon , jn-2-92 _
" wwmmwwuio: of Reagent Water " \\js “ Uy 8! " /\ " ” Q ! _b ; . P "
| _ | < l 1 _ | \ il g N WVeaza—  ( Jn-i-9¢) |
| sop-3 f _ _ ﬁ I 4 = |
| glassware Preparation | 5 b |/ _ _ .,wx . |
| Stassuan LOM IV | Veselo. Mesge  12-2-92 _
| sop—4 | _ | | |7/ _ |
_ mmn?.o.ma Hinnow Culture Methods | Vi | — , | | | \ |
| o T | V] _ _ o DWenoe | 12-893 _
| sop-5 | [ [ [ | C |
| Hatching and Preparation of =\~ = | | | : |
|_Live Brine Shrimp (Artemia) | u il | I | ,\ | 1 w\b\zsf.w? Vﬁ\rv@ob! . 12-8-92 |
| sop-6 | | | | | |
| Preparation of Laboratory | — | — | | | 7 g |
|_Reconstituted Water | I | am | v 1 “ \\5\5\3\ b? _J,DAE\. ; [2-8-92 |
| sop-7 _ _ | | . |
| Ceriodaphnia dubia Culture | — | — ] . | m | - - |
|_Methods | YN O v« | _ n\.ﬁf@n(ﬂghﬁg m. 4-2\-93 _

PLARC501-975(2) ()

N




Training Checklist

ARL Toxicology Laboratory
October 30, 1992

Page 3 of 4

SOP Section

TRAINEE SIGNATURE AND DATE

sop-8
Daphnia pulex Culture Methods

\ : ~

SOP-9

Algal, Selenastrum capricornutum

Culture, Methods

,V( \.\(Lle(iz_,\\J A SOAL 2 ou..m - 2220

SOP-10
Algal Cell Enumeration

i € n ) .
fﬂ.SﬁbfT?ﬂM%E&ﬂh&. A.Ru|6~|%rb
. :

()
m/\rr,? h&\r;yg?)b \,lemfpﬁhd

SOP-11
Fathead Minnow, Pimephales
_promélas, Acute Toxicity Test

———— —— — p— ——— D ST D EE_n G —— —

(_ ' 12N
,/k NAR L C(ﬁ . \M/v\wUO\M\.\Li A “ m\. - F\u ﬁ - Q\.Qv

| sor-12
| Fathead Minnow, Pimephales

|_promelas, Chronic Toxicity Test

[

X i 7 AP I
Ne onovodtos [ W\ enoa H-£2127 3

SOP-13
Fathead Minnow, Pimephales

promelas, Embryo lLarval Survival

and Teratogenicity Test

(,

~

/. rsradds Lo af6o£x (03-3-92)

S0P-14

Daphnid, Daphnia pulex or
Ceriodaphnia dubia, Acute

Toxicity Test

<
O%>S%»5? Mﬂﬁ, - hzulo~|®0v

Cladoceran, Ceriodaphnia dubia,
Survival and Reproduction Test

[

a(\,\(}\er\r\y N\ cana L -21-93

SOP-16

Algal, Selenastrum capricornutum

Growth Test

7Vo§;>rpbrqﬁ> A—o|o_|&0u

Sop-17
Reference Toxicant Testing

_
_
_
_
_
_
_
_
| sop-15
_
_
!
_
_
_
_
_

b S e s s T B e e e ey ey TR T ¢ O
i S ] ik e S . SRR ISy IUPSpUAIURIE) VPSR | SRV

et R S ] ettt ] e e B ] k) STISUITRISIE, WP IO SEPApISEI | SR —
T — — V— ot S Sttt P— S U— W24 S— P ——— — — ST —— — - ——— —— ——. G- ———— —— S_— ———" Vo— F——. Sy Uit i

0 </\>>K»RHK>\\ 3&)/>gu\. m| 3-31-91 J
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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

<

ra Vi S
\ \ s e Al

SOP-19
Statistics

SOP-20

_ .»
Report Preparation :

N
~

<

‘

NS A ARl

SoP-21
Freshwater Mussel Culture Methods

R e e S e

S0P-22
Freshwater Musse) Test Methods

SopP-23
Rotoxe

N
~.
L S e N e T | S
\\
PR ) SGEDEEI I EUE IS N SRS NS i SIS S——— R

SoP-24
Microtox {Microbics Corporation)

SoP-25
Duckweed Toxicity Test (ASTM)

st s ] e el e e R e | e

e ]

_
|
[
_
|
|
_
_
_
_
|
|
_
_
_
_
_
J
!
_
I
_
_
|
_
!
|

s — S St P, Gt Gt s WS St it P Pl A Pt ot it Sty b s WA ot Sttt e St Ml Bt
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Training Checklist
ARL Toxicology Laboratory
L, L = October 30, 1992

Training Record for: R Position:: Viel=<ist Page 1 of 4

i -

~. m%uww;.\r:mwwf‘JarL ,vm<mﬂmmn~=m:zmmmwm:omansmuwmﬁm:omw:m»xrqoxmno_omxrmuowmﬁonqocm“wwz>mmcwm=nmvxomqmsmsamwmznmwn
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 _ _ |
| Introduction | o _ . ” _
| | N, L l ( s S € e L 1o -Cr-S% |
| chapTEr 2 _ _ _
| Facitity I e o !
_ — ﬁ v _ (g X htes > Vi e o - Ve -0 2-87 _
" CHAPTER 3 " " ‘ “
Personnel : . . p
] ] Cox ] Coidid e e P ox (G2 T |
| cHaPTER 4 | _ . _
| Health and Safety | ' _ _ . |
- , | G L Cobss & Fo . oo TR _
“ CHAPTER 5 “ “ “
uality Assurance . "
_ Q ¥ ] ﬁ\..*w | G, Iw.Lr&r\ \/\&).w.\, I A £ b _

PLARC501-975




Training Checklist

ARL Toxicology Laboratory
October 30, 1992
Page 2 of 4

I, %ﬁr1,wv,» Lo .l , 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 wmmm1m=nmu_mov after (1) each applicable Standard Operating Procedure has been
1mmnpiw=a (2) after training has been received by the Unit Supervisor or approved trainer.

The czdw Supervisor or approved trainer will initial the PROFICIENT column after the nwddcﬂm«dozw procedures, and calculations (if mvvddnwodmv
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 READ TRAINER

(Name)

TRAINEE SIGNATURE AND DATE

SOP-1
Sample Collection and Handling

—

e 2 m

(s
C
AN

. f . y -y
Afu%r? R PRy A P2 -( e -5

SoP-2
Preparation of Reagent Water

SOP-3

Glassware Preparation U

o
S

O Ay S & _ v =02 - T

SOP-4
mmw:mma Minnow Culture Methods

£

m\fe&\_ﬁ&, \u _\N?bbm 0Q 1o -8 -G
v

SOP-5

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

Preparation of Laboratory
Reconstituted Water

SOP-7

Ceriodaphnia dubia Culture
Methods

PLARC501-975(2)

R

W2
g

me.n\. ieo A Poneall | 2-0%Y-9 72

(-

g_‘.-

3l . [ : ’ -
T\y fhae & Qof\},n_ { ¢ [5-04-92

_

_

| |
_ _
| _
| |
_ _
_ _
| |
_ |
_ _
| |
_ |
bos g
| |
_ _
_ _
| |
_ _
_ _
1 |
_ _
_ _
_ _
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Training Checklist

ARL Toxicology Laboratory
October 30, 1992

Page 3 of 4

e S —— p— —— —— S — T——— — —— —— S—_— S—

_
_
_
_
_
_
|
_
|
_
_
!
_
_
_
_
_

SOP Section

TRAINED | PROFICIENT

TRAINER
(Name)

TRAINEE STGNATURE AND DATE

SOP-8
Daphnia pulex Culture Methods

I :
AAL

|
Blis

i

i one L6 j2-ll %

SoP-9
Algal, Selenastrum capricornutum,

Culture, Methods

CuAe

<

SoP-10
Algal Cell Enumeration

Codios € ncnll tz-1-5%

SOP=11
Fathead Minnow, Pimephales

_promelas, Acute Toxicity Test

B ] el

SoP-12
Fathead Minnow, Pimephales

_promelas, Chronic Toxicity Test

CLA

s
~
o

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, Ceriocdaphnia dubia,
Survival and Reproduction Test

)
NS

sop-16
Algal, Selenastrum capricornutum,
Growth Test

soP-17
zmmmﬂmznm Toxicant Testing

g e ] e e

e R e s e e ) L USSR WIS TERpREIE, SEESp I | SN

et e ) e ] T NSRS

PLARC501-875(3)
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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

I e T s

, i
.u )
ke s

e fsitaa LAt o

SOP-19
Statistics

S

|
|
|
_
|
|
I
D iy v “
|

_

l

_

_

|

_

|

NP S SUE WA N .

SOP-20
Report Preparation

s

3 al

%
<
=

oy A 5V
Ao NS

R IV SV A

SoP-21 |
Freshwater Mussel Culture Methods

SOP-22
Freshwater Mussel Test Methods

S0P-23
Rotoxe

—_—t e

SOP-24
Microtox (Microbics Corporation)

O e S T e ) ] et ; e

SOP-25
Duckweed Toxicity Test (ASTM)

et e et e S i b St S, i Mo P . S ot et i A S s i S e i e ot i
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Training Checklist

ARL Toxicology Laboratory

_— L i ‘ October 30, 1992

Training Record for: _['.. ... = T . o Position: __ .. ... -~ Page 1 of 4

' '

H“ ,.vvzs,um‘> .u .ffi,r.:m<mxmua«=m:xmmmﬂmsnmaosmuﬁmﬂm:omw=m>zraoxﬂnodoo<rmaoamnon«o:mdmn<>mm=1m=omvqouﬂmawzam»mzamna
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

Introduction ~

i
= 7 e

~N

)

t
&J

CHAPTER 2
Facility

_
!
|
|
_
!
_
!
CHAPTER 3 I
Personnel “ )
|
_
|
|
|
L

CHAPTER 4
Health and Safety

CHAPTER §
Quality Assurance

—— —— o (et SoTy Svtear E——— — — ———— ———— —— g——— p——.
SRR SIS CEISYSREY SRR Y SRS N ¢ ST
. . — ——— —————" SV—— ——-. \_ o S Sora — . S
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Training Checklist

ARL Toxicology Laboratory
October 30, 1992

Page 2 of 4

, 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

1mwn.Mw=u {2) after training has been received by the Unit Supervisor or approved trainer.

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

Afier:-the READ, TRAINED, and PROFICIENT columns have been initialed, the trainee will mmus and date the TRAINEE SIGNATURE AND DATE column,

|
_
_
|
_
_
_
*
_
_
_
_
_
|
*
_
|
_
|
_
!
_
|
|

SOP Section

READ

TRAINED | PROFICIENT

TRAINER
{Name)

TRAINEE SIGNATURE AND DATE

SOP--1
Sample Collection and Handling

SOP-2
Preparation of Reagent Water

SOP-3
Glassware Preparation

%

\/\

-

\\\n \)

Lo E L e e |

SOP-4
Fathead Minnow Culture Methods

~ AN

s’

/)

m/\\rr)dJ\m\MHera/r\ﬁ

SopP-5
Hatching and Preparation of
Live Brine Shrimp (Artemia)

SOP-§
Preparation of Laboratory
Reconstituted Water

oD {j:> g;;?
W R

SapP-7
Ceriodaphnia dubia Culture
Hethods

|
|
|
|
|
| -
_
_
|
|
_
|
_
|
L
b
b
!
|
'
A
_
|

<

w
N
A

(LAF-F
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Training Checklist

ARL Toxicology Laboratory
October 30, 1992

Page 3 of 4

TRAINED “ PROFICIENT

SOP Section READ TRAINER

(Name)

TRAINEE SIGNATURE AND DATE

SoP-8
Daphnia pulex Culture Methods

|

|

|

|

|

|

_ Sop-9
| Algal, Selenastrum capricorautum,
|

|

|

|

|

|

Culture, Methods

SOP-10
Algal Cell Enumeration

SOP-11

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

|_promelas, Chronic Toxicity Test
SoP-13
Fatfiead Minnow, Pimephales
promelas, Embryo lLarval Survival
and Teratogenicity qmmw
SoP-14
Daphnid, Daphnia pulex or
Ceriodaphnia dubia, Acute
Toxicity Yest

_
_
_
_
|
_
_
|
| sop-15
[
_
_
_
_
_
|
_

Mg

N

|
_
|
_
_
_
|
_
_
|
_
_
|
|
I
| ¢
_
_
~
_
|
_
|
|
_
_

Cladoceran, Ceriodaphnia dubia,
Survival and Reproduction Test
SoP-16

Algal, Selenastrum capricornutum
Growth Test

Sop-17
Reference Toxicant Testing

S
AN
>
>

RS

e e

-
N L e R T B Ny e T e B s |

|
_
|
_
_
.
_
_
_
~
_
|
_
_
_
_
_
|2
v
_
_
|
_
_
_
|
|
_
| &
K
_
_
_
|
|
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Training Checklist

ARL Toxicology Laboratory
October 30, 1992

Page 4 of 4

TRAINED | PROFICIENT

Microtox (Microbics Corporation)

s A —— — — —— A SO {———t— G— E—f——— Mt o s b S — S Gu— - qr—- oo m—

SOP-25
Duckweed Toxicity Test (ASTM)

SOP Section “ READ “ | “ TRAINER “ TRAINEE SIGNATURE AND DATE “

| _ _ _ (Name) 1 _

SOP-18 | _ _ | _ ‘ |

Physical/Chemical Analyses h " &kvu “ Jug h “ ; G ap 93 ”

T T |

Statistics

» | | | { | |

SOP-20 _ I _ L~ -/ -

Report Preparation “ “@@W p_ M\; _HL>> __ .NM\\J\ ﬂ\\..m\ b -0 23 ”

SOPL21 _ _ | | P s 7 |
Freshwater Mussel Culture :mgoam.\:w\.‘w “ N\uﬁ\w “ .Q\M _w INEW, “ f,.\\“»\s.,\ \\«\S\ \\ Yomi_ 53 “ ,
S0P-22 | | _ _ v 1.

Freshwater Mussel Test Methods \J\P\V L_ _V\W L_ @‘pr b_ oo _h 7\«/,,(.! \\ “M\l(\\ Y2, gz “

S0P-23 P " | _ = |

Rotoxe _ L_ ” | “

S0P.-24 " “ “

| | |

_ [ |

| | [

_ | !
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Training Checklist
. ARL Toxicology Laboratory

L . { N October 30, 1992
Training Record far: muv@&>\.um\~ xNINAIxfxr;¢A$u\¢l>M Position: MWW\er Hesoe Page 1 of 4

N.Awww:nmmwumwﬁAJr\rnrz>unsazq , have read the "Referenced Chapters" of the ARL Toxicology rwmowmﬂowq Quality Assurance Program and Standard
Operating Procedures :m::m..N

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

. \
.,O tl\loyml\/%ﬂp\/n\ﬁ\(fun\(J 3~ .W(ﬂfo

CHAPTER S
Quality Assurance

O

“ CHAPTER “ Rean | TRAINEE SIGNATURE AND DATE “
| cnapTER 1 [ , . !
" ~=ﬂ~woa:n$o: ” u@nﬁfrl | @“\WV A/rggj (2-32 -S mi “
| chapTER 2 | . , |
| Facii | O&- | O (e

_ Facility | mmw _ mmmv : mmw\« ey (-2 % "
| cuaprer 3 | , | . / |
R I T T 1 S |
| cuapTER 4 _ | | / |
“ Health and Safety " O “ O _ b M Sy (- 2-9& "
l [ | |
| | | o
_ _ _ ,
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Training Checklist

ARL Toxicology Laboratory
October 30, 1992

Page 2 of 4

Amuxg>b”nr H mw, fhv*mw\$ch ;] 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 READ TRAINER

{Name)

TRAINEE SIGNATURE AND DATE

sop-1

Dz
Sample Collection and Handling o

9 t+

©

SOP-2
vﬂmmmwmwmoz of Reagent Water

(&)
A

chey
S)..er)/

SOP--3
Glassware Preparation

'/)

E

o

g HosesS

Fathead Minnow Culture Methods

SOP-5

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

Preparation of Laboratory
Reconstituted Water

movtu

Ceriodaphnia dubia n:_acﬂm
Methagds

PLARCS01-975(2)
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_ _
_ |
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| _
| _
_ _
| b

|
[
|
|
|
|
[
|
|
|
|
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|
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|
|

_ M
(f\fnﬁ/ // \|\||rL.A.\{»i ﬂv _,z\ i J to - MJ)‘J. L W




Y

Training Checklist

ARL Toxicology Laboratory
October 30, 1992

Page 3 of 4

_
~
_
_
-
_
_
_
_
g
_
_
|
_
_
|
_

SOP Section

TRAINED | PROFICIENT

TRAINER
{Name)

TRAINEE SIGNATURE AND DATE

_
|
_
!
|
|
_
!
!
I
!
|
|
|

sop-8
cmmzsww pulex Culture Methods

e
f

\

.14

mmvf ﬁjwdw\rnrxxrv am——

soP-9

Algal, mmdmzmmnqsa,nmms*noqzcass.

Culture, Methods

[

{

~

SoP-10
Algail Cell Enumeration

soP-11
Fathead Minnow, Pimephales

|_promelas, Acute Toxicity Test

SoP-12
Fathead Minnow, Pimephales

| _promelas, Chronic Toxicity Test

&
i

Ly
?5

V-2 3

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

Qe

~ -
Do

O o

If,.\\. o -
ot R lms

n}l\(l.

P

SoP-16

Algal, Selenastrum capricornutum

Growth Test

1
¢

sop-17
Reference Toxicant Testing

-
b e e — e e e e e e ————

ESUSEESSIN SIS I ST SR TR T e e R B e | el
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_
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_
_
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—
_
_
_
]
_
_
|
|
_
_
]
|
_
_
|
_
|
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~ Training Checklist
ARL Toxicology Laboratory
October 30, 1992

Page 4 of 4

SOP Section TRAINER

(Name)

READ " TRAINED | PROFICIENT TRAINEE SIGNATURE AND DATE

SoP-18
Physical/Chemical Analyses

\

O

1
y

$-20-5 2

—

SoP-19
Statistics

SOP-20
Report Preparation

|

|

_

|

_

_

_

|

_

_

_
o
| sop-21
“ Freshwater Mussel Culture Methods
|

_

|

|

_

|

_

_

_

_

_

_

SOp-22
Freshwater Mussel Test Methods

SOP-23
Rotoxe

S0P-24
Microtox (Micrebics Corporation)

SOP--25
Duckweed Toxicity Test (ASTM)

_
_
]
_
|
|
_
_
|
|
_
_
|
|
|
~
_
|
|
_
_
_
_
_
_
|
]
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W Training Checklist
ARL Toxicology Laboratory

: October 30, 1992
Training Record for: A&hm\ \. U\h\m\m\ Position: &K b\Mo V\Q& Page 1 of 4

&
S T

-have read the "Referenced nsmv«mwm: 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 “
| chaprer 1 _ _ | |
m Mﬂﬂwg mhﬁm m \MW\%&\ arm (32192 m
m Facility m%x% m AQ\.,Wx\&\ \NL@N&K LR/ 2/ T2 m
CHAPTER 3
e T C R S DR 7 Sy s m
| G £ el m
“ Quality Assurance “&NQ | “

_ﬁ%&%\. L 2/2/30
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Training Checklist

ARL Toxicology Laboratory
October 30, 1992

Page 2 of 4

A/, 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.

q:w 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.

Reap | TRainep | PROFICIENT

|
. _
_ | |
SOP-1 | _ |G
sample Collection and Handling memwAm\ WH»WWA% 4umémw&w ”m«\\c@w»»
| |
_ _
| |
v

SOP Section TRAINEE SIGNATURE AND DATE

\x.rr AMN. XAttt .\Amm\mml G2

Sop-2
Preparation of Reagent Water

SopP-3
Glassware Preparation

[P/ 3/ 52

YEIRITE

SOP-4 [
Fathead Minnow Culture Methods | wa
12
_
_

SOP-5 P
rRTTIER

_

_

|

|

Hatching and Preparation of e |
Live Brine Shrimp (Artemia) ~ |
| _

_ _

| _

| |

| _

| !

SOP-6

Preparation of Laboratory
Reconstituted Water

sap-7

Ceriodaphnia dubia Culture
Methods

PLARC501-975(2)
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Training Checklist-

ARL Toxicology Laboratory
October 30, 1992

Page 3 of 4

TRAINER
(Name)

SOP Section READ . ! TRAINED _ PROFICIENT

TRAINEE SIGNATURE AND DATE
SOP-8
Daphnia pulex Culture :mﬁsoam

|

_

|

|

|

1=

| sop-9
| Algal, Selenastrum capricornutum,
_

|

|

|

|

|

_
_
|
_
_
_
_
|

Culture, :mw:oam

SOP-10
Algal Cell Enumeration

et et et | e —

SopP-11
Fathead Minnow, Pimephales

%
&

ONSQ\ R&\x\ ,w\mw\ 73
= S/35/23

_

|

|

|

_

|

|

!

I

|

|

|

_

|

|_promelas, Acute Toxicity Test |

| sop-12 |
| Fathead Minnow, Pimephales | vqxw\

|_promelas, Chronic Toxicity Test |

|

|

|

|

|

|

_

|

_

|

|

_

_

l

_

_

_

=
=

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
SoP-16

Algal, Selenastrum capricornutum,
Growth Test

sop-17

Reference Toxicant Testing

C~
o
S

%\ K_m&&@ M\&d\ﬂw

,””uhmmw\&.\N\hp“A.\\\ \VA“HH\AK.MMNM\N\\ rMMV\MMNu”» 25

(éé
(3o

poe e e o e e e i e e b e e e e o e s

Chrcsesdelow 5782573

YL\
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Training Checklist
ARL Toxicology Laboratory
October 30, 1992

Page 4 of 4

- — ——p— — ——— — — — —— G t— — f——, S— S— t— ————— > Gt—— ———— o—— a—

TRAINED _ PROFICTENT

Microtox {Microbics Corporation)

SOP-25
Duckweed Toxicity Test (ASTM)

SOP Section | Reap | | tratner | TRAINEE SIGNATURE AND DATE
I s M R
SOP-18 ! | ! I ! 4
Physical/Chemical Analyses " N&\ | \& “ \ “rs‘\\“ " N\mﬁ%&\g U\&\O\\Q
SOP-19 _ _ | I,
Statistics “ N\Q MQQ.% “ \ “C S _r (\m\.ﬂ\m\,k\ vﬁm\ﬁmn L O\\%ﬂu&%f%
SOP-20 | | _ | | . v
Report Preparation ” ” " “ “
soP-21 | | | | |
Freshwater Mussel Culture Methods | - | _ | |
e VTP P I
S0P-22 A J; _
Freshwater Mussel Test Methads m&&\ m§ m v m g m _/ k&k\&n\ O\ %.v\\ \\\/W
SoP-23 1% L \&& -
Rotoxe “ vy " e " “Q\\ _ &%\?&u\ L u\%c\wmw
SoP-24 | | | |
| | | |
|
|
[
]

e . - g— W, W S Cy— — —r— ———— —— q— Y A G— EAAr— 7 ——— —— V— — — —p—t. Sr———. —— ——
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Training Checklist

ARL Toxicology Laboratory
October 30, 1992 .

Page 1 of 4

D
N

.; —_— j ‘.«. ) L. < . 7 .
. Training Record for: Ve N\Q«,nwL. Position: ~ o7 T~ ~,

[a)

[ —
1,  Sen T e

Operating Procedures Manual.

» have read the “Referenced Chapters" 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 I prean | | TRAINEE SIGNATURE AND DATE I
_ | | |
| cuapTer 1 _ N _ |
_ fon | ZrfP - D 5 4 _
_ Introduction i _ \@\.\R\n\Nﬁ\ J e { \Q\w -2-7 2L ~
, < 7
“ CHAPTER 2 ” B “ “
m.d. - - 4 \..T\U. o ] .
| Facility | r _ Copaer T D s By - 2-7.2 _
| cuapTER 3 b 2o | e & |
| Personnel o< _ Q , . e \.bx . Ny =7~ _
[ [ [ i T T pxle /)2 -2-7) _
| cuapTeR 4 “ , SpP “ v 7 “
/ !
" Health and Safety | } _ Q Gare A \r\qw.\,\,.\x ) 2 X 7> _
“ CHAPTER 5 “ ——p “ 4 4 ”
. \ *\ <\. I _
_ Quality Assurance _ ~ _ O\mﬁxtﬁ\n\ m\m‘b\,\& [/ 3% -9 ) |

PLARCS01-975




_ SOP Section | reap | | TrRatner | TRAINEE SIGNATURE AND DATE |
| e il = |
] [ . L |
‘ ; i 0 | = op T | -

_ Sample Collection and Handling _ r ~ It _ i . | okfaarxr\\ \) vy, I3 -9 |
| sop-2 | _ | | | m\ m. o
| preparation of Reagent Water 00 Y o e 2 N T I P v _
i ? | | | |~ " \Q\&x\w wb&«m _
| SOP-3 | | | { & 7 |
| grassware Preparation _ H:umu | = P _ TP | I M _ 8] - \U J 2~ -2 a
| : | | | | L \ AT a2y =272 i
| sop—4 . | | _ | 4 yal |
: ool =l 00 | | ~ |

." Fathead Minnow Culture Methods “ /vmwv = 72 P D P i TCS _ ﬂk\\wnw\ NN \nvaAVAsJ [ o~ 5= yan) _
| sor-5 | | | | | o 7 |
| Hatching and Preparation of | _ | _ — | < | o) - i A |
|_tive Brine Shrimp (Artemia) | 5FF 1T L~ fr | 715 | mw\s¢4b\\ru. ;. aeq /[ 2-Y-7 |
| sor-6 _ _ | ] _ 7 v “
| Preparation of Laboratory | | I — s | | |
|_Reconstituted Water i | | OFF | I ) |
| sop-7 | | | | _ _
| Ceriodaphnia dubia Culture | | | | | |
|_Methods { [ | 1 | |

Training Checklist

ARL Toxicology Laboratory
October 30, 1992

Page 2 of 4

—— . “

- ’~

I, e 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.

TRAINED | PROFICIENT

PLARC501-975(2)
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Training Checklist

ARL Toxicology Laboratory
October 30, 1992

Page 4 of 4

SOP Section

TRAINED | PROFICIENT

TRAINER |
{Name) |

TRAINEE SIGNATURE AND DATE

SOP-18
Physical/Chemical Analyses

g
<

DY

Sop-19
Statistics

SOP-20
Report Preparation

SoP-21
mamm::wwmﬂ Mussel Culture zmwron

U\
he Y
<o

sop-22
Freshwater Mussel Test Methods

ggl
-2

/L i

v Y
F LT :XV\ mw\\xnrdvA. LMW\.\vhmw|\.AV.M

SoP-23
Rotoxe

Y
5

_

|

_

|

|

|

|

|

— ~

N R
m “ \asp A Fpsen S-2 23

|

|

|

_

|

¥ O

SOP-24
Microtox (Microbics Corporation)

(\\ mn\\

SoP-25
Duckweed Toxicity Test (ASTM)

At it i iy et it S — S— f— S— {o— —— fontt. S S $or— P ——- St porebtn St gt Ao s

A T By e R | S

e o T £ R | ey
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_
_
|
|
{
]
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Training Checklist

ARL Toxicology Laboratory
October 30, 1992

Page 3 of 4

SOP Section

TRAINER
(Name)

TRAINEE SIGNATURE AND DATE

sopP-8
Daphnia pulex Culture Methods

sopP-9

Algal, Selenastrum capricornutum,

Culture, Methods

SoP-10
Algal Cell Enumeration

SopP--11
Fathead Minnow, Pimephales

|_promelas, Acute Toxicity Test

— — —— S— p— — g— —— e—— —— G—— gu——— —

| sop-12
| Fathead Minnow, Pimephales
|_promelas, Chronic Toxicity Test

SoP-13

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

Im

o
§
(/\

]
5.3

{ I\

)
~D
(ad

soP-14

Daphnid, Daphnia pulex or
Ceriodaphnia dubia, Acute

Toxicity Test
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Cladoceran, Ceriodaphnia dubia,
Survival and Reproduction Test
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SoP-16

Algal, Selenastrum capricornutum,

Growth Test
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Reference Toxicant Testing
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