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August 16, 1993

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

0Oak 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 copper sulfate
reference toxicant testing using juvenile freshwater mussels (Anodonta
imbecillis) following the liquid media protocol and comparing the two feeding
regimes (bloomed indigenous phytoplankton versus YCT-S). The test was
conducted from July 6-15 and resulted in 9-day LCgq's of 0.97 mg Cu/L and
0.84 mg Cu/L for phytoplankton and YCT-S, respectively. Analysis of growth

_data (um) indicated all test treatments, including the YCT-S control, showed

significant reduction from the phytoplankton control. Results of this study
indicate that phytoplankton concentrate was the better food, although the
YCT-S test met survival test acceptability criteria (no criteria have been
established for growth). Please send a letter to document your decision to
perform future tests using YCT-S. Attachments to the report include Toxicity
Test Bench Sheets and Statistical Analyses (I), and Copper Analysis Request
and Results (II).

Please call Damien Simbeck (205-729-4543) or me (205-729-3340) if you have
questions or comments regarding the report or conductance of the study.

Sincerely,

Jennifer Moses, Unit Supervisor
Aquatic Research Laboratory

JM:DTH

Enclosures

cc: J. D. Milligan, HB 2C-C
D. C. Wade, OSA 1B-M (w/enclosures)
Files, WR, HB 2C-C (w/enclosures)

Prepared by Jennifer Moses APPROVED FOR RELEASE OR
PUBLICATION. INTEL. PROP. GP,

PLARG301-1743 __ OFC. gcmEF COUNSEL, DOE/ORO
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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 empioyees, 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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Test Title:

" STANDARD REPORT FORM

STATIC RENEWAL TESTS USING ANODONTA IMBECILLIS
(FRESHWATER MUSSELS)

Anodonta imbecillis Coppef Sulfate Reference Toxicant/Food Test,
Clinch River ~ Environmental Restoration Program (CR-ERP)

Principle Investigator: Damien J. Simbeck
Starting Date: July 6, 1993

Ending Date: July 15, 1993

EXECUTIVE SUMMARY

2.0

Reference toxicant testing using juvenile freshwater mussels was
conducted as part of the CR-ERP biomonitoring study of Clinch River
sediments to assess the sensitivity of test organisms and the
overall performance of the test. [1] Tests were conducted using
moderately hard synthetic water spiked with known concentrations of
copper as copper sulfate. Two different foods, phytoplankton and
YCT-Selenastrum (YCT-S), were tested in side by side tests to
compare food quality.

Toxicity testing of copper sulfate reference toxicant was conducted -
from July 6-15, 1993. The organisms used for testing were juvenile
fresh-water mussels (Anodonta imbecillis). Results from this test
showed LCgp values of 0.97 and 0.84 mg Cu/L for phytoplankton and
YCT-S, respectively. Previously obtained values for phytoplankton
tests are 2.02 and 1.12 mg Cu/L. Too few tests have been conducted
with copper as the toxicant to determine a normal range of values.
Although significant reduction in growth, compared to the
phytoplankton control, was seen in all treatments, including the
YCT-S Control, the consequence of this observation has not been
established. WNinety-day testing of juvenile mussels exhibited
large variations in growth within treatment and replicate groups.

(2]

SAMPLE COLLECTION/TREATMENTS

2.1

Test Sample Identification (Chemical/Effluent/Elutriate, ete.):
The samples used were serial dilutions of preserved copper stock
solutions diluted in moderately hard synthetic water. Stock
solutions were prepared on June 28, 1993, from EPA Reference
Toxicant copper sulfate (50 mg Cu/mL), lot #188, and were used
daily during the test.




_ Control and/or Dilution Water: HModerately hard synthetic

Moderately hard synthetic water was prepared as needed and._.
stored in 20-L carboys under aeration until used. Copper stock
solutions were preserved using 1:1 HNOj following procedures for

Sample Pretreatment: Sample temperature was raised to 24°C in a
warm water bath., Food (phytoplankton or ¥CT-S) and non-toxic,
filtered (100 um Nytex® screen) sediment were added daily prior

(0 mg Cu/L), 0.31 mg Cu/L, 0.63 mg Cu/L, 1.25 mg Cu/L, 2.5 mg

verified by laboratory analysis of the prepared test series were
Control (0 mg Cu/L), 0.30 mg Cu/L, 0.60 mg Cu/L, 1.40 mg Cu/L,
2.70 mg Cu/L, and 5.40 mg Cu/L for the phytoplankton series and
Control (0 mg Cu/L), 0.30 mg Gu/L, 0.62 mg Cu/L, 1.30 mg Cu/L,

Source: 1In vitro culture, June 21-June 28, 1993, TVA Aquatic
Research Laboratory. The gravid adult from which glochidia were
extracted was obtained from Taylor's Catfish ponds, Town Creek,
Alabama, on April 13, 1993. Adults were maintained in a 40-L
aquarium with approximately 5 L non-toxic sediment from Taylor's
ponds and 20 L Tennessee River water. Water was changed at

Culture medium: Mussel culture medium used to transform larvae
(glochidia) into juveniles consisted of a 2:1 mixture of cell

Antibiotics and antimycotics were added in small concentrations

2.2
water.

2.3 Sample Dates and Times: WNot applicable.

2.4 Sampling Method: Not applicable

2.5 Sample Storage/Handling: All samples were renewed daily.
preservation of metals samples. [3]

2.6 Sample Transport: Not applicable

2.7
to initial chemical measurements.

2.8 Test Treatments: WNominal test concentrations were Control
Cu/L, and 5.0 mg Cu/L. Actual total copper concentrations
2.50 mg Cu/L, and 5.10 mg Cu/L for the YCT-S series.

3.0 TEST ORGANISMS/CULTURING CONDITIONS

3.1 Species: Anodonta imbecillis, freshwater mussel

3.2
least once per week with bloomed phytoplankton water and
sediment was changed monthly.

3.3
culture medium (MEM) and 0.22 um filtered catfish plasma.
to prevent bacterial and fungal contamination. [4]

3.4 Temperature of Culture: 24°C + 1°C
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3.5

3.6

3.8

3.8.

3.8.

4.0

Culture water: ~After transformation of larval mussels, ‘the
free-living juveniles were placed in 100 uym filtered TR water
with bloomed indigenous algae (phytoplankton). WNon-toxic
sediment (100 ym filtered) was added to provide additional food
and substrate for healthy growth of the juvenile mussels. [5]

Temperature of Culture: 24°C + 1°C

General Maintenance: Cultures were maintained in 1000-mL
Nalgene® trays in 24-h dark incubators for 6-10 days after
transformation. Cultures were fed bloomed phytoplankton daily.
Water and sediment were changed a minimum of once every two
days. Health and survival of the cultures were checked by
microscopic examination of animals when culture water was
changed.

Food Preparation:

Phytoplankton preparation: Phytoplankton was bloomed in 20-L
glass aquaria 4-7 days (until dark green). Blooms were
initiated by adding concentrated solids from ARL channel water
to filtered (100 uym) TR water. Algal nutrients used for
Selenastrum cultures were added (1 mL/L) to boost algal blooms.
[6] Blooms were centrifuged to concentrate the algal cells into
a dark green suspension, obtaining about 0.5 L per aquarium.
Prepared phytoplankton concentrate was refrigerated until used.

YCT and Selenastrum preparation: YCT was made according to
methods modified from EPA/600/4-89/001 with tropical fish food
substituted for trout chow and alfalfa substituted for
Cerophyll. [7] The alga Selenastrum capricornutum concentrated
to 30 x 106 cells/mL was also fed as part of the test diet.

Sediment preparation: Whole, non-toxic sediment from Taylor's
Catfish ponds, Town Creek, Alabama, was filtered through a
100-ym nylon mesh filter. Filtered sediment was stored at 4°C
until used.

TEST METHODS

-Mussels, Anodonta imbecillis, Survival Test, TVA Test Method,

SOP-22, liquid media protocol. [6]
Modification/Deviations to SOP-22: WNone
Date/Time Test Initiated: July 6, 199370930 CDT

Date/Time Test Terminated: July 15, 199370930 CDT

Age of test organisms: 8 days old




4.10

4.11

4.12

4.15

4.17

4.17.1

Test Chamber: 50 mm~diameter glass cylinder (75.mm tall) with-
100-um nylon mesh bottom, placed in 250-mL crystallizing dish

Volume per Chamber: 150 mL

Number of organisms per replicate: 10

Number of Replicates per Treatment: 4 °
Dilution Water: Moderately hard synthetic wé£er

Test Controls: Moderately hard synthetic water was spiked with
pH adjusted reagent water to exclude pH as a variable since
copper stock solutions were acid preserved. This water
augmented with either phytoplankton or YCT-S served as controls
for respective food-source comparisons.

Food and Feeding: One series was fed 6 mL/L phytoplankton and
the other was fed 3 mL/L YCT and 3 mL/L Selenastrum, added to
test water daily.

Test Temperature: 24°C + 1
Photoperiod: 24-h dark
Renewal Period: 24-h

Physical and Chemical Parameters Measured: Parameters measured
daily ("initial™) on fresh test solutions and control waters
(following addition of silt and algae) were temperature
(temperature adjusted to equal "final" temperature before
renewal), DO, pH, and conductivity. Alkalinity, and hardness
were measured daily on the control and highest concentration.

“Final™ measurements of temperature, DO, and pH were measured
daily in one replicate per treatment before renewal.
Conductivity was measured in a combination of- two or more
replicates per treatment following renewal. Mean values and
ranges are reported in Section 6.3.2. One day during the study
samples were collected for total copper determination by
combining test water from the replicates for each treatment
(following renewal) in 500 mL bottles and adding 1:1 HNO3 for
preservation. The test copper series were sent to TVA's
Environmental Chemistry Laboratory in Chattanooga, Tennessee,
for analysis using inductively coupled plasma (ICP) methodology.

Test Endpoint Determination:

Survival: Test animals were counted as dead when microscopic
examination revealed valves gaped open and no observable
internal movement or an empty shell.




4.17.2

4.18

- Growth: Reported growth was the length along the longest axis

measured at = mid-shell using an ocular micrometer. Results are
reported in microns.

Statistics: Revised statistical procedures contained in the
fourth edition of EPA's acute toxicity methods require a
decision process for testing statistical assumptions before
selecting a specific program to determine LC5y values. [8]
Decision processes followed for testing mussel survival response
are shown in Sections 6.2.1.1 and 6.2.2.1. The program used for
LCsg determination for this test was the Spearman-Karber Method
for the phytoplankton series and the Probit Analysis for the
YCT-S series. Statistical analysis of growth data was conducted
using the phytoplankton control and included only those
treatments which did not show significant survival effects based
on hypothesis testing of treatments within each food test. The
decision process used for selection of the appropriate test for
mussel growth is shown in Section 6.3.1. Dunnett's Test was
used for endpoint determination.

QUALITY ASSURANCE

5.2.1

5.2.2

Toxicity Test Methods: All phases of the study including,

but not limited to, sample preparation, 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, the ARL-Quality Assurance
Plan and SOP Manual, and EPA/600/4-89/001. [61[8] 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, and calibration
information pertaining to ARL laboratory instruments is
contained in bound Laboratory Instrument Logbooks and specific
instruments used were documented on an instrument record sheet,
along with daily calibration record sheets, contained in the
study notebook.




5.2.4

5.2.5

5.2.6

Temperature was meastured using mercury thermometérs. The
instrument was standardized and inspected with readings made
according to TVA procedure DS-42.11. [3]

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
DS-43.6 and DS-42.4, respectively. [3]

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. [3]

Conductance was measured using a YSI Model 32 SCT meter.. The
instrument was standardized and readings were taken according to
TVA procedures DS-43.3 and DS-42.3, respectively. [3]

Alkalinity was measured by titration of 100 mL samples with
0.02 N HpSO4 to an end point of 4.5 according to TVA procedure
DS-42.1. [3]

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

Total residual chlorine was determinéduaging the DPD Titrimetric
Method according to TVA procedure DS-42.9, Rev. 0. [3]

RESULTS

Summary of Results: WNine day exposure of juvenile freshwater
mussels, Anodonta imbecillis, to copper reference toxicant

resulted in LCgg values of 0.97 and 0.84 mg Cu/L for
phytoplankton and YCT-S, respectively, based on the measured
copper concentrations. A significant reduction in growth,
compared to the phytoplankton control, was seen in all
treatments, including the YGCT-S Control.




6.2.1.1

6.2.1.2

Results, Survival Data:

Phytoplankton Study:

Statistical Decision Process for Determining Toxicity Endpoints
for 9-Day Exposure of the Juvenile Mussel-Phytoplankton Series,
Anodonta imbecillis, to Copper, July 6-15, 1993.

DETERMINATION OF THE LC50 FROM A MULTI-EFFLUENT/ CONCENTRATION ACUTE TOXICITY TEST

MORTALITY DATA # DEAD
Y X . O I
TWO OR MORE TREATMENTS no | ONE OR MORE TREATMENTS |  ng GRAPHICAL METHOD 1
PARTIAL MORTALITIES? PARTIAL MORTAUTIES?  [——® LC50 :
jves [ ves
Y X \ X
IS PROBIT MODEL ; ZERO MORTALITY IN THE LOWEST
i APPROPRIATE? T .0 EFFLUENT CONC. AND 100% MORTALITY }——D0
:(SIGNIFICANT CHI-SQUARE TEST) | i IN THE HIGHEST EFFLUENT CONC.? | :

! yes i yes

—_

[ eroBIT METHOD | SPEARMAN-KARBER TRIMMED SPEARMAN-KARBER |

! METHOD | METHOD

; " |
| . Y !
! ! LC50 AND 95% ' i

-
{ CONFIDENCE INTERVAL |

Daily Percent Survival Summary for Anodonta imbecillis, Copper

Sulfate

Reference Toxicant-Phytoplankton Study, CR-ERP,

July 6-15, 1993.

Total Daily % Survival

Treatment 1 2 3 4 5 6 7 8 9

Control 95 95 95 95 95 963 93 93 93
0.30 mg Cu/L 100 100 100 100 100 100 100 100 100
0.60 mg Cu/L 100 100 100 100 100 100 100 100 98
1.40 mg Cu/L 100 100 100 95 90 85 58 35 10
2.70 mg Cu/L 95 B3 75 65 60 33 23 0 0
5.40 mg Cu/L ‘ 50 18 0 0 0 0 0 0 0
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6.2.1.3

6.2.1.4

6.2.2

6.2.2.1

Nine-day Percent Survival Summary for Anodonta imbecillis,
Copper Sulfate Reference Toxicant-Phytoplankton Study, CR-ERP,
July 6-15, 1993.

Mussel Survival Data ( % Survival)

Replicate
Treatment 1 2 3 4 5 6 7 8 g 10 Mean S%*
Control 90 ~ 90 90 100 93
0.30 mg Cu/L 100 100 100 100 100
0.60 mg Cu/L 100 100 g0 100 98
1.40 mg Cu/L 0 10 20 10 10 *
2.70 mg Cu/L 0 0 0 0 0 *

5.40 mg Cu/L 0 0 0 0 0o *

*Significantly less than control based on Steel's Many-one Rank
Test.

Test Endpoint: 9-day LCgg = 0.97 (0.92-1.01, 95% C L) mg Cu/L.
YCT-S Study:

Statistical Decision Process for Determining Toxicity Endpoints
for 9-Day Exposure of the Juvenile Mussel-YCT-S Series, Anodonta

imbecillis, to Copper, July 6-15, 1993,

DETERMINATION OF THE LC50 FROM A MULTI-EFFLUENT/ CONCENTRATION ACUTE TOXICITY TEST

MORTALITY DATA # DEAD

lN THE HIGHEST EFFLUENT CONC.?

Y X i —
[ TWO OR MORE TREATMENTS no _ | ONE OR MORE TREATMENTS| no GRAPHICAL METHOD |
| PARTIAL MORTALITIES? P PARTIAL MORTALITIES? - LCS0 :

s e

Y x A/ -
1S PROBIT MODEL i  ZERO MORTALITY IN THE LOWEST ;
. APPROPRIATE? '___>* EFFLUENT CONC. AND 100% MORTALITY ; —-——nﬂ————

i

‘(SIGNlFICANT CHI-SQUARE TEST)

| i ves

" yes i B _
1 x r___l______LZ v
1
i ’ SPEARMAN-KARBER ' | TRIMMED SPEARMAN-KARBER |
| PROBIT METHOD v METHOD ; METHOD
i
LC50 AND 95% !

CONFIDENCE INTERVAL |




6.2.2.3

Daily Percent Survival Summary for Anodonta imbecillis, Copper -
Sulfate Reference Toxicant-YCT-S Study, CR-ERP, July 6-15, 1993,

Total Daily % Survival

Treatment 1 2 3 4 5 6 7 8 9
Control 100 100 100 100 100 100 100 100 100
0.30 mg Cu/L 100 98 98 98 98 98 98 98 98
0.62 mg Cu/L 100 100 93 93 90 90 90 88 80
1.30 mg Cu/L 98 98 95 85 75 63 43 23 15
2.50 mg Cu/L 88 70 68 68 43 30 13 13 0
5.10 mg Cu/L 43 18 0 0 0 0 0 0 0

Nine-day Percent Survival Summary for Anodonta imbecillis,
Copper Sulfate Reference Toxicant-YCT-S Study, CR-ERP,
July 6-15, 1993,

Mussel Survival Data { % Survival)

Replicate
Treatment 1 2 3 4 5 6 7 8 9 10 Mean S*
Control 100 100 100 100 100
0.30 mg Cu/L 100 100 100 90 98
0.62 mg Cu/L 80 100 70 70 80
1.30 mg Cu/L 50 10 0 0 15 x
2.50 mg Cu/L 0 0 0 (o] 0 %
5.10 mg Cu/L 0 4] 0 0 0 %

*Significantly less than control based on Steel's Many-one Rank
Test.

Test Endpoint: 9-day LCsqg = 0.84 (0.73-0.96, 95% C L) mg Cu/L.
Results, Growth Data:
Statistical Decision Process for Determining Toxicity Endpoints

for 9-Day Exposure of the Juvenile Mussel Anodonta imbecillis,
to Copper, July 6-15, 1993.

GROWTH AND REPRODUCTION EFFECTS

AR WEIOHT) 500 05 YOUNG PROGUCES! “aan 522
= OIS TESTNG
TromesTmon et
Yy - . Y <
P ————— : O TS | NON-NORMAL DISTRIBUTION
025,160 KOLOMOGORCY TP STTETIC e —
NOROAL DISTRIBUTION HETEROGINECS VARIANCE
BARTLETTS YEST -
Y < D e YRR S
NO T SauAL MomER
OF REPLICATES? : !_
N ¢ ECUN MMBER L
Y s ' e T
T ! x Y ves— PR A
| sowesmrom P osers ! STREL'S MANYONE * § JALCONON A 3L s
} ADasTear [ RANCTRST | BONPERNOS AONISTIGNT :
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- . 6.3.2 .Analysis of Growth (length, wum) Data Using Dunnett's Test for.
Juvenile Mussels 9-Day Test,

No transformation applied before data analysis. For this set of
data, the minimum significant difference is 34.76.

This represents a 5.18% reduction in Growth (length, um).
T = 2.41 Alpha = 0.05 (one-tailed test)

Growth (length, um) Data

Replicate
Group 1 2 3 4 5 6 7 8 9 10 Mean S%*
Control-Phyto 696.9 670.8 683.8 631.1 670.65
0.30 mg/L-P 411.6 446.9 439.0 435.1 433,15 %
0.60 mg/L-P 439.0 446.9 435.6 439.0 440.12 %
Control-YCT-S 635.0 654.6 642.9 576.2 627.17 *
0.30 mg/L-Y 462.6 446.9 466.5 453.0 457.25 %
0.62 mg/L-Y 431.2 443.0 459.2 448.0 445,35 %
*Indicates values significantly less than control (Control-Phyto).
EMS = 416.1.
6.4 Results: Water chemistry summary for Anodonta imbecillis,

Copper Sulfate Reference Toxicant/Food Study, CR-ERP,
July 6--15, 1993,

6.4.1 Overall Test Temperature:
6.4.1.1 Phytoplankton Study: 23.9°C (23.3°-24.4°C)
6.4.1.2 YCT-S Study: 23.8°C (23.0°-24.4°C)

6.4.2 See: Appendix A Water Chemistry Mean Values and Ranges for
Anodonta imbecillis, Copper Sulfate Reference
Toxicant/Phytoplankton Study, CR-ERP,
July 6~15, 1993.

Appendix B Water Chemistry Mean Values and Ranges for

Anodonta imbecillis, Copper Sulfate Reference
Toxicant/YCT-Selenastrum Study, CR-ERP,
July 6-15, 1993,

7.0 CONCLUSION

Toxicity testing of copper sulfate reference toxicant was
conducted from July 6-15, 1993. The organisms used for testing
were juvenile fresh-water mussels (Anodonta imbecillis).
Results from this test showed LCgo values of 0.97 and 0.84 mg
Cu/L for phytoplankton and YCT-S, respectively. Previously
obtained values for phytoplankton tests are 2.02 and 1.12 mg
Cu/L. Too few tests have been conducted with copper as the
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toxicant to determine a normal range of values. Although
significant reduction in growth, compared to the phytoplankton
control, was seen in all treatments, including the YCT-S
Control, the consequence of this observation has not been
established. WNinety-day testing of juvenile mussels exhibited
large variations in growth within treatment and replicate
groups. [2]
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ATTACHMENT I

TOXICITY TEST BENCH SHEETS AND STATISTICAL ANALYSES
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«  ARL ACUTE TOXICITY TEST (MUSSEL) MASTER CHECKLIST Study: ¢2-¢e, ;1.
,-—)(' “ -‘,"l}.
D"”) - From: J) ! ]
T.L.% 844 C.U."'gﬂj’ Date { 27-73
A By /A With /3_/?
Date [ .7 -3

Silt- By Date ( -;2¢ '3

Phytoplan‘éton— By 4";5; Date ¢ 2¢-}73%
5. Glassware prep. pate 7-2-93 By _5fP

6. Data Sheet prep. complete: Date 7-5-93 By 223

7. Test organism availability verification: T.L. @{92 .

© Date Issued: - . - To:
1. Test organism availability:

2. Sample Collection Coordination: Date

3. Glassware availability: T.L. Q‘g,g Tech
[2

4, Silt/Phytoplankton availabilty:

complete:

8. Test Initiation: Date/Time 775/4,/‘?.5'/; 0730

9, Test Renewal:

Meter Calib.

Day#: 0 1 2 3 4 5 6 1 8 9

T-L. 440 AL off A5 4L Rel gS gpa N 65

TMPyA HE S0 yt pME PP wA 3N
Log Samples T.L., A4 VA ys A pA A A A 2t N/A
T.M. Ad L A P ik A A A A N/
Initisl Chem. T.L. 65 446 47% 3P o5 pL 495 Mt wa
.M. A& SfP ofp  Gre gpp P AP N/A
Renewal/Counts T.L. _[#)_ %‘:Y__ g/ﬁ_ Q&Q_ _%L D4 %ZJ_ ﬂ)i ‘*"_/‘__ J'f‘z;?_
T.M. Y S sre O TP 3Py OfP spp
Final Chen. >

T.L. N/A %%g_c_gg__;_% 0g2 &1t 2

T.M. N/A_ ARD PP Ty SPP xpe JN 300
Meter Recal. T.L. 4}2',2 I PP SrP Zi _?‘A & _,)i_(_ ﬁi
T.M. 4% xeg  #A /m ,(//' e JN‘
Paperwork T.L. 425_ 9;2 #2_ _%LL %}S M
reviewed T.M. s M :Wf’ off’ Vm olf
10, Test Termination: Date/Time 7/15’/'?3’: 0930
12. Run Stats: Date 7[’&.’ 2(2 2 By ;ﬁ
13. Report Prep.: Date “ZZ‘?Z‘Z /17\}' By ”J;

14.

pate ¥-/6 -q3 By m Approved: M_

Report Final:

*Team Leader

PLARC501-1513

*culture Unit

#Team Member
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Date: 06-28-93

Copper stocks prepared as follows by D. Simbeck using EPA Copper Sulfate
reference toxicant, Lot #188, Ampules #2025, Ampules #2026, 50 mg/mL Cu:

1. Combine contents of 2 ampules (7.0 mL) in 100 mL beaker.

2. Add 5 mL CuSO4 to a 100 mL vol. flask and fill to line to obtain Stock
#I = 2,500 mg/L. Pour into 100 mL beaker to mix.

NOTE: Steps 1 and 2 completed on 05-06-93 by DJS.

3. Add 2.5 mL CuSo, (ampule #2144) to a 100 nL vol. flask and fill to line to
obtain Stock #II = 1,250 mg/L. Pour into 100 mL beaker to mix.

4., Prepare diluted stock series:

Cu Conc. Stock mL_Stock # mL_50:50 HNO, Dilute to 100 mL
Control 0.00 1 100
46.75 mg/L 1.87 I 1 100
93.75 mg/L 3.75 I 1 100
187.50 mg/L 7.50 I 1 100
375.00 mg/L 30.00 II 1 100
750.00 mg/L 60,00 II 1 100

5. Prepare test solutions:

Cu Conc. Stock . mL Dilute to 1000 mL Cu Conc. Test
Control 6.67 993.33 — 0.000
46.75 mg/L 6.67 993.33 0.312
93.75 mg/L 6.67 993.33 0.625
187.50 mg/L 6.67 993,33 1.250
375.00 mg/L 6.67 993.33 2.500
750.00 mg/L 6.67 993.33 5.000

Damien J. Simbeck

PLARC501-1504




<y e MUSSEL TEST RECORD SHEET
: Anodonta imbecillis -

. Project _CR-ERP Reference Toxicant

Beginning Ending
Date/Time 7-¢- 23 /03320 bate/Time /

Personnel Simbeck, Posey

Mussels placed in test vessels: Date _07-05-93 Time 0%2&- jo0

Mussels per test veséel: LD

Test Teatments:

1 Control (phyto) 11 _2.500 mg/L Cu (YCT-S)
2 0.312 mg/L Cu (phyto) 12 5.000 mg/L Cu (YCT-S)
3 0.625 mg/L Cu (phyto) 13
4 1.250 mg/L Cu (phyto) 14
5 _2.500 mg/L Cu (phyto) 15
6 _5.000 mg/L Cu (phyto) 16
7 _Control (YCT-S) 17
8 0.312 mg/L Cu (YCT-S) 18
9 0.625 mg/L Cu (YCT-S) 19
10 _1.250 mg/L Cu (YCT-S) 20

Control/Dilution Water: Moderately Hard Syntetic Water (F-Med)

Source _ Date Collected/Prepared

CULTURE HISTORY:

Date Date
Culture 1ID Started Transformed
93-Q 06/21/93 06/28/93

FOOD/SUBSTRATE PREPARATION:

Phytoplankton Started Phytoplaﬁkton Concentrated
06/21/93 06/26/93
06/25/93 06/29//93

8ilt Collected: Date/Location 06/23/93 / Taylor's Lower Pond

Silt Filtered (Date)_06/24/93 Silt Weighed (Date)_06/30/93

Volume Weighed 5 mL

Wt. of pan Wt. of pan and silt Wt. of sBilt

o~ . Replicate 1 |.o3%3( mg L.385Yo mq - b 74 709 mh 2506
Replicate 2 Lovit, Mg L. 2443 _mq 0 11X 70 ag x=0.°
Replicate 3 [-©3139 pQg 1.293¢¢ mq . 2Laoy mq
Average dry weight 150 mq/mL . PLARC501-130(5)
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0.625 mq/L CU Phytoplankton

TREATMENT :
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1.250 mg/L. Cu Phytoplankton
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TREATMENT :
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- k’ SPEARMAN-~KARBER METHOD LCS0 ESTIMATION

TEST: _Mussel Ref Tox July 1993 (phyto)
DATE: __ 15 July 1993

log10 # ADJ. PROP o #

TREATMENT CONC . DEAD DEAD EXPOSED

0.300 ~0.52288 (1] O -0.081 A 40

0.600 ~-0.22185 [2] 1 ~0.054 B 40

1.400 0.14613 [3] 36 0.892 C 40

2.700 0.43136 [4] 40 1.000 D 40

5.400 0.73239 [5] 40 1.000 E 40
Control : 3 0

M=Log( Estimated L.C50)

(B-A) logl1ll+tlogl[2] )2 + -0.01005 +
(C-BY logiz]l+logl[3] )2 + -0.03581 +
{(D-C)X logi3]+logl4a] /2 + 0.031184 +
(E-D)X logl[4]+log[Bl)/2 = M 0 =M
-0.014603 = M
Estimated LCS50 = antilog M
- CoT
V(m)=Estimated Varience in M
B(1-B)(log[3]l-logll])e2/4( n-1)+ -0.00016 +
C(1-C X logf4]l-loglz])ez2/4(n—-1 )+ 0.000263 +
D(1-D ) logl[Bl-log(3] )e2/4( n-1 )+ 0 = v(im)
0.000100 = V(m)
CL = M +/= 2\/V(m)
LCL= antilog-0.03470
UCL= antilog0.005334
Est. LCBE0 = 0.966751
95% LCL = 0.923197
95% UCL = 1.012359 ' Reviewed By:m_r_);ls_@g
7




. (3%
/7/. o ¢ R

Non-paramatric analysis of toxicity data 2
.t _ 10:02 Friday, August 9, 1991

---------- STUDY=JULY#03 REFTOX ST DATE=070693 PARM=MINS TEST=STEEL ----------

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

1 0.30 4 4 24 10
2 0.60 4 4 22 10
3 1.4 4 4 10 " 10 *
4 2.7 4 4 10 " 10

5 5.4 4 4 10 10
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0.625 mg/L CU YCT-S

TREATMENT :
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Conc.

0 .3000
0.6200
1.3000
2.5000
5.1000

Mu
Sigma

on

Parameter

Intercept
Slope

Theoretical

Chi - Square Heterogeneity =

Predicted
Proportion
Responding

0.0088
0.2426
0.8437
0.9941
1.0000

95% Confidence Limits

Spontaneous Response Rate = 0.0000

5.718463)
6.713413)

EPa PROBIT ANALYSTES PPOGRAM
USED FOR CALCULATING EC VALUES
Version 1.4
Observed Adjusted
Nuimmber Number Pyoportion Proportion
Exposead Resp . Responding Responcing
40 1 0.0250 0.0250
40 8 0.2000 0.2000
40 34 0.8500 0.8500
40 40 1.0000 1.0000
40 40 1.0000 1.0000
1.840
-0.076189
0.188271
Estimate Std. Err.
5.404674 0.160099 ( 5.090879,
5.311483 0.715271 ( 3.909553,




#heath -

PEREY Camm AR SR eV

Estimated EC Values and Confidence Limits

sint

2 1.00
< 5.00
£10.00
<15.00
Z50.00
85,00
<90.00
.95.00
L79.00

conc.

¢
O

O.

P b = e OO

L3061
L4113
483314
L5354
L8391
L3150
LA625
L7120
L3003

Lower

Uppef

95% Confidence Limits

0.2060
0.3045
0.3739
0.4286
0.7331
1.1323
1.2422
1.4201
1.8135

wTOP‘FJO(DC)C>O

.3903
.4981
.5691
.6239
.9584
.6300
.8673
.2916
.3863




.. ar Non-paramatric analysis of toxicity data 2
h 10:25 Friday, August 9, 1991

R T T STUDY=JULY#03 musref ST DATE=070693 PARM=MINS TEST=STEEL -------v--

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

1 0.30 4 4 16 10
2 0.62 4 4 12 10

3 1.3 4 4 10 10 *
4 2.5 4 4 10 10 *
5 5.1 4 4 10 10 *
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Growth

Mussel Reference Toxicant:
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Mussel Reference Toxicant: Growth 07/15/93

Treatment: Control P Treatment: Contyol P
Micrometer units Micrometers
Replicate 1 2 3 4 Replicate 1 2 3 4
1 1.8 2.0 1.8 1.4 1 705.6 784.0 705.6 548.8
2 2.1 2.0 1.5 1.6 2 823.2 784.0 B88.0 627 .2
3 1.2 2.0 1.8 P 3 470.4 784 .0 7056 823.2
4 1.3 1.5 1.6 1.4 4 509 .6 BB .0 £27.2 548.8
5 Z.0 1.8 1.8 1.3 5 784.0 705.6 705.6 509.6
& 2.0 1.7 1.5 1.8 6 784 .0 666.4 538.0 705.6
7 1.3 1.7 2.0 1.3 7 B09.6 666.4 7684.0 509.6
g 1.8 1.2 1.9 2.1 8 705.6 470.4 744 .8 823.2
) 2.5 1.5 1.8 1.7 9.980.0 588.0 705.6 666.4
10 DEAD DEAD DEAD 1.4 10 0.0 0.0 0.0 548.8&
AVERAGE 696.9 670.8 683.8 631.1
AVERAGE = 669 L6
Treatment: 0.312 Treatment: 0.312 P
Micrometer units Micrometers
Replicate 1 2 3 4 Replicate 1 2 3 4
1 1.2 1.1 1.1 1.0 1 470.4 431.2 431.2 392.0
Z 0.9 1.1 1.1 1.1 2 352.8 431.2 431.2 431.2
3 0.8 1.1 1.0 1.0 3 313.6 431 .2 392.0 392.0
4 1.2 1.2 1.1 1.1 4 470.4 470.4 431.2 431.2
5 1.1 1.2 1.2 1.3 5 431.2 470.4 470.4 509.6
) 1.1 1.1 1.1 1.1 & 431.2 431.2 431.2 431.2
7 1.0 1.1 1.2 1.1 7 392.0 431.2 470.4 431.2
3 1.0 1.2 1.3 1.2 8 392.0 470 .4 509 .6 470.4
9 1.1 1.3 1.0 1.0 9 431.2 BOI.6 332.0 392.0
10 1.1 1.0 1.1 1.2 10 431 .2 392.0 431.2 470.4
AVERAGE 411.6 446.9 439.0 435.1
' AVERAGE = 433.2
Treatment: 0.625 P Treatment. : 0.625 P
Micrometer units Micrometoers
Replicate 1 2 3 4 Replicate 1 2 3 4
1 1.2 1.2 1.0 1.1 1 470 .4 470.4 392.0 431.2
2 1.2 1.1 1.3 1.1 2 4704 431 .2 509.6 431.2
3 1.0 1.1 1.2 1.3 3 392.0 431V .2 470.4 509.6
4 1.1 1.1 1.1 1.2 4 4R1L .2 431 .2 431 .2 470.4
5 1.1 1.1 1.2 1.0 5 431.2 4312 470.4 392.0
£ 1.1 1.2 1.2 1.1 6 431 .2 470.4 470.4 431.2
7 1.2 1.2 0.9 1.0 7 470.4 470.4 3%2.8 392.0
8 1.1 1.2 1.0 1.1 8 431.2 470.4 392.0 431.2
9 1.2 1.1 1.1 1.1 9 470.4 431.2 431.2 431.2
10 1.0 1.1 DEAD 1.2 10 392.:0 431.2 0.0 470.4
B AVERAGE 439.0 446.79 435.6 439.0
AVERAGE = 440 .2
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Treatment:
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Mussel Reference Toxicant: Grawth 07/15/93

1.250 P
Micrometer units
1 2
DEAD 1.5 1.
DESD DEAD 1.
DEAD DEAD DEAD
DEAD DEAD DEAD
DEAD DEAD DEAD
DEAD DEAD DEAD
DEAD DEAD DEAD
DEAD DEAD DEAD
DEAD DEAD DEAD
DEAD  DEAD = DEAD

2.500 P
Micrometery units
1 2
DEAD  DEAD DEAD
DEAD DEAD DEAD
DEAD  DEAD _DEAD
DEAD  DEAD DEAD
DEAD  DEAD DEAD
DEAD  DEAD DEAD
DEAD  DEAD DEAD
DEAD  DEAD DEAD
DIZzAD DEAD  DEAD
DEAD  DEAD  DEAD

5.000 P
Micryometer units
1 2
DEAD  DEAD DEAD
DEAD DEAD DEAD
DEAD DEAD DEAD
DEAD DEAD DEAD
DEAD  DEAD DEAD
DESD  DEAD DEAD
DEAD DEAD DEAD
DEAD DEAD DEAD
DEAD DEAD DEAD
DEAD DEAD DEAD

3

2
1

3

3

Tveatment. : 1.260 P
Micrometers
4 Replicate 1 2
1.2 1 0.0 E&88.,.0 470.
DEAD 2 0.0 0.0 431.
DEAD 3 0.0 0.0 0.
DEAD 4 0.0 Q0.0 0
DEAD 5 0.0 0.0 0
DEAD (&) 0.0 0.0 0
DEAD 7 0.0 0.0 0}
DEAD 8 0.0 0.0 o)
DEAD 9 0.0 0.0 0
DEAD 10 0.0 0.0 0
AVERAGE 0.0 B8G.0 450.
AVERAGE =
Treatment: 2.500 P
Micrometers
4 Replicate 1 2
DEAD 1 0.0 0.0
DEAD 2 0.0 0.0
DEAD 3 0.0 OO
DEAD 4 0.0 0.0
DEAD 5 0.0 0.0
DEAD 6 0.0 0.0
DEAD 7 0.0 0.0
DEAD 8 0.0 0.0
DEAD 9 0.0 0.0
DEAD 10 0.0 0.0 O
AVERAGE 0.0 0.0 0.
AVERAGH =
Treatment: 5,000 P
Micrometer s
4 Replicate = 1 2
DEAD 1 0.0 0.0
DEAD 2 0.0 0.0
DEAD 3 0.0 0.0
DEAD 4 0.0 0.0
DEAD 5 0.0 0.0
DEAD 6 0.0 0.0
DEAD 7 0.0 0.0
DEAD 8 0.0 0.0
DEAD 9 0.0 0.0
DEAD 10 0.0 0.0
AVERAGE 0.0 0.0 )

AVERNGE =
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Mussel Reference Toxicant: Growth 07/15/93
Treatment: Control Y Treatment: Control VY
Micrometoey units Micrometers
Replicate 1 2 3 4 Replicate 1 2 ] 4
1 1.8 1.2 1.6 1.3 1 705.6 7144 .8 627 .2 B09.6
2 1.8 1.6 1.6 1.8 2 705.6 6272 627.72 705.6
3 1.0 1.3 1.6 1.5 392.0 L2 .6 627.2 BRK].O
4 1.3 1.8 1.9 1.7 4 509.6 70R.6 744 .8 GOLG .4
5 1.8 2.0 1.5 1.4 5 705.6 784 .0 588.0 548.8
6 1.9 1.6 1.9 1.6 & 744 .8 627 .2 7448 H27 .2
7 1.6 1.8 2.1 1.8 7 627.2 705.6 823.2 705.6
8 1.7 1.5 1.2 1.3 8 666.4 588.0 470.4 509 .6
E 1.8 1.5 1.1 1.2 9 705.6 £588.0 431.2 470.4
10 1.5 1.7 1.9 1.1 10 B88.0 666.4 744.8 431.2
AVERAGE 635.0 €54 .6 642.9 76 .2
AVERAGE = 627 .02
Treatment: 0.312 Y Treatment: 0.312 Y
Micromebter units Micrometers
Replicate 1 z 3 4 Replicate 1 2 A 4
1 1.0 1.2 1.0 1.0 1 392.0 470.4 392.0 392.0
2 --1.1 1.2 1.1 1.1 2 431 .2 470.4 431 .2 431.2
3 1.2 1.2_..1.2 1.2 3 470.4 470.4 4/0.4 470.4
4 1.3 1.1 1.3 1.2 4 509.6 431.2 509.6 470.4
5 1.3 1.3 1.1 1.1 5 509.6 509.6 433).72 431.2
6 1.2 1.2 1.3 1.3 6 470.4 470 .4 5072 .6 L09.6
7 1.2 1.1 1.1 1.0 7 470.4 431.2 431.2 392.0
8 1.3 1.1 1.3 1.3 8 509.6 431.2 502.6 RO9.6
9 1.1 0.9 1.2 1.2 9 431.2 352.8 470.4 470.4
10 1.1 1.1 1.3 DEAD 10 431.2 431.2 BQ2 .6 0.0
AVERAGE 462.6 446.9 466 .5 453.0
AVERAGE = 457 .3
Treatment: 0.625 Y Treatment: 0.625 Y
Micromebey units Micrometers
Replicate 1 2 3 4 Replicate | 1 2 3 4
1 1.0 1.1 1.2 1.1 1 392.0 431 .2 470.4 431 .2
2 1.1 1.2 1.1 1.1 2 431.2 470.4 431 .2 431,22
3 1.4 1.3 1.0 1.3 3 548.8 509.6 32,0 509.6
4 1.2 1.1 1.1 1.2 4 470.4 431.2 431.2 470.4
5 1.1 1.2 1.2 1.1 5 431.2 470.4 470.4 431.2
& 0.9 1.0 1.3 1.2 & 352.8 322.0 509 .6 470.4
7 1.0 1.2 1.3 1.0 7 392.0 470.4 503 .6 292 .0
8 1.1 0.9 DEAD DEAD 8 431 .2 352.8 0.0 0.0
3 DEAD 1.2 DEAD DEAD ; 9 0.0 470.4 0.0 0.0
10 DEAD 1.1 DEAD DEAD 10 0.0 431.2 0.0 0.0

AVERAGE 431.2 443.0 459.2 448.0
NVERAGE = 444 .7




Treatment: 1.250 Y
Micrometer unils
Replicate 1 2
1 1.2 1.2 DEAD
2 1.1 DEAD DEAD
3. 1.2 DEAD DEAD
4 1.1 DEAD  DEAD
5 1.2 DEAD  DEAD
& DEAD DEAD DEAD
7 DEAD DEAD DEAD
8 DEAD DEAD DEAD
9 DEAD DEAD DEAD
10 DEAD DEAD DEAD
Treatment: 2.500 Y
Micromeber units
Replicate 1 2
1 DEAD DEAD DEAD
2 DEAD DEAD DEAD
3 DEAD  DEAD  DEAD
4 DEAD  DIEAD  DEAD
5 DEAD DEAD DEAD
6 DEAD DEAD DEAD
7 DEAD DEAD DEAD
8 DEAD DEAD DEAD
9 DEAD DEAD DEAD
10 DEAD DEAD DEAD
Treatment : 5.000 Y
Micrometey units
Replicate 1 2
1 DEAD DEAD DEAD
2 DEAD DEAD DEAD
3 DEAD DEAD DEAD
4 DEAD DEAD DEAD
5 DEAD DEAD - DEAD
6 DEAD DEAD DEAD
7 DEAD DEAD DEAD
8 DEAD DEAD DEAD
9 DEAD DEAD DEAD
10 DEAD DEAD DEAD

3

3

3

Mussel Reference Toxicant: Growth 07/15/97%

Treatment: 1.250 Y
Micrometers
4 Replicate 1 2
DEAD 1 470.4 470.4 O
DEAD 2 431.2 0.0 s}
DEAD 3 470 .4 0.0 0
DEAD 4 431 .2 0.0
DEAD 5 470 .4 0.0 O
DEAD 6 0.0 0.0 0
DEAD 7 0.0 0.0 O
DEAD 8 0.0 0.0 O
DEAD 9 0.0 0.0 )
DEAD 10 0.0 0.0
AVERAGE 454 .7 470.4 0
AVERAGE =
Treatment: 2.500 Y
Micrometers
4 Replicate 1 2
DEAD 1 0.0 0.0 O
DEAD 2 0.0 0.0 O
DEAD 3 0.0 0.0 0
DEAD 4 0.0 0.0 0O
DEAD 5 0.0 0.0
DEAD 6 0.0 0.0 O
DEAD 7 0.0 0.0 0
DEAD 8 0.0 0.0 O
DEAD 9 0.0 0.0
DEAD 10 0.0 0.0
AVERAGE 0.0 .0 O
AVERAGE =
Treabtment: 5.000 Y
Micrometers
4 Replicate 1 2
DEAD 1 0.0 0.0 O
DEAD 2 0.0 0.0 ¢]
DEAD 3 0.0 0.0 O
DEAD 4 0.0 0.0 Q
DEAD 5 0.0 0.0 O
DEAD & 0.0 0.0 O
DEAD 7 0.0 0.0 0
DEAD 8 0.0 0.0 Q
DEAD 9 0.0 0.0 0
DEAD 10 0.0 0.0 0O
AVERAGE 0.0 0.0 0.

AVERAGE =
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. INITIAL CHEMISTRY

e Project: _Mussel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: F-L-93 Posey
Ending Date: ] -j5-93

Date: 7693

| |
l TREATMENT |Cntr1]0.312]0.625]1.250|2.500]5.000] | |
l I ,__YCT.S . | | | | |
| T |
T - .
{ emperature |2 :_gt/ o :o?‘/.‘f 244 |2%. 3 | ~4.3 | | l
D.O. (bef ir)l | I | | | |
T B B
(after air) |
| O -—.e---
/Bilt/al - - .
| (w/siit/algae) 15¢ 193¢ 199 128 119 17.9 | | |
} pH (before air)} | | | ! } : | }
| (after air) | | | | I
| | ] |
lt/al - 1
1 (u/ellt/algae) 1.2 | 9 20 170 165 165 | |
| (Beration time) | | |
: ]
| Conductivity 1380 |35C |35 {353 | 35757 | 3¢ | | |
| Hardness | 5‘.4 ! { | : 5'/ E i
17.1 | | I
| ¥ 195.8 | | 1 | 1975 | |
Alkalinity 3.7 ! } = 1} ;
X 10 | o | | [~ | |
| 3t | | 1 | Z | | |
| chlorine | [ | [ I | [ [ I
| | N l | ] | | | |
| Anmonia | | | | | | | | |
[ | | | [ | [ [ | [
| | | | | | | [ | |
| | ] | | | | | | |

NOTES: _f— Med A 1372

(PLARC501-130)




Page ¢ of (F

. INITIAL CHEMISTRY

$~/_' Project: _Mussel Ref Tox .July 1993 Personnel: _Simbeck
Beginning Date: 1-L,-932 Posey
Ending Date: J-15-93

Date: 7.(,-93

| TREATMENT |Cntr1|0.312]0.625]1.250{2.500|5.000] | |
| PHYTOPLANKTON ! | | L.
Temperature 241 | 244|209 |245 |20 | ¢ 5| |
D.O. (before air) : i { , }
fter ai | | | | |
s | — 1
(w/sllt/algae) | 59 199 (2.9 | %5 (Kol o | | |
H before air)l | | | | | | | |
e e I e
after air
R LTS TP P P P PP P
/silt/al ..
(wrsiit/aleae) 1.9 109 169 (% (0.7 |¢5 ] |
| (Aeration time)| | | o | | |
| R B R B B |
Conductivit
onamemm Y }36 ZZ} 354 2e 3 |2s Last Lsdo | |
Hardness 5. 7 { : % 57
X 17.1 197.5 | I 9754
i | | - |
Alkalinity 2.1 I l 3.0
X 10 | | |
37| | z 3¢ | |
Chlorine | | | | | | |
| | | | | | |
Ammonia | | | | | | | |
| | | 1 l ] | |
| | | | | | I
| | | | | | | |

NOTES: F- mep # [3723

(PLARC501-130)
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Page _3  of {§

INITIAL CHEMISTRY

Project: _Mussel Ref'Tog ‘July 1993 Personnel: _Simbeck
Beginning Date: ¢- (-9 3 Posey
Ending Date: Z.y5—93

pate: 7-7-973

TREATMENT |Cntr1|0.312}0.6251.250|2.500]5.000] |
Lvers |
' B | | | |
remperature 234 1237 123 912490 |94 | X3 ¥
D.O. (before air) ' : | |

(after air)

(w/silt/algae) }7'q

S (e Sy (e S, s e (P e Mo oo—

| |
I I
] |
l I
] |
l |

l

|

P
t.7 |27 :7.‘-?

I

|

e i s Sasnie srnoe v c— (e v Jo— — Yoo, st |t

i
|
|
|
|
|
| |
| |
| |
| |
| 75 13.5
{ pH (before air)| { l
: (after air) l
] i |
| (Wrsitt/alede) (b2 16 F 1 LF 46 F 1Ll (LY |
: (Aeration time) l } }
| ivi | | |
| conduetivity 1349 :353 1353 1354|358 (353 | |
| ~ ] | |
} Hardness 5.4 ; : ; { 51)
| x 7l 923 | | 1 | 25, 8 |
=Alkallnlty | 27 i ; E i ‘2.2 |

|
l * 1o 37 | | x 1 133 |
| chlorine | | | | | | |
| : | | ] | | | | |
l Ammonia | | | | | | | |
| | | | | | | |
| | | | | | | |
| | | | | | | | |
NOTES: _i -méo H)31(

(PLARC501-~-130




Page _ 4 of IT
INITIAL CHEMISTRY
Project: _Mussel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: #-[-93 Posey
Ending Date: Z-15-93 o
Date: 7-7-93
! {
| TREATMENT ICntr1|0.312|0.625|1.250|2.500|5.000| | |
! | gﬂmg,m | | | |
‘ T T T 1 T
| : |
| temperature Ezi:} I33 24 0 393 9123.9 1238
; D.O. (before air) } : {
| £ i | | |
o
. 1 _
| (w/siit/algae) 9y (a4 (34 (77 (2P (ETF |
| pu  (before air) | | [ { |
| S R B R B E—
ft i
{ (after air) l % { | : l { 1
i |
| (w/silt/algae) (’.7_ é 7 l(p-7 1(0‘7 IL.g -4
; (Reration time)i :L i | i {
: Conductivity 352 {35;) ;'33’3 1353 1357 300 |
| | |
% Hardness 55 % : 5é) :
l x17.1 94.1 | | 15.3|
i Alkalinity 3,9 | % } 33 | |
. | |
n x 1o 139 | | 1 123 | |
|-Ch10rine | | | |
| | | | |
| Ammonia | | | | | |
l | | | | | |
| | | | | { {
| | | ] ] | |
NOTES: _ )7 MmED B I3,

(PLARC501-130)




INITIAL CHEMISTRY

Mussel Ref ng 'July 1993

Project:
Beginning bate: _ Z2-(L-93
Ending Date: 7-15-93

|
l TREATMENT jcntrl}0,312}0.625|1.250|2.500(5.000] ]
% ! . YCT+8§ ; | { {
| | [ | |
| Temperature 243 Q%‘/J_»?l/‘{]gt/,f 124.6 |od.s
| p.o. (before air) l l ' ’
| i 1 | |
i (after air) | i | % E |
l (w/silt/algae) 7'5 L7’é ' 7. ¢ | 7- 7178 | =8 | '
{ pH (before air)' l } ‘ | ' | l
| £t i |
{ (after air) } l {
l (w/silt/algae) | o o' ¢ g ‘ 6.7 4.7 lé,él C.4/
% (Reration time) [ { |
| ivi [ I [
} Conductlvity |§‘{{ | 3%6 1347 | 3%8| 35(| 354 | I l
3
{ Hardness i ¢5{,§ } } ; {5,6
17.1 l I [ [ {

: x }9512| { : i 195.% |

lkalini - |
} Alkalinity :~3LQ { | 1 | 3.
l ¥ 10 130 { } 32{
| chlorine | | N |
| | | | | |
| Ammonia | | | | | | |
| | | | i [
| | | | [ {
| | | | | | ] | ] |
NOTES: |  Wwey U |

Personnel:

Date: 7-§-973

S

imbeck

P

ogey

(PLARC501-130)
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INITIAL CHEMISTRY

Project: 'Mussel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: _ Z- (- 93 Pogey
Ending Date: 7-15-92

pate: 7-8- 93

PREATMENT Ccntr1]0.312]0.625|1.250]2.500}5.000]

|
| |
{ | PHYTOPLANKTON ! | | |
: Temperature ‘;71/'1/ {244{ }‘;;(/.4/ 'l‘;?‘/"/ }3?%7 l;?s/_" ' l
| D.o. (before air) ! | | |
& o
{ (after air) l ; : { % % | l
| (w/sllt/algae) | 5 4 | 7 S\ 2S5 | 2 1 2.1 | 2.8

H bef icy | l I [ [ |
v N I O N

f i

| affer @™ y 44
' (w/silt/algae) | 7 g 4'7 g 6.7 } lo.7 } é.é} 6,5’=
} (Aeration time) | % ’[ | l }
| ivi | i
| Conductivity 1346 |34¢ | 798| 3/8|35) |Bss|
' Hardness 6.0 { I | Py
| ) |
| x et 102t 1 94 |
: Alkalinity | 3,7 { 1 23
‘ X 10 ,3 7 {_ % | 3 3
| chlorine | [ | | |
| | | | | -
! Ammonia : | | | |
| i | | a ! ]
| | | | | | | |
| ] | | | | | |
NOTES: | -mep N

(PLARC501-130




Project: _Mussel Ref Tox"July 1993

INITIAL CHEMISTRY

Beginning Date:

7:6- 73

Ending Date:

F-(5-93

Date: Z-9-93%°

Personnel:

Page

F of Y

Simbeck

Pogey

| |
| TREATMENT lcntr1]0.312]0.625|1.250|2,500]5,000| |
| I E— |
| | I |
| Temperature 4.6 1239 (239 (238 239 129.0 1
, D.0. (before air) \ } }
| £ i | | | | |
{ (after air) { { I { i
| (w/silt/algae) 7.3 17. 3 1.7’4 1?.5’ i 7'5 [ 7.5 jl
: pH (before air)l ' } I | | | I
| (after air) |
e 7
3 . - L. 7
| (w/silt/algae) t’("? I/a”} (. 2 (—V(; LQ '(o-"l
' (Reration time) l
| i
| conductivity 134y %343.1345 1347 135D | 35Y | |
} Hardness |-5‘H % l i i 5.¢ ,
: x et {i2/3: 1 1 g5 8
: Alkalinity lr”"{ } : } 232
| I
| x 10 o [ [ 33 |
| chilorine | | N |
| | | | | |
| Ammonia | | | | | | |
| ] | | |
| | | | |
| ] | | |

NOTES: « .-,)'»,I}[ e ﬁm; /dm Z; J,/.-f-’{e-w-w\lf—/

‘!Ad‘u{gﬁ) Li’ﬁ'?l\ﬂ&‘ ’:(4.“{\? Hel & pabe e ack gl fed Ay nnyet

Aiblf‘//ﬁéngqué7,Zi;bée 7

=

Wt siee (1903wl ne one fiter)

rewmey Wougl

‘p‘&" L.l‘ DO ™ ODNI(J(.flby P ¢Ak';p¢/ 1

(PLARC501-130)




Page 9 of (¥ __

INITIAL CHEMISTRY

Project: _Mussel Ref Tox July 1993 Personnel: _Simbeck

Beginning Date: F-(-923 ' Posey
Ending Date: 1-15-932

_ pate: 7-9-93

|
I TREATMENT |Cntrl|0.312|0.625|l.250|2.500l5.000l | ‘
| | PHYTOPLANKTON I | | L.
| PRI NN N N
| Temperature szq-(a 5338 ),?3? ‘23? |239 zqo
: D.O. (before air) l : ‘
{ (after air) ; :
| i | l
| (w/silt/algae) ‘_7'4 7'4 7.5- 7‘(4@ 1:7_'5- I—‘?(o
| pH  (before air) | | | | | |
| T |
ft i
}. (after air) ;- l i : l I l |
| (w/siterateae) (@ bR 168 LRIl (o 165
g (Aeration time)l | { ; i | |
| ivi . | | |
| Conductivity }3,4,17 1345 |24l 248 |352 |35
|
Hardness 5.3 I . 5,é
. |
¥ 19 | 95.%
Alkalinity \ 2.7 l l 3.3
| |
*x 10 33 | | | 133 | 1

| chlorine | | | | | |
| | | 1 |
| Ammonia | | | |
| | { | 1 |
| | | | |
| | | i {
NOTES: [ ey i (3%)

(PLARC501-130)




- ' ) Page 9 of |¥

INITIAL CHEMISTRY

Project: _Mussel Ref Tox 'July 1993 Personnel: _Simbeck
Beginning Date: __7-f -73 Posey.
Ending Date: 7-/5-9%

Date: 7-/2-93

TREATMENT jCntr1]0.312]0.625]1.250{2.500]5.,000} |
e N T —
Temperature : — [ '
P 3.4 [23.5 1236 [23.5 123.8 |

i
|
s
D.0. (before air) } %
I
|
|
I

(after air)

[
|
(w/silt/algae) 7 b 7 7 }»—_} (o
. i :

o commre.

|

s | l
I l

2.7

pH (before air)' |

|

|

|

|

|

I

|

|

{

|

|

|

|

|

E (after air) { % =

’ (w/silt/algae) LS , 47'3'} 6.'} b Fib b

l (Aeration time)

| . |
| Conductivity 1350 |35 F.135% |35%® |3¢‘ i | |
i Hardness I'S‘7 i 4???

T s =S

E Alkalinity 4’0 I J' , %‘[.0

] x 10 Yo | 4o !

| chiorine | l I N

| | | | | l
| Ammonia I l ' ' I l !
| | | | l

| | [ | |

| l | | | | | | |

NOTES: | wmey # 393

(PLARC501-130)




INITIAL CHEMISTRY

Project: _Mussel Ref Tox ‘July 1993

Beginning Date:

Ending Date:

[
: TREATMENT
| e
| Temperature ;Z?)f), 235 123.§ 23‘5— 23.5/
: D.O. (before air) ' :
i (after air) | i | % | I |
| (w/silt/algae) ';rv‘ 7'J 77 | 7 g 17_ g | 7 4 l |
| pH (before air) | | l | |
| | R R
ft i
- (after air) | | : ' % l i
s _ |
(wsiltraloae) 1,8 1.2 167 14 F 160G ;
| (Reration time)| | } |
Conductivity 359 135-7 3579 BGC) {Bé‘?
Hard I | |
ardness 5,‘) Jl 5'5
17.1
* :IQD.‘) ,1 {%l
Alkalinity ‘ : 440% : } 3.8
1 .
| il |40 | | | 138 | | |
Chlorine } |
Anmonia | | |
| { 1 |
| | l
| | | |
NOTES: | mep #,37¥3

7-£~95

7 -

15-93%

Personnel:

Date:v7'/5—?§

Page _/p of X

Simbeck

Posgey_

|Cntr1]0.312]0.625]1.250]|2.500|5.000] | |

(PLARC501-130)




s oy 7 ' Page _J/ of 13

INITIAL CHEMISTRY

Project: Mussel Ref Tox July 1993 Personnel: _Simbeck

Beginning Date: Posey

Ending Date:

Date: 7-//-923

CREATMENT |Cntr1|0.312|0.625|1.250]2.500|5,000| ]
| . YCT-S . | | | |
1 | | T 1 .l 1 1 {
Temperature | ‘ —
P R3| | 23.2] 232 222|239

D.O. (before air)

(after air)

(w/silt/algae) g, ) 8.|= 2.1
l

pH (before air)l |

(after air)

(weiltralsae) | ¢ 71 6.,714.716.716.51 -

(Aeration time) | I |

Conductivity | 35/ l 35‘2{ 352 33 l 3sC| — | l '
Hardness 5 L{ : } = 5.5 }
. | I |
¥ 171 92.3 | | 1 94, {
Alkalinity 4 4D 1y
x 10 4o | 38 |
Chlorine | i '= _{ | | |
Ammonia | ) | | { { | [ |
| |
] |

— ——— E— — ——— — A — — S—— — — —— E—— —— ——" O ————— — — ———— — ———— — ——

NOTES: f wén g (399

(PLARC501-130)




Page (2 of [/Z

INITIAL CHEMISTRY

Project: _Mussel Ref Tog;;July 1993 Personnel: Simbeck

Beginning Date: 7-6-93 ' Posey
Ending Date: 71547

Date: 7-/7-93

TREATMENT ICntrl|0.312|0.625Il.250|2.500]5.000! ' '
| PHYTOPLANKTON | l | l
Temperature | I | I | i
P 23.2| 232,3] 232|232 |23.4 1
|

D.O. (before air)

(after air)

T S C— —— T —— W S o=, S S— — E— T I — ———— S — —

|
| |
| |
| | |
(wsilt/algae) | g )1 o)1 ol g /1 g, — |
pH (before air) } } } ! |
(after air) { : .= { { { {
(w/silt/algae) ; 6914 8I R {4,' . } é'él | {
(Aeration time)} I | |
Conductivity {35,[ | 352 353 354= 357] — |
Hardness l~5'5 Ij; b |
x 17.1 94. | 1958
Alkalinity 40 | )
l x 10 | 4D | | 40
Chlorine } g { B l }
Ammonia g ! g | :
| | | |
| | | | |
NOTES: [ - mgo 1394

(PLARC501-130)




Page 2 of |J

INITIAL CHEMISTRY

Project: _Mussel Ref Tox July 1993 Personnel: _Simbeck

Beginning Date: _ 7-(-93 : Posey
Ending Date: F-l15-93

Date: 7-12-93

TREATMENT _ |Cntrl]0.312]0.625/1.250]2.500]5.000| | |
, _YcTes ! | ! I
1 1 1 i ! X :
I .
Temperature 3.7 1229 (934 12341234 | |
. |

D.O. (before air) l l i

(after air)

|
|
(w/silt/algae) 7.9 2D !g_o {57.‘ L0 | |

| | T ! |

Py S

pH (before air)l

(after air)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
E (w/silt/algae) v 9 1 7 1L F 16.7 166
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

(Reration time) ' l | l

Conductivity 135-,_/ I3ﬂ9 ..I%sz, 35_7§ 35.91

|
I
|
Hardness 6'9 }5’7 I
17.1 | | | I
* [02.6] l 100.9 | l
Alkalinity /0 3,77 :
X 10 Yo } 33 } E
Chlori : a | | |
orine | | | | | | |
Ammonia | ) | | | | { | |
[ | { |
| | | |
| | | |

_NOTES L N Yo B ol

REE

(PLARC501-130) -




a ' Page [ ¥ of I¥

INITIAL CHEMISTRY

Project: _Mussgsel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: _ 7- (- 93 _ Pogey
Ending Date: F A4S -93

pate: F-/2-9%

|
| TREATMENT |Cntr1}0.312|0.625|1.250|2.500|5.000] | |
| | PHYTOPLANKTON | | | !
| | | P | |
| Temperature 023(9 9235 1.23. 6 23.5 }af.b ‘
} D.O. (before air) : }
E (after air) : E | i
. |
} (w/sllt/algae) 1¢ n 19 (2.D12.1 |7 2| I
H (bef ir) | | ' ' | ' !
{ P (before alr): | { { } : | { |
ft i
{ (after air) : l { : : | |
l (w/silt/algae) lé.q (.8 b8 |63 |07
| (Reration time)l { { } |
_ [ b e |
= Conductivity |35§ 373 135, | 3SF |3\
Hardness l 5,5 l ; IS,S |
x 17.1 qyl | ' : 99.9\
lkalini ‘ ' '
Alkalinity 139 | l l[d.b
10 -
‘ X 39 | 136
| chlorine | '
| | |
| Ammonia | l |
‘ | - | |
I | | | | ]

NOTES: 7 - lcp &

(PLARC501-130)
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INITIAL CHEMISTRY

Project: _Mussel Ref Tog " July 1993 Personnel: _Simbeck

Beginning Date: 7- (,-33 : Posey
Ending Date: 7 - 1S 93

pate: 7-(3-93

|
| TREATMENT |Cntrl1]0.312}0.625|1.250|2.500}5.000] | |
| | e CT ey ! ! ; :
| DU
' Temperature 23, g 23.8 L_Q'g_ 8 1239 ]p—l 321 ( '
{ D.O. (before air) } \
! (after air) { \
| . . PP |
| (weittrateae) 19,9 12.817.9 119 17.9 l l
{ pH (before air)! | l } I ! ' |
: (after air) ! l ‘
| - |
| (w/silt/algae) &, e '/ LY 1% 17
} (Reration time) [
| - 37° |
| Conductivity |36q | 3270, 2 ? “1371 | 37i| | | |
i Hardness |5"’ i i ? E i 5.5 | E
17.1
| X 192.3 | | 1941 \ |
i Alkalinity | |;4,$ 5 { | % 4.8 | \ |
10 ‘
| * |48 | | | 4% | \ I
| chlorine ' | l h ! | \ |
| l | | | |
| Ammonia | ‘ l l \ | I
| | | | |
I | | | |
| | | | 1 { | | |

NOTES: 7 ¢ &0 ({385

(PLARC501-130)




. Page (& of [

INITIAL CHEMISTRY

Project: _Mussel Ref Tox 'July'1993 Personnel: Siﬁpeck

Beginning Date: :?”é"9“3 Posey
Ending Date: 745 -93

Date: #-/3-93

I

| TREATMENT ICntrl}0.312]0.625|1.250}2.500)5.000] l

’ | PHYTOPLANKTON | | ! |

| | l l

i Tempex:ature 237 {237 lQ}_? 23.9 | RY.D ?

: D.O. (before air)I l \

; (after air) I

! ilt/al L ' ! l | | |

| (u/silt/algae) :7.9 |7.<3 :7,8 :8.0 1 7.9 | | |

H bef i | I
: P (before alr): : { : { : : |
ft i
{ (after air) : 7’ : : ; | | |
/eilt/al

| _(WEMEAN9R®) 16,9169 1.9 1T LR

{ (Reration time){ ' } } l | {

l - 371 3 7 275

} Conductivity l;Sé? | 270 }5?7&51:?95;|€36?‘1 | |
| !A 3 | 3P ‘ |

} Hardness 55 5.5

| x 17.1 QY. 1944

} Alkalinity 4.8 ] 4.7

| 0 ' ‘

| X 1 yg I 4F | | |

| chlorine l | I l ' ,

l i i [ i

| Ammonia ' l | ! '

, | | | | ] |

| | I | |

‘ | | | |

NOTES: /- /HEY (389

(PLARC501-130)




Page _J7 of (§

INITIAL CHEMISTRY

Project: Mussel Ref Tox July 1993 Personnel: imbeck

Beginning Date: 7-4-73 Posey
Ending Date: VA ANe s

pate: 7-/¥ '?3

TREATMENT iCntr1}0.312}0.625|1.250}2.500|5.000}| | |

T e A N R S
Temperature |Q3.8 '&39 2% lé’l‘{,l ‘Q‘{.il |

D.O. (before air)l

|

|
29173172

|
|
[
|
(after air) }
|
{

(w/silt/algae) 7 g

l
|

———
—

|
|
{
pH (before air) {
|
|

|

|

[

|

|

|

|

|

|

|

|

[

| |

| | | {

i (after air) | % E E | }
| (w/silt/algae) 16'8 (; 81@ S’| éu?l 6.7 I

s (Aeration time)‘ | 4; E E = E '
| Conductivity 354 | ?é‘/J 3,5 | 366 |36s |

{ Hardness 5,5I { l 5.5 :

| ] | | |

| x 17.1 19¢.{ | 74¢.¢

: Alkalinity [ ) } ¥ 0

| |

I x 1o | 4o 1 4o | 1 |
| chlorine | | | | | N

i ] | | ] :

| Ammonia | | | | |

| | | | B | |

[ | | | [ [ |

| ] | | | | ]

NOTES: [ - My gl { 39

(PLARC501-130)
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INITIAL CHEMISTRY

Project: _Mussel Ref Tox July 1993 Personnel: _Simbeck

Beginning Date: 7-6-93 Posey

Ending Date: _7-15-913

Date: '74‘/"‘[."3'

|
| TREATMENT |Cntr1}0.312]0.625|1.250]|2.500|5.000]| | [
| — et L ! ! ! !
| | | . | | |
| _cmperatare Y. ) 129 ) 1241 1243 1240 ] [ |
| D.O. (bef ir) | l I | I I
e

P .
e
| (w/silt/algae) 17'8 7,8 i '7(5’ i 791 7’5,! l |
{ pH (before air)l | l | l { | ' |
l (after air) l |
| oo o — —
‘ (w/silt/algae) (0’:77 4 1 6.7 4.7 A
E (Aeration time) { { { {
| Conductivity |3é‘/ l 36‘/-'1312”7' | 3¢5 | 362 | l I |
! Hardness { 1;05 } } i~5L1; |

17.1 I |
| * 0¢. ¢ | KA | |
} Alkalinity d, ol } 4.0
l i ,
l x 10 40 L 40 |
| chiorine i | [ [ ]
| | | | | | | | |
| Ammonia | | | | | | | | |
| | | | | |
| | | | | |
| ] ] | ] |

NOTES: £ s ¢ (39

-(PLARC501-130)




Page l of _]_Z_

FINAL CHEMISTRY

Project: _Mussel Ref Tox July 1993 ?ersonnel: Simbeck
Beginning Date: _ 7- (-9 3 Posey
Ending Date: Z-15-93
Date: -7 23 Replicate: |
| |
l TREATMENT |Cntr10.312|0.625|1.250]|2.500]5.000] |
! e IEESE ! |
| | L | | | |
| rfemperature :94-1 24 }gqa }43.(9 }o'w.o 239 |
D.O. . .
% {Zlé >$’,1 .:3,0 19.2 13.3 183 | : |
H : | |
= P |},ili?,5’ :%5 7. F :7_? ‘7.(; % |
— ‘ a 5
| Conductivity 39‘ I ?(LC} 1370 3?51 564? |3K?/JI '
| Hardness | | | | | | I
| | 1 [ 1 [
| x 17.1 [ I [ [ [ |
| | | L | | | |
| alkalinity [ | | I I [ I
[ | | | | | |
| X 10 | | | | | |
: - o
hlori
| Shiorinme I R B T B
| Ammonia | | | - | | |
| | | | | | | {
! | | | | | | | | |
| ] | | | ] 1 | | |
NOTES:

(PLARC501-130)
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FINAL CHEMISTRY

Project: _Musgssgel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: F-6- 93 : Posey
Ending Date: -15-93
Date: _4-47-73 ' Replicate: |
| |
{ TREATMENT jCntr1}0.312}0.625}1.250|2.500}5.000]| | {
| PHYTOPLANKTON E | | |
| R R
T t - .
% emperature },’23.5 :;23 2 123.8 123.8 {Qtl.o }3 4 : : I
D.O. .
{ :80 :S’AI 82131 gg.Q\ }8 : % {
H
{“ 1727 1272 12F 1727 |77 |76 | 1 ;
i .. | | | | | I |
| Comductivity [37¢ 380 | 368 [3¢3 |3¢5 | 37Y] | |
{ Hardness { =
| x 17.1 7 , | | |
| | | z — |
Alkalinit
. | | | | |
} X 10 | | } | | |
| chiorine |
| | | |
| Ammonia | | |
| ] | | l 1 | | |
| ] | | | | | | |
| | | | | | | | |
NOTES:

(PLARC501-130)
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FINAL CHEMISTRY

. o C—" —— —— —— — ———— " — ——— A — " S— — —— ——— \_— —————" on— — -

Project: _Mugsel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: __ 7 - (- 23 | Posey
Ending Date: Z-15-93
Date: 7-y-73 Replicate: R
|
TREATMENT |Cntr1]0.312|0.625]1.250}2.500}(5.000} } {
| R yg;;;-g \ |- | | ]
-
Temperature Jlaf/(l 24 4 ;21/'0 24‘2 %5)3 7193,/ { ,
D.0. 179 1%3.0 18,0179 18.0] 8.4 ] |
H | | | I | | . | | |
P V78 17281 7.81 7.8 17.817.9] | |
i | . | . | | | | |
Conductivity |368 363 | 368 | 368 |3 13?)7 I B !
Hardness | | | | | | | |
] | | | ] | | | |
x 17.1 | | | | | | | | |
‘n 1
Alkalinit
i 1 L | 1 | | |
x 10 | | | | | | | |
—
Chlori
S N N O
A i ’
mmen™e | | | 1 l L I
| | | | | | | |
| | ] L ] 1 | 1 |
NOTES:

(PLARC501-130)
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FINAL CHEMISTRY

Project: Mussel Ref Tox July 1993 Personnel: _Simbeck
 Beginning Date: .__7-( 73 ' Posey
Ending Date: v -(s-9z
Date: _7-8-93 Replicate: _ 2
| |
TREATMENT {Cntr1}0.312(0.625{1.250{2.500{5.000]| | !
| PHYTQE&AQE;Q¥ L | | {
| PRI
Temperature | R4 224,224 1 [ 241 [ 233|270 1| |
.0. | | | | | | |
i 2-© 1801809080582 30,] |
| | | | | |
pH | 781 7.817.81 281 7.7 2 9] i
i | . | | |
Qonductlvity |39 | 363 1362 | 370 | 399 | 37 l
Hardness ' | | | |
| | | L
x 17.1 { {
Alkalinit | | | | |
Y | | | 1 |
! X 10 |
Chlorine -
Ammonia |
| | | | | | | |
| | ! | | I
; | n | | |
NOTES

(PLARC501-130)
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FINAL CHEMISTRY

Project: _Mussgel Ref Tox July 1993 Personnel: _Simbeck

Beginning pate: #-( -93 . : Posey

Ending Date: Z-(5-9 3

Date: #-9-93 Replicate: 3

I |

: TREATMENT jCntr1j0.312}0.625}1.250|2.500{5.000} | |

' | o YCT-5 A-4 | | |

| NN R AR
T t

: emperature 23.0 }é??.o }23.8 23.8 123.5 1213.9 { } {
D.O. ) : i€

{ 8.0= 3—11|X.0|7, L0 | 2.9 | n :
H | . [

| ° 723 178 (7.8 9.9 17-812.8 | |
Conductivit | | | | | |

| ConduerivAtY 1342 1372 | 359 | 3S¢ 363 | 363 | | |

| Hardness | | | | |

i — T — |

o X 17.1

| R E— 1
Alkalinit

z Y | | | 1 1 | |

' x 10 | | { | { [ [

: B T e S I
Chlori

I O N N A R A
Ammonia

| | I ] | | | |

| 3 | | I | | | | |

| | | | | | | | | |

NOTES :

(PLARC501-130)
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FINAL CHEMISTRY

Project: _Mussel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: T-L-23 Posey
Ending Date: 7 (5 -23
pate: 7-9-93 Replicate: _ 53
| |
| TREATMENT |{Cntrl1j0.312|0.625{1.250{2.500]5. OOOI i |
! [ PHYTOPLANKTON [ L ALY | i |
| R R
Temperature - . )
} P :43.7 239 124! {Q‘{-O 1244, 2 124, } | }
D.O. . I [ [
| ol as e art e |
H
:p | 7.91 2.9 1% 12.8 |28 17.9 | | |
Conductivit | | | | | | | |
| Y 1340 1360 | 370 | 355|358 302 | | |
Hardness | I [ A
— | | | ! I | ! -
x 17.1 ' | | |
i % | I | |
Alkalinity | | I |
[ | [ [ |
X 10 | | { | ’ |
Chlorine l I |
Ammonia | |
{ | | i { | | |
| | | | | |
| ] | | | |
NOTES

(PLARC501-130)
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FINAL CHEMISTRY

Project: _Mugssel Ref Tox July 1993 Personnel: _Simbeck

Beginning Date: /-4-93 | ' Posey
Ending Date: 7~/5-9%3
Date: 7-s0-93 Replicate: 4
| |
; TREATMENT {Cntr1]{0.31210.625}1.250[2.500|5.000]| | :
| | — |
} Temperature :QB.S’ %a’i*l.o 24.4 |29y 1244 |\ { =
| p-0- :‘7,8 179 17.9 17.3 {7.3’: \ | | |
| B 172132 F (2 F |27 \ l | l
; Conductivity ;3?5’{360 }354 357 {35—7 ; \ } J' :
| Hardness | | | | \ I | |
} B R By S B B By
L E E
lkalini
| ArRalinity L 1 L\ |
| x 10 [ [ | | o | |
| R
| chiorine 1 1 | | I l | | |
| Ammonia | | | | | [ | { {
| | ] | | | l | | |
i | | | | M i | | |
| | | | | 1 I ] | |
NOTES:

(PLARC501-130)
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FINAL CHEMISTRY

Project:> Mussel Ref Tox July 1993 Personnel: _Simbeck

Beginning Date: 4-(-273 ‘ Posey

Ending Date: F-15-93

Date: _7-/0-73 Replicate: _ %/
| |
TREATMENT |Cntr1(0.312]0.625|1.250]2.500|5.000]| | }
| PHYTOPLANKTON { | | l
| DRI PR
remperature :23.%’ 240 124.2 124 3 :J‘J.z Vo | |
.0. ' |
D.0 {5}.? 28 (7.9 (4.9 |79 \ 1 [
H I | I |
; ’ }7.8{7.%’ 77 7.7 }-?,-? % \ } | |
| Conductivity 13?‘{ 364 1355 35;@ 13 S‘C)J \ I |
Hardness | \ |
| N e
17.1
5 | | 1 | \: |
Alkalinit
amHy | | Xl
x 10 | | | H | |
Chlorine ?
| ]
Ammonia i
| | | l | | | |
| | I - | |
| | | | } |
NOTES :

(PLARC501~130)
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FINAL CHEMISTRY

Project: _Mussel Ref Tox July 1993 Personnel: _Simbeck

Beginning Date: _7- (- 93 ' Posey

Ending Date: F-¢5-23 .

Date: H-93 Replicate: {

| |

= TREATMENT |Cntrl1]0.312]|0.625|1.250(2.500}|5.000]| | {

] . Y§¥—§ \ | ] ]

| M |

{ Temperature 2(3-6:217;;73.4[&3!]238 ) , :
D.O. | o |

; | 8.1 { S’,;’_{ 8.3 | 8,3{ %3: { : :
H .

}p :%9:28{17 7?:18 | | |

| comductivity 137) 1379 13731374 | 38a) | | L

| Hardness { [ | [ | [ [ [ |

i | | | 1 | | | |

| x 17.1 | | | | i | |

| | ] | | | | | | |

| aikalinity | | | | | | | | |

| | | d | | | | |

| X 10 | | | | | | | |

| — T |
Chlori

| _ore c 1 | l | | 1 | ‘

| Ammonia | | | | |

| | | | { |

| e | | E | | | I

| ] ] ] ] | ] | |

NOTES:

(PLARC501-130)
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FINAL CHEMISTRY

Project: _Mussel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: ~-{- 93 3 Posey
Ending Date: Z-45-23
Date: _ 7-//- $3 Replicate: |
] |
| TREATMENT |Cntrl1]|0.312{0.625|1.250|2.500{5.000{ | {
| | PHYTOPLANKTON | | | |
| DU AR
Temperature )
; P {&3,‘1 :&‘LO za*/,& 24.0 :a*f.voi JI I
D.O. . .
| | 8.3 831 8.318.2| 3.3] |
| pu l [ | | [ |
| P | 7.9 7,3-= .81 2.8 : 7,9} | :
| Conductivity 325 1 3¢§ | 370 l39‘/ 1329 | l | l
Hardness N g } }
B x 17.1 l | I
| ] |
Alkalinity } }
x 10 | | { [ |
Chlorine
Ammonia
| | | 1 | 1l | |
| | ] | | | | |
] | i | | ] ] ]
. NOTES:

(PLARC501-130)
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FINAL CHEMISTRY

Project: _Mussel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: 7#-6(-93 : Posey
Ending Date: 2-(5-93
Date: __ 7-(2-93 ‘ Replicate: _ &—
| |
| TREATMENT |Cntr1}0.312|0.625]|1.250(2.500|5.000] | |
. YCT-5 - ’ |
I — | |
Temperature : -
| P 24.0 {o?‘l.u 234 1240 1R3.9 ;
D.O.
I 7.9 :-7.9 1.0 18.0 {3.0 | | I
pH | I I | | |
| |7~.9 :}.6 l?.‘) I»?.ﬁ :-%.:9 : }
C ti - ; ,
| conduc lvity 1359 [ 365 123731369 (367 | | | |
Hardness [ | I | |
| | | 1 |
x 17.1 I | I 1 — | I I | |
T
Alkalinity
: —
X 10 .
| | | | |
Chlorine
| | | | | | | | | I
| ammonia | | | | |
I | | | | 1
| | I | I } | I |
] | | ] | | | | | |
NOTES:

(PLARC501-130)




FINAL CHEMISTRY

Page _{2 of [

Project: _Mussel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: +- G-93 Posey
Ending Date: FAS-932
Date: 7’(&*73 Replicate: 2
| |
: TREATMENT {Cntrl1|0.312}0.625|1.250|2.500|5.000]| | =
| PHYgggggggggy | ] i |
| NI TR
} Temperature 124.0 1244 143.3 143.5 124 | I | | |
D.O. I | I I I I | |
{ :7.9 :-7».87 :‘2.0 2.0 {8-0 : : : }
: P % 1.9 :7.‘) : 79 |29 I7.9 { } !
| Comductivity 1366 13¢4 (375 [3%6 1366 | | | I |
Hardness ) I \ |
I |
x 17.1 | — | |
| | |
Alkalinity !
| x 10 | | | l |
Chlorine :
Ammoni |
I | ] | | | |
| | | | | |
| | | | | |
NOTES:

(PLARC501-130)




Project: _Mussel

Page (3  of (P

FINAL CHEMISTRY

Ref Tox July 1993 Personnel: Simbeck

Beginning Date:

Ending Date:

- @—95 ’ Pogey
1-/5-93

Date: F-13-93

Replicate: 2

|Cntrl|0.312|0.625]|1. 25012 500|5.000| | |

|

| TREATMENT

| ; M —— .

| | |

| Tomperature 23.( 123.2 m plad e la3ze s

} b-o- 13(?-8‘71 19 lsfé"’” 2.9 g : | |

{ pH |‘7.? 7.8 { 7.%’| 1.3 {'l 1% : i | |
| Conductivity 304 1370 1370 1379 1315 1 | | | |
: Hardness | : | !
‘ X 17.1 [ [ l I I
vy | | 1

l Alkalinity I | I | |
| X 10 | | | | |
i | i |

| chiorine | | |

| | l | | | i | |

| Ammonia | | | [ |
| | | | |
| | | | |

| l | | |

NOTES :

(PLARC501-130)
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FINAL CHEMISTRY

Project: Mussel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: _ 7-(- 93 . Posey
Ending Date: 2ot -93
Date: 7-/3-93 Replicate: S
| |
| TREATMENT {Cntr1]0.31210.625{1.250]2.500{5.000| | |
| | PHYTOPLANKTON | |
| A |
Temperature .
| Teme I23.8 123.( 1240 2% 0 |2 o] | |
| p.o. | l
: reire na el
pH .
{ :?.9 |7.S§ | 7.9 :7,9 1.9 : : : I
Conductivit . _
| Y 1399 (403 13%0 13063 1376 | | | |
Hardness : ; !
x 17.1 ;) | I
| |
Alkalinity I
X 10 { | | ' {
Chlorine ' :
Ammonia | |
I | { | | |
| | A | | |
] | ] | ] |
NOTES ¢

(PLARC501-130)
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FINAL CHEMISTRY

Project: _Musgel Ref Tox July 1993 Personnel: _Simbeck

Beginning Date: _ #-f - 273 ' Posey

Ending Date: F-(5-9%

Date: F-ry-93 Replicate: _ 4

| |

| TREATMENT ICntrl1}0.312]0.625(1.250|2.500|5.000] | {

I | . YCT-8 & | | |

| .
Temperature - .

I P ;QB’.& 238 123.8 go?z_s 237 { = { {
D.O.

| | 8.017.917.91 8.0] 8.0 | | |

| pu [ | | | | | [ |

: P } 791 7917.917.91 7.9 : { : {

| Conductivity ]33‘/ ('38/ ‘33’{{385- 2P 31 | l |

| Hardness | | | |

| — | | |

x 17.1

| — S — |
Alkalinit

| Y 1 1 a | !

| x 10 l I | I |

| — |
Chlorine

l i | Jl | | | \ | |
Ammonia | | ) |

| | | | |

| | | 1 \ | |

| | | | | |

NOTES: -

(PLARC501-130)
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FINAL CHEMISTRY

Hardness

Project: _Mussel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: 7-6- 73 ' Posey
Endinngate: AAC-23
Date: _/-/¢-93 Replicate: 4
|
TREATMENT |Cntrl|0.312]0.625]|1.250(2.500|5.000} ] |
| PHYTOPLANKTON & | | I
1 4 i i ) 4
Temperature L, I : . I | I
{23 7 |R3.F | RYA |34 |77 7 | | |
D.O. I | | I
7,?:7:7:7,?180{7,?: | :
H . |
P 7.817.917.9 1 804 2.9 | | |
| | {
| | i
|
|

I
|
|
I
Conductivity I‘ZZO 332 {372 |3‘77I33Io
|
I

x 17.17 |

Alkalinity

|
!
I
I
|
[
|
l
|
I
I
I
I
!
|
|
I
I
I

X 10 | | |

Chlorine

Ammonia

I
|
1
I
|
|
|
I
|
|
1
l
1
I
I
|
I
I
I
I
|
|
|

e e
Y S

—

———

—

——

NOTES:

(PLARC501-130)
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FINAL CHEMISTRY

Project: _Mussel Ref Tox July 1993 Personnel: Simbeck
Beginning Date: 7-(-93 ' Posey
Ending Date: 245 -93
Date: -5~ 93 Replicate: (
| |
{ TREATMENT |Cntr1}0.312}0.625]1.250{2.500|5.000] | ]
,__YCT-§ - | |
| | -
T t . —
| chperatnre QB'é:aﬁ,& 249 199.2.134, 0 | |
D.O. . > . -
| 1 781791781 7817.11 | | |
| pH | | . | A | | | | |
§p }18:2%:18|1?%/ﬂ% : }
l Conduct1V1ty l378 137(1 I3~7? l 3 g 0 ‘“ qJ_, l ) l |
| Hardness | | | | | | | |
| | | I | |
| x 17.1 [ | | I [ l
: - —__
Alkalinit
I | | l | |
| x 10 [ [ I | [ |
| ———
Chl i
I | | | I L | |
| Ammonia | { | | { [
| | ,I | I | |
| | | | | | |
| | | | | | |
NOTES:

(PLARC501-130)
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FINAL CHEMISTRY

Project: _Musgsel Ref Tox July 1993 Personnel: _Simbeck

Beginning Date: FZ- (-9 3 ‘ Posey

Ending Date: +-/5—-93

Date: Foys- 23 ‘ _ Replicate: [

| |

| TREATMENT Cntr1}0.312}0.625]1.250|2.500|5.,000]| | |

I l PHYTOPLANKTON I | | | I

| Temperature | | | | | I | |

{ :573‘5 :;;?3,4, :-2?4.1 9%3{ - : | }
D.O. o

{ 1 7.9 :'8,0 1 8.0 1%8.01 — | | | |
pH I . | | I | |

| :716’11&917"/’l7,?: | | |

i - - « -— l - I '

' Conductivity 1378 (4ol | 37s | 382 | | | |

| Hardness | | | N

I | | | |

I x 17.1 I I

| | |

% Alkalinity I } I

g x 10 | | | | | I |

: Chlorine I

| Ammonia |

| - | | | | | I | |

| | | | | | |

| | | | ] | |

NOoTES: ° Cluked) Tivieo

(PLARC501-130)




- Ck-tRkP 2 == July 06-15, 1993 -~ INITIAL AND FINAL CHEMISTRY

e o e o st s e e e e e e e D O S o D v 4 e e T A A o B e T Y A e o e W0 O B O A W A P o SV o O S Y e e O o e O a0
e R N R T T et I 2 -t P A e P e e e e A A T T T e - 5 z

AESSSRIZEIIRRERT

CONTROL-PHY 10 1.250 mg/L-PHYTO

DAY TEMP DO pH  COND HARD ALK CHLORINE DAY TEMP DO  pH COND HARD ALK CHLORI
0 4.0 7.8 69 362 9.5 3 - 0 4.5 8.0 6.8 3’4 - - -
127 74 67 352 941 38 -- 1 2.9 7.7 67 3% - - -
2 44 T4 68 3461026 31 -- 2 244 7.6 67 M8 - - -
306 4 6.8 347 9.6 3 -- 3 238 7.6 6.7 M8 - - -
4 35 70 6.8 3581009 40 - 4 235 7.8 6.7 30 - - -
5 iz 8.0 6.9 351 941 40 -- 5 23.2 8.0 6.7 34 - - -
€ U6 8.0 6.9 355 940 38 -- 6 23.5 8.1 6.8 38 - - -
7m0 1.8 6.9 369 944 48 -~ 7 239 8.0 69 M - - -
§ 3.6 7.8 6.8 364 941 40 -- 8§ 241 7.8 6.8 36 - - -
HEAN 258 7.7 6.8 356 95.8 39 - MEAN 239 7.9 6.8 357 0.0 0 -
KIN 232 7.4 6.7 346 90.6 3 - HIN 23.2 7.6 6.7 348 0.0 0 -
WX 24.0 6.1 6.9 369 102.6 48 -~ HAX 245 8.1 6.9 372 0.0 0 -~
0.312 ng/L-Plii 0 ' 2.500 ng/L-PHYTO

DAY TEWP DO g COND HARD ALK CHLORINE DAY TEMP DO  pH COND HARD ALK CHLORI
0 a4 19 69 36 - - - 0 244 8.0 6.7 36 - - -
L3y 7.4 67 %2 - - - 1 239 7.7 65 3/ - - -

. 2 M4 75 6 M6 - - - 2 4.4 7.7 66 3B - - -

3w /4 6.8 M5 - - - 3 23.8 7.5 6.6 /2 - - -
& mE 47 w3 W - - - 4 235 7.8 6.6 362 9.1 3B -
5 .7 61 6.8 32 - - - 5 23.4 8.1 6.6 357 958 40 -
6 235 8.0 6.8 33 - - - 6 23.5 8.2 6.7 361 9.2 36 -
7B 18 69 W - - - 7240 7.9 6.8 375 941 47 -
8 5.9 74 6.8 34 - - - 8 241 7.8 6.7 38 94.0 40 -
HEAH 256 7.7 6.8 357 0.0 0 - MEAN 23.9 7.9 6.6 360 95.4 40  ~--
MW 232 7.4 67 M5 0.0 0 .- MIN 234 7.5 6.5 351 941 3% --
MK 244 6.0 6.9 373 0.0 0 -- MAX 244 8.2 6.8 375 99.2 47 --
0.625 g/l -PHYTO . 5.000 ng/L-PHYTO

PAY Tuhi wu pH COND HARD ALK CHLORINE DAY TEMP DO  pH COND HARD ALK CHLORI
0 4.4 79 £9 I/ - - - 0 245 8.0 6.5 360 92.5 31 -
L2076 67 383 - - - 1 23.8 7.7 6.4 360 95.8 33 -
podao 75 67 MW - - - 2 4.4 7.8 6.5 355 940 33 -
3 M 75 6.8 M6 - - - 3 240 7.6 6.5 355 958 33 -
5 28 67 389 - - - e T
b U3z B0 6.8 383 - - - e
6 3.6 8.0 ¢.8 3% - - - 6 - = - - - e
7B 78 69 M - - - T - - - - - e
8 2.0 7.8 68 S - - -
HEAN 239 /.8 6.8 356 0.0 0 - MEAN 24.2 7.8 6.5 358 95.8 33 -
WIN 232 75 6.7 346 0.0 0 - HIN 238 7.6 6.4 355 940 31 -
HAX A4l 69 3 0.0 0 - HAX 245 8.0 6.5 360 97.5 33 -




SESSCIRUSRLLICZZIRIZIZZRIIZIRIISS

CONTROL-PIY fU
DAY TENP Do pH  COND DAY TENP D0 pH  COND DAY  TEMP DO  pH COND
1 35 8.0 7.7 376 1 23.7 8.1 7.7 380 t 23.8 8.2 7.7 368
2 4.2 4.0 7.8 38 2 24.2 8.0 7.8 363 2 24,1 8.0 7.8 362
3 a0 70 1.6 360 3 23.9 7.8 7.8 30 3 4.1 7.8 7.8 3N
4 28 7.8 7.8 384 4 24.0 7.8 7.8 364 4 2.2 7.8..7.7 3%
5 234 83 7.9 378 5 24.0 8.3 7.8 388 5 24.2 8.3 7.8 I
6 2.0 7.9 7.9 366 6 24.4 7.8 7.9 364 6 23.3 8.0 7.9 375
7238 1.8 7.9 39 7 23.6 7.9 7.8 403 7 24.0 8.0 7.9 370
8 2.7 7.9 7.8 30 8 23.8 7.9 7.9 382 8 24,1 7.3 1.9 3%
9 235 7.9 7.8 378 9 23.6 8.0 8.0 40t 9 24,1 8.0 7.9 375
HEAN 23.7 7.9 7.8 373 NEAN 23.9 8.0 7.8 376 MEAN 240 8.0 7.8 37t
HIN 234 7.7 359 HIN 23.6 7.8 7.7 360 HIN 233 7.8 7.7 35§
HAX  24.2 379 384 HAX 24.4 8.3 6.0 403 HAX 242 8.3 7.9 392
1.25G ayg/L PIYTO 2.500 mg/L-PHYTO 5.000 rg/L-PHYTO
DAY 1P | Do pH  COND DAY TENP D6 pH  COND DAY  TEMP 00  pH COND
1 e 8.l 7.7 363 1 24.0 8.2 7.7 35 1 23,9 8.1 7.6 3N
2oy 80 7.8 3N 2 23.3 8.2 7.9 379 2 241 8.0 7.8 375
3 M. 80 7.8 358 3 24.2 7.9 7.8 358 3 24.1 8.0 7.8 368
- 4 43 79 7.0 35 4 24.2 7.9 7.7 3% 4 - - - -
5 M0 6.2 7.8 3N 5 24.0 8.3 7.8 379 5 - - - -
& 3.5 8.0 7.9 30 6 24.1 8.0 7.9 366 b - - - -
7.0 7. 7.9 38 7 24.0 7.9 7.8 376 7 - - - -
8 ye 8.0 8.0 397 8 23.7 7.9 1.9 386 8 - - - -
g 13 v0 7.9 382 9 - - - - 9 - - - -
HEAN 4.0 8.0 7.8 373 MEAN 23.9 8.0 7.8 3N MEAN 24,6 8.0 7.7 3N
I 235 7.9 7.7 35 NIN 23.3 7.9 7.7 358 NIN - 23.9 8.0 7.6 368
HaX 4.3 8.2 8.0 3% HAX 24.2 8.3 7.9 386 MAX 241 8.1 7.8 37

TEHFERATURE :MEAN:  23.9

NIN: 23.3 |
MX: 244 Reviewed Bymate: _ DLS  F/2/597 (CR-ERP-2)




IHNTEEAL

CHENISTRY

HEAN

HIN
HAX

0.312 g/t -YCT-S

DAY

0

|
2
3
4
5
6
7
8

HEAN
HIN
HAX

0.625 wg/l-Y(T-§

NEAN

HIN
MaX
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HARD
95.8
§2.3

95.8

92.3
97.5
92.3

102.6

92.3
9.1

95.0

92.3

380 102.6

COND

356
353
346
343
357
352
356

364

CORD

352
353
347
348
358
352
386
370
364

355

345
370

HARD

ALK CHLORINE

37
37
36
i
40
40
40
48
40

37

1§
48

ALK CHLORINE

-23.8

=
=

O~ OB WP e D>

1,250 ag/L-YCI-S

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

<

TEMP
24.4
24.0
4.5

23.5
23.2
23.6
23.9
24.2

e S N
D W e n AN

~
<@

23.9

23.2
24.5

D~
=

mg/L-YCT-$

=]

TENP
24.3
24.1
24.6
23.9
23.8
23.4
23.4
23.9
24.1

U I SRR e cBE - B BN B Y B B
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23.9 1.8

3.4 7
24.6 8,

Bg/L-YCT-S
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353
354
348
347
358

“353

357
n
365

356

347
in

COND

355
358
351
350
361
356

COND  HARD

HARD

9.1

94,1

359 100.9

374
368

359

350
34

387

354
360

9.1
94.1

95.4

9.1

100.9

HARD
97.5
95.8
95.8
95.8

ALK CHLORI

ALK CHLORI

40

38
Ky
48
40

41

3
48

ALK CHLORI

32
33
3
33

KX/

32
33




o o e e v i e o e o e s e o Y e e e e P T S W e 0 e 0 T e R A e e Y e e T e e A e T A e i 4 o S e e T e e 2 0 e A R o e e O 0

e A e A e N Tt T+ 134 a3 2 2 2 a4 A - A T R AR+ A 1 A P2 4 1 S0 3 RS AR 41

TSP PP S-S -3

CONTROL-YCT-5 0.312 mg/L-YCT-$ - 0.625 Bg/L-YCI-$

DAY IEHP DO pH  COND DAY  TEWP DO pH  COND DAY TEMP DO pH  COND
|24 8.1 7.4 31 i 4.0 8.0 7.5 369 1 2.2 8.0 7.5 3N
2w 1.9 7.8 38 2 U4 8.0 7.8 363 2 2.0 8.0 7.8 368
3 s 8.0 7.8 362 3 23.0 8.1 7.8 372 3 23.8 8.0 7.8 359
& 1.5 1.8 7.3 388 4 4.0 7.9 7.6 360 4§ 4.2 7.9 7. 354
5 2.4 8.1 7.8 3N 5 237 8.2 7.8 30 § 2.6 8.3 7.9 373
6 4.0 7.6 7.8 359 6 4.0 7.8 7.8 365 6§ 2.4 8.0 7.9 373
7 236 7.0 7.8 364 7 23.8 7.8 7.8 370 7 4.0 7.8 7.8
8 3.2 8.0 7.9 384 8 2.6 7.9 7.9 381 § 23.8 7.9 7.9 38
9 2.6 7.8 7.8 378 9 .2 7.9 7.8 319 9 44 7.8 7.8 30
HEaN 23.6 7.9 7.7 O MEAN  23.9 8.0 7.8 370 HEAN 23.9 8.0 7.8 370
MM 230 7.7 7.3 359 NN 2.0 7.8 7.5 360 NN 234 7.8 7.5 354
MaX 242 6.0 7.9 391 N 264 8.2 7.9 381 HAX  24.4 8.3 7.9 385
1,250 wg/l -YCT-S 2.500 ng/L-YCT-S 5.000 ag/L-YCT-S

DAY TEMC DO pH  COND DAY  TENP DO pH  COND DAY TENP DO pH  COND
I 2.6 8.3 7.7 375 1 4.0 8.3 1.7 368 1 239 8.3 7.6 375
2 4.2 79 7.8 38 2 237 8.0 7.8 365 2 D482 1.8 384
3 26 1.8 1.8 356 3 235 8.0 7.8 363 3 2.9 7.9 7.8 363
4 w4 7.8 7.7 382 4 U4 7.8 1.7 387 4 - - -
5 235 8.3 7.9 3 5 23.6 8.3 7.8 380 5 - - -
6 240 8.0 7.8 389 6 239 8.0 7.8 367 6 - - -
7 2.0 7.8 7.6 3N 7 2.8 7.8 7.8 375 7 - - -
§ 235 8.0 7.9 385 8 3.7 8.0 7.9 383 8 - - -
9 4.2 7.8 7.9 380 9 4.0 7.9 7.9 39 9 - - -
HERN 239 8.0 7.8 371 HEAN 239 8.0 7.8 372 HEAN 237 8.1 7.7 374
MIN 3.5 7.8 7.7 32 NN 235 7.8 7.7 357 MIN 234 7.9 7.6 363
HAX 204 8.3 7.9 385 HAX 244 8.3 7.9 394 A 23.9 8.3 7.8 384

TENPERATURE :HEAN:  23.8
HIN:  23.0 4
HAX: 244 Reviewed By/Date: . oy{i f2 /23 (CR-ERP-2)




Project Instrument Record Sheet

Project Studyl-62F frssel fef Zon by 23

Beginning Date_‘¢-&4-93

Ending Date 21697

DO Heter

pH Meter(s)

Conductivity Meter

Thermometer (s)

Model _ ¥s/ Modey <7
TVA Tag S5 F¢ 13
Calibration Date 4- 28-97

Model 4 2sD Dron Res ord
TVA Tag s DY F
Calibration bate  #- 30-93

Hodel ,9,:00 Hlodee 4o A
TVA Tag___ 557434
Calibration Date

Model Y51 Mpde
TVA Tag £422%9
Callbration Date

Y4y -93

Zz

2-5-93

Model Or-Yo
TVA Tag &)= 26
Calibration Date

SAMA

Model
TVA Tag
Calibration Date




PROJECT REAGENT RECORD SHEET

Personnel:

WINKLER TITRATION METHOD
Alkaline-lodide-Azide:

Brand _[F: she-
Lot # AL006)- 2¢

Exp. R-93

Sulfuric Acid:

Brand _(.shg,
lot # Zs¥svd

Exp. A

pH BUFTER SOLUTIONS

pH 4:
Brand Rice/]
lot # _F 343
Exp. 2-9y
pH :
Brand
Lot #
Exp.

Manganous Sulfate:
Brand F sher -
Lot # 900t 7-2¢

Exp. g4-23

Thyodene:
Brand [~:si c~
lot # 91 2245F
Exp. ol ol

pH 7:
Brand QL{/ﬁgém,{f
Lot # nYFK X
Exp. 9-39%

CONDUCTIVITY STANDARD SOLUTIONS

200 umhos:
Brand |, ‘-
lot # J 3¢g1¢
Exp. /1-94

ALKALINITY TITRATION
Sulfuric Acid Solution N/50:
Brand M/t pndereadt
Lot # _AH31¢
Exp. i

- HARDNESS TITRATION
Hardness Titrating Solution:

Brand C-Jé D
Lot # R 29 3%*00
Exp. _a/4

CHLORINE TITRATION

0PD Powder Pillows:
Brand H-@L
lot # 0 3¢
Exp. WL

PLARC501-632

720 ymhos:
Brand

Lot # [;’-OQ"'ZA
Exp. S-9¢

Hardness Indicator:
Brand

lot # _017 98
Exp. A

Potassium lodide:
Brand I  ber
Lot # L34 g4 A

Exp. A4

Ending Date:

Project/Study: £« €RP Mysref Re® Top 93 Beginning Date: 7~ 9773
S}-\.«b(—’;(( . 'p(’}l«:

F-le 2%

" Sodium Thiosulfate:

Brand _[Rurc.
Lot # _frig?
Exp. Y_ 7y

pH 10:
" Brand faflvelndd ¢
Lot # S0 7 AT VY
Exp. [2-93

ymhos ¢
Brand __
Lot #
Exp.

Hardness Buffer Solution:
Brandcg_.lg..m.
lot # __ 2 £ %
Exp. __;__,g .

FAS:
Brand Q‘C( £
Jot # € 29§
Exp. _2-271-92




ATTACHMENT IT

COPPER ANALYSIS REQUEST AND RESULTS




~ , TVA 11064 (WR-1-80) SAMPLE CUSTODY RECORD
‘ ACCT. #421D- O 203-83555S

-
P

e survey_[ussel Rel Tox OATE  2-12-93
o sHiIPPED FROM _ARL- | A BF W/ VIA_TyA_Ma'|
SHIPPED BY _ DNaaden  Sipliwcl | AT D306
TIME
RECEIVED BY AT ON
co. TIME DATE

BOTTLE REQUIREMENT¥*

CHECK AS INDICATED:

SHIPPING |Z 4 ( /
RECEIVING }X{ ?; ?y% QS”V g,‘v c{," ~2:l\>’
(L /3
SV LIUTE L 7% S /s
O/ X)) LSO v <& X
0 /0 (/&S o/ S/ &S o/ &S S8 4SS
TAG NO. VLAY I LTI EI L TED o) £
V4
BLAVK /
- i
Con- 7P yd
0. 3001 /S
v
o s L/
Y. As -4 d
{/«\} A.506 -1 / .
R, l;;: 0 - '}) /
LOM- Y /
} Vi
D3N
. f/
0. bty - Y /
PRI |
a5 -y /

fil" () - \1/ /

NO. OF ICE CHESTS SHIPPED RECEIVED
" NO. OF SHIPPING CHESTS SHIPPED [ RECEIVED B
O NO. OF RACKS SHIPPED —__ ., RECEIVED
NO. OF FIELD SHEETS SHIPPED Z S RECEIVED ‘
SIGNATURE OF SHIPPER _cZ_ func, oD el DATE . 7=12-23

*IF THE NUMBER OF SAMPLES O#{ACH TYPE RECEIVED IS DIFFERENT FROM THE NUMBER SHIPPED,
NOTIFY THE WATER QUALITY AND ECOLOGY BRANCH IMMEDIATELY.




v, TVA9BL(ACD-1E2) REQUEST FOR AND REPORT OF ANALYSIS

’ Date submitted _Z A - 9 2 : Laboratory No
‘ Date wanted. .. .. / Ao 73
Date reported ... Charge to account No. #2210 - Ol200- §S3% 5
W" GENERAL DESCRIPTION:
B Consighor’s Specific Deseription for Each Sample

) | Wank

2 | Con-P (Control-P)

3 D 32-P (O.gl.;) prg /1o (. “‘P) 4
O.025-? (o.zas mylt Co - 2)
Lasv-P (1950 met (o -P)
150?250 pyh Lo P)
To? (506 mek C-P
(.‘o/\' ' ((;/\‘(/o)d Y)

S

¢l i " L .
Remarks, method, ete.: Loty (D  dlal SPEA Y (_..56‘“ ):D(-"(\)/E Ao {;Z 3.5

-~
b

xS BT

ANALYZE T'OR
Lab. No Consignor’s
: : Nuwnber
. < .,': .
Requested by.__[J v, e n S bole Notebook page
Address l} . - I_IA ’EF ~f Analyzed by
R - ‘/ : o
Request approved l)yl‘x )my/ﬁhv l/ Laboratory
DISTRIBUTION OF COPIES:
P 1— | Tu Laboratory
3 2-— . .. ==2 Returned to Originating Office
8— Retuined by Originating Office ’




et ¢ TVA 891 (ACD-4-82)

REQUEST FOR AND REPORT OF ANALYSIS

Date submitted. . - (29 '% Laboratory No
Date wanted. .. ../ *-‘L,)( -93

Date reported . ...

Charge to account NO.MIOM
GENERAL DESCRIPTION:

C‘ﬁ‘iiﬁgg:"s Specific Deseription for Each Sample

i’

<) ooy (D \anu@ (o - \/3

D! ooL2s - Y (Dinm/L (‘Lz“")
[ L.25h -V LL 25D I'Z\jL/L Co y)
2| St (2D sk Lo ¥

Lamm
»”\

L5 5 DY

D) e ZL C»u - Y>
N4

| Remarks, method, etc.: —?;_,'[A[ Kmla’zxu A s \L\(/‘“ baLme aaclo< s

ANALYZE FOR

Consignor’s
Lab. No. Number

P

Requested ) PP ‘3o bef
Address_~ .,-lL__ LA _RF A/
Request approved by_. /\) / -~ ( 2"

DISTRIBUTION OF COPIES:
' To Laboratory

Notebook page

Analyﬁed by

_ Laboratory

3 -- 2 Returned to Orizlnaﬂng Office
3—- Retained by Ol u,matmg Oflice




-,
-
.

" ; “‘ . !' -1‘:‘-‘ j:ﬂ‘}'t? _‘:.-'u . . "Ic

l’:-bva.'

l'c

i"f.

: . .}""77‘1"3"‘!{‘”'——--.. ,'., ; o gt . e B
mmmﬁuas&u i »/lubclaz‘,-. /g :

- -

L g

T it | :
um‘h éaupm KEY NO. 3 Q7 (B a-:.u-d tn at. mpl. .loglu.
Raqucaung Drgunlznbion t STD (Enter.fox atandard -e-plo .logtn.

Sample Iollpdati.on ] HZ:?A/K 4 /) ﬁ/ﬁ/_ﬁ;{} Tcp
Y Hussel  feferewie Foke 'c,%/” gg‘y{eéﬁ

: s f ey

Sample Type/Hatxix 3
PZL 77 YYHHDD forut

Sanplo Commanta :

"

Date Sample Collected
24 Hour ’I‘lno fornal:

Time Samplae Collactad 3
‘s 9207 /3  YYHMDD format .

Datae Sample Racaived by Lab 3

Samplae waa collectad by § _ V {72{% Z‘é’/t/ 5'—'4"/14 Ar:’([

Send sample results to 5 _ Y M./'c:’/xf ‘?/'méec,&
ARL 14— BFU

Address for reasulta - 1 3

Address for results - 2 3 A
2 /0~ £ R00 —~FEEEE, F, td RS

Sample Project Leader : LHH LOH DMV CVS CFP BWS(WRS ALP RIG GO CLK JAT
dafault ie ©

Sample Account Humber

Daya until sauple results ara due  ___ /4

L3

i

Hethod of Analyals : _ -
Laboratory commentsa 3 | i
Tast o Group IDC entry 3 2 /2 42

.' ;%l ) - T -

- o v ane -~ — D S Y VY D s B s
- asn sy —— D i S P Bt Y B I O P PO T S U GO S D S it B S




. i :
. BTANDARD BAMPLE LOGIN S8UPPLEMENTAL DATA S8HEET ' page 1 of.
e 3 I E v . :

LABSAH SAPLEKEY ND, 1 93/ [, /B2 (FIlled In at sonple login,)

Sawple ID/Locatlon 1+ _Conw —p  (Zecp) | . (25)
Sample Conments 1. _ . (25)
Date Sample Collected YYMMDD format - (6)

LABSAM SAMPLEKEY NO, ¢+ 93/ (,7 83 (Filled Inat sample login,)

Sawle I/Locatlon 1 9. 372 — P [Zep) (25)
Sample Comuents ' ‘ (25)
Date Sample Collected YYMMDD format " (6)
LABSAM SAMPLEKEY NO, 1+ 93/ __(, 789 (Fllled Inat sawple login,)
Sawple ID/Location + _p g —P = (Fecp) | . (25)
Sample Comments ' ~ i - . (25)
Date Sample Collected ; YYMMDD format T - (6)
LABSAM SAMPLE KEY NO, ¢ 93/ & 7.@ (Filled in at sample login,)
Sawle ID/loaationt - /, 2 sp — P [T cp) ' _(25)
Somple Conments ¢ X (25)
Date Sample Collected : YYMMDD format _ (6)
LABSAM SAMPLEKEYNO, 93/ (, 786  (Fllled inat samwple login,)
Sawple ID/Location : 2 . $» —P (L cep) - - - (25).
Somple Conments ¢ - h ' . T (25)
‘| Date Sample Collected R YYMMDD format _ ., (68)
LABSAM SAMPLEKEYNO, : 93/ ( 787 (Filled Inat sample login,)
SamleID/locatlon: ., _ &  (Z<p) - . (25
Sample Comments , ' . (25)
Date Sample Collected : YYMMDD format v (B).
LABSAM SAMPLEKEY NO, : 93/ ( 788 (Filled in at sample 1ogin,)
Sample ID/Location ¢+ Qo &/ — V (7ep) (25
Sample Comments i T ) " (25)
Date Sample Collected ; YYMMDD format (6)
LABSAM SAMPLEKEY NO, .: 93/ ( 789 (Filled In at sample login,)
Sample ID/Locatlon § 0, =/2 — v (T cpP) (25)
Sample Comments ¢ - . ' (25)
Date Sample Collected i YYMMDD format (6)
LABSAM SAMPLEKEYNO, ¢+ 93/ (270 (Filled Inat sample login,) .
Sample ID/Locatlon + P, g4zs —¥ (T cp) o (25)
'| Sample Comments ; ' ] .. (25)
Date Sumple Collected ; YYMMDD format . (6).
LABSAM SAMPLEKEYNO, 1+ 93/ & / 7/ __ (Filled Inat sawple login.)
Sample ID/Locatlon ¢+ /, »n 0 —-Y . (T cp) (2%
Sample Conments ¢ S " | . (25)-
Date Sample Collected : : YYMMDD format (6)

UM




EXEE

Loroo¥ . i .
. BTANDARD SAMPLE LOGIN BUPPLEMENTAL DATA S8HEET Puge 1 of.
. ; l
LABSAM SAMPLE KEY NO. + 93/ _ ([, 792 (Filled in ut sumple login,)
Sawle ID/locatlon 1 /. 250 ~Y  (TcpP) Prer,'s/s4d . (25)
Sample Conments 1. o (25)
Date Sample Collected ; YYMMDD format ' - (6)
'LABSAM SAMPLEKEY NO. + 93/ 4 795 (Fllled inat sample logln.)
sawle ID/locatlon 1 _ 2,50 —y  (ZTecp) | (25)
sample Comments : ' | ~(25)
Date Sample Collected YYMMDD format " (6)
LABSAM SAMPLEKEY NO. 1+ 93/ (, 777~ (Fllled Inat sample login,)
Sawle ID/locatlon 1+ 5. p — v (T cp) . (25)
Sample Comments ¢ ' - . _(25)
Date Sanple Collected ; YYWbbformat - (6)
LABSAM SAMPLE KEY NO, § 93/ (Filled Inat sumple logln )
Sample ID/Locatlon ¢ - (25)
Sample Comments (25)
Date Sample Collected : YYMMDD format (6)
LABSAM SAMPLE KEY NO, } 93/ (Filled in ot somple looln )
Sample ID/Location : - (25).
Sample Cominents 1 _ - _ - (25)
. | Date Sample Collected : i YYMMDD format .. (6)
oo LABSAM SAMPLE KEY NO, ¢ 93/ (Fllled Inat somple login,)
P Sample ID/Location (25)
o Sample Commnents 1 , (25)
Date Sample Collected : YYMMDD format ' (6).
LABSAM SAMPLE KEY NO, : 93/ (Fllled ln at sumple login,)
Sample I1D/Location (25)
Sample Conments 25)
Date Sample Collected : YYMMDD format (6)
LABSAM SAMPLE KEY NO, -1 93/ (Fllled Inat somple logln )
Sample ID/Location (25)
Sample Conments , . (25)
Date Sample Collected YYMMDD format _(8)
LABSAM SAMPLE KEY NO. & 93/ (Fllledln at sample login.) .
Sample ID/Locutlon ! (25)
' Sample Conments i (25)
Date Sample Collected ; YYMMDD format )} (6)
LABSAM SAMPLE KEY NO, : 93/ (F1lled in at sample login,)
Sample ID/Location (25)
Sample Conments 1 _ ' . (25)
Date Sample Collected ¢ : - YYMMDD format ‘ (6)




* "TVA 11064 (WR-1-80) _ SAMPLE CUSTODY RECORD
ACCT. #42ID- 0 2066-8555F

A
stippeD FROM _ARL- (A BF/ Via_TuvA Ma'l
SHIPPED BY _\sanen  Simlbucl AT D306
' TIME
AT ON
RECEIVED BY — I

BOTTLE REQUIREMENT*

CHECK AS INDICATED:

sHippiNGg  [] (

[
RECEIVING [ ?}‘7 v\i’) Q,QX.V vé/ § \Z:LVV
A\ A /& &
3/ «5‘@@«;\\‘(3&\‘7\, X S
. O/ AT O/ < &
TAG NO. LYV ESIENEYETETEIEVE o) &y
BLAv Kk
Con-TP 3(
0,312 - 1 X
D25 - P X
y A5L -2 %
A.50 P i
5.0 P .
CoN- Y X
D.3:12 - Y \A/
R T (Ve ]
(. A5 - Y / ¥ ) -
.50y d SR
T
3 s IR ¢
E £z £l
NO. OF ICE CHESTS SHIPPED RECEIVED
NO. OF SHIPPING CHESTS SHIPPED l RECEIVED
*'NO. OF RACKS SHIPPED ‘RECEIVED __
NO. OF FIELD SHEETS SHIPPED D1 c RECEIVED
(D A Seil : ¢
SIGNATURE OF SHIPPER 7 «/7 eDera L paTE _7-(2-93

¢
*|F THE NUMBER OF SAMPL.ES OF EACH TYPE RECEIVED IS DIFFERENT FROM THE NUMBER SHIPPED,
MOTIFY THE WA FRQUALITY AND ECOLOGY BRAMTHHIMAFDIATEL Y,




N

TVA 891 (ACD-1-82)
4 [

Date submitled . ot 2 23

REQUEST FOR AND REPORT OF ANALYSIS

Lahoratory No

Date wanted.

7673

Date reported

GENERAL DESCRIPTION:

" Charge to account No. 4218 - O11200~ §S555

-
=

Cﬁiﬁggfs Specific Description for Each Sample
| ank |
2 (a-P ( Contrd] - PB _
3 (5. 312-P (0.3152 mg/e Co —P)
Lf R L £D.ﬁ,3§ my /i Co - P>
5 Last o (i asy g /L. Co -7)
Lo | 2sv-p (250 mgh Lo-P)
T S O T 4 [ 5.6 my L C, - 1%
8 Jin-v¥  (Contre) - Y)

.—, F]
Remarks, methaod, ete.: Lo vad (D pres £ Nk el be@ye

()s.vk“—(:/ 505

ANALYZE TFOR

Consignor’s

Lab. No. Number

_—

. . ek ]
‘J. .A..)
b e L
TN
o (it £ & ‘:.‘.
R pa— T
e =
panil B T v
(%)
Requested by. !.?,.-' Sray g ) o bQ({&" Notebook page
Address.._..... [ Y- A K £/ Analyzed by
,// Ry, (.. / /) - -
Request approved Ly. =y =S / e e — , Laboratory

DISTRIBUTION OF COPIES:
1— } To Laboralory

2
]_‘ 3— Relained by Oviginating Office

-— 2 Returned to Originating Oflice




. TVA 801 (ACD-4-82)

Date submitted .

/-(2-93

REQUEST FOR AND REPORT OF ANALYSIS

Laboratory No

e [ -

Date wanted

23

Date reported . . .. _

Charge to account No. 4210~ 61\200- 35.5_5_5.3;3

GENERAL DESCRIPTION:

Consignor's
Number

Specific Descriptioh for Each Sample

(D v mt,/L ,‘r - Y\>

“ vy 3=y
M .25 -Y (QQQD ma/L Cu - Y>
[\ -2 50 =Y ( L QSHpmy /L Cu - V>
2| 0Seet (250 agl Co ¥ ~
e} IS YT 4 (5’: D o4 /t_. Cv ~ Y\) =
unY P 2 <
Remarks, melhod, etc.:__':,[ 1-‘7‘&( (a'p’.‘cﬁf ¥ e el loeéwe ogrm.(zz R
ANALYZE FOR .
Lab. No. Cousignor’s
t 93
o - 4>
— SRR
o1 b i T
o . a — fr;
I~ N ™
z - &-t,}
VSV L J X 'w {
Requested by AU N g WLJQC/Q Notebook page
Address . (N1 | A_BFA Analyzed by -
Request approved hy ( l / ://f/ _ Laboratory

DISIRIBU'] HOM OI° CGPIES:
To Laborutory

-2 Returned to Origlnatmg Office

1 3-— Retninad Ly Orig mutlng Oflice




P e R S T R A L e A A e s s - 2 2 ]

TVA Evnvicoowsntral Chemistry ~ - Chattanooga, Tennessee |
| 07/21/793 FINAL DATA REPUORT » 07:39 |
Ee R = R N N T R gy e e r T Tt T T T - T Page 1 5 51
S'INFQ oAl (A BIOLOGY) ICP SAMPLE 1 93706781
‘SYCHMY - S PUSESEL REFERENCE TOXICITY LOGDATE  + 930713
S'TYPE - UATER DUEDATE : 07/27/93
ACT " HUM Gt 0-011200~855585,F,URS P'LEAD : @WRS

Lab Sample mumbtier :93/06781 Project lLeader :William R. Scott

Sample I0 1nrovwmation BLANK (A .BIOLOGY) ICP

Sample colitient s ' :MUSSEL REFEREHNCE TOXICITY

Sample type mateix WATER

Sample colle iwd by :DAMIEN SIMBECK

Sample colleatiwn date 9306712

Sample login vatle :930713 Sample received by lab :930713

Sample accouant number :4210-011200-8EE55,F, URS

- e a8 o 4on i ;e hn s il e L am wae et ese n G e me Sy At et W T e ek e Mam M v M et e e S oAb n mer St e et Mt e P e WMD SR St Fan e e e e e " e

0104 Lopper, Total in Water { 10. ug/L




| TVA Environmental Chemistry 'Chattanooga. Ternsagsas |
| 07/21/93 FINAL DATA REPORT 0732 |
==============::::::=:'.."_..~..s:::=m====z:=:::===:::=:—.::-.-::-.:::-::::1 page 1 menrIITTmT T
SYINFO CON-F (ICP) SAMPLE 937006747
S'CMT MUSSEL REFERENCE TOXICITY LOGDATE 230717
S'TYPE WATER DUEDATE 0T/TTS9%
ACT 'NUMB 4210-011200-R85ES,F,URS PLEAD oURS
Lab Sample Humher :93/06782 Froject l.eader :William B. Scatt
Sample ID Informatien :CON-P (ICF)
Sample comments :MUSSEL REFERENCE TOXICITY
Sample type/matrix :WATER
Sample collected by :DAMIEN SIMBECK
Sample collection date :930712 ‘
Sample login date 1930713 Sample received by lab 30713
Sample account pumber 4210-011200-85555,F,WRS
] Alt. IDC | Analysis Performed ] result | units |
01042 Copper, Tatal in Uater < 10. s




TVA Enviianmental Chemistey Chattanooga, Tennessee |
07/21./973 FINAL DATA REPORT 07:39 |
T T O R ey e I T L L T R Ryt pry e Page ] ssssmoumss
SINFQ SR 3tE-P (1CP) ' SAMPLE i 93706783
SHCHT oSG SEL REFERENCE TOXICITY LOGDATE : 930713
S'TYPE o UATER RUEDATE : 07/27/93
ACT /1B« 4210-011200-B5555,F,URS PLEAD : @URS
Lab Sample Huwlier 193706783 Project Leader :William R. Scott
Sample 1D {du,mation  :10.312-P {ICP)
Sample commeria , :MUSSEL REFEREMCE TOXICITY
Sample type ‘mairix UATER
Sample colleoted by :DAMIEN SIMBECK
Sample colicaeriwe date 930712
Sample login auave 1930713 Sample received by lab :930713

Sample accouwnt oumber 4210-011200-85555,F,WRS

f Alt. L Analysis Performed I result | units |

01042 vapper, Total in Water 300. ug/L




j TVA Envivooweatal Chemistey Chattancoga, Tennessee |
| 07721093 FINAL DATA REPORT 07:39 |
P~ T E T .....'.'.'.‘.::-;-:;‘.-.’22::::::::;:::::::'-:-:-':::“.:"-—.;:-"-'-::-""'-2 Page 1 5
SUINFG .o GE5-PLICP) SAMPLE : 93/06784
SOHT un* rl. REFERENCE TOXICITY LOGDRATE : 930713
S'TYPE » LER DUEDATE : 07/27/93
ACT "HUME ~jxu 011200-85555,F,URS P'LEAD ¢ @URS
Lab Sawmple lowtoer 193706784 Project lLeader :Uilliam R. Scott
Sample ID liorwarion :00.625-PUICP)
Sample cCommui = MUESEL REFEREHNCE TOXICITY
Sample vype wans i SUATER
Sample collected by :DAMIEN SIMBECK
Sample coliwcviun date 930712
Sample login date 1930713 Sample received by lab :930713

Sample account wumber :4210-011200- ~BSEES, F, URS

- . i e e s e s 110 ire G - e st S S et - G n s feh e e m SA M TR Y Rl S S S A S A ekl wae Mt o WA v T PR o . - —— e —— —

| Alt. IDg | Analysis Performed I result | units |

G e e wae n  y  —  — SD s ot S " S i S et et P e S P o e Aars St At et M e A W S Inrm e Ty i Yl " " — A > —— Amn

0104 vuppar, Total in Uater 600. ug/L
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| TVA Enviivuiimental Chemistry Chattanooga, Tennescsee |
N | 67721793 _ FINAL DATA REPORT 07:39 |
- - e R .‘..;.:.;.;.-'.-;;:::-::-.-.:..'_~;:.‘==:==========:====;=======z===: Page 1 P24
STINFG o1 EE0-F (IGPR) SAMPLE 1 93/0678E
50T C B EEL REFERENCE TOXICITY LOGDATE : 930713
E'TYVFE S s TER GUEDATE : 07/27/93
ACT ‘WUt @ 210~ 011200-85555,F,URE P LEAD P BURS
l.ab Sample ituwires 93706785 Project Leader :Uilliam R. Scott
Sample ID Inforwation  :1.250-P (ICP)
Sample commzny= :MUSSEL REFERENCE TOXICITY
Sample typi waivix ‘UATER -
Sample collzaied by :DAMIEN SIMBECK
Sample cali=uviun date 930712
Sample lagin Jdave 930713 Sample received by lab :930713
Sample acouunt number T4210-011200-85SS5,F, WRS

- et ot A ot et i e s lim 1 s G smu e e i A mot (et e S i S D P A e YRS i e S h i Bt A e Sme e S Vs St vr S e S S W A R Y Y W S e S . S e . e Yo A o —

01042 vapper, Total in Hater 14060, ug/L




®

}oAlr. IDG

Sample account aumber  :4210-011200-88555,F,URS

01042 cuppey, Total in Uater 2700. ug/L

o D T END mo 4im tey mi o s P e e Swm S MM MM i WS T MM AMR S T At s G SUS MM Sie swm Bam wud Sm S Mor S e SUM B0 S et St S e? TR St S S e e S S e e
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ncal Chemistry Chattanooga, Tennessee |

' TVA Enviccnme
| 07/21/93 FINAL DATA REPORT 07:39 |
Y B T L o e e T e 4 Page 1 =s=======
SYINEG CowL Ee-P (ICP) SaMPLE 1 93/066786
SCMT - MUSsSEL REFERENCE TOXICITY LOGDATE « 930713
SYTYPE CotlaTeRr DUEDATE : 07/27/93
ACT'HUNE . 4210~-011200-85555,F,WRE F'LEAD i @URS
Lab Sample thailier (93706786 Project Leader :William R. Scott
Sample D t.roowation :2.50-P  (ICPR) B
Sample colmerit :MUSSEL REFEREMNCE TOXICITY =
Sample type mavi ik :WATER _ B
Sample coltvoted by :DAMIEN SIMBECK g
Sample colleotiun date :930712 -
Sample login dive 1930713 Sample received by lab :930713 =

T e e e v e i Sae T - AT D T dat B W P G Ll e St ane i b s cd A S o P e Tt e Pl A A e e b G o o S S — — v ——an W

L e Se o e S R e e S W T S . ot W e At e o i Ao S St Pt St W Y b A S VS A v . S s A S - s




. “ hd .
[ TVA Enviviecinal Chemistry Chattanooga, Tennessee |
. ] 07/24/973 FINAL DATA REPORT 07:39 |
mMESmSII S LR P :‘....'-;;’.:.‘..'.‘.’:“.‘::‘.‘:.:‘-':::::‘—‘.22-“—::"—:.':'—:::::::::::‘—'::::::::::::: Page 1 ——_—SEsosas
S IHFD N R tICP) SAMPLE T 93706787
S CHT i sel. REFERENCE TOXICITY LOGDATE  : 930713
ST CoualiER BUEDATE + 07/37/793
ACT * 1t ot 1200-85555,F, UHRE P’'LEAD t @URE
Lab Sawple 1w (38766787 Project Leader :William R. Scatt
Sample 1D {nvermation :5.0-P (ICP)
Sample comment . :MUSSEL REFERENCE TOXICITY
Sample type- watvld -UATER ‘
Sample colleuved by :DAMIEN SIMBECHK
Sample colleviron date 930712
Sample login dace :930713 Sample received by lab :930713
[y

Sample accoust oumber  :4210-011200-85555,F, URS

fem e mie e s e e rm e e Gme e s e i s T - — o " - o~ o i Vo8 At e e e Mt S i e o S o an S Y e et et S A et o —

] Al iDhe Analysis Performed | result | units l

01042 wapnher, Total in Vater 5400 . ug/L
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TVA Envivsoweaval Chemistry Chattanooga, Tennessee |
07/2193 § FINAL DATA REPORT 07:39 |
R R OIS AN IS R e e N d o ew N L 1 1 T e P S Page 1] =========
5INFO VIR LICP) SAMPLE =~ : 93/06788
S CHY couinnkl. REFERENCE TOXICITY LOGUATE @ 9307173
S TYPE UATEK DUEDRATE : 07/27/93
ACT pupts © 1.:10-011500-85855,F,HURE P'LEAD : [@WRS
Lab Sample fdoawbee 193706788 Project Leader :William R. Scott

Sample ID itniviwation  :CON-Y (1CP)

Sample Comumaiit s MUSSEL REFERENCE TOXICITY
Sample type war 1 :UATER co
Sample collelted by :DAMIEN SIMBECK

Sample wolleorson datve 930712

Sample logiv dave :930713 Sample received by lab :930713
Sample accownt amunber i4210-011200-85E85,F,URSE .

| Alt, Do Analysis Performed | result | units |

01042 Vupper, Tatal in Water {10, ug/L
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Tl TVA EHVlltnn\nf_l Chemistry Chattanooga, Tennessee |
f 07/721/93 FINAL DATA REPORT 07:39 |
B R A e B s B e O e R e bR PR oo B e Loy e Page l = —— i

S5'THFO Cow 31g-7 (ICP) SAMPLE 1 93/06789
SCHT OHGSEL REFERENCE TOXICITY LOGDATE = 930713
SYTYRE CoUATER DUEBATE : 07/27/93

4]

ACT 1iUME ¢ 4-i0-011200-855E88,F, UR FILLEAD : @WRS
Lab Sawple oo 193706789 Project Leader :William R. Scott

Sample (D loruvrwmaxion  0.312=-Y (ICP)

Sample Compert= :MUSSEL REFEREMCE TOXICITY

Sample Typs - wmatel- UATER

Sample colliaeaved by :DAMIEN SIMBECK

Sample collewrion dace 1930712

Sample loyii deve 930713 Sample received by lab :930713

Sample avcoainy aanbbie 4Z10-011200-85555,F, URS

i oAbtv. Tboe fualysis Performed ]  resulxy | units }
1042 vz, Total in Uater 300, ug/L




; | TVA Eiv it ovime nial Lheanistry Chattancoga, Tennessee |
| 07781793 FINAL DATA REPOGRT 07:39 |
hd e I L R B T T L Rt S o R -3 Page { ==amsms=s=s

STIHFO Sow BEL-Y (ICP) SAHPLE ;23706790
570 - kBB REFERENCE TOXICITY LOGDATE  : 930713

s TYPE CoATER DUEDATE : 07/27/93
ACT ' Htnme 401 0-011200~-8588%,F,URS PrLEAD ¢ @URS

lab Sample Howiosr 93006790 Praject lLeader :William R. Scott

Sample 1D toirwimation  :0.625-% (ICP)

Sample comment., :MUSSEL REFEREMCE TOXICITY

Sample [ype maae 1Y UWATER

Sample colteuoad by :DAMIEN SIMBECK

Sample colicotlon date 930712

Sample lugin dare 1930713 Sample received by lab :930713
Sample account wasber  4210-011200-85555,F, UKRS

b oAly fiod Analysis Performed ] result | units |
104z Copper, Total in Warter 620 . ug/L




| TVA FHV]!UHWLH(J‘ Lnemxstry Chattanooga, Tennessee |
| 07/721/9% FINAL DATA REFORT 07:39 |
R S I I RN T w A T Sl NN RN NS ESS N s T DRSS N RN uRmmNmeE S Page 1 ——3 33—
SHINFD o1 EBa-v (1CP) SAMPLE 2 93706791
seonmy CoattsEL REFERENCE TOXICIY LOGDATE : 9306713
STV S A TENR DUERATE : 07/27/93
ACT “ttig. - 41001 1300-85858,F, URS PYLEAD : @URS
t.ab Sample thui,ee (935547 Project Leader :William R. Scott
Sample D oo wiwstion 2 1.250-Y (ICP)
Sample Cunimei s :IU SEL REFEREMCE TOXICITY
Sample Cype. wan iy SUATER
Sample colicovet by :DAMIEN SIMBECK
Sample cotle:vion date 1930712
Sample Togin e :930713 Sample received by Iab :93a713

Sample account nnmber T 4210-011200-88555,F ,URS

- b e - e e ek em e o i o a A . i . Y e = e e e e Tew S v e ) b v W S SN e . A e S b S e — . — . S . S

| Alt. the Analysis Performed | resualt ! units |

- v im <t e s aee ems e . © e erm en e e o ———— - - = v = s A et e s e A m e SSE S e A M 4SS S S et A . - T o —

a1g4de tupj.ecr . fotal in UHater F300. ug/L
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] TVA Envaivovumental Chemistry Chattanooga, Tennessee |
| 07/81,93 FINAL DATA REPORT 07:39 |
IR SRR Kid e H S A S L N R S N T RN N S NSRS T RAST SR SE NS Page 1 s=sssz===
S INFO ©1.280-7 (ICP) PRECISION SAMPLE 93706792
SCNT DS SEL REFERENCE TOXICITY LOGDATE 930713
S TYRE . UATER ' DUEDATE 0?7/27/93
ACT ‘Hilrl + 4210-011200~-85585,F, URS PILEAD @uURS
lab Sample Howper 93506792 Project Leader :William R. Scort

Sample
Sample
Sample
Sample
Sample
Sample
Sample

| Alt.

1D Tafermartion
CSOe it

Type aidte LR
ColleutTed Dy
cullevrion date
login date
account oumber

0104 e,

1.250-Y (ICP) PRECISION
‘MUSSEL REFERENCE TOXICITY

‘WATER

:DAMIEN SIMBECK

;930712

1930713 Sumple rece

4210~011200~-85555,F, URS

(ne Analysis Performed | result

Tetal in Hater 1300.

ived by lab :930713

L e ae = i e et tme e o - . AmA G Lem AR e e = S e e e ne SR S TAm S e T S e Sem N4 e e e S e e AR e - . e — o ——
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| TVA Envivoisiental Chemistiry , Chattanooga, Tennessee |

| 07/21/93 . FINAL DATA REPORT 07:39 )
=======::=:::..‘...:‘_'..;.:.:.::'_‘.‘.:;.:-:7:.-:::::::;:3::::::::===:—==.—=== Page ‘ =_—=Rsm=zm==m=
E'INFO COE B0 (ICP) SAMPLE : 93/06793
8 CHT : nu&ttL REFERENCE TOXICITY LOGDATE : 930713
S'TVPE CoUATER : DUEDATE : 07/27/93
ACT‘Husis - 4&210-011200-855585,F, RS P'LEAD i @WRE
Lab Sawple fHumber 193706793 Project Leader :William R. Scott

Sample ID i1nfovmarion :2.50-Y (ICP)

 Sample Ccomumenis :MUSSEL REFERENCE TOXICITY
Sample type/waciyix UATER
Sample collectad by DAMIEN SIMBECK
Sample collsctrion dave 1930712
Sample login date +930713 Sample received by lab :930713
Sample account number 4210-011200-85555,F,URS
| Alr. 1D& Analysis Performed | result ] units }

01042 tGupper, Total in Water 500 ugs/L
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“l TVA Envivormental Chemistey Chattanooga, Tennessee |
j 0772193 FINAL DATA REPORT 07:39 |
R R~ E 5 ST SN IR gt S R i - T T T T2 Rl S ey Page 1 ==Ss====s=
STIMNFO oS-y (rce} SAMPLE 1 93/06794
S'0nY © O HMUSEEL REFERENCE TOXICITY LOGDATE : 934713
S'TYPE - UATER BUEDATE : 07/27/93
ACT "HUMEL . 421 0-011200~85555,F,URS P'LEAD © EURE

lLab SYample thuwber 93706794 Project Leader :William R. Scort

Sample 1D Indormation 5.0-Y (I1CP)

Sample comments :MUSSEL REFEREMCE TOXICITY

Sample typefhmatriz WATER

Sample collected by DAMIEN SIMBECK

Sample collectton dats :930712

Sample login date 930713 Sample received by lab :930713
Sample account number 4210-011200-85E5%,F,URS

] Alr. 1DC | Analysis Performed | result | units ]

vopper, Total in Uater 5100, ug/h




