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STATIC RENEWAL TESTS USING ANODONTA IMBECTLLIS
(FRESHWATER MUSSELS)

Test Title: Anodonta imbecillis Copper 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

1.0

EXECUTIVE SUMMARY

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. [1l] 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 LCsqg 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 Gu/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
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Test Sample Identification (Chemical/Effluent/Elutriate, etc.):
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.
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Control and/or Dilution Water: Moderately hard synthetic

stored in 20-L carboys under aeration until used. Copper stock
solutions were preserved using 1:1 HNO3 following procedures for

Sample Pretreatment: Sample temperature was raised to 24°C in a
warm water bath. Food (phytoplankton or YCT-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 Cu/L, 0.62 mg Cu/L, 1.30 mg Cu/L,

Source: In 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: Not applicable.

2.4 Sampling Method: Not applicable

2.5 Sample Storage/Handling: All samples were renewed daily.
Moderately hard synthetic water was prepared as needed and
preservation of metals samples. [3]

2.6 Sample Transport: WNot 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 ym 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

3.7

3.8

3.8.1

3.8.2

3.9

Culture water: After transformation of larval mussels, the
free-living juveniles were placed in 100 um filtered TR water
with bloomed indigenous algae (phytoplankton). Non-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 ym) 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: YGCT 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 109 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

4.2

4.3

4.4

4.5

Mussels, Anodonta imbecillis, Survival Test, TVA Test Method,
SO0P-22, liquid media protocol. [6]

Modification/Deviations to SOP-22: None
Date/Time Test Initiated: July 6, 1993/0930 CDT
Date/Time Test Terminated: July 15, 1993/0930 CDT

Age of test organisms: 8 days old
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4.7

4.8

4.9

4.10

4.11

4.12

4.13

4.14

4,15

4.16

4.17

4.17.1

Test Chamber: 50 mm-diameter gléss cylinder (75 mm tall) with
100-pm 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 water

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

t

4.18

5.0

Growth: Reported growth was the. length along the longest axis
measured at 2 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 LCgg 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
LC5q 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

" 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. [6]1{8] Any known
deviations were noted during the study and are reported herein.

Physicai 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—




5.2.3

5.2.4

5.2.5

5.2.6

Temperature was measured using mércury thermometers. 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 HyS04 to an end point of 4.5 according to TVA procedure
DS-42.1. [3]

HardnesSs 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 determined using the DPD Titrimetric
Method according to TVA procedure DS-42.9, Rev. 0. [3]

RESULTS

6.1

Summary of Results: Nine day exposure of juvenile freshwater
mussels, Anodonta imbecillis, to copper reference toxicant
resulted in LG5y 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 YCT-S Control.




6.2 Results, Survival Data:
6.2.1 Phytoplankton Study:
6.2.1.1 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
' iX] ) ] i
TWO OR MORE TREATMENTS no ONE OR MORE TREATMENTS| o GRAPHICAL METHOD l
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[]
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Y X Y i
,1S PROBIT MODEL H ZERO MORTAUTY IN THE LOWEST
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*(SIGNIFICANT CHI-SQUARE TEST)| i | IN THE HIGHEST EFFLUENT CONC.? i
; yes i ves — - B
. : i3 Y i
I SPEARMAN KARBER TRIMMED SPEARMAN-KARBER
i PROBIT METHOD METHOD l METHOD
M ]
]
_ i
| Y ‘
. m: LC50 AND95% ' :
i CONFIDENCE INTERVAL
6.2.1.2 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 93 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 83 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 9 10 Mean SX
Control 90 90 90 100 93
0.30 mg Cu/L 100 100 100 100 100
0.60 mg Cu/L 100 100 80 100 98
1.40 mg Gu/L 0 10 20 10 10 X
'2.70 mg Cu/L o] 0 0 0 0 *x
5.40 mg Cu/L 0 0 0 0 0 x

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

Test Endpoint: 9-day LCgsg = 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

' iXi - I i
e
TWO ORMORE TREATMENTS | ONE OR MORE TREATMENTS | no GRAPHICAL METHOD |
PARTIAL MORTALITIES? P PARTIALMORTAUTIES? | o, LCs0 i
pyes , : | yos
Y = Y i
IS PROBIT MODEL i 1 ZERO MORTALITY IN THE LOWEST )
+ APPROPRIATE? 1Mo | EFFLUENT CONC. AND 100% MORTALITY i—08——
1(SIGNIFICANT CHI-SQUARE TEST)} IN THE HIGHEST EFFLUENT CONC.?
] i yes
yes ’ _
13 X ‘ ! L
i SPEARMAN-KARBER | | TRIMMED SPEARMAN-KARBER |,
| PROBIT METHOD METHOD ; i METHOD
]
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6.2.2.2

6.2.2.3

6.2.2.4

6.3

6.3.1
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Daily Percent Survival Summary for Anodonta imbecillis, Copper
Sulfate Reference Toxicant-YCT-S Study, GR-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 Gu/L 88 70 68 68 43 30 13 13 o]
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 20 ) 98
0.62 mg Cu/L ~ 80 100 70 70 80
1.30 mg Cu/L 50 10 0 0 15 %
2.50 mg Cu/L 0 0 0 0 0 *x
5.10 mg Cu/L 0 0 0 0 0 *

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

Test Endpoint: 9-day LCsg = 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
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6.3.2 Analysis of Growth (length, wym) 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 A

Group 1 2 3 4 5 6 7 8 9 10  Mean 8%
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 x*
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 x*
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, Gopper Sulfate Reference
Toxicant/Phytoplankton Study, CR-ERP,
July 6-15, 1993.

Appendix B Water Chemistry Mean Values and Ranges for
Anodonta imbecillis, Gopper Sulfate Reference
Toxicant/YCT-Selenastrum Study, CR-ERP,

July 6-15, 1993.

7.0 CONCLUSTION

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 LCgg 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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8.0

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. Ninety-day testing of juvenile mussels exhibited
large variations in growth within treatment and replicate
groups. [2]
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ATTACHMEN'L I

TOXICITY TEST BENCH SHEETS AND STATISTICAL ANALYSES
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£

4 AL ACUTE TOXICITY TEST (MUSSEL) MASTER CHECKLIST Study: (2-62 ;1. el et Tou
- - 1 152
Date Issued: To: D95 From: JVV‘,

ol
1, Test organism availability: T.L.*8/4 C.U.'f'gﬁjf Date 4 R27-73

2. Sample Collection Coordination: DbDate _ Zif By /£ With _/_{/?
3. Glassware availability: T.L. Q.{,_J_ Tech Date [ Fu-7'3
L
4, Silt/Phytoplankton availabilty: Silt- By g& Date ¢ -2¢ '3
Phytoplankton- By __ V.5 Date _(_2¢ -3

5. Glassware prep. complete: Date 7-2-93 By _50¢

6. Data, Sheet prep. complete: Date _7-5-93 By 223
7. Test organism availability verification: T.L. %Q .

8. Test Initiation: Date/Time f%/é,/%'/: 0930

9, Test Renewal: Dayft: O 1 2 3 4 5 6 7 8 9
Meter Calib. T.L. %Q_# _%__ _gﬁiﬂ_%_’&% A £y
T MRy S0 O yd  pMA PP pA I o
Log Samples T.L. A A yn 4 pA A A s ot N/A
’ T.M. M4 nu b M s A S NAN/IA

Initial Chem. T.L. 65 @g s 3PP /é gLt 45 !l}/,-‘ N/A
T, & 3P P j e app PP 3 w/a

Renewal/Counts T.L. 475 o D45 S % o5 jﬁi M3 g;‘/_L _{}Q_

T.M. —sp? I are 3PP 00 Ipy b o
‘Final“Chem.  T.L. WA gf 448 ML gL opS M3 0pp wnd 43

T.M. N/A_ FP AP orno 3PP ~pp  Fpe 3
Meter Recal. T.L. é;zﬁj Jre P S ;Z;S_._ :_fé DL S _')’( Ao

T.M. 44 g oAy A ofp S

Paperwork T.L. é%ﬁ_ ' %_&%(_ _:;éi _g)j_‘}) o')'S :;}/A
, reviewed T.M. M o Ml 0P 5P H/f) T

10, Test Termination: Date/Time 7//5‘/'?5: 0930

12. Run Stats: Date -7[/&.' 2125 L;{i
. g
13. Report Prep.: Date 'ZZZZ[?J By ')J;

-
14. Report Final: Date §-/[b- 33 By | Approved: [)gfgéz

*Team Leader *culture Unit #Team Member

PLARC501-1513

——
!
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ce: 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 nL) in 100 mL beaker.

2, Add 5 mL CuSO; 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 CuSoy; (ampule #2144) to a 100 mL 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 HNO3 Dilute to 100 wlL
Control 0.00 1 100

46.75 mg/L 1.87 I 1 100

93.75 mg/L '3.75 1 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




MUSSEL TEST RECORD SHEET
Anodonta imbecillis

Project _CR-ERP Reference Toxicant

Beginning Ending
Date/Time _7-6-23 /03322 Date/Time /

Personnel Simbeck, Posey

Mussels placed in test vessels: Date _-07-075-93 Time 0922 - poa

Mussels per test vessel: 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 (phvto) 13

4 1.250 mq/L _Cu (phyto) 14

5 2.500 mg/L Cu (phyto) 15

6 5.000 mqg/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/DiIﬁtibn Wéier: Moderately Hard Syntetic Water (F-Med)

Source Date Collected/Prepared

CULTURE HISTORY:

Date Date
Culture 1ID Started Transformed

93-0 06/21/93 06/28/93

FOOD/SUBSTRATE PREPARATION:

Phytoplankton Started Phytoplankton 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 silt

Replicate 1 l.o3g3( mg 19850 mg - p #47°Y mg 25062
Replicate 2 oo, Hg {. 244 3{ .mg . 1Yxz0 afg X0
Replicate 3 [-0313) g [. 193¢ - mq p 7L2o5 mg

Average dry weight /50 ng/mL PLARC501-130(5)

5,330 7 W00y Aoy e ylt

Dan 4 A T e el



<
N/MQIOIQIDIOIOIMOO
B RS
ﬁ/ﬁgoIo/olo/o(m@O
I B e e T B
b Q o O
Sl @ == @ T 71 2~
N
Sl ol A+ o & o= 3 32
O o — >
> © o © > O = D ¢ ©

I
|
|
I
|
I
I
I
|
I
|
I
|
I
|

[ 137 2% | 37| 4| 53ff| g7 | 735/
[¢ 1709 | 2lp 130 |22

o
S 2
o /\uu' ol o S o — S O —| € 9 o
A ™~
[ e e e e e e ] e e e e e e ] e ] e e
© -~ “ .
i N
020 2 o o ol = o 1| ] o] 2] =
(o] ™
& JRESQUN | PRI P R B s —) e e e ] ——]
2 Q
(0] Q9|
20 W(A Soiall §yall w2 Nw
— .
o e Lol o] T T
i jeal ) (7 . o )
i) el B 4] © 5] 5]
o gl < (o)} w Q 0 o] w o] w
(o] Ql A > (V] Lol > o o] > Q o] > V] o]
Q ore{ } 61 1+ or={ - [+ oy i 1+ o=l [ ] (]
- D QO [m— | Q |~ | O |- | 43
< |l ol |lnla|ld|lnw|ja|jag]|nw |A
= N R i i
=4
j2a] . .o . .o
= —~ N ™ <
=~
< o u o o
3| O ) Q )
m ] 2] o<1 2] .+

€

0.312 mg/L _Cu phytoplankton
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0.625 mg/L CU Phytoplankton.

TREATMENT :
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1.250 mg/L Cu Phytoplankton
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2.500 mg/L CU Phytoplankton
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. SPEARMAN-KARBER METHOD LC50 ESTIMATLION

TEST: Mussel Ref Tox July 1993 (phyto)
DATE: __15 July 1993

logl0 # ADJ. PROP i
TREATMENT CONC . DEAD DEAD EXPOSED
0.300 -0.52288 [1] O -0.081 A 40
0.600 -0.22185 [2] i -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 LC50)
(B-A)(log[1]+logl[2] )/2 + ~0.01005 +
(c-B) log[2]+log[3])/2 + -0.03581 +
(D-C)(log[3]+logl4] )/2 + 0.031184 +
(E-D)(logl[4]+log[Bl)/2 = M -0 =M
~-0.01468 = M
Estimated LC50 = antilog M
V(m)=Estimated Varience in M
B(1-B)(log(3]-logl1l] )e2/4( n—-1)+ -0.00016 +
c(1-Cc)(loglda]l-log[2] )e2/4(n-1)+ 0.000263 + .
D(1-D)( log([5]~logl3] de2/4( n—1)+ 0 = V(m)
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:___DJS_}‘)j’)(_
6




Mon-paramatric analysis of toxicity data
10:02 Friday, August 9, 1991

----- STUDY=JULY}03 REFTOX ST _DATE=070693 PARM=MINS TEST=STEEL -------=-=

R
OBS TREATMENT
1 0.30
2 0.60
3 1.4
4 2.7
5 5.4

N CONTROL

SR b

N EFFLUENT

[ S TN

CRITICAL

RANK SUM RANK SUM

24
22
10
10
10

10
10
10
T 10
10

SIGNIFICANT
DIFFERENCE
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0.625 mg/L CU YCT-S

TREATMENT :
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2.500 mg/L CU YCT-S

TREATMENT :
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5.000 mg/L Cu YCT-S
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FPA PROBIT ANMALYSIL PRROuRAM
LSED FOR CALCULATING EC VYNALUES
Version 1.4

Y-Death

Observecd Adjusted Predicted
Mumbeyr Number Proportion Proportion Proportion
Conc. Exposed Resp. Responding Responding Responding
0.3000 40 1 0.0250 0.0250 0.0088
0.6200 40 8 0.2000 0.2000 0.2426
1.3000 40 34 0.8500 0.8500 0.8437
2.5000 40 40 1.0000 1.0000 0.3941
5.1000 40 40 1.0000 1.0000 1.0000
Chi - Square Heterogeneity = 1.840
Mu = -0.076189
Sigma = 0.188271
Parameter Estimate std. Erv. 95% Confidence l.imits
Intercept 5.404674 - 0.160099 ( 5.090879, 5.718469)
Slope 5.311483 0.715271 ( 3.909553, 6.713413)

Theoretical Spontaneous Response Rate = 0.0000
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Estimated EC Values and Confidence Limits

wint

C 1.00
. 5.00
€10.00
¢15.00
£60.00
C85.00
C90.00
¢95.00
£99.00

Conc.

0.3061
0.4113
0.4814
0.5354
0.8391
1.3150
1.4625
1.7120
2.3003

L.ower

0.2060
0.3045
0.3739
0.4286
0.7331
1.1323
1.2422
1.4201
1.8135

Upper
95% Confidence Limits

T esmm e

0.3903
0.4981
0.5691

"0.6239

0.9584
1.6300
1.8673
2.2916
3.3863
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Growth O07/15/93
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Mussel Reference Toxicant: Growth 07/15/92

Treatment: Control P Treatment: Conktrol P
Micrometer units Micrometers .

Replicate 1 2 3 4 Replicate 1 2 3 4
. 1 1.8 2.0 1.8 1.4 1L 705.6 784 .0 705.6 548.8
2 2.1 2.0 1.5 1.6 2 823.2 784.0 5h38.0 627.2
3 1.2 2.0 1.8 2.1 3 470.4 784.0 705.6 823.2
4 1.3 1.5 1.6 1.4 4 509.6 583.0 627 .2 548.8
5 2.0 1.8 1.8 1.3 5 784.0 705.6 70b6.6 509.6
é 2.0 1.7 1.5 1.8 6 784 .0 666.4 5838.0 705.6
7 1.3 1.7 2.0 1.3 7 B09.6 666.4 7834 .0 509.6
8 1.8 1.2 1.9 2.1 8 705.6 470.4 744 .8 823.2
9 2.5 1.5 1.8 1.7 9.980.0 588.0 7065.6 &66.4
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 .6

Treatment: 0.312 P Treatment: 0.312 P

- Micrometer units Micrometers

Replicate 1 2 3 4 Replicate 1 2 3 4
1 L.2 1.1 1.1 1.0 1 470.4 431.2 431.2 392.0
2 0.9 1.1 1.1 1.1 2 352.8 431 .2 A431.2 431.2
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 A431.2 431.2
5 1.1 1.2 1.2 1.3 5 431.2 470.4 470.4 509.6
6 1.1 1.1 1.1 1.1 6 431.2 431.2 431.2 431.2
7 1.0 1.1 1.2 1.1 7 392.0 431.2 470.4 431.2
8 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 B0O9.6 392.0 392.0
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 Micrometors

Replicate 1 2 3 4 Replicale 1 2 3 4
L 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 2 470.4 A31 .2 H09.6 431.2
3 1.0 1.1 1.2 1.3 3 292.0 431 .2 4/0.4 509.6
4 1.1 1.1 1.1 1.2 4 431 .2 431 .2 431.2 470.4
5 1.1 1.1 1.2 1.0 5 43L.2 431L.2 470.4 392.0
(2 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 35%2.8 392.0
8 1.1 1.2 1.0 i.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
- AVERAGE 439.0 446.9 435.6 439.0
AVERAGE = 440.2

25N
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Mussel Reference Toxicant: Giowth 07/15/93

3

2
1

3

3

: 1.250 P
Micrometer units
1 2
DEAD 1.5 1.
DEAD 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
Micrometer 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
DEAD- DEAND DEAD
DEAD DEAD DEAD
: 5.000 P
Micrometer 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
DEAD DEAD DEAD
DEAD DEAD DEAD

Treatment.: 1.250 p
Micrometer s
4 Replicate 1 2
1.2 1 0.0 588.0 470.
DEAD 2 0.0 0.0 431.
DEAD 3 0.0 0.0
DEAD 4 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 B88.0 450.
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 0.0
DEAD 4 0.0 0.0
DEAD 5 0.0 0.0
DEAD 6 0.0 0.0
DEAD 7 Q.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
AVERAGT =
Treatment: 5.000 p
Micrometen 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 0
AVFRNAGH =
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MusseL Reference Toxicank: Growth 07/15/93

Treatment: Control Y Treatment : Control Y
Micyomeloey units Micrometers
Replicate 1, 2 3 4 Repl icate 1 2 g
1 1.8 L.?2 1.6 1.3 1 705.6 744 .8 627 .2 509.
"z 1.8 1.6 1.6 1.8 2 705.6 627.2 627.2 705.
3 1.0 1.3 1.6 1.5 3 392.0 L09.6 &627.2 588,
4 1.3 1.8 1.9 1.7 4 509.6 705.6 744 .8 666,
5 1.8 2.0 1.5 1.4 5 705.6 784 .0 588.0 548.
6 1.9 1.6 1.9 1.6 6 744 .8 627 .2 744.8 6L27.
7 1.6 1.8 2.1 1.8 7 &27.2 705.6 823.2 705.
8 1.7 1.5 1.2 1.3 8 666.4 588.0 470.4 509.
9 1.8 1.5 1.1 1.2 9 705.6 588.0 431.2 470.
10 1.5 1.7 1.9 1.1 10 588.0 666.4 744.53 431.
AVERAGE 635.0 654 .6 642 .9 576.
AVERAGE= 627 .
Treatment.: 0.31T2 Y Treatment: 0.312 Y
Micrometer units Micrometers
Replicate 1 z 3 4 Replicate 1 2 A
1 1.0 1.2 1.0 1.0 1 392.0 470.4 39.2.0 392.
2 1.1 1.2 1.1 1.1 2 431.2 470.4 43) .2 A31
3 1.2 1.2 1.2 1.2 3 470.4 470.4 470.4 470
4 1.3 L.l 1.3 1.2 4 509.6 431.2 502.6 470
5 1.3 1.3 1.1 1.1 5 509.6 509.6 431 .2 431
6 1.2 1.2 1.3 1.3 6 470.4 470.4 502 .6 509
7 1.2 1.1 1.1 1.0 7 470.4 431.2 431.2 392
8 1.3 1.1 1.3 1.3 8 509.6 431.2 502.6 K09
9 1.1 0.9 1.2 1.2 - 9 431.2 352.8 470.4 470.
10 1.1 1.1 1.3 DEAD 10 431.2 431 .2 50%.6 0.
AVERAGE 462.6 446.9 4665 453,
AVERAGE = 457 .
Treatment: 0.625 Y Treatment: 0.625 Y
MicromebLer units Micrometers
Replicate 1. 2 3 4 Replicate 1 2 2
1 1.0 1.1 1.2 1.1 1 392.0 4%1.2 470.4 43]
2 1.1 1.2 1.1 1.1 2 431.2 470.4 4231 .2 42321
3 1.4 1.3 1.0 1.3 3 548.8 509.6 33,0 R0O9
4 1.2 1.1 1.1 ‘1.2 4 470.4 43)..2 431.2 470
5 1.1 1.2 1.2 1.1 5 431.2 470.4 470 .4 431 .
6 0.9 1.0 1.3 1.2 & 3652.8 322.0 509.6 470,
7 1.0 1.2 1.3 1.0 7 392.0 470.4 507 .6 392,
8 1.1 0.9 DEAD DEAD 8 431.2 352.8 0.0 0.
9 DEAT. 1.2 DEAD DEAD 9 0.0 470.4 0.0 0.
10 DEAD 1.1 DEAD DEAD 10 0.0 431.2 0.0 0.

AVERAGE 431 .2 443.0 4% .2 448,

-
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Replicate

=

Treatment:

Replicate

1

=

Treatment:

Replicate

»

Treatment:
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Mussel Reference Toxicanbt: Growth

1.250 Y
Micromelber units
1 2

1.2 1.2 DEAD

1.1 DEAD DEAD

1.2 DEAD DEAD

1.1 DEAD DEAD

1.2 DEAD DEAD
DEAD DEAD- DEAD
DEAD DEAD DEAD
DEAD DEAD DEAD
DEAD DEAD DEAD
DEAD DEAD DEAD

2.500 Y
Micrometer 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
DEAD DEAD -DEAD
DEAD DEAD DEAD
5.000 Y
Micrometer 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
DEAD DEAD DEAD
DEAD DEAD DEAD

3

3

3

DR T e e g, -

07/15/92

Treatment: ] .250 ¥
MicromelLers
4 Replicate 1 2
DEAD 1 470.4 470.4 0O
DEAD: 2 431.2 0.0 0
DEAD 3 470.4 0.0 )
DEAD 4 431.2 0.0 0
DEAD 5 470.4 0.0 O
DEAD é 0.0 0.0 9]
DEAD 7 0.0 0.0
DEAD 8 0.0 0.0 0O
DEAD 9 0.0 .0 2
DFEAD 10 0.0 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
DEAD 2 0.0 0.0 ¢]
DEAD 3 0.0 0.0 Q)
DEAD 4 0.0 0.0 O
DEAD 5 0.0 0.0
DEAD 6 0.0 0.0 0
DEAD 7 0.0 0.0
DEAD 8 0.0 0.0 0O
DEAD 9 0.0 0.0 9]
DEAD 10 0.0 0.0 O
AVERAGE 0.0 0.0 )
AVERAGE=
Treabtment: 5.000 Y
Micromekers
4 Replicate 1 2
DEAD 1 0.0 0.0 8]
DEAD 2 0.0 0.0 0
DEAD 3 0.0 0.0 O
DEAD 4 0.0 0.0
DEAD 5 0.0 0.0 O
DEAD é 0.0 0.0
DEAD 7 0.0 0.0
DEAD 8 0.0 0.0 Q
DEAD 9 0.0 0.0
DEAD 10 0.0 0.0
AVERAGE 0.0 0.0 O

AVERAGE ~
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Page [ of |¥
INITIAL CHEMISTRY
Project: Mussel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: F-L-93 Posey
Ending Date: ] -15-93
Date: _F-6-93
| |
| TREATMENT |Cntrl{0.312|0.625]1.250[2.500]5.000] | |
| YCT-S | | | | {
Temperature | 1y | |
P A1 1294 (1244 124.3 | 1.3 ] l
D.O. (before air) | | | | | |
| | | | | |
(after air) | | | |
N I e B B B R
w/silt/algae - . - )
( 93¢) 19¢ 193¢ 122 |28 1992179 1 1|
pH (before air)l | ) I‘___ : { | | :
(after air) I } l :
w/silt/algae _ | | |
( gae) 4.2 | 4> 1720 168 165 |
(Aeration time) | l I | }
ivi | | - | |
Conductivity —  138p |35% .|35Q [353 (3575 |3ce | | |
' I |
Hardness fgfé 5. /| {
x 17.1 | I Loy o |
95 8 | | |97.> } {
Alkalinit 3.
x 10 | | | b |
3] | | | 5 ; : ,
Chlorine | ' | '
i R
Ammonia
| | | | l | |
| | | I | | |
| | ] | | | |

NOTES: _J~- Mol 8 1372

et e — ey - - = -
. L ¢

(PLARC501-130)



Page & of (&

INITIAL CHEMISTRY

Project: Mugsel Ref Tox ‘July 1993 Personnel: _Simbeck

Beginning Date: 1--93 Posey
Ending Date: 1-15-93

Date: 7-(,-93

|cntr1]0.312}0.625]1.250}2.500|5.000] | |
| PHYTOPLANKTON | l
] i

TREATMENT

Temperature ;2% /

'7¢¢ 9%4%2%5'244

D.O. (before air)

(after-air)

]
(w/silt/algae) 79

29 17.9 |5

(o]
R
0

pH (@eforg air)

(w/silt/algae) L.2 109 109 |(.¥

(Aeration time)}

Conductivity l

6 X 253 135Y | 35¢
Hardness l 7
5

|
|
|
l
|
|
|
I
|
(after air) = |
I
I
|
I
| .
|3
|

x 17.1 9-

Alkalinity 3.1 2. | |

X 10 ' 37
Chlorine

Ammonia

o e e e o e bt o e
e s bt e e e e

NOTES: F- ntep # (3723

(PLARC501-130)




. ' Page _ 3 _ of (&

INITIAL CHEMISTRY

Project: _Mussel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: - - 93 Posey
Ending Date: £.y5-93

Date: _1- 793

|cntrl}0.312]0.625]|1.250]2.500|5.000] | |
] . YCT-S , | | | |
1

Temperature 34 1237 123.9124.0 124 | L‘Z?X
' I

D.O. (before‘ air) | {

TREATMENT

(after air)

w/silt/algae) | | b
‘ @) 1724 |75 |75
—— | pH (before air)l | |

(after air) | .
— | i
(w/silt/algae) b7 1L.F L 1L F Ll 6.4
(Reration time)
i |
| Conductivity |3{Q l35-—3 1353 |354 |3gg I358 i |
. | |
| Hardness 54 I | : L b | ~
, X 7t .3 | | | 4. 8 |
Alkalinity . 3‘7 I I ' 33
| | | | | l
e o B B S m S B By
Chlorine l l | l 1 | | l |
Ammonia l . l l I I | l l |
| | | | | | |
| | | | | I |
| | | | | | | | | |
NOTES: _i--méo AI)31(

(PLARC501-130)




Page 4 of 1T

INITIAL CHEMISTRY

Project: _Mussel Ref ToX July 1993 Personnel: _Simbeck

Beginning Date: _7- L-93 Posey
Ending Date: Z-15-93

Date: 7-7-923

|cntr1]0.312|0.625|1.250(|2,500|5.000]

| TREATMENT I
__ emvromamcroy | ||
' | I | | |
Temperature 3.7 123.9124. 0 123.9 123.9 1233
D.0. (before air) : | |
i |
| ~(after air) : I I |
| (u/silt/aleae) (9g 124 (9de 1F.7 17T 1HT
= pH (before air) { ! =
(after air) } Jl i i = E 1
wrsitesatgae) Lo b o b 9l 2 10 g |
(Reration time) | | l | { |
i | |
Conauctivity 1352 1352|355 1353 1257 |3L0
Hardness' 5‘5 - Sé I
el 94. | | 95.81 |
Alkalinity . :3'(;, i | |33 |
N S 2
S S S N R my
Ammon’e I R NS RIS RN R M
| | | | | | |
| | | | | | |

NOTES: | -mEo p I37Th

(PLARC501-130)
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INITIAL CHEMISTRY

Project: _Mussel Ref ToX " July 1993 Personnel: _Simbeck

Beginning Date: _7-(-23 : Posey
Ending Date: F-15-93

Date: F-§-93

| TREATMENT |Cntr1|0.312|0.625|1.250|2.500|5.000| I
L woms
Temperature 23 | 24 A |2 2.5 (2.6 IQ‘/.S
D.O. (before air) { } }
(after air) l
(w/silt/algae) 25176 } 9.¢ % —=.7 { - { — g |
| pH. (before air)‘ | = | | {
(after air) } | }
(w/silt/algae) é,g 6. 8 | 47,7 ¢’7 | é é. | é 4/
(Aeration time) I I
. | l
Conductivity |3\{_{ | 39’4 1.347 | 3%3 | 3s7{ | 354 | l |
Hardness J%S/J % } 5,(
x 17.1 logg!l 11 lgs.5 |
Alkalinity 3.4 } 2.2
x 10 1306 | 32,
Chlorine } ' I ’ } = { % l
Ammonia } | | { |I l t { |
| | | | | |
| | ] | | ]

NOTES: | ey M

(PLARC501-130)




Page [ _ of (¥

INITIAL CHEMISTRY

Project: _Mussel Ref Tox July 1993 personnel: _Simbeck
Beginning Date: 2-(~93 Posey
Ending Date: _ 7-15-93

pate: 7-%- 23

| TﬁEATMENT |Cntrl|0.312|0.625Il.250|2.500|5.000| |
) ! ?HYTOPI;ANKTOI}I ! ! ! !
Temperature \ 2./ '124.9 'lzt/.é/ {21/,7 }2%7 | e | }
D.0. (before air)| } { | } ’ {
(after air) l } l { I
(u/silt/algae) 74 7/;} 713/} AA {-,7‘_7 % 2.8 {
pH (before air) = ‘I } ) |r ‘—IT
(after air) % } { { % { %
(w/silt/algae) | é,g é.? } 4?7 % @7 { (a»é é,f
B (Reration time) | ‘ } { I I- |
| Comductivicy 346 |34¢ | 348 | 378|351 ass|
| Hardness (.0 | |‘ { | |55
| | |
x 17t 102 b | 94|
Alkalinity 2.7 { =3
Chlorine } | } } |
pnmonta | I S L
| | | |
| | | |

NOTES: f -mnep H

(PLARC501-130




Page __F of )Y

INITIAL CHEMISTRY

Project: _Mussel Ref Tox “ July 1993 Personnel: _Simbeck

Beginning Date: 7-(- 93 Posey
Ending Date: 9-(5-93

Date: £ - 9-93°

I
l TREATMENT |Cntr1|0.312|0.625]1.250]2.500|5.000| I
} e
Temperature .6 [23.9 123.3 123.2 [23.9 129.0
D.0. (before air)
(after air) }
i I I | |
(w/silt/algae) 7.3 | 7. 3 '.;,‘L, |7:5’ | 7.5 1.7'§ i
| pu  -(before air)l ; |—7 AI ‘_%_ | | |
£ .
(after air) lL IL : :
- : v.7
(w/silt/algae) tz'—? /a P . 2 1k TR,
(Aeration time) I l | {
ivi | | |
Conductivity 34, 13431345 |3497 135D |35Y | 1
Hardness .5:*[ ] i E J: 5.4
et 99,3 | | | 75. 8
Alkalinity ‘ }rl. ) 2.3
X 10 ) l, 33
i | " l | | |
i Chlorine I l i ' l I
| Ammonia | | l | | |
| | | | |
| | | I [
| | | | |

l | | | l
NOTES: _x cunadif be Loir e 7 Lo sbcoie Lt / Qﬂg f,[x_;g Iz{zc—dc'e J7Y

4 &,l:,(g{) L.’\'j.,\nal ’;(U,,!,\g Hak  h pmake nees  anlk ed Lel A meucte

’J\(;\‘w ?t'h",[\(, l l’). ’I} wfe D™ oaz “‘-") g“" é-l , DO Coe™ o“h/(J(f\\Jﬁ/ p :‘.i-»'g(o/

Femazn 1 grvgl

(PLARC501-130)




Page Y of (%

INITIAL CHEMISTRY

Project: Mussel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: F-(-93 Posey
Ending Date: t-15-93

Date: _71- 9-93

| TREA&MENT |Cntr1|0.312|0.625ll.250|2.500|5,000| | |

?HYTOP?ANKIQQ !
remperature 246 1938 259 1232 123.9 24 0 | |
D.O. (before air) } ' |
(after air) i { I {
(w/silt/algae) 7'4 ?4 3.5 24 !?‘.5' 7(0 I
pH (before- air) -— } : { !
{ ' (after air) : { { = ! I { {
i | | . | |
(wsiteralgae) (.8 1Lb.8 168 [P 1L G165 | |
(Reration time) | l | } l | |
Conductivity g3 345 |aui, |348 |352 |35
Hardness I 5.3 | l | ; : { z é
e 19D, | 1 j4ss
Alkalinity ' 3.7 | 3.3
x 10 32 | 33 |
Chlorine { ’ | } [ {
Ammonia = ’ | { . } I | !
I | | I |
| | | | | |
NOTES: [ - mev f13%])

- (PLARC501-130)
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Page 9 of |¥

INITIAL CHEMISTRY

Project: Mussel Ref Tox 'July 1993 Personnel: _Simbeck
Beginning Date: __7-£ -73 Posey
Ending Date: 7-15-97%

Date: 7 -/0-93

[cntr1]0.312|0.625]1.250]2.500]5.000] | |
] ., YCT-8 \ ] | | |
]

Temperature 234 123.5123.L [23.5 123.8
D.O. (before air) l ! =

I TREATMENT

(after air)

(wieilt/algae) |3 b, 132 |96 |97 |97 | | | |
-~ | pH——¢before air){ Y | | | | | | | .

(after air) | l |’
: , ) | l
(w/sllt/algae) 5,8 L‘ 4 G, F @7‘ 6. G
(Aeration time) |
— - - l
Conductivity 351, {357F135% |35® | 3| | | |
Hardness 5‘7 ' N .5575-?'
. | l @1
x 17.1 192§ | i’\"ﬁ'}{
Alkalinity _ 4.0 40
X 10 4o _ do
Chlorine } { { . i | - } 1
Ammonia { } } l - I } I
l | I I
| | | ] | | ] | | |
NOTES: [ weéy K 393

- (PLARC501-130)




Page /D of X

INITIAL CHEMISTRY

Project: Mussel Ref Tox ‘July 1993 Personnel: _Simbeck

Beginning Date: 7-£-7% Posey
Ending Date: 7-15-93

Date: 7—/5“)§

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

| TREATMENT l
PHYTOPLANKTON |
| wemperature 1oz s lo3slogslogs lags) |
D.0. (before air) ! | | { |
(after air) { l[ l
(w/silt/algae) 2 7 |l e AR A RER: {7 g %
pH ~ (before air) = : I
(after air) { : { : : I
(w/silt/algae) L2 bl 17 IC: L I |
(Reration time) I i
Conductivity 359 (357 1359 (30O }36‘? |
Hardness - 59 | ; 550 | |
| |
¥ 17-1 100.9 I 94 .|
Alkalinity 40 | } 3.8 I
T | |
x 19 L&D | | 38 | | |
Chlorine } {
Ammonia I l = { _ { l !
| | | l
| | | |

NOTES: | meo F13V3

- (PLARC501-130)




Page _J/ of 18

INITIAL CHEMISTRY

Project: Mussel Ref Tox July 1993 Personnel: _Simbeck

Beginning Date: Posgey

Ending Date:

Date: 7-7/7-92

[cntrl1|0.312|0.625]1.250|2.500]5.000] I |

| TREATMENT
I . YCT-S . | | | |
Temperature X3 | 23.2] 23.2| R3.2.[23.9]
D.0O. (before air)
(after air)
(w/silt/algae) | 8,1 8,1} <. 1 = .| g1 | — l
I I

' pH (before air)l |

(after air)- l

’ !
(w/silt/algae) = / 7./ ¢, 7 Ié 1166 | ~
(Aeration time) l | |
Conductivity 35/ } 353) 352 | 353 } 356 T | | |
Hardness 5.4 B { { 5.5
. | ] | | |
x 17.1 92, 3 | | 194. (| !
Alkalinity | 35
x 10 ‘(D { :38
Chlorine I { } .= { | ’
Ammonia | } g : } | { |
i l l | '
| | | l '

| ]
NOTES: F méw g (33Y

(PLARC501-130)




INITIAL CHEMISTRY

Project: Mussel Ref Tox lJuly 1993 Personnel;

Beginning Date: 7-6-93

Ending Date: 71547

Date: 7-//-93

Page _[ 2 of /&

Simbeck

Posey

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

| TREATMENT l
| ?HYTOPPANKTOM | ] ! !
Temperature I | | - |
A3.2] 23,.3] 23.21238 |23.4
D.O. (before air) I i | l '
(after air) { I
(w/silt/algae) g.| ! g W, Q.| { .71 — ~
pH  (before air) = ' } I =
(after air) } .= { } } =
i | . I | | I
(w/silt/algae) é? é,? 4,3 | 6.7 | b.b | — l
(Beration time) | | |
Conductivity | 85/ | 35&| 353| 359| 357 — |
Hardness - |_5 T : | 5.0 I
x 171 94.1 a5
Alkalinit
Y 40 | 1 40
¥ 10 4D H4 o .
Chlorine = ! l ! I
Ammonia _{ }
I | | [ I
| | | | |
NOTES: J-- mgo 139
(PLARC501-130)
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Project: Mussel Ref Tox July 1993

INITIAL CHEMISTRY

Beginning Date: Z-4L-93

Ending Date:

F-15-93

Date:

7-12-93

Page

Personnel:

JB-  of |3

Simbeck

Pogey

|Cntrl|0.312|0.625{1.250|2,500}5.000]|

| TREATMENT
! . YCT-S ; | |
Temperature 37_ 23..4 523.4 13. (0 !33.4 '\
D.O. (before air) '
(after air)
(w/silt/algae) 77",9 Q3 O l(g. O Ig \ {? O | | {
| pa (before airy! I l L _ T | |
(after air) | |
(w/silt/algae) (.3 6.7 167 |(0 7 16. 6
(Reration time) I | | i
Conductivity 3954 } 350 -1 256 35’7-{ 359 { | I
Hardness 6.0 1 }l5f7 {
| | | ' | I
| X 17.1 [DR-b I [/ov.9 | l
Alkalinity A 3.7 } {
x 10 Yo 37 { !
Chlorine ! | | ! | = !
Ammonia I ! ! ! } | ( = }
| | | |
| | | I | | | |

NOTES: ; rsegp FY

TR o v

(PLARC501-130)



Page | ¥ of I¥

INITIAL CHEMISTRY

Project: Mussel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: _7-6- 23 Pogey
Ending Date: F A4S -93

Date: F-/2-93

|cntrl]0.312|0.625]1.250|2.500]5.000]|

| TREATMENT |
|—pmroerawcroy ||| |
Temperature |33 123.5 |23.4, |25.5 18557 | | |
D.O. (before air) | { l
(after air) I I
(w/silt/algae) {7 D 3.0 g D Q.| g ! l
pH (before air) = I { i
ST N N R
(w/silt/algae) 10 16L.8 ll,,,? b.g {(0.7 ! |
(Aeration time) - | } { \ |
Conductivity }355 373 1357, | 35§ i?(n’ | :
Hardness |5,5 |5,8
|
* 7t il | 1992
Alkalinity i3y | 3.0
Chlorine ! |
Ammonia | | | l I l
| | | |
1 | | | |

NOTES: #-palco &

(PLARC501-130)




Project: Mussel Ref Tox July 1993

INITIAL CHEMISTRY

Personnel:
Beginning Date: _ 7~ (-3
Ending Date: F 1S 93
Date: 7—/3—934

Page /4 of (¥

Simbeck

Posey

| ° TREATMENT

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

YCT+S
|1

| 1

Temperature

23.9 |23.8

A3-8 123.9

2391 |

D.O. (before air)

\

(after air)

I

(w/silt/algae)

|

| pn  (before air)l |

(after air)

(w/silt/algae) (.3 16 g L @ L T 1l *_7
(Aeration time)

—t=e | |
Conductivity |36? |3704_‘§_{:j,, {371 | 37L./ | | |
Hardness 5.4 l o -5.5 I I[
. I I | I | | I
X 17.1 192.3 : I 1941\ | |
Alkalinity A, : I )8 \ , =
| | I
X 10 4g I | 4g \ I
Chlorine | l | a \ I
i | I | | | |
Ammonia | | | I | l |
| | | !
| l | |
| l ] |

NOTES: £ (uéo H(3PF

(PLARC501-130)



INITIAL CHEMISTRY

Project: Mussel Ref Tox July 1993

Beginning Date:

Ending Date:

| TREATMENT
| pvroetamcroy | |
, | |
Temperature 239 1237 Q3.7 123.9 129.0 I I
D.0. (before air)I I I |
(aftér air)
(w/silt/algae) 7 9 7,9 I[-_7 Q 8 O - }7 g
pH (before air) } : l }
ft i I | | | 1 | |
| (after aif) | | | | | | |
(w/silt/algae) L9 91..91L9 18 |
(Reration time) I {v | I
) . 371 37> ] 375
Conductivity 369 1370 '-_:“’:7& I | B69-|
Hardness 45:5-I- s S Iz; I -
X 17.1 o | 9. (
Alkalinity 4.8 1 I 4.7 | -
I | I
x 10 Y | | | 4F | | |
I Chlorine { l = } I I
O R N N I I I
| I A | | | |
| | | | | | |
NOTES: /- ru&y ¢l ;355

7-(-973

TS5 -93

Personnel:

Date: #-/3-93

Page _ /o of |7

Simbeck

Posey

|cntr1]0.312}0,625|1.250|2.500]5.000]| | |

o e

(PLARC501-130)



Page J#* of (&

INITIAL CHEMISTRY

Project: _Mussel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: 7-4-93 Posey
Ending Date: 7593

Date: ’7-/}*’43

|cntr1}0.312]0.625}1.250}2.500]5.000]
| paveopancroy |||

Temperature 232.8 1239 -12%) E‘Q‘f.l adl] | |

D.O. (before air)|

| TREATMENT

——— it m—

(after air)

(w/silt/algae) -Zg —7 g 23179 |78
pH (before air)

]
A g g

I (after air)

i | - ,
(w/silt/algae) l 6,8 (),8 é,&’ 6.9 6,7
(Beration time)! | | | |
. . l
Conductivity 36‘/ 24y | 345 36c |363 |
Hardness L5 | | : 5 :
.1 | | . I
x 17 9. ( .19 |
. . I
Alkalinity . L/ 19) I : )“f 0
Chlori | | | I | | | | |
orine l ' l i I ‘
Anmonia | | | |
| | - | | |
I | | | | | 3
| | | | | ] |

NOTES: f-mey¥? #1394

- (PLARC501-130)
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Page _[f of g
INITIAL CHEMISTRY .
Project: _Mussel Ref Tox " July 1993 Personnel: _Simbeck
Beginning Date: 7-6-93 Posey
Ending'Date: 7-15-13
Date: _7-14-93
l |
| PREATMENT |Cntr1]0.312]0.625}1.250|2.500]5.000| i |
| ; YCTTS , | | | |
Temperature l. . | . I . |
| 24, ) (2.0 141 1247 12401 |
= D.0. (before air) } { { I : !
(after air) } } :
(w/sllt/algae) } 7,8 74 = 7.4 Il 7 g } g } ! {
| pH  (before air)l | | | | { | | |
(after air) I | |
(w/silt/algae) @'7 é; i l 6.7 4.7 ¢. ¢ |
(Aeration time) I I I I
ivi | I | l
| Conductivity |36‘/ | 3¢ )'/-'I 304 | 365 | 368 | i | |
Hardness 5,5 l - } } 5-'5
x 17.1 I I | I | |
0¢.¢ | | AN 1 l
Alkalinity “l- O } ’ .0
Chlorine | | | | | | | 1
Ammonia | | | | | | | | |
| | I I |
| | l [ |
| | | | l | | | | |
‘NOTES: F-mien e/

(PLARC501-130)
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Page __| of ]&

FINAL CHEMISTRY

Project: _Mussel Ref Tox July 1993 Personnel: Simbeck
Beginning Date: _ 7- (-9 3 Posey
Ending Date: #-15-93
Date: 7-7 -3 Replicate: |
I |
TREATMENT |Cntr1|0.312|0.625ll.250|2.500|5.000| |
' e :
Tem t - 1l | | I
emperature 2.1 124.2124.2 3.6 1240 [23.9
D.O. . .
| |3.lé £1.18.0 1.2 9.3 1.3 | |
H . ) | | - A
i 722135 |25 (7.7 |77 |%( |
Conductivi l. | . | . - 75| |
onductivity 391 3¢9 370 375|368 | 34op] |
Hardness } | } | {
x 17.1 | l I I I
| | | | | | |
Alkalinity } | : { ! I |
x 10 | | | | |
|
Chlorin
° | : | I[ : I | |
Ammonia |
| I : | | I
| | | | | | | |
] ] | | | ] | |
NOTES:

(PLARC501-130)
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Page 2 of I§

FINAL CHEMISTRY

Project: _Mussgel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: 7-6- 93 . Posey
Ending Date: 7-15-93
Date: 4-7-93 ' : Replicate: |
I I
TREATMENT jcntr1]0.312|0.625]1.250|2.500]5.000| | |
' | pmooetankroy || |
R e e v e P IR
D.0. 80 161 (84 131 (9.2 181 | | |
> 13z lzz 72|72 97 76| | |
Conductivity 37 1380|368 |363 |35 | 379 | |
Hardness : {
X 17.1 I
Alkalinity ! }
x 10 - | I =
Chlorine }
Ammonia | I ' { i |
| | |
NOTES :

(PLARC501-130)




page 3 of I&

FINAL CHEMISTRY

Project: _Mugsel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: _ 7 - (»- 273 ' Posey
Ending Date: “Z-/5-93
Date: 7-5-173 Replicate: __ X
| |
TREATMENT |Cntr1|0.312|0.625|1.250|2.500|5.000| | |
| —XCI=8 : |
Temperature | | | | . | | !
° 2421244 240 |R4.2 |23 T |23 | |
D.O. | |
- 179 1%8.0 18.0 179 18.0] 8| |
H | ‘ ) | . | | |
p . ‘7, 8‘ 7/"8_——71 8 7, 8 7: 8 l 7r 8 l l
i | | | | | |
Conductivity |34 | 343|348 368 |s4s |3vY 1 | |
Hardness } | { ! {
x 17.1 | | | | |
| | | | l | | I |
Alkalinity | | | | } | { } |
x 10 | I |
: ]
Chlorine
| | | | I | | |
Ammonia ! : ! { =
| | | | | | |
| ] ] | | ] ]
NOTES:

(PLARC501-130)
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!

Page Y of | &

FINAL CHEMISTRY

Project: Mussgsel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: . 7-(-273 ' Posey
Ending Date: ?-ys5-9x
Date: _7- 8-93 Replicate: _.2
I |
TREATMENT |CntrllO.312|0-.625|1.250|2.500|5.000| | |
| PHY TOPLANKTON I | | I
o 11
temperature 2Y. 2 24,2\ 241 | 291 | R3320 | |
.0. | | | | |
D.0 $0]180]%0]80]|82| 80| - |
. | | | | |
pH. -— 721 7.8 7% 7281271 29] |
ivi | . | | |
Conductivity 1359 1363 1362 | 371 | 379 | 375 | |
Hardness }
x 17.1 :
Alkalinity =
x 10 . B | |
Chlorine -
Ammonia
| | | | |
| | | |
| | | ]
NOTES

(PLARC501-130)




FINAL CHEMISTRY

Pag

e S of )Y

Project: _Mussel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: +-6 -93 Posey
Ending Date: Z-(5-9 3
pate: _#-9-93 Replicate: 3
| |
TREATMENT |Cntrl|0.312|0.625|1.250|2.500|5.000l | |
AIC?—S 2-Y |
| |
Temperature — | I _ 1 |
P 23.0 |70 |R3.3 123.8 |R3.5 |23.9
D.O. ; . )
O (1| 80| 7.8 1%2 1 29] | |
H | - -
P . 2.5 178 3.8 (2.9 (7.8 (7.8 |
Conductivit | —- | .. I ) l |
Y 1543 1372 1359 | 356 1363 1363 | | |
Hardness l
x 17.1 l | | I |
| | | | |
Alkalinity | | : | |
x 10 }
Chlorine |
| | | | | I | | |
Ammonia { ! }
| | | | | |
] | ] | | ]
NOTES :

(PLARC501-130)



Page _ {, of (§

FINAL CHEMISTRY

Project: Mussel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: F-L-23 Posey
Ending Date: F-(5-23
Date: 7-%-93 Replicate: _3
| : |
TREATMENT |cntrl]0.312]|0.625]1.250[{2.500|5.000]| | |
D
| PHYTOPLANKTON |- LAY | | {
| 1 1 1 | 1 ]
Temperature - | | | b | | |
P 23.7 12349 290 1290 1242 {21.( | | |
D.O. I- ) | I P | I
I 747} 7’8 : 712 l g‘a : 7-9 : K [®) : : l
H |
P 791298 | % |28 |78 17.9 | I I
Conductivit —_ ] b, | | |
Y Béo 1360 | 370 | 355 | 358 | 3¢ | | |
Hardness ! { {
X 17.1 I
Alkalinity
- x 10 DU | | |
Chlorine
Ammonia
| | | | |
| | | | |
| { | | |
NOTES

(PLARC501-130)
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Project:

FINAL CHEMISTRY

Mugsgsel Ref Tox July 1993

Beginning Date:

Ending Date:

7-¢6-23

7-~/5-93

Page

Personnel:

Simbeck

Posey

Date: _7~;0-923 Replicate:
| |
TREATMENT |Cntrl]0.312]0.625|1.250]2.500}5.000]| | |
. YCT- . - |
l T ﬁgé i : I :
Temperature 135 120012492124y 1244 |\ |
.0. |
Do 78179 17.9 11.3 7yl | | |
PH | 32 l20lz272122 127 \ | f
Convductivity‘ 1395 | 360 :354 359 | 357 } { I[
Hardness { ! : }
. | | | | | | |
N i
i
Alkalinity : 1 : { X: : }
1
Chlorine I i i i i l l '
Ammonia | | | |
| | | |
| I | | | I |
| | | | ] | ]
NOTES:

(PLARC501-130)



Page ¥  of |Y

FINAL CHEMISTRY

Project: Mussel Ref Tox July 1993 Personnel: _Simbeck

Beginning Date: _ 7-{-273 ' Posey

Ending Date: F-(5-23

Date: ) ~/0-73 Replicate: 2
I |
TREATMENT {cntr1(0.312]|0.625|1.250]2.500]5.000] | }
PHYTOPLANKTON | ] |
| 1
Temperature 12381200 24.2 1343 }:w.z}\ | |
.0. |
D.o ER :7.8 4.8 |4.9_179 |\ | | |
|- - | | I | I
pH 1 7.8 | 7.8 NV2F |77 | 2F-1 \ |-— |
Hardness \ |
|
x 17.1 i \I
Alkalinity \!
| | | | |
B Xx 10 M
Chlorine | ﬂ
I
Ammonia | | I I |
| | | | I
I | | | |
NOTES:

(PLARC501-130)




Page @& of |§

FINAL CHEMISTRY

Project: Mussel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: _ 7- &- 93 ' Posey
Ending Date: F-¢5-93
Date: (- 93 Replicate: {
| |
TREATMENT |Cntrl]0.312]0.625]1.250(2.500}5.000}| | |
1 [] [ ] [ ] 1
Temperature ) | I |
P 23412371 23.b1235123-8 , .
D.O. I | I I
.11 8.2 83| 8.3 4-3] | |
H | i | I
P 7.81 7281729 +2917-% | |
|- conductivit I . . I I | I I
| © o 137) 1370 1373 1324 [ >8)] | ; .
Hardness | | | | | | |
] i
X 17.1
| | | | I | | |
Alkalinity I | ! | | ! I }
x 10 I I I I
| ——
Chlorine
| | l | | | | I
Ammonia ! } }
| | I I I I |
| | | | | | | |
NOTES:

(PLARC501-130)
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Page _(&o  of 1§

FINAL CHEMISTRY

Project: Mussgel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: “-(- 93 Posey
Ending Date: 7-(5-23
Date: _ 7-/(- $3 Replicate: ]
| I
TREATMENT l|Cntr1]0.312{0.625]1.250]2.500]5.000] | |
| PHYT | | | | I
e
T .
emperature 623,LI RY.0 134, 124.0 1 24.0] | |
. i I I I I
D.0. $.3] 831 %.318.2] 8.3} | | ]
H — - i | | . | | | | I
P : 7.9 : 733-: 7.817.8 : 7,9: { l
I 'Conductlvity |3-’r’X 1 3¢3 | 370 304 13729 | | I I
Hardness } =
x 17.1 | | I
| |
. Alkalinity {
x 10 - I o I
Chlorine I
Ammonia I
I | l | |
| | |
| | |
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-(s-93
Date: _7-(2-93 . Replicate: _ &—
| !
TREATMENT . [Cntrl|0.312]0.625]1. 250|2 500]5.000| | |
YQT—
Temperature 945 124 0 1234 1240 |;23.9 | |
20 79 178 (060 (80| | | |
3 | 78 179179178128 | | | |
Conductivity }359 {3(03 =37_3 |3(09 :3(07“ { { I
Hardness { { } | {
* et L I I O I
Alkalinity l : | I ! : [ }
R N
Ghiorine A S N NN S N O R N
Ammonia I| { ! { }
O 1
NOTES :

(PLARC501-130)
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FINAL CHEMISTRY

Project: Mussel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: _+- (-9 3 ' Posey
Ending Date: Fo(5—92
Date: _ #-(2-93 Replicate: 2
| |
PREATMENT |Cntr1]0.312{0.625|1.250]2.500(5.000]| | |
RHYTOPLANKTON 1 | | |
ool T T
Temperature 24.0 1244 |23.3 |43.5 | 2491 | : |
D.O. | | | | | |
| 7.9 1!-?-? 8.0 1%2.0 =8-0 : : {
H |. :
P | 7.9 } 29D 1 #9 |9 ;7.9 } : :
N l )
Conductivity 1366 13¢4 (3% 13% 1366 | | 1 |
Hardness {
X 17.1 { =
Alkalinity
X 10 | I | | |
Chlorine I
Ammonia I
| | | | | |
| | | | | | |
| | | | | | |
NOTES:

(PLARC501-130)
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FINAL CHEMISTRY

Project: _Mussel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: _F-(-93 Posey
Ending Date: F-/5-93
Date: 7-13-93 Replicate: 3
| |
TREATMENT {Cntrl]0.312]0.625{1.250]2.500]|5.000] |
YCT-S i
1 1 1
Temperature | | [ |
i 23.(; 123.8 13,0 240 123€
D.O. B‘ ‘ ]
- L2184 79 1.8671 2.9 118 | I
H I . : I
p 4.9 137.8 l?.?l'?.? 1.8 : |
Conductivity : ~ - '
304 1330 133 1339 1319 | | I
Hardness = } =
X 17.1 | I I I | I
| | | | |
Alkalinity | | | { { |
x 10 I I l
-
Chlorine
| | | | |
Ammonia | | l |
| | | |
| | | I
| | | | |
NOTES:

(PLARC501-130)
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FINAL CHEMISTRY

Project: Mussel Ref Tox July 19_93 Personnel: _Simbeck
Beginning Date: _7-(-93 , Posey
Ending Date: Py -92
Date: 7—{3 -93 Replicate: S
| I
TREATMENT |cntr1]0.312(0.625}1,250}2.500]5.000] | |
EETOPLANKTO |
Temperature L'?3.g 230 1240 124 o |2((. o | \ | =
0o 7. 817.9 180 179179 || |
PH 7.9 17.€19.9 |7.9 |29 ||| |
conauotivicy |49 lyp3 1990 (3481326 | | | | |
Hardness l } t
X 17.1 }
Alkalinity
X 10 | | = |
Chlorine I :
Ammonia | { ! l |
- : -
NOTES ¢

(PLARC501-130)
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FINAL CHEMISTRY
Project: Mussel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: __#-6 -273 Posey
Ending Date: F-(5-93
Date: F-rq-53 Replicate: _4
| |
TREATMENT |Cntr1|0.312|0.625|1.250|2.500|5.000] | |
P8y 2 | | |
Temperature. | - | \ | |
2321228 123.8 |:33.5 |:23. 2 | |
D.O. | |
8,01 7-11-7.9 1. 8.0} 8.0 | l |
H : | |
P 7291 7.917.9 \-7.91 79+ |
ivi : | . - - | | | |
Hardness } } |
x 17.1 | | | I I |
— | | |
Alkalinit
" ———H—+
x 10
—
Chlorine \
| | | | | I | | |
Ammonia { \ { :
| | | \ | | |
| | ] | | |
NOTES: -

(PLARC501-130)
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FINAL CHEMISTRY

Project: Mussel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: _ 7-6-73 ' Posey
Ending Date: Z4¥-23
pate: _F-/¢-23 ‘ Replicate: _4
| |
TREATMENT ICntrlIO.Blz|0.625|1.250|2,500|5.000| | |
| PHYTOPLANKTON - | | | I
= 1
Temperature ) . . ~
P 1232 |R3.3 |RY4A {d3.6 1452 | | |
D.O. | | | | | |
- |7,?:7,‘I |7.? |So 79| | { |
H I | . I | I
P | 781 2917.91%-0] 2.2 | I
: | . I | |
Conductivity i 330 332 1392 '37_-; I 39, ' I I
Hardness
x 17.1 I
Alkadinity
x 10 . I | | | |
Chlorine I
Ammonia 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: Poys-93
Date: 7-i5-93 Replicate: {
| |
TREATMENT [Cntrl1]0.312]0.625|1.250{2.500|5.000] | |
—Cl=8 ' {
Temperature , =, T B |
P36 4.2194.9 124.2.134. 0 :
D.O. > -
7917917817381 7-11 i l
| pH- S : | . | I l
P 2,81 7%1 72817291291 - | |
ivi | . | | | | |
Conductivity 378 1379 |3-77 380 |39", |- I i |
Hardness | | | | |
— ]
x 17.1
| | ] |
Alkalinity
| d| | | | | |
x 10 I . | | | | |
' ——
Chlorine
| I I | | |
Ammonia | | | |
| | | |
I | | | |
1 | | | |
NOTES:

(PLARC501-130)
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FINAL CHEMISTRY

Project: Mussgsel Ref Tox July 1993 Personnel: _Simbeck
Beginning Date: -6~ 93 ' Posey
Ending Date: F-/5~—93
Date: Z-/s- 93 Replicate: /
| I
TREATMENT - [Cntrl1]0.312|0.625|1.250]|2.500|5.,000]| | |
| PHYTOPLANKTON I | | | I
| | A
Temperature . . —
'33‘5 23.4 :.au/./ 9%3: - : : = } =
D.O. —
: 17.918.0 18.0-1g.0 | — | | l l
pH _ . | 1 | R I |
7,8138,0|’7,7 2.9 : : } { }
| Conductivity |375 ;17/0/ 378 382| — l — I | |
Hardness | | | |
| I | |
x 17.1 }
Alkalinity
X 10 l | | |
Chlorine ' I
Ammonia | |
| | | | | | |
| | | | | |
| | ] ] | |

NOTES: * olukedl Ao

(PLARC501-130)




CONTROL FiYi0 1.250 ng/L-PHYTO
DAY 1EMP DO pH COND HARD ALK CHLORINE DAY TEWP DO  pH COND HARD ALK CHLORI

0 x40 7.8 69 362 97.5 37 -- 0 245 8.0 6.8 34 - - -

boo23.7 7.4 6.7 382 941 38 -~ 1 239 7.0 6. 393 - - -

2 244 7.4 6.8 3461026 ¥ -~ 2 244 7.6 6.7 348 - - -

Ione 74 6.8 347 %06 3 -= 3 23.8 7.6 6.7 348 - - -

4 235 7.7 6.8 3581009 40 -- 4§ 2.5 7.8 6.7 30 - - -

5 32 8.1 6.9 351 948 40 - 5 23.2 8.1 6.7 34 - - -

6 3.6 8.0 6.9 35 941 38 -~ 6 23.5 8.1 6.8 38 - - -

7 %37 7.8 6.9 383 9.4 48 -- 7 239 8.0 69 332 - - -

8 13,8 7.8 6.8 364 941 40 -- 8 241 7.8 6.8 366 - - -
HEAN 2358 7.7 6.8 35 95.8 39 - HEAN 23.9 7.9 6.8 357 0.0 0 -~
HIN  23.2 7.4 6.7 346 90.6 37 -- CHIN 23.2 7.6 6.7 348 0.0 0 -~
ek 246 6.1 6.9 369 102.6 48 - HAX 24.5 8.1 6.9 372 0.0 0 -
0.312 wy/L-PUTTO ' 2.500 ng/L-PHYTO
DAY IEMF 00  pH  COND HARD ALK CHLORINE DAY TEMP DO pH COND HARD ALK CHLORI

0 4.4 7.9 63 356 - - - 0 244 8.0 6.7 36 - - -

23y 1.4 67 382 - - - 1 239 7.7 65 37 - .-

2 A4 7.5 6.7 346 - - - 2 244 7.7 6.6 31 - - -

3 /4 6.8 35 - - - 3 238 7.5 6.6 3/2 - - -

4 .8 /.7 e 37 - - - 4 235 7.8 6.6 362 9.1 3@ -

5 3.2 5.1 6.8 3/2 - - - 5 234 8.1 6.6 357 958 40 -

6 235 -8.0 6.8 373 - - - 6 23.5 8.2 6.7 31 99.2 3 -

7 g 1.8 69 30 - - - 7 2.0 79 6.8 35 9.1 47 -
8 3.9 7.8 6.8 364 - - - 8 241 7.8 6.7 -368 94.1 40 -
HEA 258 7.7 6.8 357 0.0 0 -- HEAN 23.9 7.9 6.6 360 95.4 40 --
HIN 23.2 7.4 6.7 345 0.0 0 -- HIN 234 7.5 6.5 351 94.1 36 --
HAk 244 6.1 6.9 373 0.0 0 -~ HAX 244 8.2 6.8 375 99.2 47 -~

0.625 my/t PHYTO 5.000 mg/L-PHYTO
0AY Tl v pH COND HARD ALK CHLORINE DAY TEHP DO  pH COND HARD ALK CHLORI

0 4 19 €9 33 - - - 0 245 8.0 6.5 360 925 3 -

b0 7.6 6.7 383 - - - 1 238 7.7 6.4 360 95.8 33 -

2 X 7.5 67 48 - - - 2 244 7.8 6.5 35 944 33 -

I M 75 6.8 346 - - - 3 240 7.6 6.5 35 958 33 -

4 5 8 67 359 - - - 4 - - - - - - -

b 282 8.1 68 353 - - - 5 - - - - - - -

6 236 8.0 68 3% - - - 6 - - - - - - -

7o 18 69 3 - - - 7 - - - - - - -

8 il 7.0 68 35 - - - 8 - - - - - - -
HEAH 239 /.8 6.8 35 0.0 0 -- HEAN 24.2 7.8 6.5 358 958 33 -
HIN 232 7.5 6.7 346 0.0 0 -- HIN 238 7.6 6.4 35 941 31 -
WX 249 6.1 6.9 371 0.0 0 -- HAX 245 8.0 6.5 360 975 33 -




FINBL CHEHKRISTRY

B Rt T A pih- it~ =i

CONTROL- PiY [0 0.312 'Ilg/L-.PHYTO 0.625 mg/L-PHYTO

DAY TEHP D0 pH  COND DAY TEHP po pH  COND- DAY TEMP DO  pH COND
1 235 8.0 7.7 376 1 23.7 8.1 7.7 380 1 3.8 8.2 7.7 368
2 4.2 8.0 7.8 3% 2 24.2 8.0 7.8 363 2 24.1 8.0 7.8 362
3 4.0 1.0 7.8 360 3 23.9 7.8 7.8 7340 3 4.1 7.8 7.8 30
§ 2138 7.8 7.8 384 4 24.0 7.8 7.8 364 4 24.2 7.8 7.7 35
5 .4 83 7.9 38 5 24.0 8.3 7.8 368 5 24,2 8.3 7.8 30
6 1.0 7.9 7.9 366 6 24.4 7.8 7.9 344 6 23.3 8.0 7.9 35
7 238 )8 7.9 39 7 23.6 7.9 7.8 403 7 240 8.0 7.9 370
8 137 7.9 7.8 380 8 23.8 7.9 1.9 382 8 24,1 7.9 1.9 M
9 3.8 7.9 1.8 378 9 23.6 8.0 8.0 4ol 9 241 8.0 7.9 35

HEAN 237 7.9 7.8 313 HEAN 23.9 8.0 7.8 376 MEAN 24.0 8.0 7.8 37t

HIN 234 7.7 7.7 3% HIN 23.6 7.8 7.7 360 HIN 3.3 7.8 7.7 35

HAX 242 8.3 7.9 384 HAX 24.4 8.3 8.0 403 WX 24.2 8.3 7.9 392
1.250 ag/L PHYTO 2.500 ng/L-PHYTO - 5.000 ag/L-PHYTO

DAY ItdP DO pH  COND DAY TENP DO- pH COND DAY  TEMP DO pH  COND
1 23 8.1 7.7 363 1 24.0 8.2 7.7 365 1 23,9 8.1 7.6 3N
2 4.0 8.0 7.8 3N 2 23.3 8.2 7.9 379 2 4.1 8.0 7.8 35
3 1.0 6.0 7.8 358 3 24.2 7.9 7.8 358 3 241 8.0 7.8 368
4 43 1.9 7.0 3% 4 24.2 7.9 7.7 3% 4 - - - -
5 .0 8.2 7.8 3N 5 24.0 8.3 7.8 3719 5 - - - -
6 255 8.0 7.9 300 6 24.1 8.0 7.9 366 6 - - - -
7 2.0 7% 7.9 38 7 24.0 7.9 7.8 37 7 - - - -
8 5.6 8.0 8.0 3% 8 23.7 7.9 7.9 386 8 - - - -
9 .3 60 79 382 9 - - - - 9 - - - -

HEAN 240 6.0 7.8 373 HEAN 23.9 8.0 7.8 371 HEAN 24.0 8.0 7.7 372

HIH 238 7.9 7.7 356 HIN 23.3 7.9 7.7 358 HIN  23.9 8.0 7.6 368

WX <443 8.2 8.0 397 HAX 24.2 8.3 7.9 386 HAX 241 8.1 7.8 375

[ENPERATURE:MEAN: 23.9

Nax: 244 Reviewed By/Date: Z)‘;/j 52 /27 (CR-ERP-2)
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CONTROL- YLT-5 0.312 ng/L-YCT- : 0.625 ng/L-YCT-S
DAY IEHP DO N COND DAY  TEHP DO pH  COND DAY TENP D0 pH  COND
L 240 8.1 7.6 391 1 U0 8.1 7.5 369 1 242 8.0 7.5 370
2 . 19 7.8 38 2 %4 8.0 7.8 363 2 4.0 8.0 7.8 368
I B0 8.0 7.8 362 3 2.0 8.1 7.8 I 3 23.8 8.0 7.8 359
§ 135 1.8 7.3 35 4 6.0 7.9 7.6 360 4 242 7.9 7. 354
5 2.6 8.4 7.8 3 5 2.7 8.2 7.8 370 5 23.6 8.3 7.9 373
& 2.0 7.6 7.8 359 6 2.0 7.9 7.8 365 6 2.4 8.0 7.9 373
7 2.4 7.0 7.8 364 7 2.8 7.8 7.8 370 7 4.0 7.8 7.8 3
8 752 8.0 7.9 384 8 2.6 7.9 7.9 381 § - 23.8 7.9 7.9 385
9 2.6 7.8 7.8 378 9 2.2 7.9 78 379 9 44 7.8 7.8 I
MEAH 236 7.9 7.7 34 HEAN 239 8.0 7.8 370 HEAN 239 8.0 7.8 370
AN 2.0 7.7 7.3 359 NN 230 7.8 7.5 360 HIN 234 7.8 7.5 354
MAX 202 8.0 7.9 391 WX 244 8.2 7.9 381 HAX 244 8.3 7.9 385
1.250 6g/L-YCT-S 2,500 ng/L-YCT-S 5,000 89/L-YCT-§

DAY TEMP DO pH  COND DAY  TEHP DO pH  COND DAY TEMP DO pH  COND
I 2.6 8.3 1.7 375 1 24.0 8.3 7.7 368 1 2.9 8.3 7.6 s
2 W2 7.9 7.8 348 2 237 8.0 7.8 365 2 8.4 8.2 7.8 384
346 7.8 7.8 356 3 235 8.0 7.8 363 30239 7.9 7.8 363
i a4 78 7.0 32 4 .4 7.8 7.0 38 4 - - o
5 3.5 8.3 7.9 374 5 2.8 8.3 7.8 380 5 - -
6 2.0 8.0 7.8 369 6 259 8.0 7.8 367 6 - - -
7 M.0 7.8 7.6 379 7 23.8 7.8 7.8 375 7 - - -
§ 235 8.0 7.9 385 8 237 8.0 7.9 383 8 - - -
S 4.2 7.8 7.9 380 9 4.0 7.9 7.9 39 9 - - -
HEANH 23.9 8.0 7.8 371 HEAN 2339 8.0 7.8 372 - MEAN 237 8.0 7.7 374
HIN 3.5 7.8 7.7 32 NN 235 7.8 7.7 357 MIN 234 7.9 7.6 383
X 244 8.3 7.9 385 WX 244 8.3 7.9 394 WX 239 8.3 7.8 384

TENPERATURE :HEAN:  23.8
MING 23.0
HaX:  24.4 Reviewed By/Date: ‘q/f (2/93 (CR-ERP-2)




Project Instrument Record Sheet
Project Study/fLE2r Mussel fof 7o, ‘L/, 23
Beginning Date_‘7-64-923 ’
Ending Date 2eis- 973 -

DO Meter Model  ¥s5/ Mpdeoy 7
TVA Taqg__ &84 74 #3
Calibration Date 4 28-97

pH Meter(s) Model 54 IsD Or:on Res eor i
: TVA Tag____sw/-~ R(4 7
Calibration Date #- 30-93

Model_yori0n  Hipdec 4074
TVA Tag___ 3 5374374
Calibration Date__ #-/¢-93

Conductivity Meter Model Y5 '/}taial gz
TVA Tag 5423389
Calibration Date 2-8-93

Thermometer(s) Model SAMA  (1r-Ao
/ TVA Tag pra I ) L
Calibration Date

Model
TVA Tag
Calibration bate




Project/Study: _Ca<«€RP Myssef Re¥ Top 93 Beginning Date:

PROJECT REAGENT RECORD SHEET

Ending Date:

Personnel: S b b . 'p"j!y

WINKLER TITRATION METIHOD
Alkaline-lodide-Azide:

Brand < -
Lot # Eil(ot')(o} 22
Exp. SE-93

Sulfuric Acid:
Brand _isbg,
lot # 8s¥svt
Exp. A

pH BUFFER SOLUTIONS
pH 4:
Brand fic./
Lot # _Fl¢a
Exp. 2-9%¢

pH :
Brand
Lot #
Exp.

CONDUCTIVITY STANDARD SOLUTIONS

Manganous Sulfate:

Brand F;sA e
Lot # Qioos-2¢C

Exp. 4-93

Thyodene:
Brand /=53l c~

lot # 91 2247
Exp. sV

pH T:
Brand ZL-(/lﬁgérogf
Lot # pp YK X
Exp. g-9%

200 pmhos:
Brand o
lot # J 3g1 ¢
Exp. /1[-94

ALKALINITY TITRATION
Sulfuric Acid Solution N/50:
Brand Malt s-derea bt
Lot # __/3b¢
Exp. s

- HARDNESS TITRATION

Hardness Titra,ting Solution:

Brand L‘“"é’ Parn
3F*p0

Lot # 290
Exp. _ /4

CHLORINE TITRATION
DPD Powder Pillows:

Brand Hfug

Lot # 0 3¢m

Exp. )

PLARC501-632

720 umhos:
Brand

Lot # 1;#01 524
Exp. __ S -9¢

Hardness Indicator:
Brand

lot 4 _017 38
Exp. w4

Potassium Iodide:

Brand i3 bher
Lot # €L34 94

Exp. A

T 9222
F 16 27

" Sodium Thiosulfate:

Brand _Auicc
tot # _J¢2¢7
Exp. Y-«

pH "10:
Brand o ll. e lrad €

- Lot # o059 AT VY

Exp. /2-93
umhos:

Brand _

Lot # _
Exp.

Hardness Buffer Solution:
Brand (o /g o
Lot # 3 (L ¢ LR
Exp. ——h—!ﬁ

FAS:

Brand Q‘Cc A
Lot # € 2§
Exp. _2-27 -93



ATTACHMENT 1T

COPPER ANALYSTIS REQUEST AND RESULTS




-—

-

TVA 11064 (WR-1-80) SAMPLE CUSTODY RECORD
ACCT. #42|D- o 200-85595S

Y survey_{lussel Rof Tox DATE __ 2-12-93
o sHippeD FrROM _ARL- JA  TBF via_TuvA Ma'|
SHIPPED BY D ai, @n. Sim e el AT D306
. TIME
RECEIVED BY - ON _____

BOTTLE REQUIREMENT¥*

CHECK AS INDICATED:

SHIPPING
YOV YE
RECEIVING [ < ?\? AL SR
% NALTEIAET S SPA
Ny GV ETEIAYETETLT TR S &
O/ N/ ALY O/ u <& &
0 /(0 &/ G/ &/ /K v‘l’,z?/e & S /S
TAG NO. YL VLTSI L YETETETLVETED 5 &
7|
BLAMK yd
Con-7P /
D312V /|
. 1 I A—
. L3250 /
IR /
m_ A.50 -1 /
Wl | &y /
CoM- Y /
0.312- Y S
7
D b - 7
L adsG - Y /
.50 Y 7
{L;'l () - \{ /
NO. OF ICE CHESTS SHIPPED RECEIVED
NO. OF SHIPPING CHESTS SHIPPED I RECEIVED
25N .
) NO. OF RACKS SHIPPED RECEIVED
-
NO. OF FIELD SHEETS SHIPPED =2 : RECEIVED
— _‘/ /’/
P -
SIGNATURE OF SHIPPER /f[ -*--—/A‘;“w &t 2 PATE _7/~12-93

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

DA VRS A A

e .

m— ———

s AT

.... TR



TVA 991 (ACD fuz) , REQUEST IFOR AND REPORT OF ANALYSIS

Date submitted ,Z_/ A-93 ~ Laboratory No

Date wanted . 746 73

Charge to account No. #2180 - 211200~ §5555

Date reported .

GENERAL DESCRIPTION:

Consignor’s Specific Description for Each Sample
Number

| | Wank

b, Lon-P (()or\‘* ‘ol - PX

3 D.212-? (0.210 gy /e Co —P)
U | owas-? (0225 meh Co-P)
5 Lasv-P (1o g/t C -’))
L A0 - P [Q.S'?) ,ma/L Cu'P)

7 | ip-? (58 mere C-P
5 (on - ¥ (Cortro) Y)
T

vtal (D [ dduta A RYS L,bé’“ }:’J(-"(\)/e («\-"\“{;/S" S

Remarks, melhod, ete.:

ANALYZLE FOR

Consignor’s
Lab. No. Number
- . P .
Requested l)y.__DLf\_\.L en __im })P cle Notebook page
Address ﬂ QL. - L A Ren/ Analyzed by.
/’ - <
) Z ),_ o _
Request approved by__£\ V/ ey f/ . Laboratory
DISTRIBUTION O GOPIES:
» 1— { To Laborutory
3 2— -2 Returned to Orlglnnling Oflice
3— Rtetudned by (hu,luullnb Office




TVA 091 (ACD-4-82) REQUEST FFOR AND REPORT OF ANALYSIS

Date submilted .- {2- 23
L q DD

Laboratory No

Date wanted

Date reporied

Charge to account No.4 210 _on200- 455595
GENERAT, DESCRIPTION:

C%‘:Eﬂg:'s Specific Description for Each Sample

i

4 o -Y

(o 22 sl L - ¥)

> 7

(D.(._..Q‘T el Coy - Y>
/

L LQSbA/.(nam,yﬂ_G-V\

) od DAy f ) /‘:/A/L', C. VX

({ 0 rn//L Cu - y>
v

(D 0O L2s-Y

} -
Remarks, method, ete.:_ [ /al LL{"».W A e el _!;omee a ,‘f,l.[g‘ s

ANALYZE FOR

Consignor’s
Lab. No. Number

- . -
Requested by._.l)’_» o €N S becfe

Address___ A1 1__1 A RFAM/

Request approved by_@yéé'\c‘-: 2"

- Laboratory

Notebook page

Analyzed by.

DISTRIBUTION OF COPIES:
3 1— | Tv Laboratory

— --- 2 Returned to Originating Oflice
3— Retuined by Originating Oilice .

<y - o i e e e =



? . s s

s v o) u}w T RN SO § T RN "
o I SR i, ' ﬁ" =-"- . RS 3 L L -

. ; 4 ~ --.-r--"'"\"‘“"'r'-f— "- . = .......-....._
! |

$o i fo i s
: AR RN TR e . 1,
' 4 L l.obala t
o '____“ﬁ;g %1&‘ 106 il gﬂm FOit LABBAH i / / /jg !
: g e '
l.tmslfh aupuz KEY uo : a/ (07%\ u.-‘ulod in a!‘. mplo login.), |
|
STD (Enter.for atandaxrd sample logl.n.) i
)

Raquaauug Drguni.cation ]

Bromk (A Brolozy ) TP w;-,,:
7/:/ 574@/1 (2531 .

Sample -Inlbocalzi on S

Sample Commants :.u [ ssel Lo f eredee 7‘”75’ ‘o "
Sample Typs/Hatrix 3 ZUE’?Z*"// - (25):
| pate Sample Collected 3 jéf’ﬁ 7 /2 _ - YYHHDD format 6 :
Time Sample CGollected 3 24 l!our._‘l;.l._n'e foriél‘. 4) -
Data Sample Raecaived by Lab ] ‘)’3&7 /3 YYHHDD format . (6) :
Sample was collected by § . 222 4 Py S (e ;é€£[ ‘ .. : (30):
Send sample 'result‘e to 3 72/%/ e S éec,l/ : (80):
Addreag for results = 13 ALL - g = BF -1 ' (so):
Addresa for resulta - 23 - . (30):
' Sample Account Humber 3 42 /0 ~ ~‘0/{‘:2?" — 5’5:55// F, L(J'Es. (50):
Sample Project.Laader : LHH LOH DHV CVS CFP pus (WRS ALP RIG GO CLK JAT
payas until eauple results are due 3 __ /< default 18 @ . (3)
Hethod of Analysls 3 w ) (46)
3 - _ (28)

Laboratory comwentsa 3

Tast of.' Group IDC antry 3

PS4 -
g

. )?l




T T e Tt T
- H - 1

S ' | "fZ/?B

. BTANDARD SAMPLE LOGIN SUPPLEMENTAL DATA SHEET ' Page 1 of-
LADSAY SAMPLE KEV N0, + 93/ " (,71BZ (Filled In at somle login,)
sanple ID/Location + _Con —p  (Z<P) ' . (25)
Sample Conments ¢~ ‘ . (25)
Date Sample Collected . YYMMDD format . (6)
LABSAH SAHPLEKEY NO. ¢+ 93/__(,7 83 (Filled Inat sample login.)
Saiple ID/Locatlon 1 _g. 372 — P [Z<P) (25)
Sample Comnents ' (25)
Date Sample Collected 3 YYMMDD format . " (6)
LABSAM SAUPLEKEY N0, 1 93/, 729+ (Filled Inat sample login.)
Somple ID/Location + @, 4z — P . e . . (25)
Sample Comments ¢ - T (25)
Date Sample Collected i . YYMMDD format - ~(6)
LADSAM SAMPLE KEY N0, § 93/ 285 (Filled Inat sample login.)
sawle ID/Locatlont - /, 250 — P [T <p) ' (25
Sample Copments ¢+ . . (25)
Date Sample Collected @ YYMMDD format , (6)
[ABSAM SAHPLEKEY NO, & 93/ (L /8¢ . (Fllled Inat semwple login,)
sample ID/Locatlon 1 2, %0 —P  (LZecp) - (25,
Somple Comments -+~ - N . - (25)
Date Sauple Collected 3 -~ YYMMDD format : . (6)
LABSAM SAMPLEKEYNO, ¢ 93/. (. 787 (Filled 1n at sample login,)
Sample ID/Location 3 5,0 — F Tcp) - . (25).
Sample Comments . ' © L (25)
Date Sample Collected : YYMMDD format v (6).
LABSAM SAMPLEKEY NO. : 93/ (788  — (Filled Inat somple login,)
Sample ID/Location ¢ Q2 p &/ — ¥ (Tp) (25)
Sample Comments 1 T i " (25)
Date Sample Collected @ YYMMDD format . (6)
LABSAM SAMPLEKEY NO, ¢ 93/ L 787 (Filled In at sample login,)
sample ID/Locatlon § 0, 3/2 — ¥ (T cpP) (25)
Sample-Comments - . (25)
Date Sanple Collected YYMIDD format (6)
LABSAM SAMPLE KEYNO, ¢ 93/, (270 (F11led In at semple login,)
sample ID/locatlon « o, bzs =¥ ( TcpP) . (25)

‘| sample Comments s ' ' .- (25)
Date Sample Collected i YYMMDD format ) (6)
[ADSAN SAHPLEKEY N0, 1 93/ _& 7 7/ (Filled Inat sample logln.)
sample ID/Locatlon s+ s, 2 so0 =Y - ( T ) (25)
Sample Conments j - _ . (25)
Date Sample Collected YYMMDD Tormat (6)

e - T



y

N

. BTANDARD 8

l

g

AMPLE LOGIN SUPPLEMENTAL DATA S8HEET * Page 1 of-

ADSA SAPLEKEV N, 1 93/ [, 79 2

Sample ID/Location ¢

Sample Connients 1.
Date Sample Collected i

LABSAH SAHPLE KEY NO. + 93/ _ £ 79 3

Sample ID/Location

sample Comments-:
Date Sanple Collected :

LADSAM SAMPLEKEY NO, 3 93/ (777~

Sample ID/Location

Sample Coments ¢
Date Sample Collected .

LABSAM SAHPLE KEY NO. ¢ 93/

Sample ID/Locatdon § -

Sample Comments ¢
Date Sample Collected @

-1 Sample Coninents -1

LABSAM SAMPLE KEY No, t 93/

Sample ID/Location

Date Sample Collected i

LABSAM SAMPLE KEY NO.™ ¢ 93/

samnple ID/Location

Sample Comnents 3

Date Sample Collected :

LABSAM SAMPLE KEY NO, : 93/

Sample ID/Location ¢

Sample Conments 1

Date Sample Collected

LABSAM SAMPLE KEY NO, -t 93/

Sample ID/Location

Sample-Conments i
Date Samnple Collected :

"t Sample Comments 3

LABSAM SAMPLE KEY NO. 1 93/

Sample ID/Location :

Date Sample Collected

LABSAM SAMPLE KEY NO. 1 93/

Sample ID/Location

Sample Comments i

(Filled in at sample login,)
)20 -y (Zcp) Prec.s/0d-: (25
' ' ’ . (25)
YYMMDD format . (6)
(Filled inat samnple login,)
2.50-—y (IcP) _ (25
' -(25)
YYMMDD format | " (6)
(Filled Inat sample login.)
5.0 — v (TcpP) . . __(25)
: . . (25)
YYMMDD format . - ~(6)
(Fi1led 1n at sample login,)
' - (25)
(25)
YYMMDD format (6)
~ (Filled in at sample login,)
' Co - (25). |
: : . (25)
YYMMDD format .-, (6)
(Filled 1n at scmple login,)
- (25)
(25)
YYMMDD format v (6).
(Filled in at sample login,)
: ' (25)
¢25)
YYMMDD format _.(6)
(Filled Inat semple login.)
‘ (25)
. (25)
YYMMDD format (6)
(Filled Inat sample logln.) .
(25)
(25)
YYMMDD format ' (6)
“(Filled In at sample login,)
(25)
‘ (25)
YYMMDD format (6)

Date Sample Collected

A
oky C



TVA 11064 (WR-1-80)

SAMPLE CUSTODY RECORD

ACCT. #42D- W 2006-85555

— .
SURVEY -‘N\u ssel Ref {ox DATE __7-(2-9 3
stippeED FROM _ARL- | A BFr/ Via_TvA M|
SHIPPED BY _Vwaiien  ipmloacle AT D306
TIME
2 AT
RECEIVED BY STE SATE
BOTTLE REQUIREMENT*
CHECK AS INDICATED:
SHIPPING IZ A
RECEIVING [X] 2 Y & . Y/
X A «7}?&?\, S/ &
N &S &S S Q,e YAV, > QS\
SLTAIAYL AL & /S
Q/Q Q'Q.' Q’,QT 0?' (oc' \\{0 (,)‘9' \)& V‘B' Q,% Ad‘ \9 Q)
TAG NO. AN LIS YETLTEICLD SYEVL
BLavk
Con-TP }( -
0,312 -1 X 1L L _|
D.Lvﬁc? 5’ T P X
y A50 -1° %
A.50 P }/
5.0 P d
COH- Y e
0.3~ Y ‘,\/
D.wds-Y X 1L
L 25 ¥ i SHEEE
Y <, il -
.50 ¥ 4 R b= I
- =T - <
5.0 0 Y / e el |
< Zr o
0 ] é//:"*
] I = A
E - h
3 fione:
NO. OF ICE CHESTS SHIPPED RECEIVED ,.
NO. OF SHIPPING CHESTS SHIPPED l RECEIVED ;;ff
NO. OF RACKS SHIPPED RECEIVED
NO. OF FIELD SHEETS SHIPPED 5 . RECEIVED
S A Sona ' :
SIGNATURE OF SHIPPER _- ~/7 et L pATE _A-{2-93

[ 4
*IF THE MUMBER OF SAMPLES OF EACH TYPE RECEIVED IS DIFFERENT FROM THE NUMBER SHIPPED,
. ,,.,r.,_J‘lOI,l‘E\‘(,(:I;J,II:'_.l."l‘_.j\t;! LRLOLALLLY ARND ECOLNGY RR BRCLLIMAM M ATEL NV .

5 RN Y L w2 o



TVA 991 (ACGD-1 82) REQUEST IFOR AND REPORT OF ANALYSIS

Date submitled . :f._" (- L) 3

Date wanted A )

Laboratory No

Date reported - _— Charge to account No. 4218 ~ O11200~ §5555° -

14

GENERAL DESCRIPTION:

C%‘Siﬁ’;"“’s . Specific Description for Each Sample
umber
| 14l -‘-'k,‘\L'
S T v’
.:\) { voa- }") (C::Jv\’('/‘o( - PB

3 (5. 30-p_ (0.312 mg /e Co ~P)
H G252 (o.22s mgle Co - L -P)
) L 25U - (l.;b’b g /L Ca ~P)
| 2so-p (2.5 myh Lo-P)
| 7 |2 (s ww/L (-9
E i */ (Cositro) - YT

Remarls, method, ete.: sl (D gres £ ix AL lﬂe‘bee /L_v\a-(zl 508

ANALYZE FOR

Consignor’s
Lab, No. Number

(=)
" 3 a)
L i
L vy w)
Tr = t
o T~ D
I 2 1S Nm
et pr) & "
< p— T
S R
- - - '_r:' [soue )
[ &S]
Ty . /..: b
Requested by. !.)._- Hegd A S be clc Notebook page__
Address___.._ | .\ll:f - 1A Rl’/\/ . Analyzed by
(”) / - ‘/L/’ '
Request approved by, S\ se- e e Laboratory
DISTRIBUTION OF COPIES: -
1— ] To Laboratory
2— -z Returned to Originating Oflice
1 3— Retained by Originating Oflice -

P ST T T Y, -
- N




TVA 891 (ACD-1-42)

Date submilled ."_./_"' (2~ c) 2

Date wanted . L0 32( - 9 3

REQUEST FOR AND REPORT OF ANALYSIS

Laboratory No

Date reported

GENERAL DESCRIPTION:

Charge to account No.4210- 6\ 200~ §555° 5 ,

C%*sfﬁgg;"s Specific Description for Each Sample
i by Sv2-Y (D S\ m,,/z_ (o - YB
1o | teas-y (D L25 W/L Cu - Y>
L s2sm-y (18 aghe Cu-¥)

2 PN [a.5D /»\;,/L 5'/\

e’ 5 pe¥

(5 0 n\(/l_

cwﬂ

g ( [J
Remarks, method, ete.: [ 7T oprer

X m{«. LLL’I[ beéb/e &.«A(Z/S\-S

ANALYZE T'OR

Cousignor’s
Lab. No. Number

I [y ]

—e h i 1L
a9 L1
‘: Hon N R
] 2 = 153
s ‘ dl
I - Y ) 11K
I‘ -fiam
Y k> i "I
a — iy
I $= R
: LAY

——————————— . x mn 2]
/ 0 TN

Requested by. _J.‘\‘.';:::~ geA ~§7 mbec/(

Notebook page

Address _. AV 1 A_BFA/

Request approved by ( )L / C;/z/

Analyzed by

DISTRIBUTION OI* CGPIES:
1— | Vo Lalwratory

1 2— -2 Returned to Originating Office
WA 3-~ Retnined Ly Orig Inullm, Otflice

—— Laboratory




e e m e e ...::'.'-':::.'.'_'_.::_"-."—'-—_—...—_—-——'__—..._-—.":;__..'-—-.'_:‘_'._'——_—————--—-——-.—————-._":.._

| TVA Evvivuiomeoral Chemistry - Chattanooga, Tennessee |

| 07/21/97 FINAL DATA REPORT 07:39 |
RESES S ms st il A R N I S I RS S e N S T I T N T N s s e = Page 1 -3 1
S'IHFO sk (A BIOLOGY) ICP SAMPLE ¢ 93706781
5CMT - NUSSEL REFERENCE TOXICITY LOGDATE : 930713
S'TYPE - UATER DUEDATE : 07/&87/93
ACT'HUME . -4c10-011200~88555,F, RS PILEAD : @URS
Lab Sample Mumbier :93/066781 Project Leader :William R. Scott
Sample Th Infurwmation :BLANK (A.BIQLOGY) ICP
Sample cammenty :MUSSEL REFERENCE TOXICITY
Sample type/mavieix :WATER
Sample colleoted by :DAMIEN SIMBECK -
Sample collectsun date :930718
Sample login date T 930713 Sample received by lab :930713

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

YT ML ey e esr e e e i n wn 4 b e e e e S e et S e e it it o et e e > o e Tt e et e Pt A et b A b = (o A A ke Ve Tt S\ s = " S Pt Sh B S At e - — o - an —_

NS At e e e ome b v em S1b e Gl B 5 2 S S ekt et ek G et Sy ST S A S > T - ——— — " e = v v M - . " = A > T —— " T A Ay o v o " A — o - o S o

01042 Lopper, Total in Water < 10. ug/sL

g o<




| TVA Environmental Chemistry Chattancoga. lennssepa |
| 07/21/93 FIHAL DATA REPORT 07:%9 |
Pt - T A A page 1 a5 el e
S’ INFO : CON-P (ICP) SANMPLE 9306707
S'CHMT : MUSEZEL REFERENCE TOXICITY LOGDATE @ 930747
S'TYPE : UATER DUEDATE = 07/:37/93
ACT'MUMB : 4210~011200-R5555,F, RS P'LEAD ¢ plRs
Lab Sample HNumber :93/06722 Froject lLeader :Uilliam B. Scott
Sample ID Information :CON-F (ICP)
Sample comments :MUSSEL REFERENCE TOXICITY
Sample type/matrix :UWATER
Sample collected by :DAMIEN SIMBECHK
Sample collection date :930712 '
Sample login date :930713 Samnple received hy lab 2330713
Sample account number :4210-011200-85555,F,WRS
| Alt. IDC | Analysis Performed | result | vniite ]
01042 Copper, Total in Uater < 10. sl




PR I8 S 3T R L 15 R dp oo fan o e i s G o T g R o e e Gt e S g

—— . s San e Y e taw e w4 e

| TVA Envivanmental Chemistry Chattanooga, Tennessee |
| 07/21/93 FIMAL DATA REPORT 07:39 |
e R e o T e Page | =sssSssmax
S'IHFQ 9 312-P (1CP) SAMPLE 1 93/06783
S CHMT . IASEL REFERENCE TOXICITY LOGDATE @ 930713
S'TYPE A TER RUEDATE : 07/27/93
ACT/HUME . 4210-011200-85655,F,URE P*LEAD : BURS
Lab Sample Huwmdier 93706783 Project Leader :William R. Scott
Sample 1D [ofu,wation :0.312-P (ICP)
Sample commeris :MUSSEL REFERENCE TOXICITY
Sample type.marrix -WATER
Sample collecved by :DAMIEN SIMBECK
Sample collecvion date :930712.

Sample login Uarse :930713 Sample received by lab :930713
Sample accowit number  4210-011200-85555,F,URS

v o pn e s o ge s bk s h s e e et S e e S S et S ks v . S e T S Sk e s o s Tt > s S T = et e S = i s T oy — T - —— —

| Alt. Tui | Analysis Performed | result | units
01042 vopper, Total in Uater 300. ) ug/L

iy .



+

| TVA Enviicaonearal Chemistry Chattancoga, Tennessee |
j 07721797 FINAL DATA REPORT 07:39 |
-2 - AL F RS SR A ...::;::i:-::::::::::::.:::::==::=:===:::::.—.::===== Page 1 _===|sSssmesss
STIMFQ . uu . GES-PLICR) SAMPLE : 93/06784
S'CHT Ll REFERENCE TOXICITY LOGDATE : 930713
S'TYPE vs FER DUEDATE : 07/27/93
ACT'HMUINs . 47i0-011200-85555,F,URS P’LEAD T @URS
Lab Sample Howt.or 93706784 Project lLeader :William R. Scott

Sample ID lusrwrwartion :00.625-FPCICP)

Sample commuet = :MUSSEL REFEREMCE TOXICZITY

Sample typieSwmaceisx :UATER

Sample collected by :DAMIEN SIMBECK

Sample collectiun date :9230712

Sample logiin date 1930713 Sample received by lab :930713

Sample account wumber  :4210-011200-85555,F,URS

Alx. IDG Analysis Performed result units
Yy
0104z coppar, Total in Water 600. ug/L . o
I e T L e o



n————~J—mm”...“.J:&::szu————n—__-_——n*_——__~_————————-————————m—_~=:=

| TVA Ervisurmental Chemistry Chattanooga, Tennessee |
| 6772179 FINAL DATA REPORT 07:39 |
mEESRLNEIRSNE . ..;_"..‘....'.‘.;—‘::"::’..'.::.’.’:=========:_—'=====:.=======:=== Page 1 mEmEmmsas
STIWFO Y BEY-P (ICP) SAMPLE : 93/06785
5'CHT . IWREEL REFERENCE TOXICITY LOGDATE : 930713
S'TYFE UaTER DUEDATE : 07/27/93
ACT WUIIL, . 4.210--0i11200-85555,F, URE P'LEAD : BURS
Lab Sample ikiuntre: :93/06785 Project Leader :William R. Scott
Sample 10 lnlciwation :1.250-P (ICP)
Sample comwmen = :MUSSEL REFEREMCE TOXICITY
Sample typématrix :UATER
Sample colleaved by :DAMIEN SIMBECK
Sample coallz=atiraun date 1930712
‘Sample logrn «dzve 1930713 ample raceived by lab :930713

8
Sample accuunt number :4210-011200-85555,F,WRS

et e e Sar v Tve o bee e S = 40 pwe s r & oom eeen e St A e Heke S M e Y Tk A = Sy e e = A o M s - e S S et e R W e EN A M Wb Smn . T S VRS S el T Wi Eo aet e S

01042 vapper, Total in Water 1400, . ug/L




| TVA Envircomental Chemistry Chattanooga, Tennessee |
| 07/21/9% FINAL DATA REPORT 07:39 |
g~ — 5L L L5 TN S0 ..'.....-..1.:1:;:-::-'.'.:==============-‘i’============ Page 1 -t~ —3—F 4
STINFQ . 2 E50-P (ICP) SAMPLE ¢ 93706786
SCMT . USSEL REFERENCE TOXICITY LOGDATE : 930713
SITYPE . UaTER . DUEDATE : 07/27/93
ACT'HUNE . 4210~011200~-85555,F,URS F’'LEAD : @URS
Lab Sample Hunl.=v :93,/06786 Project Leader :William R. Scott

Sample D tnésomarion :2.50-P  (ICP)

Sample Colimerit . . :MUSSEL REFEREMCE TOXICITY
Sample type mavitl% :UATER

Sample culicoted by :DAMIEN SIMBECK

Sample collection date :930712

Sample login sdate : 930713 Sample received by lab :930713
Sample aceonnl oumber :4210-011200-85555,F,URS

S o o b re r 1r e e . ke s B i Sah b P Ame Sod A T Pt v M B S - S b e W s S e . s Pt} sk St M At it S S B i Sy o G A et e S

| Alt. IDC | Analysis Performed | result | units ]
01042 vupper, Total in Water £700. ug/L

P o r ey R
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| TVA Enviviaw:inal Chemistry Chattanooga, Tennessee |
| 07/7&21/49%% FINAL DATA REPORT 07:39 |
- T T L R R - T e Page 1 ==z=mzsx=z==s
STIHF1 A Y (ICP) SAMPLE 1 93706787
S CHT UL SEL REFERENCE TOXICITY LOGDATE : 930713
S'TYPE o UATER BUEDATE : 07/87/93
ACT ' KUt 42t 0-01 1£00-85585%,F,URS P’'LEAD T [@URS
Lab Sample 1ham-er 935706787 Project Leader :William R. Scott

Sample ID luvrwrmation :5.0-P (ICP)

Sample comment s :MUSSEL REFEREMCE TOXICITY

Sample typesuarvid -UATER

Sample callevted by :DAMIEN SIMBECK

Sample collevvion date 930712

Sample login date :930713 Sample received by lab :930713

Sample account oumber :4210-011200-855585,F, URS

| Alt. 1hi | Analysis Performed | resulr | units ]
01048 _ _rupper, Total in Water 5400. ug/L




| TVA Evvii cowmeaval Chemistrey Chattanooga, Tennessee |

| 07/21-9% ) FINAL DATA REPORT 07:39 |
R R0 3 LI SN ....’..'.'_'.:;..;.;’:="-:===============2:::::;::::::: Page ] ==SEsEs=as=
S INFO VTR {ICP) SAMPLE : 93/06788
§'CHT . IS EEL REFERENCE TOXICITY LOGDATE : 930713
STYPE UatTER DUEDATE : 07/27/93
ACT"uUr: . 1.2106-011200-85555,F,URE P'LEAD : @UWRE
lLab Sample ilhuehes 0 93/06788 Project Leader :William R. Scott

Sample (D tufurwation  :CON-Y (ICP)

Sample commeiits :MUSSEL REFERENCE TOXICITY

Sample typs-marili :WATER

Sample cullected by :DAMIEN SIMBECK

Sample colleciian date :930712 .

Sample logiv dare :930713 Sample received by lab :930713

Sample account anumber :4210~-011200-85555,F,URS

|  Alt., TDe | Analysis Performed |  vresult | units |
0104 Copper, Total in Water ¢ 10 ug/L




| TVA Enviioomsnrzal Ghemistry Chattanooga, Tennessee |
| 07/21/93 FINAL DATA REPORT 07:39 |
;:::::L;J;L’:’::-u ........-....':-;:...'.{-::'-’;.—::===============‘_’=====.’—'===== Page l o e
S'THFO o 31E-7 LICP) SAMPLE : 93/06789
S'CHT D HNYEEL RREFERENCE TOXICITY LOGDATE : 930713
S'TYPE o UATER DUEDATE : 07/27/93
ACT rlurlls . 4210-011200--85885,F,URE PLEAD T @URE
lab Sample thaut.er 93706789 Project Leader :William R. Scott

Sample 1D lurvewarxione :$0.312-Y (ICP)

Sample commerita :HMUSSEL REFEREMCE TOXICITY

Sample type/marieis UATER

Sample collecived by :DAMIEN SIMBECK

Sample collewiron date 1930712

Sample loyly, date 1930713 Sample received by lab :930713

Sample acchont antsber  4810-011200-85555,F, URS

- e o boon oms wwe s s e s . Ces s e mmee e e Sra s E e s T om S e T e M e AR e MR S M e e fem s s e T s s b % SRS ER A e wem o e e o oo

| Alt. Thy tinalysis Performed | resulr | units ]
010642 Juple2t, Total in Uater 300. ug/L
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Chattancoga, Tennessee |

f | 07781793 FINAL DATA REPORT 07:39 |
v A R SR T N Nt el re e e e I SakiL R i St el g e o i et R g o e el ol A e e o ot S g e S ol Page 1 B4 ¥ 33
' S INFO v EFS-Y (ICP) SAHPLE 93/06790
S'CM poshLil BEFERENCE TOXICITY LOGDATE 930713
STYPE A TER DUEDATE 07/27/93
ACT ! HUMe 41 0-01iz00~85555,F,URS P'LEAD BHRS
L.ab Sample thanleer 9306790 Praject Leadér :William R. Scott

gample 1D larwimation :0.6285-Y (ICP)

Sample COlmait

‘e

Sample type e 14 *UATER
Sample coliasosd by :DAMIEN S1MBECK

Sample coli.ci

ton date 930712

Sample Togin dave 930713
vwmmber  4210-011200-85555,F,UKS

Sample acceunt

:MUSSEL REFEREMCE TOXICHITY

Sample received by lab :936713

topper, Total in Hater



| TVA Envivuomenval Lhenistry Chattanooga, Tennessee |
| 07/21793 FINAL DATA REPORT 07:39 |
B L L T T T e - T e Page 1] ====snsaoss
SIMFD 1 250~y (1CP) SAMPLE D 93/06791
Sy . S SEL REFERENCE TOXICITY LOGDATE : 930713
S'TYIE UATER DUENATE : 07/27/93
ACT 1ving. . oo -011200-85855,F,URE PLEAD : @URS
Lab ESample bomiver 193766791 Project lLeader :William R. Scott

Sample I Ly simstion :1.250-Y (ICP)

Sample Cuinmel :MUSBEL REFEREMOE TOXICITY

Sample Lype. maviid JATER

Sample colle ivea by :DAMIEN SIMBECK

Sample colles vrun date 1930712

Sample login asyve : 930713 Sample received by lab :930713

Sample account nnumber  :4210-011200-885555,F, URS

—— 0ty . - o v e -, o be e st ABy s som s Y S8 A — T t WPa bk s M= A 8 S e Sk Mar o e e e At . N Y S-S e et S G s S S e P G e o e e o —

| Alv. 1D | Analysis Performed | result | units |
01042 Lupl.er . fotal in Water 1306, ug/L
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] TVA Envivonmental Chemistry Chattanooga, Tennessee |

| 07/21/97% FINAL DATA REPORT 07:39 |
P —F - S A AN RN S R i R 2 T - Page ] SSSSDnsS==
S'THFD ;1 .250-Y (ICP) PRECISION SAMPLE 1 93/06792
S'CHMT : NiJSSEL. REFERENCE TOXICITY LOGDATE : 930713
S/TYIRE . UATER DUEDATE : 07/27/93
ACT 'HuJrl + 21 0-011200-855585,F,URS P'LEAD : @URS
lLab Sawmple Howber 93706792 Project l.eader :William R. Scott

Sample 1D larce,matrion  1.250-Y (ICP) PRECISION

Sample comments :MUSSEL REFERENCE TOXICITY

Sample type/matyix :WATER.

Sample collected by :DAMIEMN SIMBECK

Sample collectiron datve :930712

Sample login dare 930713 Sam ple received by lab :930713
Sample account qumbar :4210-011200-88855,F, URS

. e e S 40 e G W o Bse S A4 b s e i er me eesmm v S e Set W Ree T e A Tmm At e AR S AAs e e et e S ca Sms e TS SR e e T e = A 1S e Fm e > - T4n e - — A Gy Sme d St Nes = et A .

| Alt. 1D ] Analysis Performed | result | units
010442 vopper, Total in Water 1300. ug/L
TS T memmmegpewes seqmap s X %5 - v o - -




| TVA Envivoiwmental Chewmistiry Chattanooga, Tennessee |
| 07/21/973 S FINALL DATA REPORT 07:39 |
====.:==.-:::.':....;‘_.._'.:,'..'.7‘.:7:'.‘.‘;‘.::::::.::======i‘-=============:==:—:=== Page 1 -4
S'INFO CoELUE0-Y 0 (ICP) SAMPLE : 93/06793
E'CHT . MUSSEL REFERENCE TOXICITY LOGDATE : 930713
S'TYPE . UnTEHR DUEDATE = 07/27/93
ACT ‘HUME . 4210-011200~-855855,F,URS P'LEAD ¢ @AURS
Lab Sample ilvmber 93706793 Project Leadey :Hilliam R. Scott
Sample ID [wirformation ::2.50-Y (ICP)
Sample Comibent s :MUSSEL REFERENCE TOXICITY
Sample typesmacrrix UATER
Sample collzceaed by :DAMIEN SIMBECK
Sample collesction date :930712

Sample login daite :930713 Sample received by lab :930713
Sample account viumber :4210-011200-85585,F,URE

] Alv. IbC | Analysis Performed | result ] units
01042 _Loppey, Jaorzl in Uater 2500. . ug/L



j TVA Ervivonmental Chemistry Chattanooga, Tennessee |
| 07/721/93 FINAL DATA REPORT 67:39 |
L N N E N S i e e S L L L I S I I T E S I o S NI o SRS s s=m Page 1 =|xoos=mmo==
SITHFG L R (ree) SAMPLE : 93706794
S'ChT . IUSZEL. REFERENCE TOXICITY LOGDATE : 930713
S'TYPE . UATER DUEDATE : 07/27/93
ACT HUNE . d4&10-011200~-85555,F,URS P'LEAD ;o @AURS
l.ab Lample duwber 93706794 Project Leader :William R. Scott
Sample 1D Inrformation :%.0-Y {ICP)
Sample Comments :MUSSEL REFERENCE TOXICITY
Sample typelmatirix :UATER
Sample collacceed by :DAMIEN SIMBECHK
Sample collectrion dats :930712
Sample login darve T 1930713 Sample received by lab :930713
Sample account number 4210-011200-85E55,F,URS
| Altr. IGC | Analysis Performed | result | units
01042 Lopper, Total in Uarer S100. ug/L
S TR TR TR




