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June 18, 1993

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

Oak Ridge National Laboratory

P. 0. Box 2008, MS-6351

Oak Ridge, Tennessee 37831-6351

Dear Lynn:

Enclosed is a copy of the report presenting results of TVA copper
sulfate reference toxicant testing using juvenile freshwater mussels
(Anodonta imbecillis) following the liquid media protocol. The test
was conducted from May 12-21 and resulted in a 9-day LCsp of 1.12 mg
Cu/L. Attachments to the report include Toxicity Test Bench Sheets and
Statistical. Analyses (1), Copper Analysis Request and Results (1I1), and
Personnel Training Documentation (III). This test did not include side
by side testing of feeding regimes due to a misinterpretation of the
Statement of Work (SOW). The test will be repeated as specified in the
SOW in time to provide the necessary food quality information prior to
initiation of sediment testing in July.

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

Sincerely,

DISTRIBUTION OF THIS DOCUMENT 1S MMTED}I\

Jennifer Moses, Unit Supervisor
Aquatic Research Laboratory

JM:DTH /
Enclosures
cc: R. J. Pryor, EB 1lA-K
D. C. Wade, 0SA 1B-M (w/enclosures)
Files, WR, HB 2C-C (w/enclosures)

Prepared by Jennifer Moses

PLARC501-1530 APPROVED FOR RELEASE OR
PUBLICATION. INTEL. PROP. CP,

OFC. CHIEF COUNSEL, DOE/CRD
Y &@i@:\ Date M}




DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United
States Government. Neither the United States Government nor any agency thereof, nor
any of their employees, make any warranty, express or implied, or assumes any legal liabili-
ty or responsibility for the accuracy, completeness, or usefulness of any information, appa-
ratus, product, or process disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product, process, or service by
trade name, trademark, manufacturer, or otherwise does not necessarily constitute or
imply its endorsement, recommendation, or favoring by the United States Government or
any agency thereof. The views and opinions of authors expressed herein do not necessar-
ily state or reflect those of the United States Government or any agency thereof.
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1.0

Test Title:

STANDARD REPORT FORM
STATIC RENEWAL TESTS USING ANODONTA IMBECILLIS
(FRESHWATER MUSSELS)

Anodonta imbecillis Copper Sulfate Reference Toxicant Test,
Clinch River - Environmental Restoration Program (CR-ERP)

Principle Investigator: ,Damien J. Simbeck
Starting Date: May 12, 1993

Ending Date: May 21, 1993

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. [1] Tests were conducted using
moderately hard synthetic water spiked with known concentrations of
copper as copper sulfate. ..

Toxicity testing of copper sulfate reference toxicant was conducted
from May 12-21, 1993. The organisms used for testing were juvenile
fresh-water mussels (Anodonta imbecillis). Results from this test
showed an LCgp value of 1.12 mg Cu/L which is lower than the value
of 2.02 mg Cu/L obtained in a previous test. Too few tests have
been conducted with copper as the toxicant to determine a normal
range of values.

SAMPLE COLLECTION/TREATMENTS

2.3

Test Sample Identification (Chemical/Effluent/Elutriate, etc.):

The samples used for biomonitoring were serial dilutions of
preserved copper stock solutions diluted in moderately hard
synthetic water. Stock solutions were prepared on May 6, 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: Moderately hard synthetic water.
Sample Dates and Times: Not applicable.

Sampling Method: Not applicable




2.8

3.0

~Sample Storage/Handling:" All samples were renewed daily.

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 HNO; following procedures for
preservation of metals samples. [2]

Sample Transport: Not applicable

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

Test Treatments: WNominal test concentrations were Control

(0 mg Cu/L), 0.31 mg Cu/L, 0.63 mg Cu/L, 1.25 mg Cu/L, 2.5 mg
Cu/L, and 5.0 mg Cu/L. Actual copper concentrations verified by
laboratory analysis of the prepared test series were Control

(0 mg Cu/L), 0.34 mg Cu/L, 0.67 mg Cu/L, 1.30 mg Cu/L,

2.60 mg Cu/L, 5.70 mg Cu/L

TEST ORGANISMS/CULTURING CONDITIONS

3.1

3.5

Species: Anodonta imbecillis, freshwater mussel

Source: In vitro culture, April 27-May 4, 1991, 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
least once per week with bloomed phytoplankton water and
sediment was changed monthly.

Culture medium: Mussel culture medium used to transform larvae
(glochidia) into juveniles consisted of a 2:1 mixture of cell
culture medium (MEM) and 0.22 ym filtered catfish plasma.
Antibiotics and antimycotics were added in small concentrations
to prevent bacterial and fungal contamination. [3]

Temperature of Culture: 24°C + 1°C

Culture water: After transformation of larval mussels, the
free-living juveniles were placed in 100 ym filtered TR water
with bloomed indigenous algae. WNon-toxic sediment (100 um
filtered) were added to provide additional food and substrate
for healthy growth of the juvenile mussels. [4]

Temperature of Culture:

24°C + 1°C




3.7 General Maintenance: Cultures were maintained in 1000-mlL
Balgene® 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 culture were checked by
microscopic examination of animals when culture water was
changed. :

3.8 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 um) TR water. Algal nutrients used for
Selenastrum cultures were added (1 mL/L) to boost algal blooms.
[5] 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.

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

4.0 TEST METHODS

4.1 Mussels, Anodonta imbecillis, Survival Test, TVA Test Method,
S0P--22, liquid media protocol. [5]

4.2 Modification/Deviations to SOP-22: None -

4.3 Date/Time Test Initiated: May 12, 199370935 CDT

4.4 Date/Time Test Terminated: May 21, 1993/0900 CDT

4.5 Age of test organisms: 8 days old

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

4.7 Volume éer Chamber: 150 nmlL |

4.8 Number of organisms per replicate: 10

4.9 Number of Replicates per Treatment: 4

4,10 Dilution Water: WModerately hard synthetic water

4,11 Test Control: Moderately hard synthetic water spiked with pH

adjusted reagent water to exclude pH as a variable since copper
stock solutions were acid preserved.

4.12 Test Temperature: 24°C + 1

4.13 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. Final alkalinity and
hardness were measured in the control and 5.7 mg Cu/L treatment
following renewal on Days 1 and 2. Both parameters were found
to increase only slightly from initial measurements, so no final
titrations were performed during the remainder of the test. One
day during the study samples were collected for 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 was sent to
TVA's Environmental Chemistry Laboratory in Chattanooga,
Tennessee, for analysis. (Note: The sample of nominal 5.0 mg
Cu/L test solution was mixed and preserved immediately following -
addition of silt rather than after 24-hours of exposure in the
test. One hundred percent mortality had already occurred in
this treatment before samples were collected for copper - —-

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 LCs5p values. [6]
Decision processes followed for testing mussel survival response
are shown in Section 6.2.3. The program used for LCsg
determination for this test was the Probit Analysis.

4.14
4.15
analysis.)
4.16
5.0 QUALITY ASSURANCE
5.1

Toxicity Test Methods: All phases of the study including,

- but not limited to, sample collection, handling and storage;

glassware preparation; test organism culturing/acquisition and
acclimation; test organism handling during test; and maintaining
appropriate test conditions were conducted according to the
protocol as described in this report, the ARL Quality Assurance
Plan and SOP Manual, and EPA/600/4-89/001. [51[6] Any known
deviations were noted during the study and are reported herein.

-




5.2

5.2.1

5.2.2

5.2.5

5.2.6

5.2.7

5.2.9

6.0

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, contalned in the
study notebook.

Temperature was measured using mercury thermometers. The
instrument was standardized and inspected with readings made
according to TVA procedure DS-42.11. [2]

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. [2]

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. [2] -

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. [2]

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. [2]

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

Total residual chlorine was determined using the DPD Titrimetrice
Method according to TVA procedure DS-42.9, Rev. 0. [2]

RESULTS

6.1

Summary of Results: Nine day exposure of juvenile freshwater
nmussels, Anodonta imbecillis, to copper reference toxicant

resulted in an LCsg value of 1.12 mg Cu/L, based on the measured
copper concentrations.




6.2 ..~ . “Results,: Survival Data:

6.2.1 Statistical Decision Process for Determining Toxicity Endpoints
‘ for 9-Day Exposure of the Juvenile Mussel, Anodonta imbecillis,
to Copper, May 12-21, 1993.
DETERMINATION OF THE LC50 FROM A MULTI-EFFLUENT/ CONCENTRATION ACUTE TOXICITY TEST

* MORTALITY DATA # DEAD
|
1 ‘r
Y X - —
; TWO OR MORE TREATMENTS : no ONE OR MORE TREATMENTS: pp ' GRAPHICAL METHOD
| PARTIAL MORTALITIES? "———* PARTIAL MORTALITIES? r—ﬁ LC50
| s i ves
Y X Y a
11S PROBIT MODEL . - ZERO MORTALITY IN THE LOWEST i
| APPROPRIATE? [ MO EFFLUENT CONC. AND 100% MORTALITY i—88—
I(SIGNIFICANT CHI-SQUARE TEST) IN THE HIGHEST EFFLUENT CONC.? !
" ! e 1
i i :
! yes ;
' SPEARMAN-KARBER . TRIMMED SPEARMAN-KARBER
PROBIT METHOD METHOD ' METHOD .
- LC50 AND 95% <
CONFIDENCE INTERVAL
6.2.2 Daily Percent Survival Summary for Anodonta imbecillis, Copper

Sulfate Reference Toxicant Study, CR-ERP, May 12-21, 1993.

Total Daily % Siirvival

Treatment 1 2 3 4 5 6 7 8 S
Control 100 100 100 100 100 100 100 100 100
0.34 mg Gu/L 100 100 100 100 100 100 100 100 100
0.67 mg Cu/L 100 100 100 100 100 100 98 98 85
1.30 mg Cu/L - 100 100 98 90 85 80 78 45 40
. 2.60 mg Cu/L 75 55 50 40 25 5 5 3 3
5.70 mg Cu/L 45 18 3 0 0 0 0 0 0
6.2.3 Nine-day Percent Survival Summary for Anodonta imbecillis,

Copper Sulfate Reference Toxicant Study, CR-ERP, May 12-21, 1993.

Mussel Survival Data ( % Survival)

Replicate
Treatment 1 2 3 4 5 6 7 8 -9 10 Mean
Control 100 100 100 100 100
0.34 mg Cu/L 100 100 100 100 100
0.67 mg Cu/L 70 100 80 1] : 85
1.30 mg Cu/L 40 40 50 30 40
2.60 mg Cu/L 0 0 0 10 3
5.70 mg Cu/L 0 0 0 0 0




Test Endpoint: 9-day LCgg = 1.12 (0.98-1.28, 95% € L) mg Cu/L.

6.3 Results: Water chemistry summary for Anodonta imbecillis,
Copper Sulfate Reference Toxicant Study, CR-ERP, May 12-May 21,
1993.

6.3.1 Test Temperature: 24.2°C (23.3°-24.7°C)

6.3.2 See: Appendix A Water Chemistry Mean Values and Ranges for

Anodonta imbecillis, Copper Sulfate Reference
Toxicant Study, CR-ERP, May 12-21, 1993.

7.0 CONCLUSION

Toxicity testing of copper sulfate reference toxicant was
conducted from May 12-21, 1993. The organisms used for testing
were juvenile fresh-water mussels (Anodonta imbecillisg).

Results from this test showed an LCsg value of 1.12 mg Cu/L
which is lower than the value of 2.02 mg Cu/L obtained in a
previous test. Too few tests have been conducted with copper as
the toxicant to determine a normal range of values.
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ATTACHMENT I

TOXICITY TEST BENCH SHEETS AND STATISTICAL ANALYSES
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ARL ACUTE TOX1C1TY TEST (MUSSEL) MASTER CHECKLIST Study: Myssel Re i Tre ey 73
T

Date 1lssued:-j5-72-93 To: % "~ From: O YY)\

1.

2.

3.

Test organism availability: T.L.*X %‘! c.u.t bate 5-¢ 93
Sample Collection Coordination: Date rMA By J4 With A
Glassware availability: T.L. %& Tech Date S=—re:-<2

. Silt/Phytoplankton availabilty: Silt- By DJs/Jr Date ¢/3c193

Phytoplankton- By _DJS Date 3-Z 73

. Glassware prep. complete: bDate 5-1p-73 By _ 44|

. Data Sheet prep. complete: Date S-(0- 93 By y?,.&é

. Test organism availability verification: T.L. é;ﬂ

. Test Initiation: Date/Time 5/iz/?} 0935

. Test Renewal: Day#: 0 1 2 3 4 5 6 7 8 )

Meter Calib. T.L. _%2_ %}_ _9&)_ = J/’f_QL_ %lg_ _0(717_& _é#j, N5
T.M.% - - IS 3s T
Log Samples T.L. MA WA M4 AMA MA . A WA NA ¥4 N/A
T M. g4 NMA_ YA MA__ MA_ PA_NA_ NA_ YA N/A .

Initial Chem. T.L. %M;—%—?——/«(——Q—%% _%g_ N/A

TM. P e I TP e TS e TS 1s NIA

Renewal/Counts T.L. %5 893 __1%_,3_ VARG AN LR A+ QZ:X.Z#’_L
TM. NP JPE o9 _gfp 3tF Tefop 3P T T

Final Chem.  T.L. N/A BJS U85 oyl o8 O Df gas s #__

T.M. N/A 5P0 S0 I _Srf Bfsp _Sfp 73 s
Meter Recal, T.L. 9(; %_@5_1;5 9‘; ad A AR
= JFP 3P !

T.M. S & - - #A VA AA

Paperwork %{_ #L 25 .7 _9{[__ #L_ NY/4 ﬁL_ )/< e

reviewed T.M. _~ JP N S _SiF S ) -

10. Test Termination: Date/Time $5-3).93/uv%0, NU"?;"'J"
LCSD = 1o
12. Run Stats: Date §-2;- 9% By /*42,5 ECSD - o Bo (5,00 o i)
13. Report Prep.: Date [5:3,5 f//é By |) )5/ v Ac\anl
- Rep Pt y oAb M ch)w”i
14. Report Final: Date &-]€-93 By T Approved: D¢t
*Team Leader Ytoulture Unit $Team Member

PLARC501-1513




Date: 05-06-93

Copper stocks prepared as follows by D. Simbeck using EPA Copper Sulfate
reference toxicant, Lot #j4g, Ampules #_3pa5 Ampules #302¢, 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 nL beaker to mix.

3. Prepare diluted stock series:

Cu Conc. Stock nL Stock {#I mL 50:50 HNOq Dilute to 100 mL
Control 0.00 1 100

46.75 mg/L 1.87 1 100

93.75 mg/L 3.75 1 100
187.50 mg/L 7.50 1 100

375.00 mg/L 15.00 1 100

750.00 mg/L 30.00 1 100

4, 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
B 375.00 mg/L 6.67 993.33 2.500
750.00 mg/L 6.67 993.33 5.000

Damien J. Simbeck




MUSSEL TEST RECORD SHEET
Anodonta imbecillis

:Project Mussel Ref Tox May 1993

Beginning _ Ending

Date/Time _S-|2-93 /0935 Date/Time _S-21(-93 /pgon

Personnel _Simbeck Posey Sesler Afc an Al Gonzadez (0200 )

Mussels placed in test vessels: Date X-/[-95 Time ijue 1245° 14900 1530

Mussels per test vessel: 1@ 1n_ [Rel #1320

Test Teatments:

1 _Control 11

2 _0.312 mg/L Cu 12

3 _0.625 mg/L _Cu 13

4 1.250 mg/L _Cu 14

5 2.500 mg/L Cu 15

6 5.000 mg/L Cu 16

7 17

8 18

9 19

10 20

Control/Dilution Water: F-Med #'s 13301332 ;335 1374 358

Source _ARL g:¢pared Date Collected/Prepe;ed 5[;\/,:(:0 sfey, 5/

CULTURE HISTORY:

Date Date
Culture 1D Started Transformed
93-4 4-37-93 5-¢-93
FOOD/SUBSTRATE PREPARATION:
Phytoplankton Started Phytoplankton Concentrated
S Pev- 93 $-¢-93

Silt Collected: Date/Location #fs0 (93 [ Bt Poud & Foyln:s

Silt Filtered (Date) ¢/z./%3 Silt Weighed (Date) 5/fo/93

Volume Weighed __ 5 mL |

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

N~ Replicate 1 L0344 mg 2,149 mg (1 1125 mg

Replicate 2 Lol 3, mg %ggomag mg 1,1 25 gomg

Replicate 3 Laesol( mg 3,24345” mg 1,4 % 2097 mg

Average dry weight lﬂ\1Qﬂ5yGT mg/mL PLAﬁCSOl—lBO(S)

Q358 g/l Bed (g i = 701 H3mg Aoy M
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P em——

™ EfFa PROBIT ANALYSIS PROGRAM
USED FOR CALCULATING EC VALUES
. ‘\éldﬁalrcbmﬁf Version 1.4 .

retftox2
Observed Adjusted Predicted
Number NMumbey Proportion Proportion Proportion
Conc. Exposed Resp . Responding Responding Responding
0.3400 40 O 0.0000 0.0000 0.0042
0.6700 40 ) 0.1500 0.1500 0.1275%
1.3000 40 24 0.6000 0.6000 0.628)
2.6000 40 29 0.9750 0.3750 0.9685
5.7000 40 40 1 .0000 1.0000 0.9998
Chi - Square Heterogeneity = 0.547
Mu = 0.049703
Sigma = 0.196472
Parameter Estimate Std. Err. 95% Confidence Limits
Intercept 4, 746997 0.147103 ¢ 4 .458675, 5.035319)
Slope 5.089777 0.674041 ( 3.768658, 6.410896 )

Theoretical Spontaneous Response Rate = 0.0000




“vellox?

Eal imaled EC Values and Conlidence ILimits

Point

EC 1.00
EC 5.00
EC10.00
ECI5.00
ECS0.00
EC85 .00
EC90.00
EC95.00
EC99 .00

Cone.

0.3914
0.5328
0.6279
0.7016

11213

1.7920
2.0022
2' 3899
3.2119

<

l.owey

Uppey

9%% Confidence Limils

0.2640
G.3961
0.4902
0.5648
0 .9832
1.5376
1.6923
1.9446
2.5086

0.4993
0.6444
0.7407
0.8158¢
1.2806
2.2381
2.5796
31936
4.7948




rettoxz

PLOT OF ADJUSTED FRORITS AND PREDICTED REGRESSION LINE

Probit

av 10+

b e e e e b o e e e e e e o
. ECO1 EC10 EC25 EC50 EC75 EC90 EC
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Page { - of 9
INITIAL CHEMISTRY

Project: _Mussel Ref Tox May 1993 Personnel: _Simbeck

Beginning Date: 5-12-93 Posey

Ending Date: 5 -4(-93 Sesler
]

Date: $-12-93

| |
' TREATMENT ICntr1I0.312I0.625ll.250l2.500l5.000! l l
| - | [ { i | | | I |
| SNERATAETIE R
: Temperature {Q‘/‘{ {2‘/.3 {2‘/.0 {,\‘/0 :2‘/.’ | R40 | l I
.0. i | | | |
| DO (before air)iay | 65 1 85| ¢85 165 | |
| (after air) | I | | | I | | |
| — 1
| (w/silt/algae) 7'7 q.0 SA’ l % | l < | g | I 1 |
| pu bef i ~ A | | i
T T S B N N
ft i
T Py PR VRV P
/silt/al . : ; | |
{ (w/silt/algae) :7,01|é'7 :é».7:é.7 lé.s’:@.-ﬂ I |
Aerati ti | | | |
T R ET G P e
c ivi 2y M 3LF 398 T gy 351 353
| e L3S e a1 s | e |
. | |
{ X 17.1 ¥3.9 : i F¥.9
{ Alkalinity 3 : i {‘2 . :
10 , ' .

| X L3 | | L [ | 2L | |
| chiorine | | | | | | | |
| | ] | | | | | | i
| Ammonia | | | | | | | | |
| | ] ] ] ! ] | l |
| | | | | | | | | |
| | | | | | | 1 | |

NOTES: met H 1230

(PLARC501-130)




Page £ of 9

INITIAL CHEMISTRY

Project: Mussel Ref Tox May 1993 Personnel: _Simbeck
Beginning Date: _35-(2-%93 Posey
Ending Date: 5 -A-93 Sesler

Date: s-13-73

| |
| TREATMENT |Cntr1|0.31210.625Il.250|2.500|5.000| | :
| : ] | { ] | | | |
! 1 1 1 1 1 1 f 1 '
| ~ | | I | | | |
‘ Temperature {2%2 I L4014 »2‘/,0I‘Q[/‘0 {241 | 4.0y { ]
| D.0. (bef ir) | [ [ [ [ [ [ [ |
T T N N N W
ft i
; (after air) % : % { : : : =
: (w/silt/algae) : 7,3 : 2.0 : 9.0 { . ’ : g | §.{ : 1' {
bef i
e B o
{ (after air) : : : : : } : : l
| (w/stit/aleae) 168 166 (b | bl bS] 65| | |
i (Aeration time)i E i I: E i E i i
| Conductivity I 34§ I31/7 131{7 Ig‘/é I3_§D | 354/ I I |
| 53 | | I |
2
17.1
| ¥ 9. | 92.3 | |
lkalini
: Alkalinity 3‘ [ { o? ;z | =
10 |
I ¥ 13\ | | I I | X7 | I |
| chiorine I | | | | | | | |
| | | | | | | | | |
| Ammonia | | I | | | | | |
| 1 | | | | l l | |
I | I | | I I | I |
| | | | | | l | | |

NOTES: MeA 4 1222

(PLARC501-130)




Page s of 9

INITIAL CHEMISTRY

Project: _Mussel Ref Tox May 1993 Personnel: _Simbeck
Beginning Date: S5-(A- 923 Posey
Ending Date: T-&R(-932 Sesler

1

Date: S5 -/J¥-932

TREATMENT |Cntrl1}0.312]0.625}1.250|2.500|5.000]|
- | | | | | |
Temperature |;23 9 | | IQ | 5
| | R4 0 | 240 | 240 |37 | 3.9
D.O. (before aix:)| | | | |

(after air)

| |
| -
| | .
| - : |
| | | |
l I I |
' | | | |
| | | | | | | |
, | | ! | | L
; AN Y
il 1 :
} (w/silt/algae) 3.1 { g { Q .,/ { S, | : 8.4 1 8.3 : Il {
{ pH (before a1r): } : : : : : : I
i p i
§ (after air) : : : : : : : : :
| (w/silt/algae) | 6.9 LG 71 6.6 16,4 16.516.5 | | |
s (Aeration time)i i i i i i E ]: E
| Conductivity 3 | 347 1347 |46 | 350 | 3 i |
E Hardness | 5,3| | i E E 525 i E
17.1
| x 9. (, | 5. ‘1; | |
} Alkalinity 3,4 : : 2.3 { ; ;
10 . |
l X | 34 | | | | 28 | I |
| chlorine l | ! | ! | | | |
| 1 | l | | | l l l
| ammonia l . ' | ! I | | |
, l 1 | | | | I .
‘ i i | | } | | | '

NOTES: [Med ¢ (332

(PLARC501-130)




Page ¢ of 9

INITIAL CHEMISTRY

Project: _Mussel Ref Tox ‘May_ 1993 Personnel: _Simbeck
Beginning Date: S -/2-23 Posey
Ending Date: §-2U-33 Sesler

-

Date: = /S -73

| : |
l TREATMENT ICntrl§0.312lO.625|1.250|2.500|5.000| I |
l - | | | ! | | ! | |
| .
| remperature 24,3 12421272 (3 | 242|244 | | t
i D.0. (before air)l | E i ]} E | i E
ft i
T o o s e s —
ilt/al .
{ (w/silt/algae) 7'5 7.4 :,7' Z} .0 { 7,7 } 7.9 ‘L I
H bef i
T s N N B B
—_ ft 3 .
e t—t————————1—
/silt/al ' ; .
: (w/silt/algae) {(a,? :(0.,7:/-:./u;[l'Ylé,.Sl(o‘,fl i |
Rerati ti I | | l |
I (Aeration 1me): : : : { i i i :
Conductivit _ . . | | |
| CRTRERTTTY 1394 13Y) | 5~/‘?; 34¢1 352|354 x l
Hard | | | |
} araness |5'" ' : : ‘ 5,—,' | l '
I x 17.1 27.2 1 g !Y-?,ll | {
| ini I .
} Alkallnlty_ 3'-3 } {‘ ; C?‘? I i
10 , -
| * | 33 | | 1 e |
| chlorine | | | I | |
| | | | | | | | |
| Ammonia | [ | | I i | |
] | | | I ] | | | |
| | | | | | | | [ |
| | | ] | ] ] | | |

NOTES: ek # (235

(PLARC501-130)
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INITIAL CHEMISTRY

Simbeck

Personnel:

Mussel Ref Tox May 1993

Project:

Posey

S-12-93
5 -N-9Z2

Beginning Date:

Sesler

Ending Date:
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NOTES: Mmei H 1335
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Page _ [, of @

INITIAL CHEMISTRY

Project: _Mussel Ref Tox May 1993 Personnel: _Simbeck
Beginning Date: $-(2-93 : Posey
Ending Date: $-R21-93 ~ _Sesler

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

Date: 5-(7-93

|
TREATMENT |Cntr1|0.312|0.625Il.250:2.500:5.000: : }

: | | | ]
T I i )i 1 i 1 4 '
Temperature | | - / l o o | I — | I |
[RLD [AES | 245 | 244 | 248 | I I I
D.O. (before air): { ! ! } | t { :
(after air) | { } { ! | { I :
i I | . | | I | |
(wieiltratea®) 17,9 12918018018/ 1 — | - - |
pH (before air)' : } : : ) I| I {
T O O e
i : : | | |
(weilt/alsa) | 4.9 ) 7] Gbl (blbos] — | | |
(Reration time) : { { ! } : ! I
Conductivity }_350 I 353= P } P l — = { =
Hardness £ } ! s { {
X 17.1 I?O.("I | I If),&9 | | | :
Alkalinity 3.4 i I 34 | | i
X 10 | 34 I I 39 } | }
Chlorine | ; ; }
Ammonia { } :
I I |
| | |

ARSI SRS S W
e e b, e ftete. e s

NOTES: _Med H (33

(PLARC501-130) -
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INITIAL CHEMISTRY

Project: _Mussel Ref Tox May_ 1993 Personnel: _Simbeck
Beginning Date: S~ 12-93 Posgey
Ending Date: $-2{-973 Sesler

Date: 5-(¥%-73

| |
| TREATMENT j]Cntrl]0.312}0.625|1.250(2.500}5.000] | |
| - I | | | l l i i |
| TR
I Temperature IQB.? Lq—-)(/ 0 ‘aqo—)\ Ia‘/ / 'QL/ ‘ l ‘ J l I
| D.O. (bef iry | | | | | | | | |
B e e N R
ft i f
P e T S
{ (w/silt/algae) :g,;, } €. 2 : &, } 8.2 { $. 2 ( --II l
H bef i
T N O
ft i .
R T e P e P P P N
/silts/al . _
[ twsiltralgae) 1 6.9 107 (6] 16T 165 | 1 1 |
| (Reration time) | | | | | | | |
| i
| ComductiVIty 360 1325 | 353 | 35/ |3ss | || | |
e szl 1 L desil L L
17.1 C
} x 90, G } i RAN X |
: Alkalinity 3e5'L % i =3 \ : E
10 .
| * 3< | l | | 33 | | |
| chiorine | | | | | | |
l | | | | | L | |
| Ammonia | | | | | | | | |
| | L | | n | | 1 I
i | | ] | | | | ] |
] | | | | | { ] | |

NOTES: mwmeA ¥ (336

(PLARC501-130) =
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INITIAL CHEMISTRY

Mussel Ref Tox May 1993

Simbeck

Personnel:

5-/2-92%

Project:

Posey

Beginning Date:

Sesler

S-l-73

Ending Date:

17-93

s
~

Date:

T — — — N — Y " —— S — ———— VD I S ST S O CE—G I TSI - SIS = S S V—— — i o RSt ——

N | I N P - e e e e e e e e e e e e
o
(@] .
o - Nama: SRS
wn
p — c— —— ——}
2 ﬁ — Sy
. - ¥ /. 2 N
~ Do - M RL o~ M
o _ 1T
Ty - ~
~ w - [y %
Pae | i © !& 3
— -
s |l - o)
et “ o i .
. ) N
IOII..I..I L'Llll_llllllllllllllnll‘lll‘llllll«l'llllljl‘lllllll.ll"l
N ¢
~ / _ o md
o . vl 4]
— ] e
~ —_— (o] 3
o | - = I B = s
3] QX ~ M Y™
— el —— — — — = T G e S S| AN W S— S— S cum— d— — S— — — — S— e w—
~~ ~~ ~~
5] ~ ~ [ %] ~~ ~~ [()]
ol ~ O |~ bt [} =]
@ | e S o | e @ | -t
e © o [\\] e} 3
4 (L3 - Q —i Sy
3 Q 8] [} (V] ¥ 1 & 4] = & ~—
= M lo e il ]otlo |~ ]o |« o ey
B = Yd = = i +2 33 o > ~ I (@)
<< = Q |4 f o Q |4l |~ | e W |~ e | Q
1 [} L (1] ot L [14] ord o P w [ [+ 4]
[« 8] ~ ~— w - ~ w "] 8] [} b ord £ ot ol
B~ Q ~ ~ ) =3 = ~ ¥} o
o . 3 2 || lmo ] o o
(=] (o] ~ ~ | - =] - kv ~ =
(3] U fosy [] ] - Kot g
B4 (o] u 0 o o] < O <

. ca— S S N — — — —— — — — — — S— S SS—— W O T T ST G SO S— F— W — S—_— —— ——— — WA S

Med 4 |373(

NOTES:
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INITIAL CHEMISTRY

Mussel Ref Tox Ma

Simbeck

Personnel:

Yy 1993

Project:

Beginning Date:

Posey

- (2-33

Sesler

),’52('9'5

Ending Date:

$-20-2%

Date:

— — —— — —— ———— ————— S S——— — S W—— . —— T ———— N — — Sa— — a—— G S — ———— S W —

SN 1 U N S (U S ] - R N
(@]
o}
o} T
Ty
T 1 B B B B e e e e e e N G N R
e a
0 > o) -~ MN % - o B
~ ﬂ/m Vs ] 1 (J o~ ™M \AN
S | N DR PSS AR R M. ] e e ] e e e e e e e e e ]
M ~- )
N = & - ¥
o o > [ M
—_ el e e ] N PR PPN PRSI RS S — e e ]
< ™M ™M
N
) < l = \
o <y o -2 1%
I"L llllll L lllllllllll llll‘tlLllI-IAllll lllll .l
2 N
a Il 2 % ~ |9
™ -~ h = 1Y)
o I v ~3 0N
”4[ li lllllll i lllll i llllllllllllllll
] -~ —~ § al,dl
& 3¢ o & ~ Wl &S om) o
— cmanfpatt  cvis wnsn c— o] E— |I|J.II.|JI|JI|I.|.||II|II|II| s s v astard] anerret, amtnisnh e ] we—ar e} w————. wroed
ANNFRENNE ] ]
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o |- ] S |- @ | o
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fz1 © | A s |+ | A [ o | %) o e ]
[+ "] ~ ~—r w ~ ~ w0 1S 4] (V)] » o 3 o4 o=t
B @ ~ ~ Q a3 =} - <] =
u . 3 3 | o | o (o) ©
g 10 ~ e - Y Al -~ | B
[3) . = o | wm - o |8
H A (=" o |z < (ST Y-+

T M — — S S U P, S . AT w—" S G . S —— ———— P S SIS Gum —— — —— SET P, N——— G S— —— G

Med ¥ 1230 1230

NOTES:

(PLARC501-130)




Page [ of ¥

FINAL CHEMISTRY

Project: _Mussel Ref Tox May 1993 Personnel: _Simbeck
Beginning Date: 5-13-93 Posey

Ending Date: '5-9(-93 Sesler

Date: S5-/3-§¢3 Replicate: "y

: TREATMENT |Cntrl}0.312]0.625}1.250[2.500|5.000} | :
| N S M S S
| Temperature 24 [ {2431 24 |29 ¢ | 23 3] 24.1 | |
| 2O | 726176 1281271291290 | |
| B | 728177175 175 1271261 -~ |
| Comductivity  1zoyl354 |30 | 3sslses [373] ||
R Y s I B P
A N N B
| Akalinity XV N N R N -2 S R
| X 130 | 11 1 darq 4
ST I N I I S N
R W T O N
: S I N O B
NOTES: |

(PLARC501-130)
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FINAL CHEMISTRY

Project: _Mussel Ref Tox May 1993 Personnel: _Simbeck

Beginning Date: _S-/2-72 Posey

Ending Date: '5-21-93 Sesler

Date: S-(4-93 ' Replicate: 72

| |

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

] | ] | | l ] ]

| T B B R e B B

| femperature [ AX 11338124, 1 (240 | 240 | 240 | |

| p.o. | b o e 1 [ I | |

| toleolteiselatlat) ||
H

}p :7,?:7,8=7,9;=7,9:7,€4=7,7:--: |
Conductivi : . . .

| onductivity :3@« :3(05’ }%o =3eo :34,3 }3& | | |
H d ,,,,,,,,, —

| _rnesE | 524 | l | z | S, 6| | |

l x 17.1 | | | | | | | | l

| 11—
Alkalinit

— e

10

I * | 33 | 1 l 1 |26 | | |

| chiorine | | | | | | | | |

| | | 1 ] | | | | |

| Ammonia | | | - | | | | |

| | | 1 | | | | | |

| | | | | | | | I |

| | ] | | ] | | | I.

NOTES:

(PLARC501-130)
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FINAL CHEMISTRY

simbeck

Personnel:

Mussel Ref Tox May 1993

Project:

Posey

S$-12-93
- 93

Beginning Date:

Segler

Ending Date:

+# 3

Replicate:

s-15-93

Date:

—— — ——— — — —— — — . —— ———— ———— S S——— W —_—— S — ——— —_—

v e
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= —H —————————————
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) sl jo | wm ~
B lA TR I O I e o] <
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Lo Sp—

Chlorine

Ammonia

(PLARC501-130)
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FINAL CHEMISTRY

Project:

Simbeck

Personnel:

Mussel Ref ToxX May 1993

| %}
> Q
o ~
w w
o o
Ra 0N
IS
Y
t \
(a
o ¢
_ [}
f s
)]
3
[(+] .
" ]
; I
o o
2 A
ot
& o
S o
ort ord
o O
Q [~
m jcal

# 4

Replicate:

S-/b-73

Date:

||||||||||||||||||||||||| —
o
o)
~
~
— ] — e ] e e ] e o
i un
&)
\ [0 1
<
bood
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FINAL CHEMISTRY

Project: _Mussel Ref Tox May 1993 Personnel: _Simbeck

Beginning Date:

Ending Date:

$-12-93 Posey
‘57- 2(-93 ' Sesler

Date: J-17-92

Replicate: #

TREATMENT

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

Temperature

};zq.;L } 24| {;w {Jl(é.z_ }:;m

D.O.

=~
-

pH

} {.0 | 7.0 { g.0 I 8.0
79 199 179 |79 |77

Conductivity

Hardness ——

30 13¢713¢0 1360 |36
|

x 17.1

Alkalinity

x 10

Chlorine

Ammonia

—— — —— - (— A— A—— —— . SV—— — ——— ——— — " FOPO S—. Sttt i, ittt Mt SN S Ceve— W

o coamien oo o s commsen. s e |mnsss et (e —f— —fv— c— f—— av—— —

s e s et s s et s e c—f— c—f— co— e c—— —v——

] el e R Ry S T e )

VR S Y Y VIR SNSRIV SRS VECSIpRIRIY ORI SEN SN Svpr— |

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

A ] ey SRR Y STy NS SESpu Sp—

NOTES:

(PLARC501-130)




Page 6 of 7

FINAL CHEMISTRY

Project: _Mussel Ref Tox May 1993 Personnel: _Simbeck

Beginning Date:

S-12- 93 Posey

Ending Date: S-2(-93 Sesgler

Date: S-1¥-93

Replicate: A

| |
| TREATMENT |{Cntrl1]0.312]0.625]1.250]2.500]5.000]| | |
I 1 | | | | | I | l
% —
i Temperature |Q£/‘0| ;7‘/.31 24. L! | 2¢. 212921 — | | |
| p.o. | | — 4 | | | | | | |
: T
H . R
}p 7,S’=7,3=7f8|7,8:7,3} = : :
Conductivit
| onnemT Y 13691344 13¢9 1245 | 269 | | | |
| Hardness | | | | | | | | |
| ] ] ] ] | ] i l ]
| x 17.1 | | | | | | | | |
| S B
Alkalinit
| ooty | [ 1 I 1 1 | [ |
| x 10 | | | | | | | | |
| | | | | | | | | |
| chiorine | | | [ | [ | | |
| | l | | | | | | |
| Ammonia | | | | | | | | |
| ] | | | | l 1 | |
| | | | | | | | | |
| | | | | | | | | |
NOTES:

(PLARC501-130)




FINAL CHEMISTRY

Project: _Mussel Ref Tox May 1993  Personnel: _Simbeck

Beginning Date: __5-(2-¢73 Posey

Ending Date: s 21-93 Sesler

Date: _5-/9-73 Replicate: _# 3

| |

{ TREATMENT |Cntrl1}0.312]0.625]1.250]2.500|5.000]| | :

] | | | | | | |

I —1 1 T i 1 i ¥ i |

| Temperature | . LPL/ | [ ( | 435 tagy | | [ [

: T T
D.O '

{ { . "rs: 7.9 :7.57 :7‘2 :7.‘? : \ : } {

| 172 113 {79 {7 |79 | N

ivi | | P | [ | | |

| conauctiviey 135 o 135 13¢7 300 || 1 l

| Hardness | | | | | | \ | | |

| - T

17.1

| ———
Alkalinit

| e | 1 1 1 1 R | |

' X 10 | | | | [ | ‘l [ [

| |
Chlorine

I | r : | | L | t

| Ammonia | | | | | | {l | |

| | | | | | | | | |

| | | | | | | 'l | |

| i { ] | | | { | |

NOTES:

(PLARC501-130)
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FINAL CHEMISTRY

Project: _Mussel Ref Tox May 1993 | Personnel: _Simbeck
Beginning Date: S-i2-93% Posey
Ending Date: S-R0-933 Sesler
" pate: _$-R0-93 Replicate: _#¥Y
I |
{ TREATMENT |Ccntr1]0.312]0.625]1.250|2.500|5.000] | ;
| | | | | ] ] |
' T 1 1 T I 1 ,
| Temperature s lova lavalavalgest 01
| p.o. | | oy | | | | |
} ll'm :7.? } 18 } 1.2 : 13 { I ll : :
H .
; 1 tae 13 L0078 4 et
| Somductivity 33 1309 1370 l3eq 3 1| 1| |
ST | Hardness | I I I I I I | I
| | | 1 | | | { | |
| x 17.1 i | | | | | | | |
: —
Alkalinit
| ety l | l | | | 1 1 I
| x 10 | | | I | [ [ [ | [
| B e By By I ey By R
Chlorine
| CorThe I I | 1 | 1N | l
| Ammonia | I | I | II I | |
| | | | | I | | | l |
I I | I | | I I | I
| | | | | | ] | | |

NOTES :

{PLARC501-130)




Page 7 of ﬁL_

FINAL CHEMISTRY

Project: Mussel Ref Tox May 1993 Personnel: _Simbeck
Beginning Date: __ 5 -12-93 Posey
Ending Date: -2~ 93 Sesler
Date: 57 293 Replicate: A |
|
TREATMENT |Cntr1]0.312]0.625]1.250]2.500]5.000] | |
| | | | | | | | I
— |
Temperature -
P :,u// WY 1297 12%1 1240 | \\ 1 | |
D.O. I I | | by | |
e ias e slag |
pH :
tizeiad a1
Conductivity . -
o S e B
Hardness —_—
—————+11
x 17.1 [ / [
i
Alkalinity | / |
—
x 10 |
S e S S
Chlorine
—
Ammonia | | | |
| | | | | | | | |
| | | | | | I | |
] ] | | ] ] | | |

T — ——— — — —— — — — —— S ST SE— —— — —— —— — — — — —— n—

(PLARC501-130)
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Project/study: Myssel Roz-f Tox Mo 27

<

PROJECT REAGENT RECORD SHEET

Personnel:

Sormbegcd

f’:) % L’:’ z.

S le

WINKLER TITRATION METHOD
Alkaline-lodide-Azide:

Brand -fcbertyromrnt R
Lot # Sbrprg—cl dovs

Exp. /A

Sulfuric Acid:
Brand €t ¢nn
Lot # B5YsSD7
Exp. 2 A

pH BUFFER SOLUTIONS
pH 4:
Brand Aicca

tot # 7
Exp.

Manganous Sulfate:

Brand A(CcA

tot # pads
Exp. A

Thyodene:
Brand /=03 fen.
Lot # 21225Y
Exp. LA

pH 7:
Brand _S/ectrvim
ot # £ €20F
Exp. 3743

pH :

Brand

Lot #

Exp.
CONDUCTIVITY STANDARD SOLUTIONS
200 umhos:

Brand ﬁmpug-,q_m

Lot # 42920

Exp. ol g(i-/

ALKALINITY TITRATION

Sulfuric Acid Solution N/50:

Brand Mallonck 97
Lot # A 3¢¢
Exp. pdis

- HARDNESS TITRATION
Hardness Titrating Solution:

Brand (<l
tot # £¥033700
Exp. ..

CHLORINE TITRATION N/
DPD Powder Pillows:
Brand
Lot #
Exp.

PLARC501-632

720 pmhos:
Brand BlolHAnm_

Lot # £222C
Exp. 2129

Hardness Indicator:

Brand (a é;‘,m
Lot # 2A0Z 2

Exp. &

Potassium lodide:
Brand
tot #
Exp.

Ending Date:

Beginning Date: 5-({2-93

5-2-93

Sodium Thiosulfate:
Brand #«¢c.49
Lot # /776 ¢
Exp. H-94

pH '10:
Brand [§g<c4
lot # _Ao37
Exp. i ;’\Ziﬁ

2c0  ymhos:
Brand 8Ste/rtvie,.
Lot # J302C
Exp. n{gy

Hardness Buffer Solution:

Brand (ﬁ: Lo
' Lot # QQCQE
Exp. _AA

FAS:
Brand
ot #
Exp.




. Project Instrument Record.Sheet
“ LS
Project Study Musel Ked T.. Mo, s
‘Beginning Date__ 5 -2-93

Ending Date_ §-2|-9%

DO Meter Model {351 Molel <7

TVA Tag_S ¥334S
Calibration Date &-(3-272

pH Meter(s) Model (ripn fescarch  Msbel SA25T
TVA Tag___# 7Y/3
Calibration Date  4-/F 93

Model Dripn Researctn Mose) 4TiA
TVA Tag__ 47285 F
Calibration Date_1 -13-9%

Conductivity Meter Model YS\ Mofel 39
: TVA Tag_5973%9 .
Calibration bate_24€7 2-17-9%

Thermometer (s) Model £R1co X 494
TVA Tag__M_ 1Y% -
Calibration Date 12- -2

Model e
TVA Tag
Calibration Date




ATTACHMENT Il

COPPER ANALYSIS REQUEST AND RESULTS




—_ Z /\; T b

| TVA 291 (ACD-4-82) REQUEST FOR AND REPORT OF ANALYSIS /
. oc ., / rc/ € Lo
: Date submitted S-/573 Labofatory No._ . .

' " Date wanted__ 6 —(8-73

Date reported Charge to account No. 4210 ‘04200 - §5555, . ok

GENERAL DESCRIPTION:__/2Jusse/ _ [fCofererce  [OX/ceqt T TesT

Cg:iggg;"ﬂ Specific Description for Each Sample
Y/ PACY) / Final 7/ Conttye /|  S-/8-23
o7l R Fine/ [/ 0. 32 g Ce
04T S Froad /O GRS~ /z;; Cm.
oyUsT3 7 [ ’7"/// A5~ 119 Cec_
o T4 s F”?‘*//o?u— /17/(1 Cee
@‘/(5'5 b Final / 5.0 (:J v
RALC/] t Blank o
. Remarks, method, etc.: 'ﬁ'/"a-/ Cq@oe r ¥ wmix 50/?7// e .é?f;é;d_' _@4—/72\5_’_-3
ANALYZE FOR
Leb. No. | OURE Byeqz

Requested by Dary ?/.t Sin be /< Notebook page

Address ﬁfl —BFN ' Analyzed by ——

Request approved by Laboratory

DISTRIBUTION OF COPIES:
1-— | To Laboratory

2-— -2 Returned to Originating Office
3— Retained by Originating Office




11064 (WR-1-80)

D ———

SAMPLE CUSTODY RECORD

ACCT. # 42\ D -Nit2ep-8555S, T

. P :
{. survey_fusse/ Lot Tox DATE S 1373
SHIPPED FROM 7L = L5/~ viaJvid  WMacd
SHIPPED BY C)CY/’I’/'{//? :“>'r71 é?c /( AT Moo
TIME
AT ON
RECEIVED BY TTRIE \ SETE
BOTTLE REQUIREMENT*
CHECK AS INDICATED:
{
SHIPPING y .
RECEIVING g SIS AL (WAL
AJ/\S /&S a9 &
/o f &/ SA S, S &F
o /XS X O ONE, & N
: A0/ SIS/ ES S S/ SN S /&
g TAG NO. S/ /S S/E S S/ o) &
22 g X
= DF mal /(ea ‘ ’
= f?)ﬁ'ni/a 3/2 /)
o (Db .65 |
L @F»,f//. 25~
: DFn/2.5
4
@ Fm/f. 8]
1 Blank ]
3
[ 1
9 7z
el el
A
T N
[
NO. OF ICE CHESTS SHIPPED RECEIVED
NO. OF SHIPPING CHESTS SHIPPED [ RECEIVED
LI NO. OF RACKS SHIPPED RECEIVED
NO. OF FIELD SHEETS SHIPPED = RECEIVED
P - R
,///,:..-../‘” ,“ 4«-—3/{/ pate 2 /8- 82

SIGNATURE OF SHIPPER

*IF THE NUMBER OF SAMPLES Of .EACH TYPE RECEIVED IS DIFFERENT FROM THE NUMBER SHIPPED,
NOTIFY THE WATER QUALITY AND ECOLOGY BRANCH IMMEDIATELY.




Chﬁ‘”'li A Y {:,"la.“ C T iyinensy Tugime s o ?
Frrtal At FERORT ny t=

e e ia [ AR R

2" INFO D SAMPLE SE 00
TCMT DR IMAL/CORTEOL Set g LOGDATE BT
"TYPE o UATER DUEDATE PSR A
AVCT/HUME @ 4210-011700 - 9RE8T F ueg P'LEAD T

U B ) ]

17

)

Lab Sample Numher -93/7045F0 Projerct Leader 1tiilyoaw

)
"
-
-+

Sample “ID Information o
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“ .?%:wz.w Checklist
._ . _ . ARL Toxicology Laboratory

R o : . Octaober 30, 1952
el L . Position: .- .- -Page 1 of &

Training Record for:

T LR . . ~

M A RS -, have read the “Referenced Chapters™ of the ARL Toxicology Laboratory Quality Assurance Program and Siandarc
o.om.:mﬁ:mT..onmucvmm:m::wf ,

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

W CHAPTER | e ! TRAINEE SIGNATURE AND DATE - “
| chapTer 1 _ _ o . ) _
" Introduction “ “ i e, T S22 “
| cuaprer 2 _ _ S S |
| Facitity Lo _ T TN .-z |
| | - . = - _
| cHaPTER 3 | [ - L ] i
“ Personnel “ S " e A W= DS A A "
| cuapter 4 . | S T L _
| Health and Safety |- P ! L = e T pE . 2 =72 2
* A ~ — — - ”
| cuapTer s _ _ e ) \ _
: ] VAl o -~ 7 - gz
" Quality Assurance m PR : “ e nﬂ.ﬂ.\ L -z F2 “

PLARC501-~975




Y

i 7 Dctober 30, 1962
,_ e.--. . Page 2 of 4

1, e v e , have read the ARL Toxicology Laboratory Quality Assurance Program and Standard ovmwmndzn 1socma=1«m zmscm

The trainee will iniiial the READ and TRAINED columns for the referenced SOP after (1) each applicabie Siandard owmxm ng Procedure has been
read, and {2) after training has been rezeived vq the Unit Supervisor or approved «1ww=m..

" The Uinit Supervisor or wnummmmm trainer qud initial the vamHnHmzq coiumn after the calibrat dosm unonmazﬂmm and nmanzdwrdoam ﬁdm applicable)

have been satisfactorily performed by the trainee.

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

TRAINED | PROFICIENT

_

SOP Section

2

e e e fe s e o e e bt e e B e e b s e [ e e e e e

TRAINER
Azwnmv

TRAINEE SIGNATURE AND DATE

SOP-1
Sampie Collection and Handiing

.~
’

,.(.

movum
vwmvmwwrﬂos of wmmomnﬂ rm

%
1
‘

SOP-3
Glassware Preparation

SOP-4
Fathead Minnow Culture Methods

SOP-5

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

Preparation of Laboratory
Reconstituted Water

| sop=7
| ceriodaohnia dubia ncdwcﬂm s_\wm
|_Methods ¢
PLARC501-375(2) ’ ’
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“*“Training Checklist
ARL Toxicology Laboratory
: October 30, 1962
.- - Page 3 of 4

SOP Section READ TRAINZD ~ PROFICIENT TRAINER

¢ TRAINEE SIGNATURE AND DATE
(Name) _

SoP-8
Daphnia pulex Culture Methods

SOP-9
Algal, Selenastrum capricornutum,
Culture, Methods

soP-10
Algal Cell Enumeration

SoP-11

Fathead Minnow, Pimephales

| _promelas, Acirte Toxicitv Test
| sop-12
| Fathead Minnow, Pimephales
|_promelas, Chronic Toxicity Test
SOP-13

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

SOP=14

Daphnid, Daphnia pulex or
Ceriodaphnia dubia, Acute
Toxicity Test

|
[
|
|
|
|
[
|
| sop-1s
|
|
|
|
|
_
|
|

ff

Cladoceran, Ceriodaohnia dubia,
Survival and Reproduction Test
SOP-16

Algal, Selenastrum capricornutum,
Growth Test

SOP-17
xm*.unﬂ,m__,.nm Toxicant Testing

N
2
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Training Checkliss

ARL _oﬁno.,om« Labor. atory
" pctober 30, 1352

Page 4 of &

D Y M e B— — f— A—— (—— — — —— —— ——— ———— {— A G St — ——t e Wt

SOP-24
Microtox (Microbics Corporation)

_
_
_
p
SOP-25 _

Duckweed Toxicity Test Em.:s _h

SOP Section _ TRaIneD | prorrcient | Trainzm | TRAINEE SIGNATURZ AND DAT m
| | _ {Namz) | : |
| | _ _ _

SOP-18 | _ | | " - |
Physical/Chemical Analyses _ _ e | - | \\.u.)\l\\hl,. H..\\ L o _
| | o | | P - < e Ll T £ |
SOP-19 | | _ _ " A |
Statistics | | | | : |
1 I | | - _
SOP-20 | | | \ A - |
Report Preparation [ e _ \ | R\\.V\ M.IV\( P P !
|90 (e | M - 73 “
Fresmat e 7 L |
_”.mw water Musse)l Culture Methods _.vv_ nm U( ‘ i o ™ Vomio 3 _ .
S0P-22 | - _ — . |
Freshwater Mussel Test Methods Y | ; J N - / _
© ,l\h\lm | I\M,.\.)l\“\ \ -2 f2 |
SOP-23 P _ =~ [
Rotoxe , M b |
| _ |
* |-
[ |
| !
_ |
_ |
! _

ISR, NS VI S
: 0
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Training Checklist

ARL Toxicology Laboratory

; Dctober 30, 1992
_ Page 2 of 4

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

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

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

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

-

T SOP Section | reap 1 7rawmen 1 prorrcient 1 “TRamner | 7T TRAINEE SIGNATURE AND DATE ..._

! | } 1~ b (Name) . _ |

| | | l | | 1

| o |7 | |
TPl o 3 | .. A

] mm_ﬁ,.@ Collection and Handling i~ r _ PP _ JPf _ _ Q\Sﬁmum\\ ND iD-7-9 A ~

o o o Lo | s ol “

_ vwmvw_..m.sg of Reagent Water _ _ Jr | JPP | J N i Q » vb&h\& B

o forr [ | om | |

N Jpp 1 o T

| Bmmmzmwm Preparation _ ) _ PP | PP B om _ i
| sops | | I 1 H_ b
o “ mm.n—.mma Minnow Culture Methods ” UNQ __:\\.\.Q “rrul\\b ww.,,..u\ﬁ..m 1 w

Hatching and Pr vmﬂmﬁo 0 : - : s
_ Live wl:« m_..lm Arlm”dmb 1 TJPP- ] U.\.,% } Q.%\o | \QM 1 1
vw,..u jon o goBSQ “ S . , )

- |_Reconstituted Water i I L JFPF 1. .3I77 1 o

| sop-7:: . | ] [ | | ]

] nmq.dgum::; dubia Culture | ] i 1 | ]

_ Methods l 1 1 I l |

E.Dzhmeulmvmamv o




J,nﬁm.w:w:.m ﬂ.,.wnn.zmﬂ

ARL Toxicalogy Laboratory
- October 30,-1952
+ -Page 3 of 4

SOP Section

READ

tranen | proFrcient | TRAINER

(Name)

TRAINEE SIGNATURE AND DATE

SOP-8
amo—::m pulex Culture Methods

_
_
!
|
{
_
!
_
~
|
|
!
|
_

SOP-9 . .
>Ew~ mm..w:mmﬁ.s: capricornutum,

Culture, Methods

SOP-10 .. %l
Algal cell m:ﬁﬂﬂwﬁos

Sop-11
mwn:mwn Minnow, Pimephales

|_promelas, Acute Toxicity Test

| sap-12
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(ened  Craey

Fathead Minnow, Pimephales

|_promelas, Chronic Toxicity Test

Y
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7

SoP-13 )

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

s

i -
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(4
=
>

T A}M\vxﬁf\Jﬂ\\ unwvw\.L

SoP-14

Daphnid, Daphnia pulex or
Ceriodaphnia dubia, Acute
Toxicity Test

\ﬂ
LAY

¢

4\
3

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

=&

\
Y

(-
5

SoP-16
Algal,

Selepastrum capricornutum,

Growth Test

sopP-17
Reference Toxicant .:wmﬁ ng

_
_
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.

Training Checklist . .
: ARL Toxicology Laboratory .
R Do .- October 30, 1992 ...
_ S Page 4 of 4

| SOP Section | rean | trRatnen | PROFICIENT I TraIner | TRAINEE SIGNATURE AND DATE _
| N - Ik Sl (namey - L : |
_ | _ | | | |
e v o |~ |on | ”
Physical/Chemical >=m._<mmm, np¥ v N Nv — -
| |- .Nmm_ | | om | (m\h ] e S-237-93 |
| sop-r9 _ | _ | _ & J |
| statisties = 0 vl y B | .. _
. | A | ] | < |
T o e |
Report Preparation B
e 1 ; B o | |- -
“ soP21 . “ B " " “ ‘ _ “
Freshwater Mussel Culture Methods ~DP S
_ ot MBS | PP . _ _
| sop22 | SV NS | _
“ Freshwater Mussel Test Methods “4m S _.U.zv Ao “ “
“ $0P-23 R “ “ o] “ “
Rotoxe ._ : oy}
_ . GES| WP | v | _
I sop-24 . R _ _
" Microtox (Microbics Corporation) | ! - ___ - _ 4 “
| sop2s . _. o A R |
| Duckweed Toxicity Test (ASTM) | . S | c ! ) . I
_ | | _ N | |

PLARC501-975(4)




S S e : T _ nw . . : October 30, 1932
Training Record for: V&Nmﬁh 4 M. PMQ h\m\ﬁ | Position: £_)¢ b\wum\,.& | Page ;. of 4
: . !
I, QA\WA\N\;v \\u vmumremw have read the "Referenced Chapters" of the ARL Toxicology Laboratory Quality Assurance Program and Standard
(

onm_‘.mﬁ ng Procedures Manual.

The S.ﬁ:mm will initial gm xm>a noras and will sign m:n nmnm the TRAINEE SIGNATURE AND ca,m column after each referenced chapter.

CHAPTER “ READ TRAINEE SIGNATURE AND DATE
CHAPTER 1 “ ,
Introducti -

prredietn _mﬂ \&Qt\\ é R&\ 12/3/72

" CHAPTER 2
‘Facility

%&\C s N:ﬁm\\w (R 2/ G
Q\M\\\\\\,\ O o (R/2/ 2
QN§§ C.ioad, /3/0/20 .
TV@A\&«\\ L 2/2/a0

CHAPTER 3
Persannel

|
|
!
|
|
|

CHAPTER 4

Health and Safety _w Q& _
|
|
]

_CHAPTER 5
Quality Assurance

" P T SN GE—— P At — —— ——— S—r— D Gt Gdiad G epmo
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Ll S EAoﬁB.ﬁoﬁ ruuo-.wwoq
S b onwacm1.mo 1992

kum 2¢0of 4

A, :m<m read wzm ARL Toxicology Laboratory Quality >mm=1msnm v1ou1ma msa mwmzaw1n oumﬂwndsm vﬂonmn=1mm zm::wd.

The wnmdsmm will dsuwawg ‘the READ- u:a TRAINED columns for the referenced SOP after (1) each muvddnmvdm Standard Operating vﬂonmncwm has been

read, and (2) after training has been received by the Unit Supervisor or approved trainer.

EN

The cndw Supervisor or approved trainer will initial the PROFICIENT column after the calibrations, uwonmn:amm. and calculations (if applicable)
" have. vmm: satisf mnn01ﬂd« performed by the trainee.

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

SOP Section

TRAINEE SIGNATURE AND DATE

SoP-1
Sample Collection and Handling

SOP-2
Preparation of Reagent Water

SOP-3 T
Glassware Preparation

SOP-4 - . -
Fathead :ﬂzsot ncﬂﬂcwm 3mwsoam

SOP5 .
Hatching and Preparation of -

_Live Brine Shrimp (Artemia)

SoP-6
Preparation of Laboratory
Reconstituted Water

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

SOP-7

Ceriodaphnia d
Methads

ubia Culture
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Sy

- Training Checklist
ARL Toxicology Labaratory
October 30, 1992

Page 3 of 4

s St o G- S S— o — f— — —— — —

ﬁ

SOP Section READ

TRAINED | PROFICIENT

TRAINER
(Name)

 TRAINEE SIGNATURE AND DATE

SoP-8 M
Daphnia pulex Culture Methods

SoP-9

Culture, Methods

sopP-10
Algal Cell Enumeration

|
_
!
N
N
., |
!
|
I
_
,

1

P

SOP-11
Fathead Minnow, Pimephales

|_promelas, Acute Toxicity Test

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

i

o

| sop-12
| Fathead Minnow, Pimephales

4

s
(-

_
_
_
|
_
_
_
|
1
|
_
_
|
_
I
|
_
|

| sop-13
| Fathead Minnow, Pimephales

| promelas, Embryo larval Survival
|_and Teratogenicity Test

|_promelas, Chronic Toxicity Test

23

*

/ bosde 5/35/23

SoP-14 .
Daphnid, Daohnia pulex or
Ceriodaphnia dubia, Acute
Toxicity Test

Uy

<

‘<
om

_
_
|
1
_
_

¢4
Sop-15

Cladoceran, Ceriodaphnia dubia, |, ., 4
Survival and Reproduction Test

wa

S
G

_
l
|
_
|
A
{
_
!
|
_
|
_
|
_
_
_
_

c
SOP-16 :
Algal, Selenastrum capricornutum, |
Growth Test {

B i e B T e L Ry SUERPSTPIET Y S

S0P-17 |
Reference Toxicant Testing “ %Nk\

v
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qwmuzdam Checklist -

>mr qoxdnodomm rmvoﬁmwoamn‘
October .30,:71992
~ o " Page 4 of 4

1

qm>Hzmc | prorrcrent | TRAINER

TRAINEE SIGNATURE AND DATE
{Name) ,

" ¥ S0P Sectian

SOP-18
Physical/Chemical >=m~«wmm

SOP-19
Statistics

N <

SOP-20
Report Preparation

SOP-21
Freshwater Mussel ncdn=1m zmﬁsoam

Sop-22
Freshwater Mussel Test Methods

et oo R e S e |

|

SOP-23
Rotoxe

S
§
3

SOP-24 L o p e
zunqowcx (Micrabics no1vo1mﬁ.ozv

Sop-25
Duckweed Toxicity Test (ASTM)

[SURPRI FUIpU EUTpEp WD SUSpE SIS SN S | S
USRS TN, VIS DI SUN S S, S, Ty, M=

I
|
_
_
_
|
,
_
_
|
_
_
_
_
_
_
_
_
|
_
_
|
l
_
|
_
!
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» have read the "Referenced Chapters" of the ARL Toxicology Laboratory Quality Assurance Program and Standard

The trainee will initial the READ column and will sign and date the TRAINEE SIGNATURE AND DATE column after each referenced chapter.
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. ST i no. ., have read the ARL Toxicology Laboratory Quality Assurance Program and Standard Operating Procedures Manual.

The_treinee will initia) the RZAD and TRAINED coiumns for the referenced SOP afier (1) each applicable Siandard Operating Procedure has been
reac, and (2} after treining nas bpeen received by ine Unii Supervisor or zpproved :rainer

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

After the READ, TRAINED, and PROFICIENT columns have been initialed, the ﬁdmwzmm will sign and date the TRAINEE SIGNATURE AND DATE column.
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Duckweed Toxicity Test (ASTH)

BT B e S B e el e TS T IS SISy S e
R e e e Y ] et S s e | Sttt
e A A S G S T S — . S G— - A— W, SO — ——— —— —— C—— — — fa a—r {—

_
_
_
_
_
!
_
_
!
|
_
!
_
_
1
_
_
I
|
_
!
_
_
.
_
_
|

- - PLARCS01-875(2)




