Test Title:

POEOR/230/2-~T77 5

STANDARD REPORYT FORM
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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

1.0

Reference toxicant testing using juvenile freshwater mussels was
conducted as part of the CR-ERP biomonitoring study of Clinch River
sediments to assess the sensitivity of test organisms and the
overall performance of the test. [1l] Tests were conducted_ using
moderately hard synthetic water spiked with known concentrations of

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 LCgqp value of 1.12 mg Cu/L which is lower than the value
of 2.02 mg Gu/L obtained in a previous test. Too few tests have
been conducted with copper as the toxicant to determine a normal

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,

Control and/or Dilution Water: Moderately hard synthetic water.

EXECUTIVE SUMMARY
copper as copper sulfate.
range of values.
2.0 SAMPLLE GOLLECTION/TREATMENTS
2.1
and were used daily during the test.
2.2
2.3 Sample Dates and Times: WNot applicable.
2.4 .Sampling Method: Not applicable
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Sample Storage/Handling: All saniples 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 HNOg following procedures for
preservation of metals samples. [2]

Sample Transport: HNot applicable

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

Test Treatments: HNominal 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 ORGANTSMS/CULTURING CONDITIONS -

Species:- Anodonta imbecillis, freshwater mussel

Source: 1In 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 uym 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. Non-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

3.8

3.9

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 culture were checked by
microscopic examination of animals when culture water was
changed.

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.
[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.

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 - - -

4.1 °

4.2

4.4

4.5

4.6

4.9

4.10

4.11

4.12

4.13

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

Modification/Deviations to SOP-22: None
Date/Time Test Initiated: May 12, 1993/0935 CDT
Date/Time Test Terminated: May 21, 1993/0900 CDT
Age of test organisms: 8 days old

Test Chamber: 50 mm-diameter glass cylinder (75 mm tall) with
100-ym 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 Control: Moderately hard synthetic water spiked with pH
adjusted reagent water to exclude pH as a variable since copper
stock solutions were acid preserved.

Test Temperature: 24°C + 1

Photoperiod: 24-h dark
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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 HNO5 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 LCgqp values. [6]
Decision processes followed for testing mussel survival response
are shown in Section 6.2.3. The program used for LCsq
determination for this test was the Probit Analysis.

4.14 Renewal Period: 24-h
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. [5]1[6] Any known
deviations were noted during the study and are reported herein.




5.2 Physical and Chemical Methods

5.2.1 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.

5.2.2 Instruments: All identification, service, and calibration
information pertaining to ARL laboratory instruments is
contained in bound Laboratory Instrument Logbooks and specific
instruments used were documented on an instrument record sheet,
along with daily calibration record sheets, contained in the
study notebook.

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

5.2.4 Dissolved oxygen was measured using a YSI Model 57 oxygen
meter. The instrument was standardized (using the Winkler
method) and readings were taken according to TVA procedures

—-DS-43.6 and-PS-~42.4, respectively. [2]

5.2.5 The pH was measured using an Orion Model SA250 meter equipped
with an Orion Ross combination electrode. The instrument was
standardized and readings were made according to TVA procedures
DS-43.7 and DS-42.8, respectively. [2]

5.2.6 Conductance was measured using a ¥YSI Model 32 SCT meter. The
instrument was standardized and readings were taken according to
TVA procedures DS-43.3 and DS-42.3, respectively. [2]

5.2.7 Alkalinity was measured by titration of 100<hL samples with
0.02 N HyS04 to an end point of 4.5 according to TVA procedure
DS-42.1. [2]

5.2.8 Hardness was determined by titration of 50 mL samples with EDTA

to a colorimetric endpoint using an indicator (Instructions
provided by Reagent Manufacturer [Calgon]), Schwarzenbach
Method.

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

6.0 RESULTS

6.1 Summary of Results: WNine day exposure of juvenile freshwater
' mussels, Anodonta imbecillis, to copper reference toxicant
resulted in an LCs5g value of 1.12 mg Cu/L, based on the measured
copper concentrations.




6.2

6.2.1

6.2.2

6.2,

3

Results, Survival Data:

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
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Daily Percent Survival Summary for Anodonta imbecillis, Copper
Sulfate Reference Toxicant Study, CR-ERP, May 12-21, 1993.

Total Daily % Survival

Treatment 1 2 3 4 5 6 7 8 9

Control 100 100 100 100 100 100 100 100 100
0.34 mg Cu/L 100 100 100 100 100 100 100 100 100
0.67 mg Gu/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

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 Gu/L 70 100 80 90 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




6.2.4 Test Endpoint: 9-day LCs5gp = 1.12 (0.98-1.28, 95% C L) mg'Cu/L.

6.3 Results: Water chemistry summary for Anodonta imbecillis,
Copper Sulfate Reference Toxicant Study, GR-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 CONCLUSTION

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 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 TOXLCLTY TEST (MUSSEL) MASTER CHECKLIST Study: /IL,sse( Rel Tre Al "73
T

———t

Date lssued: §-7-93 To: % From: <J ¥V

1. Test organism availability: T.L.*%g c.u.t Date 4-¢ 93

2. Sample Gollection Coordination: Date MA By _JA With w4

3. Glagsware availability: T.L. ozé Tech Date S=2-r2

4. silt/Phytoplankton availabilty: sSilt- By J9J5/Jr Date ¢/3:193
Phytoplankton- By _DJs Date 5= Z 73

5. Glassware prep. complete: Date 5 -ip-73 By __44f

6. Data Sheet prep. complete: Date S-(0-93 By Vg.é

7. Test organism availability verification: T.L. é’ﬂ

8. Test Initiation: Date/Time 5/i2/73 0935

9. Test Renewal: Day#: 0 1 2 3 4 § ¢ 7 8 9

Meter Calji?). T.L. % #4_ 223 S VP P45 045 _974_,; LS 5
T.M.% ~ - - e S S S

Log Samples T.L. MA WM& HMA MA WA A WA NA 44 N/A
T.M. A MA_ YA _ A MA PA NA NA A N/A

Initial Ghem. T.L. #&4@_%%%_&5_%% _‘%,c_ N/A

TH. JfF 78 P F2P ore 7w e 75 Ts w/a

Renewal/Counts T.L. %S Agof 1%,; o177 yS o Krs 5. ¢ AN )]
T.M. P JPP P _Gfp SFP Lsfop IfF Y, “T¢ -

Final Chem. T.L. N/A %{S gﬁ oy 915 o4 %; _,9;55__/—@;_# 5
TM. WA 0 S0 T PP Ffsp S 15 TS T

Meter Recal. T.L. @6 %é__gzg_ L. ofs_ A %es g A AN

TM. T JPP OPP HE SIP & - wa wA pa

Paperwork T.L. % Dﬁ( pi 62 %) _%ﬂ_ NIid s }/3— gL
S .

reviewed T.M. _~ P W I i < o] -

10. Test Termination: Date/Time S'-Jl-‘}}/u’/uu Na’f‘;""‘i‘
7 LCSD = .o
12, Run Stats: Date $-2¢-92 By ?‘/,,Z,J ECSD - p Bo (sriesv o dail)
W51 oy Digsjmms Akl
13. Report Prep.: Datg () 5, By )] ‘5/ Sy LCgp =L
14. Report Final: Dpate &-18-95 By TWI Approved: D&
*ream Leader TCulture Unit #Team Member

PLARC501-1513




Date: 05-06-93

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

Copper stocks prepared as follows by D. Simbeck using EPA Copper Sulfate
reference toxicant, Lot #,4¢, Ampules #_3904s; Ampules #352(, 50 mg/mL Cu:

2. Add 5 mL CuSO4 to a 100 mL vol. flask and fill to line to obtain Stock

Damien J. Simbeck

Pour into 100 mL beaker to mix.

Dilute to 100 mL

mL_50:50 HNO3

#I = 2,500 mg/L.
3. Prepare diluted stock series:
Cu Conc. Stock mL_Stock #I
Control 0.00
46.75 mg/L 1.87
93.75 mg/L 3.75
187.50 mg/L 7.50
375.00 mg/L 15.00
750.00 mg/L 30.00
4. Prepare test solutions:
Cu Conc. Stock mL
Control 6.67
46.75 mg/L 6.67
93.75 mg/L 6.67
. 187.50 mg/L 6.67
hing 375.00 mg/L 6.67
750.00 mg/L . 6.67

1 100

1 100

1 100

1 100

1 100

1 100

Dilute to 1000 mL Cu Conc. Test
993.33 0.000
993.33 0.312
983.33 0.625
993.33 1.250
993.33 2.500
993.33 5.000



MUSSEL TEST RECORD SHEET
Anodonta imbecillis

Project _Mussel Ref Tox May 1993

Beginning _ Ending
Date/Time _S-|2-93 [/ 0935 Date/Time JS-72(-93 /p9ow

Personnel _Simbeck Posey Sesler Afran Al Grpzedez (o20e)

Mussels placed in test vessels: Date 5-7/-93 Time idue 1295°, 4o /530

Mussels per test vessel: [@ _1n  Nel #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 -

Control7/Dilution Water: F-Med #'s 1330,1332 ;335 13711555

Source __A4L p.-e.m.ra( Date Collected/Prepared 5[;:‘/,';’[:0 sfes, 5/

CULTURE,_HISTORY:

Date Date
Culture ID Started Transformed
g93-4 4-37-93 JS-¢-93

FOOD/SUBSTRATE PREPARATION:

Phytoplankton Started Phytoplankton Concentrated
SFry- 93 52¢-93

Silt Collected: Date/Location #fso(93 [ Bt Pl & [oyloes

Silt Filtered (Date) ¢/z:/(923 Silt Weighed (Date)_5//o/s.3

Volume Weighed - J_ mL

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

Replicate 1 Lo3141 mg 2, N 44 mq (1 115 mg
Replicate 2 Lo, mg 2, 3021(, mq L) 75,30mg
Replicate 3 LrtsT/( mg T,249345 mg L% 209 mg
Average dry weight 1 \1405/5 mq/mL PLARC501-130(5)

2359 mj/,.‘[_ Bl (_9_,;,4 = 707, 43mg Ary 511
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0.625 mg/L Cu

TREATMENT :

vy » O B * [la}
9/mu.35zoé?f)m/w31m.
llMJillliJWllllJl!ll T4
o B ST 9 J 9 g |~ Y
S e N o A A A O My
o A\) ¥ 2, K] lm..m
RN =4 Q 3 Q o9y O - 2 Q Dw ~
PR | P 3 ] e s ] e ] e e — — - ...
S ‘o v ? s v
I8 2 9o 90 29 9 I o clqt
11— === | 5 §
S ,”_ &
~ D ../..A(
o d;. —~ O © w QI \0/ S N 3 //L;.v
et [FSPU NN (USRI NSRRI SIS NIV S N P — wg
of W ~ IR I 9 A RN NEER W aww
S Bt S s SO N N N Mt M A L PR
48 9 9 Q 2 » A7
» ) Q
meootoatoomooml.
LAY e O Q) Q 1
=X d O R
ol 4 9 98990 8 Ol o
-1 = —— ———f——]——] —————————— >
~ &
= = SN
. o - - o N
3| Q ) ] Q S o
> & 2] 0 0 1 u W
<o | w 0 | w 0 | uw 0 |w NN
m All> e g idlofoglS|lo|ol5>|olo S
Al D e [ @ e o e a | ® S~
o B R I I T S I I S RN B S P IS S 1
RlniQa|c wiA|ldln |l len o]
= oid P |3 |8 (3 |3 [ | C B M
o o o o <
) o © o) [
B ~ _m B f

BN
8 ;
. 5 o

JiC2ie

... Rea,
K V}1.\'A M

G el
AN T T S Y Y T || — g2
1 | :

LR EREEREEEEIEE

O T — \n| = D — P
N = D o~ o~ Ualiieally B2}
admfaor,V.O/.QnUI.%.r:mx
NG E g

[y ) w.. <
SMM..JANA,OII\UOIOlqo(IwM
TS T T T =TT

5 3
4 W mlm Q| T T —1 O o~ Q| —| Y| — ~2 3
11— — e — ] — I v

\» &
L.ﬁ D o o @ o 2 | ol—5%

W o Lo ¥ *
l.|,||Illlllllllllllll’lllll b 4

> O M\l d\U s
LMxIOO/,.oD.IODMDDM

% -

™ % k 3 ® 1

A5 Ao 9D 2 s aldx
— il a

N Vi
L.ﬂ S = 2 3 m
O O s s e e R £

n e o o NS

<3} e ] ) e 2
m B v 7! 0 7] Y.

[ o w0 (o) 0 o (7] (0} 7] 4™

Atz lelgl>lelg|b|oe|o|s o] & b

T T BT I N B VO Y- I VR B IR i o
B -G T T N B I TR BT O A S IS B i <l
<l |Aidn|lad|ld|nl|ladlc |0 - L.vw ;
# ol b e o (o [ e [ |2 |2 e awm .

~
e (X} (X} .e Im/
~ o ™ < ,cw
o o o o <
Q Q Q Q &

A e o x [~




2.500 mg/L Cu

TREATMENT :

aq \, - / .\ “. vy u. / \
N // \ 1../ v}: ~} 0 QA J o N~ N
AN N T T Y A ulusnLylllllnillil|\> o
i A ) o 1 - 2 o /
N \ oy — l_
|lW|lkmlllll, B s I A 0 O R T A / HR
i
N N N . ; /| m
N \ y \ // -~ Ao~ | Qo a ~ / .
S | IR [N NIV JER (RO M (R S N AU N N A W .IIII.II.IIV'II P4 N . i
IEREEENE NN EEs ¢ X
= O O X C 9|27~ Do ~| 2o < e /
™ m. A\ —
llIllllllllllll'llllllllll S| t— gnamet] G— t— Gu— vrare] s—— lll'l"llt v — — — g—, t— — /
N ¥ . ™ i
Wl X —~ C| T O | o O ™Ml o~ -8 N 2 | = \ /,. w,.ﬁ
S . A N e N M I nlwllwklnltlllnliyﬂlllzl ;
* * * - T M v w
b IR B (AR B B () e B oT IR & Bl VA FE I I IR 7 - N O o22
v .
e el e ] e ] e ] e ] e e e e e et s st e o] e ] s ] e ] s e e e e e
\ Ex . p:wm W ¢ Q >
3_.(/45 /lAl.MdOOO%I»n. MM\ W (123 o = S| o MUO/O Q w*l.oqnm
L g} X ¢
. ;‘
SR O | A O N | o | W Qs o I O ~ O T~ O W g ol 2
> S m_ﬂ - Si
S | U FENR RO SRV S — )] ———f=—————w =] — ==
n U./ _ .Zw ™~ - 1@ o _ n..w n xwl. O - %o S hn ©
A 537 VY ~ ~ ™~ NES A S RN Qo =] 9 T e
D Ca L P S pu— e el L UrOP PG pu——— u ] s ] et ] s evmee] e, ] et ] et wrrtr] s ] ot ] ats o]
O
d 3
<~ 0 Q I - Q Q s
E
. g o] o L] . ] o L] o ¥
x @ @ 0 ] of | 4 = | ) @ ] @ >
Aelo|a o |w o | @ o | w A& |o|a o | u o | a o | w K
AQA|>|ojo|b>|o|w|5|o|o |5 |0 lw IR >|ejv|>|e|uv|5]|e|w |5 |0 of ¥
e I B ST BRI B B B e 2 i v 0 ol I 0 - I O O I IR ANV B B (ST IV =3
~ Rt |l lolA|lo|lolmlolao ol I N I T ™ I I XS IR B R I I )
Ll Qv |lAld v |Ald|w A & lniAaiag | Al |aldg e B %
3= i3 |4 |3 {3 |3 [ |3 | % | dk | 2k m d fd (3 {3 |3 [# | |2 {3 e |- rﬁ m
(X3 s .s . (Y] X . e J Lo
o~ N ™ <t m ~ N ™ <
iy o a a = o o o au < b
o) () o ) 3l Q Q Q Q « o
AR L g _m| gl I e g m o o



[ g

@

'é&mhd Cbna,
T =

e

reftox2

Conc.

0.3400
0.6700
1.3000
2.6000
5.7000

EPA PROBTI

Number
Exposed

40
40
40
40
40

AMALLYS TS PROGRAM
USED FOR CALCULNTING EC VALUES
Version 1.4 .
Observed
Mumber Proportion
Resp. Responding
V) 0.0000
6 0.1500
24 0.6000
9 0.9750
40 1.0000

Chi - Square Heterogeneity =

Mu
Sigma

in

Parameter

0.049708
0.196472

Estimate

0.0000
0.1500
0.6000
0.9750
1.0000

Adjusted
Proportion
Responding

Predicted
Proportion
Responding

0.0042
0.1275
0.6281
0.94685
0.9998

95% Confidence Limits

e o " Y Yo ae o o v oo o o S e o St S A N o S . o Sl A T A o . ol o S o na? rt® oA et it N o (o i A S S S T S W N S T S S N e SN S e w

Intercept
Slope

Theoretical

4 .746997
5.089777

Spontaneous Response Rate

0.547
std. Err.
0.147103 ¢ 4 .458675,
0.674041 ( 3.768658,
= 0.0000

5.035319)
6.410896)



vellLox.

Eul tmal ed EC Values and Conl idence lLimits

Point

EFC 1.00
EC 5.00
EC10.00
ECIS5.00
ECS50.00
EC85 .00
E£C90.00
EC95 .00
EC99.00

Conc.

0.3914
0.5328
0.6279
0.7016
1.1213
1.7920
''2.0022
23599
3.2119

4

l.ower

Uppey

95% Confidence LLimils

0.2640
0.3961
0.4902
0.5648
0.9832
1.5376
1.6923
1.9446
2.5086

0.4993
0.6444
0.7407
0.8156
1.2806
2.2381
2.5796
A.1936
4.7948



reftoxz
PLOT OF ADJUSTED PRORTTS AND PREDICTED REGRESSIOM L ING

Probit
10+
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CHEHISTRY

FIRAL

1.250 g/l
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5.000 my/t,

2.500 mg/L

1,250 ag/L
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2
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Project:

INITIAL CHEMISTRY

Mussel Ref Tox May 1993

5-12-93

Beginning Date:

Ending Date:

5:Wg0‘93

Date: §-(2-93

Per

Pa

sonnel:

[ of

ge

Simbeck

Posey

Sesler

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

|
| TREATMENT | |
— T O N R T S
vemperatue  94.(1243 |2yp |2y |24 l2ue] | |
| p.o. (before air){ 4 ,_r | § < | 8..3/| g < ILSS } g'sl { {
(after air) | | } | = 1 {
(w/s?lt/algae) 7_7 §-67| ﬁ‘l l % | : < | 8.! } { }
3 o, o | | |
PR (before alt)i¢.9 145165166 16.5 16.5 | I
| @eeerain t 1} 7 b b b
| _(wsilt/aleae) | 25007 167167 G616 SL |
(Aeration time) { ; ! { = } '}
ivi (302 575 N30 55|
Conductivity e n A2
Hardness 5-‘2 { 5 7 {
| | | | | | | l |
x 17.1 $%.9 591 |
| Alkalinity 2. | 1.2 ¢ } |
l 10 . | | | |
| * L 31| 1 1 | L2, | | |
} Chlorine | { { } ! : } I
} Ammonia } { } ! } } {
| | | | | | | |
l | 1 | | | | |

NOTES: Mol H (230

(PLARC501-130)

[N



Page Z _ of 9
INITIAL CHEMISTRY
Project: _Musgsel Ref Tox ‘May 1993 Personnel: _Simbeck
Beginning Date: _35-(%-%3 Posey
Ending Date: 5 -A—93 Sesler
. Date: 5-13-73

| |
| TREATMENT lcntr1]0.312]0.625|1.250]2.500]5.000] l |
| e s sl I MR e =
semoersze |y | 2ol 2golone lzas 2tol ||
| p.o. (before alr:)l l } : { ] } l } {
(after air) l [ I : l l { { !
(weilt/algae) | 9 51 8.0\ 9008 g/ 60| | |
| pH (before air:)I l I ! ]I | : : }
TN I N I B
| _wsiieaene) g |6 Gl bblbs bl |
} (Aeration time){ } } = { } = ; }
Conuerivity 135 1347 137 |39 |3spl3sg | | |
Hardness e ! ! 5,y } ! {
| x 17.1 IQO.(,,l | | | IQ,,Z-Z’ | :
Alkalinity 3 | | 27 { !
* 10 IEXU N T N R -3 R N
| Chtorine A T N SN SN S S N
| Rmmonia A N TN SRS NS N N N
| A N N S N N S B

NOTES: MeA W 1322

(PLARC501-130)

e e - st 2 ETr— - - —




Page 3; of 9

INITIAL CHEMISTRY

Project: Mussel Ref Tox May 1993 Personnel: _Simbeck
Beginning Date: 5-(A-93 Posey
Ending Date: $-&(-93 : Sesler

Date: 5 -/Y-932

| TREATMENT !Cntrl:O.Blzlo.625|1.250:2.500:5 ooo: :
' |

Temperature ;?3_(/= 240\ 240 EQ/o }"?3 ’ |?3 g = ll

D.0. (before air) l l { { { I =

l (after air) I - l | l { { Il

(wieilt/algae) 1 g | | ¢ ) | o) | o182 @3] |

| pH (before alix:)I I { l } IL : }

l (after air) { { = } ! } =

| wEiialee) | 60167066166 165 165] |

I (Aeration time){ { ) } ! { } : !

ivi | | ‘ | | |

conductivity 345 | 37 1347 =6 | 50| 35| |

Hardness 5,3 { ’ { -9 = }

| | | | | | | | |
* et 0. & | | 15%.9 |
Alkalinity 3 Y | { } 2.9 :
10 | I |

. A S N W N - 4 B

Chlorine l ! ! | } = { }

Ammonia = : I ! : }

| | | | | |

] ] ] ] | |

At it SO A St G S— — — — —— _—— — ot S— — —— — — — —— S— A — S— — —  —— — — —— S— t——" ——— t— ——

NOTES: _MoA # (332

(PLARC501-130)

- — -




Page ¢ of 9
INITIAL CHEMISTRY
Project: _Mussel Ref Tox May 1993 Persdnnel: Simbeck
Beginning Date: .S —/2-23 Posey
Ending Date: §-A-933 Sesler
‘ Date: > - /S -2.3%
I I
| TREATMENT |Cntrl}0.312]0.625]1.250|2.500|5.000]| I |
l ' | | | | | | | | |
| — 1 1
Temperature ; . .
P 24312421242 |43 124212441 | |
D.O. (before air) I : } ! l } = I
(after air) } | { | I { }
w/silt/algae I o . ) I I
( 92) \ 7.5\ 26172176 127 17-7 } I
pH  (before air) I [
| 1
(after air)
| P I R R e R R B
(w/silt/algae) , .
! 92 16.9 :(0,7 |Gl 71651 6.5 I |
(BAeration time) I I | I | | I
=
Conductivit I |
Y 394 397 | 34| 3481|3521 354 | | |
Hardness — | | | | |
| ID'l — | | S
| I | I
X 7.1 7. I | 7.2 | [
Alkalinit [ I ~ 0 I |
Y 3.3 = : {:7,? : =
x 10 - ¢
T O O N
Chlorine
| | | | I I I |
Ammonia | | | | | I | |
I [ I | | I I |
I | | | | | I I
| ] | | | | | |

NOTES :

Mot # (235

(PLARC501-130)



Page 9

of 9

INITIAL CHEMISTRY

Project: Mussel Ref Tox May 1993 Personnel: _Simbeck
Beginning Date: _S-(2-93% Posey
Ending Date: 5 -N-92 Sesler

Date: _> ~/£-2%

| TREATMENT |Cntr1}0.312]0.625]1.250|2.500}5.000| |
I - [ | | I | |
| | | | I | I l
Temperature R4 0 | 243124 3| .23 243 | K. |
D.0. (before air)l| | | I I I ! |
v O
after air .
P i
(w/silt/algae) | &.0 | S, | } 9. ) : 8.3 | S.3 } ;
H before air)| ' !
R N I e B T
aft i
| ( er air) { : : : : : } ;
ilt/al .
| (wsilt/algae) : G.8 : b.7 : C.1 67165 t.5] |
Aeration time | l | I l
( R Eomvs et et e e
C I vl , » .
onductivity 3%¢ | 3491 343 | 347 | 351 | 3s¢ | |
Hardness I I | ! I |
| lSl;! : | |S-3 ] l
17.1 ' | I ; ! !
* 8%.9 | | Go. la |
Alkalinit
alinity 2.4 { : : 2% :
X 10
| 136 | | l | A% l
| chlorine { } { ;
Ammonia l l l !
| l I |
I | | l
| ] l |

] ey W

T — — ——— — G— — — — — S———— DT S—— —— —— —— G ——— S— — — — S— — —— ——> — S———— w—

NOTES: Mmei H (335

(PLARC501-130)
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Page [,

of

INITIAL CHEMISTRY

Project: Mussel Ref Tox May 1993 Personnel: _Simbeck

Beginning Date: 3$-12-93 Posey

Ending Date: 5s-21-93 Sesler
1

Date: 5-{7-93

|  TREATMENT ICntrlj0.312]|0.625|1.250]|2.500|5.000}| |
' A S M S I T—
Temperature ‘2%5 WS } 24 ,;)_¢_¢ }51645} — ’ !

| p.o. (before air)l } ) { I { } }
TN N I
(wsilt/algae) | 9 |54 160190 g9/ | — | |

| pH (before air): } I } { { l }
CEETN N I I

| _wesiieraisae) 191 071 pb| bblbs) — | |
} (Reration time) } Il { ! { }
Conductivity | 3., ! 353= 3c 2 ! 359‘} 250 {' }
Hardness 5. { | 5 =

| X 17.1 '?o,(,,l l = I<0,,3-L7 | | I
Alkalinity 3.4 ' l { _3_9\ | | I
il 134 14 iBay | |

| Shtorine | | | | | | L
: Ammonia { { ! { } { ; }
| O I A

NOTES: mMed -tk (33

(PLARC501-130)




INITIAL CHEMISTRY

Project: Mussel Ref Tox May 1993

Beginning Date: L $-)2-93
$-21-93
Date: 35-(%-23

Ending Date:

Personnel:

Page

Simbeck

7

of 7

Posey

Sesler

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

TREATMENT ’

' S O S M I —
e ey P YR O R R
| p.o. (before air)l = | | { { ! i
(after -aif) ! { I I | [7 { {
(w/silt/algae) :Q:: : ¢ 2 } 5.9 g 0 :g.a : ;

pH (before air): ! { I { I : {
I I N O A

| _(wsiitalee) 1910906167 61 1
: (Aeration time) } I = } } ! {
Conductivity 350 12350 | 353 | 351 | 3sv | | |
Hardness 53 g } } : 5'5/! } {
N N I N TR A
Alkalinity 3.5 : : { { 3.3 } \ : :
A 1 N I N
| chlorine | = } ! {“ } { :
T I
| | | | | | | | |
| | | | | | |

NOTES: meA % 133¢

(PLARC501-130)



Page X/ of Q
INITIAL CHEMISTRY
Project/: Mussel Ref Tox May 1993 Personnel: _Simbeck
Beginning Date: — /2-2% Posey
Ending Date: S-A-73 Sesler
Date: _S-/9-93
I I
l TREATMENT |Cntrl|0.312|0.625|1.250l2.500|5.000| ' l
I : | | | | | | | | {
Temperature 2(/3 e !- } 9 l , { } :
D.O. (before air) | I } { ! ! } l
I (after air) ! I } { I { - { {
| (w/silt/algae) : ?,I X.l : 3.) ! ?‘I }‘X‘I l { B }
PH  (before air)} I { { i | } I {
ST N I
I i | I | | I | | I |
| (w/silt/algae) 19 (L8 jLT |k | b.lp | | | |
I (Aeration time)! ! } { : } } { I
ivi - | - | I I I | |
Conductivity 350 | 350.1353 |35‘I | 355 | | ' |
Hardness 3.3 Il - } } {
B O
I x 17.1 [ I I I | I I I I
9. 2.3 | I |
l Alkalinity 34 | I 3'_4, = I ’
I x 10 I | I I |
I l | | | | | | I
} Chlorine ; | } I : = { II {
| Runonia IR N
I | | | I | 7 | I
| | | | | ] | | | |
NOTES: N2l .4 [ 33(

—~ I e

&

(PLARC501-130)
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INITIAL CHEMISTRY

Simbeck

Personnel:

Mussel Ref Tox May 1993

Project:

Beginning Date

Posey

s (2-33

Ending Date:

Sesler

Y-2(-93

3 - 20-9 3

Date:

Tt T h— S— — O E— — — — — — — — —— — (— ——— — —— —— — —— —— SN S— r— ———- S— — S S— — ——

[Ccntrl|0.312]0.625|1.250}2.500}5.000]

TREATMENT

Ilm&

b

™M

< ﬁ% &

™M

- & =

- s o0

o oS =

M~ T T~ =
M ~ ~ | §] ~ ~ Q@
wd e Q | e M (V] =]
] ot 1] 1] o] 1] o
i\ o v} o IS}

o — Q -

Q Y] ¥ 4] ] v 1% o

8] (o] [0}] ~ (o] ()] ~ (o]

= Y4 X o 4 IK) 3 ol

i) [ I I T Q | | - i)

1] Q 1] o Q [14] o 3]

Mo~ |~ v [~~~ {un v

a 3 3| a

g O ~ ~ ~—

[0} . o

H A o

—~ ~
#N @u d% dﬂ ~
Al Y I | o«
™M
9
M
N
A
8
1
M
s ﬁm S 3| >
~| W B M e
D
ES) ~t
o . Y
5 ~ (w0 |o
o [6)] - ol ~ QD
In} 0 o e ©
[ 4] Q x o= M or=d o~
=] -] ~— ~ =
o} J ] (@) (o]
[ ] Ad - =1
[e] 0] - L =
O jari (=1 (@) [+

1335

Med X %

NOTES:

(PLARC501-130)
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Page I of ¢
FINAL CHEMISTRY
Project: _Mussel Ref Tox May 1993 Personnel: _Simbeck
Beginning Date: 5-13-973 Posey
Ending Date: 5 --93 Sesler
Date: 5-/3-43 Replicate: "y
| |
TREATMENT lCntr1]0.312/0.625]1.250[2.500]5.000] | |
| | | | | | | | I
! L ' ' L ' L L |
| Temperacure 24012431240 (29012331 240] | |
Do | 28176 1254971291291 | |
M | 78177 175 178 2.717¢ 1 | {
| Conductivity  |soy|3s54 |36 |3sc|ses |373] | |
S 7Y I T B Y N
S N N
T P N N PP B
SO 7 N P N
T A
O I
| N N N N
NOTES :

(PLARC501-130)
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Page A of _&_

FINAL CHEMISTRY

Project: _Mussel Ref Tox May 1993 Personnel: _Simbeck

Beginning Date:

Ending Date:

S-/2-93 Posey

'5-2¢(.93 Sesler

Date: 5-r4-93

Replicate: # X

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

: TREATMENT | :
| e s T S ERE S
i Temperature }075/ |233|21/ / l Q4.0 },?5/,0 {,?%()’ : {
'{ D.O. ] _ ' 4, 0, g.0 | §, 0 ! 3.0 , 7.9 :'7.? : =~ {

PH 1729 178125179 7.8 177 | | |
| Conductivity |3(a‘ ’3(0 }3(70 :3LO {34,5 }5(,1 : ! =

Hardness | 5.4 } } } } { S, é} { }
l X 17.1 | { ! ! | | | | |
|_Alkalinit:y { 3.3 } ! : ’ ’,;Zé : : :
} X 10 | 32 | ! ! } EP | | =
} Chlorine } ! ! II { = { } }
= Ammonia ’ { ’ ! { ! : } {
| N I Y
NOTES :

(PLARC501-130)




Page s

FINAL CHEMISTRY

of_i

Project: Mussel Ref Tox May 1993 Personnel: _Simbeck
Beginning Date: _ S -|2-973 Posey
Ending Date: '§-21-93 Sesler
Date: s-15-93 Replicate: _ # 3
| , I
TREATMENT  1Cntrl]0.312/0.625|1.250|2.500]5.000] | |
| | | | | | | | I
' ' ' : d ' ' ! |
| femperature 24,0 {23,8{ ?l/:?l 4/ L:B,? }2%0 l } {
| D-0- 18,01 801 8017.97] 80|80 | |
| B |7,8|37,3|7<<{75{7,>?}7,7= | }
| condustiviey  lagw 1357 V1seg (e85 | ||
S S R N N
A N N N O A
T N O I
S N N B
ST N N N N
TN S O O N
| T N O N B
NOTES:

(PLARC501-130)
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FINAL CHEMISTRY

Project: _Mussel Ref Tox May 1993 Personnel: _Simbeck
Beginning Date: S ~/2-¢3 Posey
Ending Date: S - R(-43 Sesler
Date: _S-/4-93 Replicate: #
| |
TREATMENT |Cntr1]0.312]0.625]1.250]2.500]5.000] | |
| | | | | | | | I
1
Temperature .
| omP | 2421 24312421241 | 242 | RY. 3] | |
| p.o. o 2| | | | | | [ |
© | 01 0] %.01 8080 8.0 | |
H | I | | [ . | | |
P | 281 7.917.€$1 2817281 72-7] |- l
l Conductivit | | - | | | | | [ |
Y | 365 | 345|340 | 355 | 364|363 | | |
Hardness | | | | | | | | |
: 1
x 17.1 |
| 11—
Alkalinity
: S S T . —
" x 10 I l
| — T
Chlorine l
= ; : | | | l | l |
Ammonia | | | | | | |
| | | | | | | I | |
| | | | | | | | | |
| | | | | | | | ] |
NOTES :

(PLARC501-130)




Page _ 5 of ¢

FINAL CHEMISTRY

Project: _Mussel Ref Tox May 1993 Personnel: _Simbeck
Beginning Date: S - [2-93 Posey
Ending Date: 5-2(-93 Sesgler
Date: J-17-93 Replicate: _ #1
| |
TREATMENT |Cntr1[0.312/0.625]1.250]|2.500]|5.000] | |
| | | | | | | | =
R Py P EE N e I
.D.O. | | | 4 | | | | | -
7-% 1 X‘D | (f-D | XD | 8.0 | I | |
pH | | | | | | | |
7§ l|“7.(o7 : 7.9 }7'? :—7.7 } : ; }
Conductivit > —
l Y 1360 367360 (340 1365 | 1 | |
l Hardness I ' l I l | I I l
| Tttt
X 17.1
| — Tt
Alkalinit i
| — 1
X 10 -
| B e B e e e e
Chlorine
: 1
Ammonia | | | | |
| : | | I | ] | | | |
| | | | | | | | | |
| | | | | | | | | |
NOTES : ‘

(PLARC501-130)




Page A of ci
FINAL CHEMISTRY
Project: Mussel Ref Tox May 1993 Personnel: _Simbeck
Beginning Date: : S-12-93 Posey.
Ending Date: S-Al-93 Sesler
Date: S -(¥-93 Replicate: __# A
| I
TREATMENT |cntr1]0.312]0.625|1.250]2.500]5.000]| | |
| | | | | | | | l
' : ! ' ' : ! ! |
| Iemeerature 2401203l aud |2y zloga] — | | |
| -0 1 729029180 s800ge | — | L |
| PH | 741251781731 28) 1 L |
| Conquetivity | 3,91 5, 1309 1305|269 | | | |
S N N N N N
A N N N N
T N N N N N
S Y O N N
ST N N N O
O N O O I
| I N I
NOTES:

(PLARC501-130)




Page + of 9

FINAL CHEMISTRY

Project: _Mussel Ref Tox May 1993 Personnel: _Simbeck

Beginning Date: _5-(2-¢73 Posey

Ending Date: 's-1-93 Sesler

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

| |

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

I | | | | | | | l l

| gd | ol o Toac lagg | 1 T |
Temperature . - WS

| oM IJL%‘/ L 243 [ e [ A4S (ALY ) | |

| p.o. '321 | - | | | | \ | | |

} . : .qs; 7.9 :7.67 }7.7_;_7.‘7 { : } :
H < =9 2

P2 178 113 (18 17 |18 | \ | | |

| conductivit l L | |. | | \ | I |

| Y 1369 (367 13¢5 (3¢E 3¢9 | | | |

I Hardness I l I I I l \I ] '

| L I I .

X 17.1 [ \

| — 1t
Alkalinit

S I N O S

X 10 | | |

| |
Chlorine

: 1
Ammonia | | |

| l | | | l | | |

| | | | | | | | |

| ] | | | | | | |

(PLARC501-130)
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FINAL CHEMISTRY

Project: _Mussel Ref Tox May 1993 Personnel: _Simbeck
Beginning Date: ‘ S-12-97% Posey
Ending Date: S-R2L-%3 Sesler
" Date: _$5-20-93 Replicate: _#¥
l ' |
TREATMENT :Cntr1:0.3121|0.625:1.250:2.500:5.000: : {
| Temperature {343 }941 Iaw; | 3“3\'&45 { } ; ’ E
(2 e (g e8| | L
| 2 1 19 1'7.9’7‘7}7‘”7.?{} I
| Conaveriviey |33 309 1370 (3¢9 fzm0 [ [ | | |
S T O
SN S N N A
2N I I T
A N )
T I B
S Y Y |
: T T A N
NOTES :

(PLARC501-130)




Page <? of 9

FINAL CHEMISTRY

Project: _Mussel Ref Tox May 1993 Personnel: _Simbeck
Beginning Date: _ 5 -]2-93 Posey
Ending Date: -2~ 93 sesler
Date: __ s~ 2[-93 Replicate: =l
| |
TREATMENT |Cntr1]0.312[0.625|1.250|2.500]5.000] | |
| | | | | | | | l
RIS
Temperature - )
| ? :au// 2 Y 1297 EIAREIZE \\ | i |
D.O. | | | - | | |
2o i ae fasizg L |
o .
P :?-? : 7.9 : 7.9 : 7.9 {7.? { ! { |
Conductivit . |
| Y 1363 1363 [ 36 13¢5 [ZF0 | | 1 |
l Hardness I I | I l l / l l l
| T+ T 1
“ x 17.1
| — 1 | I —
Alkalinit {
| —
x 10 -
| — 1
Chlorine
{ : : | : | | : | |
Ammonia | | | | |
| I | | | | L) | | |
| | | | | | | | | |
| | | ] | | | | | |
NOTES:

(PLARC501-130)
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PROJECT REAGENT RECORD SHEET

Project/study: Qlysserl o= Tis /'.b.a.;; 22 Beginning Date: 5 -|2-9 3
Personnel: Saw bg .t Posese S (e Ending Date: 5-2-93

WINKLER TITRATION METIIOD

Alkaline-lodide-Azide: Manganous Sulfate: Sodium Thiosulfate:
Brand ctetrrsmrnt Ricea Brand _A(<c¢A Brand (<4
Lot # pryrmd] do7s” Lot # _Bads Lot # #/.2¢ ¢
Exp. WA Exp. wA Exp. H-94
Sulfuric Acid: Thyodene:
Brand € ¢an Brand _/~(3 e
Lot # B5YsD7 Lot # _21225Y
Exp. w2 A Exp. s
pH _BUFFER SOLUTIONS
pH 4: pH T: pH 10:
Brand Alca : Brand _Srecrnvin Brand Ricc 4
Lot # F Lot # L& DoF ot # Ao3*¥
Exp. §i§§ Exp. 2793 Exp. _10/93
pH :
Brand ,
Lot #
Exp.
CONDUCTIVITY STANDARD SOLUTIONS
200 umhos: 720 ymhos: 200 ymhos:
Brand ﬁmpg&zm Brand 9(5(‘/1&5& Brand _Bto frivist,..
Lot # A992D Lot # £2292C Lot # T302(
Exp. .___wr 2/9Y Exp. _(2/2Y Exp. n{gv

ALKALINITY TITRATION
Sulfuric Acid Solution N/50:
Brand Malloncle sof?

Lot # __ 4 3¢¢

Exp. 7ix

- HARDNESS TITRATION

Hardness Titrating Solution: - Hardness Indicator: Hardness Buffer Solution:
Brand (<l Brand (’&%;cﬁ Brand C-(?Q,\
Lot # QX% 3727z0 Lot # 20Z 2 ' tot # _2L,CLE
Exp. WA Exp. My Exp. _ N/
CHLORINE TITRATION N/ .
DPD Powder Pillows: Potassium Iodide: FAS:
Brand Brand Brand
Lot # Lot # Lot #

Exp. Exp. EXp.

PLARC501--632




Project Instrument Record.Sheet

<

Project Study gfuizel Kpt .. My 95

Beginning Date___ 5 —12-93
Ending Date_ §-2A[-9%

DO Meter Model YS! Mglel 577
TVA Tag_S Y334
Calibration Date &-(3-922

pH Meter(s) Model (ripa descarch  Mufel SAZ5T
TVA Tag__# 7%/3
Calibration Date 4-/F 93

Model Dripa kPSeaLfclr\ Mole] 4O7A
TVA Tag___ 4785 F
Calibration Date 4 -13%-93%

Conductivity Meter Model YSL Mofel 372
. TVA Tag_ S J7237%9 ..
Callibration Date 22%7 2-/1-93

Thermometer(s) Model £R1Co X 494
TVA Tag__ M _IYF
Calibration Date 12- -9

Model
TVA Tag

Calibration Date
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e} v A2

TVA 991 (ACD-4-82) REQUEST FOR AND REPORT OF ANALYSIS /
CtL .. o
’ Dhtel submitted_ 5 ~/&-73 Laboratory No.____ __. .. ... _. _
‘. Date wanted 6 ~1 & -73 —_
Date reported Charge to account No. 4210 ‘0200 - 5555, 7 ey
GENERAL DESCRIPTION:_/2J0r353¢/  [Cofererce  [OK/ceqt  Test .
Consignor’s Specific Description for Each Sample
30k J Finel [ Conte/ _S-/5-23
ol R Fine/ [ 0. 312 mg Ce
O 4T2% =3 s/ /O = 2219 Cc&__
PAce Y4 /’/mt/// 2.5~ s1g Co
L] s F//m/// S 12 Cec_
/0%!3’-6 o £ingl / 5.0 mg o e
0 LI 7 Blank _ - ]
P Remarks, method, ete.._Jefa/ C opper ¥ X  Somale. belers_ Loz [uSS.
ANALYZE FOR
Lab. No. | QRSO Byoq-z
Requested by__J{242/en S, bee K Notebook page -
Address__ APL —BF N/ Analyzed by . .
Request approved by ) Laboratory

DISTRIBUTION OF COPIES:
l—- To Laboratory
‘ — 2 Returned to Originating Office
3—- Retnined by Originating Office

Cadita,



? 11064 (WR-1-80) SAMPLE CUSTODY RECORD
) ACCT. # 42\ 0 -0{\ 20 83555, 7

N[

i survey _1yssed Lo £ Jox ' oaTE S 11773
SHIPPED FROM L4 = B/ IV viaZJvd WMarl
SHIPPED BY __Letsri/en Smbec/C AT 160 __
RECEIVED BY AT S

BOTTLE REQUIREMENT*

CHECK AS INDICATED:

{
SHIPPING ¢ [
Receving  [X] o /o) f& &S N S
o/l SIS SIS T S (S8 /S
S A AT IS AY & [
0 /0 [N/ S/ S SHSHI T [ /6
TAG NO. AL TLESEAL YR AT AVE d &S
7 . X

*’:s: J)F//)a./l/(o/) . i

pas . v

i D Fin £.312 /|

i , P / ] }

:',;‘ ; (3[’?”//0.6‘13; -~ ><

oy A \ - .

’é}:' 4 @)f:)n///n .2.)/

VRTINS N —

f‘*.—': K 5 '://7/025

};Fl'?"s: Y

"”,‘,: @ Fin /5 (0]

¥ -5 o |

i,

]

i

-

e < -
= ‘-
=
() |

. 0 'l.Z

* ) /fjl

~ T o

; -~ 7
(S

[}
NO. OF ICE CHESTS SHIPPED RECEIVED
NO. OF SHIPPING CHESTS SHIPPED [ RECEIVED
.,, NO. OF RACKS SHIPPED RECEIVED
NO. OF FIELD SHEETS SHIPPED 2. RECEIVED

/Z’ ///: é-—-::// DATE 2. '/5:' ?)

SIGNATURE OF SHIPPER .
A

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

e ey e e e e P
PN ) B Y z T T

A : e
e e o




R L T RN

'l 06710/93 ETNAL DA BERART s |

"INFO  : i SAMPILE 23
g FIMAL/COHTREG ©at \ LOGDATE TINTL
S'TYPE @ UATER DUEDATE neote s
ACT NMUME : 4210-011708 50580 F g P’LEAD A

Lab %Sample Number -91,o4%c0 Froject Leader Hiitear T 0Ly

Sample ID Information |

SFampla comments SELUAL - OnNTRAL S-18-93

Sample typa/matriy CHATEE

Sample collected by DAVTEN TINPECK

Sample collecrion datre -97u5in

Sample login date Y B PSR Fampile vecai o hvr tob 2 0T020
Sample account number AZIN-011200-85555,F, YRS

T T o T W 70 s 0 20 70 o et T IS e ettt v b e s Tt e mm e e e ev At e e e e e e e e v o ae e = on - o rm e v v e o - - L. - e

. |  Alt, IDC | Analygic Fapformed | resulr | TP

TV " i O 20 o e St oy dow et et St 2 n Bt et b Gt oo s e - - o o

R

01042 Copper, Totzi in Untor { 16, trerci




l:h;:;: ity i"_-;.r.r-:-:-qg_ j

i1 - -
AT 1T

1 06710793 FIHAL 04T, REPORT

R N S S N RIT T I I Im I mT ImmIINTR I e s e e s e ST, eSS - t TSt rm mem e

-S,INFO S SAMPL & s et
&' CMT : FINALZD ZV.ooser on LOGHATE T
S'TYPE @ UATER DUFPATE al ot

ACTINUMB : d310-811300 95788 & ey PrLEAD @

Lab Sample Number 973, 9457 Fralezt Leadey !
Sample ID Information &
Sample comments FiHAL 70 Tl Emg Oy

Sample type/matriz SHATER

Sample collected hy BAMIEMN STIMBECHK

Sample collectinn dats 97395182

Sample login date $A3AEE Sample received b, "2k
Sample account number 4Z210-01(200-285R5,F,JRE

S Lar 2y

TS O S GOV G P Y i e Gt e e Pt B it oo 0 Sa® iy St $4¢ e Gkt W St S e b SN 200w S UM St Poe b T S ot . " 4O Ante o Sr8 n b ams - - v a4 o ne e ebe s

| Alt. IDC | Analvsis Ferformad | result | pitE |

P G P Gy P e Y P S W TS s e e Bt B = g e S aw ST PEE b G Sow rn e mb e o e M vom St G s — e omn n — v\ oo & fet e 4o i e hew s n e e w

b1o4z Copper, Tntal in Hatsar 340. .- v S




5" INF0 : 2

E'CHT FINAL/O
S'TYPE WATER
ACT'NUME

ST

Lab Sample Mumber :93-94%%5
Sample
Sample
Sample
Sample
Sample
Sample
Sample

ID ITnFormation 7

type/matecin
collaected by
collection date
login date
account numnber

HEAZARS!
t9E9

| Alt. IDC |

01042 Copper,

Nt
e

comments ARSI E
SYpEe

{
4
5
-

Toaral

Chiemimre
LY

CAnanE
AT h -1

o T e e s e e e et s~ e e e e e e o e o e e e e s e > o . .

Analysis Parf-rmsey {

o 1o M o et e e e et ot s et e e e e o con ne om mae e on

That v ane

naTn PEPORT

SAMPLE
i LOCUDATE
DUEDATF
I S S ¥ F'LEAD

Froaject Leader 'fil:s

©

Zample
ZO0-25E85,F, YRS

result i

jn Ylatver 670.

L1

£ ag.

“

nTogg

SRL LY



Chart »acags. iavneszen |
] 06/10/93 FIHAL DATA DREPORT nTogE
< T T e == { e e e e e

s - it T

"INFO 4 SAMPILE gL e
S'CMT : FINALASY 2%mg Cao LOGDATE R
S'TYPE : WATER DUEDATE R A
ACT'MUMRB @ 4210-011200 D50EF T Wi P’LEAD @n

Pty b sV N st

Lab Sample MNumber 9379457 ¢ ' ~jact Leadser

Sample ID Informatrion .4

Sample comments SFRHAL TP IS mg
Sample type/wmatrix varep

Sample collected by SDAMIEN STHEBECK
Sample collection date 2305382

s
-
b

Sample login date 93050 Sample recelved v a2l N300
Sample account number :AZIN-011Z2720-245555,F ,URS
]  Alt. IDC | Analvsis Performed | result f it a ]

- o e e . ———_— - —— e S e m—— e e s b 187 0 wm wm bee e Per mm em a5 4 e e e e e cas A0 e e Wb b St S0P T vy o - v

cpeyad

01042  — Copper. Totzal in Uater 1300




0G/10,93

SUIMFO )

2ITYPE O UAT
ACT " MNUME }

Lab Zawmple Mumber

Sample ID

TVA Environmental

2TCMT SR K

Sample
Sample
Sample
Sample
Sample

comments

type/matrix
collected by

collection
login date

Sample account

- —— 7t T St et VP9 Wt . ot 2O St rove et s w—— Wy 00 Gws v e b2 rw e oo e en

Pecrformad

|  Alt. IDC |

!
number o

Coppery,

Chiveqr =t 0

i
/78 Twa o
R
LV O B XS

Informatiosn L

CFE sl
CUATEE
DanTER
date 330518

Analveis

Tora]

in

SANPLE 9

[ f ey

Vs 1 ]
; b e e e e emee s
N L

LOSDnATY 3

pUEhAaY g Do
Vi PILEAD L e
tyvadigzot Lagder Heidn

-ample recsivad
‘S,F ”RS

| result |

2600

ater

A R LU 4L
11.r = i
e 1



Chemgﬂrry Lhate s 39 dmenazseo |
FINAL DATA REPORT Ny ot
R EEESEESSTESEENANT SRS LR T s ur s arssrT=memsesT Py | e s~ mmemae

S5AMFLE FLoaT
S'CHT © FIMALSE amg 1o LOGDATE 210w |

5°TYPE : UWATER DUEDATE o i1 NT
ACT/NUMB : 4210-01 190 37855 F R4 PLEAD i -
Lab Sample Mumber 92X/ ud4Se" Praject Leador Uordiaw & 50
Sample ID Information B
Sample comments EINALSS . dma Ly
Sample type/matyriy cUATER
Sample collected by DAMIEN STHRECK
Sample collection date :930%19
Sample login date - 930521 Sample received by lab BU0GRY
Sample account numbsr -4210~-011200-2555E,F,WRS
|  Alt. IDC | Analvsis Performed ] result | unjte |

Pt s o " V" et ot e s e o e an Tme - e Pt M b e B AT (8 =t A - e W e o e v T . @ e Ste e Ame e im mam San W e

01042 Copper, To:al in Uater 5700. vl




ATTACHMENT IIX

PERSONNEL TRAINING DOCUMENTATION

-



sarii e

Training Record for:

Training Checklist

ARL Toxicology Laboratory
. i i October 30, 1962

Lol . . Pasition: .-

Page 1 of 4

I, P r_eoow ..

- !

The trainee will initi

Operating Procedures Manual.

al the READ column and will sign and date the TRAINEE SIGNATURE AND DATE column after each referenced chapter,

., have read the "Referenced Chapiers” of the ARL Toxicology Laboraiory Quality Acsurance Program and Stancarc

“ CHAPTER “ READ “ : TRAINEE SIGNATURE AND DATE -
| chapTer 1 _ o e o — : .
" Introduction “ 2 _~ A SRt /2-2-5c
| cuapTer 2 ~ _ R —
“ Facility “ : “ ORI = m. w2
| chaeTer 3 _ | - P .
" Personnel “ "< “ - \.(ll. 4 . cZ- 2 .
| cHAPTER 4 _ e =y ]
« . . * . M ol \ 4 - T e =’ T
" Health and Safety “ \.\-. “ e Sl fE -2 -T2 .
= . -
“ CHAPTER § “ Ll e, .
_ Quality Assurance | _“ v & = Vo R X 53

PLARC501-975




y:mwm/.t.

S qﬁmd:dam c:mnrd.mw
>xr aoxdnodomq Laboratory
"7 Dctober 30, 1982

- Page 2 of 4

— s

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

The trainee will initial the RZAD anc TRAINED columns for the referenced SOP afier (1) each applicabie Siandard Operating Procedure has been
read, and (2) afier iraining has been recejved by the Unit Supervisor or approved trainer.

PR e

The Unit Supervisor or muuxo<un rﬂmﬂamw xdqd “:drdmd the vaanHrzq coiumn after the calibrations, procedures, and calculations (if applicable)
have been satisfactorily performed by the trainee.

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

SOP Section TRAINED _ PROFICIENT

i TRAINER

(Name)

TRAINEE SIGNATURE AND DATE

SoP-1
Sampie Collection and Handiing

sopP-2
Preparation of Reagent Wate

SOP-3
Glassware Preparation

_
_
_
_
_
|
_
_
|
_
_
_
| sop—
" Fathead Minnow Culture Methods
_
_
l
|
|
|
|
_
l

SopP-5

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

Preparation of Laboratory
Reconstituted Water

SopP-7

Ceriodanhnia dubia n=~w=1m
Hethods

PLARC501-975(2)
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_ : “ “Iraining Checklist

ARL Toxicology Laboratory

) October 30, 1952

! A PR ot Page 3 of 4

SOP Section READ TRAINZD _ PROFICIENT TRAINER

(Name)

TRAINEE SIGNATURE AND DATE

SOP-8
Daohnia pulex Culture Methods

Sop-9
Algal, Selenastrum capricornutum,
Culture, Methods

SOP-10
Algal Cell Enumeration

SoP-11,

Fathead Minnow, Pimephales
promelas, Acitte Toxicitv Test
SoP~12

Fathead Minnow, Pimephales
_promelas, Chronic Toxicity Test
SOP-13
Fathead Minnow, Pimephalas
promelas, Embryo Larval Survival
and Teratogenicity Test

SoP-14

Daphnid, Daphnia pulex or
Ceriodaphnia dubia, Acute
Toxicity Test

SoP-15

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

Algal, Selenastrum capricornutum,
Growth Test

Sgp-17
mmmemﬁwm Toxicant Testing

Ty
~
~
)~
-

=

-<

<

-~

/\

D
g
s

‘_&_
S
—

B

f—e e e fs et s [ s s s s s srrs | et s, i srmes | rtne e s § i e —

\
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Page 4 of 4

SOP Secztion

TRAINER
(Name)

TRAI

ZE SIGNATURE AND DATE

SOP-18

‘1 }_

SOP-19
Statistics

_
_
|
_
Physical/Chemical Analyses . . “um
_
_
|

— ‘)'\‘

S0P--20
Report Preparation

_’\

\

SopP-21

o
-,

=

{7

sop-22
Freshwater Mussel Test Methods

_

|

|

|
Freshwater Mussel Culture Methods “xmwu

_

_

.2

=

\ ,\lr \. ]
-
/\. A
et~ P.:‘\\n’..-.a =
-
/
P e g M\\\u ,
_ .
) N,\\\\ Y9

SOP-23
Rotoxe T

s et [t et s s s s |y s s | e st [ e e

1]

SOp-24

Microtox (Microbics Corporation) | .- P - I
SOP-25 .
Duckweed Toxicity Test (ASTH) m “

|
_
_
_
_
_
_
_
_
_
_
_
_
. _
_
_
_
_
_
_
_
_
|
_
|

PLARC501-975(4)
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Training Checklist

ARL Toxicology Laboratory

| Dctober 30, 1992
Page 2 of 4

— s ~

1, ~.6r<= Mo, 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 u.i.Zw._mP. the trainee will sign and n.m,w

e the TRAINEE SIGNATURE AND DATE column.

- i .

Tl e v

B SOP Section READ | TRATNED { ProFIcIENT | “TRATNER

- (Name)

T TRRINEE SIGNATURE AND DATE

SOoP-1
Sample Collection and Handling

Ul
T
u
Yy
L
=

q
s
)

sSgp-2
Preparation of Reagent Water

Q
0
3

C
3

,\w\ixkupr\ NDB«\& - iP2-2-9 1

S0P-3
Glassware Preparation

P PR :

S0P-4
Fathead Minnow Culture Methods

SO0P-5
Hatching and Preparation of -
Live Brine Shrimp (Artemia)

SOP-6'". N
Preparation of laboratory
Reconstituted Water

] e e S e B B T et : ]

etk st Mot ot Sty It Prst Kottt Gt ol D B —— St . Gt S Bro D St E——

SOP-7 . . o
Ceriodaphnia dubia Culture
Methods

. P
. K
Y
d

el aae) e L
.
.
.
‘e

e
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b - ; o ‘Training Checklist
ARL Toxicology Laborataory

. October 30, 1992

Page 3 of 4

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

SOP Section

TRAINED |

PROFICIENT | TRAINER
(Name)

TRAINEE SIGNATURE AND DATE

SoP-8

|
_
|
|
Danhnia pulex Culture Methods |

_
monum _
Algal, mmamawmﬁ«.a: capricornutum, |

Culture, Methods

SoP-10 . ..
>._qu Call m:§.m1m§o=

SOP-11

Fathead Minnow, Pimephales

o

|
NI
|
l
_
_

-Rromelas, Acute Toxicity Test 1ES

g

SOP-12

Fathead Minnow, Pimephales

-Rromelas, Chronic Toxicity Test

SOP-13
Fathead Minnow, Pimephales
promelas, m&Qo Larval Survival
and Teratoaenicity Test

S0P-14

umn::& Baohnia pulex or
Cericdaphnia dubia, Acute
Toxicity Test

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

SOP-16
Algal, Selenastrum caoricornutum
Growth Test

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

SoP-17
Reference Toxicant Testing

¥

|
|
!
_
_
_
|
|
|
_
.
_
_
l
_
_
_
_
_
_
_
_
_
_
|
_
|
I
_
_
I
_
[ —
!

t
~

PLARCS01-975(3)




Training Checklist
ARL Toxicolagy Laboratory
PR : : October 30, 1992
. Page 4 of 4

SOP Section TRAINER

(Name)

|
|
i
S _" mi\\w m&i
|
|
|

TRAINEE SIGNATURE AND DATE

SoP-18
Physical/Chemical Anal «mmm

I/\
\
D
‘4
\
0
Y

! .\

Statistics

Sop-20

|
|
|
|
&
|
SOP-19 e "
|
|
Report Preparation “

soP-21 o “ g,,._. v
Freshwater zﬁmm_ Culture :mnso% f*m m ‘ %e

_
_
_
_
_
_
_
|
|
|
|
| sop-22 _ |
“ Freshwater Mussel Test Methods “4m S _n 3P
|
|
i
|
|
|
|
|
l

_

_

_

_

_

_

_

. _
- _
_

|

!

_

_

_

_

_

SoP-23 N .

Rotoxe i, |

. 4ES |
S0P-24 o
Microtox (Microbics no_.voq.wﬂoav ! L

SOP-25

|
|

|

|

|

|

|

!

|

|

|

|

N
1. 3M

|

|

|

|

|

]

|

|

|

|
Duckweed Toxicity Test (ASTH) “

_

_

_ _
_ |
| . |

/A ]

| _
~ _
. _

PLARCS01-975(4)
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Training Q...mnx:mﬂ
ARL Toxicology Laboratory

. ) . October 30, 1992
Training Record for: A&bah \M. .\rmw.w\m.\,.\ Position: NQV\ b\Mmm\k\M\

Page 1 of 4

\\\m\.(m\\\ \\ &L&N - have q.mma the "Referenced Chapters" of the ARL Taxicology Laboratory Quality Assurance Program and Standard
ovm1mﬂ8 Procedures Manual.

The S.m:_mm will initial the wm>c 8:55 and will sign and amwm the TRAINEE SIGNATURE AND DATE column after each referenced chapter.

e . fado

CHAPTER TRAINEE SIGNATURE AND DATE

N)&\ib\\ Z &M\\\ (A2 /92
NQ\"\W\C & yﬁﬁm\ LRL2/ 5
GV\W.\\NQ\,\ N doud, /2/2/52
mUNQ&&\ C. e [2/e sw\\ob | :
WNV\M\?%\. L 12/2 0

CHAPTER 1
Introduction

CHAPTER 2
Facility

_ _
_ |
_ _
_ |
_ |
| |
| |
“ _
CHAPTER 3 _
“ Personnel “ Q&
_ _
_ _
[ |
| ~
_ _
_ |

CHAPTER 4
Health and Safety

CHAPTER 5
Quality Assurance

e Pt kgt G it et it . e bt e dt it Pt et ot St

PLARC501-975




L e ...6».. -

.:..:.m._i:m nsmnx:m
>x_. Toxicology Laboratory
October 30, 1992

Page m of 4
|

b ) .o
A MW, : /\m A \ 247, have read the ARL Toxicology Laboratory Quality Assurance Program and Standard oum_.wﬁsm v1onmn=1mm Ma

nual.

© o rew pze s - ..
SRS e A e nET . ._u.um‘mv\.‘...vu.:«.&: ...wm

The ,«ESmm will ::SE the READ and TRAINED columns for ﬁ_m referenced SOP after (1) each applicable Standa

rd Operating Procedure has been
read, and (2) after training has been recejved by the Unit Supervisor or approved trainer.

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

SOP Section Reap | TRAINED _ PROFICIENT

_ _
| P _
_ | I _ .
| sop-1 _ | b0 g,
“ Sample Collection and Handling m& E m\nm\
| sop—2 _ , [
_ Preparation of Reagent Water _ , _ .
| | | _
— sop-3 - - . . .- _ SRR ” — .
. 1 A

“ Glassware Preparation 1 KA \_a% “/\&
| sop—4 - _y.. | qa_ 48
“ Fathead Minnow Culture Methods “ & 3 “ d.um\ 2 “(\ s
| sop-5 _ | .

.\%5 .W Y 75 .\&s.s v
| Hatching and Preparation of . | 1, _,\( 1170
|_Live Brine Shrimp (Artemia) ~ I — 1
| sop— _ | _
| Preparation of Laboratory | | |
|_Reconstituted Water l I _
| sop—7 | ] I
| Ceriodaphnia dubia Culture l | |
|_Methods ] | |
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Page 3 of 4

SOP Section TRAINED | PROFICIENT

READ |
| |

TRAINER
{Name)

TRAINEE SIGNATURE AND DATE

SopP-8
Daphnia pulex Culture Methods

R

l

_

|

[

|

|

| sop-9
| Algal, Selenastrum capricornutum,
_

|

|

|

_

_

Culture, Methods

SoP-10
Algal Cell Enumeration

_
_
!
A
_
_
_
|
| -
|
_
_

SOP-11

Fathead Minnow, Pimephales

e

| promelas, Acute Toxicity Test

| sop-12

| Fathead Minnow, Pimephales

|_promelas, Chronic Toxicity Test

| sop-13
Fathead Minnow, Pimephaies

promelas, Embryo Larval Survival
and Teratoaenicity Test
sop-14

.
~
!
|
_
]
_
1
|
|
|
Daphnid, Daphnia pulex or “
|
|
[,
]
_
.|
l
|
|
I

b )
vfs\

_
_
I
|
|
_
_
_.. P Lo _
_
_
_
_
_
|
_

A o, 725/%5

Jn _hwmm\og\ &M& ' S/35/33

I .r....l...

D e sy —
1]

Ceri oam%_:w dubia, Acute

Toxicity ._.mﬂ..

|

|

_

|

|

_

|

| sop-1s
| Cladoceran, Ceriodabhnia dubia,
|

_

|

|

I

|

l

>
Survival and Reproduction Test |4
SoP-16
Algal, Selenastrum caoricornutum
Growth Test
SOP-17

Reference Toxicant Testi ng

?
S
&4

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

aE _
_ _ _
| | |
_ _..\. , Z/ _
| &7 T _, » Vor_ w\&u\ﬂ,w _
T e “
“ “ (m\v(ﬂ\u\(\vk&\\?(\ C\%A\ “
_ _ |
_ _ _
_ _ _
E |
_ | _

e ] D U N

YRy Clorsersbilon  Slossas

« PLARC501-975(3)
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Lo October 30, 1992
. - . Page 4 of 4

* SOP Section ax>Hzmc “ PROFICIENT

TRAINER TRAINEE mez>qcxm AND DATE

{Name)

SOP-18
Physical/Chemical Analyses

SOP-19 i
Statistics '

AN

;fi
ts

Terran R&e S/25/%5

_

_

!

_

|

_

_

_

|

SOP-20 _
Report Preparation “
|

_

_

_

_

_

_

|

l

“§
|

_
_
|
|
_
_
_
_
|
_
|
|
| sop-21 :
“ Freshwater Mussel ncdwcqm zmnsoam
|
_
_
|
|
l
|
|
|
_
_
_

Sop-22
Freshwater Mussel Test Methods

SOpP-23
Rotoxe

e ey STy SIS SR S

.

S0P-24 o P
Microtox (Microbics noﬂuoﬂmﬂdas

S~y

-

!

}
SOP-25 | -
Duckweed Toxicity Test (ASTH) m

PLARC501-975(4)
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Training Checklist

. ARL Toxicology Laboratory
f 0 A _ | October 30, 1992
Training Record for: somonili s e)phprV\ position: U, T S pmaa Page 1 of 4
/\ ' i
& T

[ 4
I, ﬂy‘a wanallo. :NWJ\M Dod— _, have read the "Referenced Chapters" of the ARL Toxicalogy Laboratory Quality Assurance Program and Standard
ovm1ymw=m Procedures Manual.

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

“ CHAPTER “ READ “ TRAINEE SIGNATURE AND DATE “

“ CHAPTER 1 “ “ | “
Introduction ) ’

| | S_A ] | \n\s\_ﬁr?r u\SnXbé/ , 12-32-93 _

_ )

" CHAPTER 2 “ “ i "
Facility —_

_ | AN | L

" CHAPTER 3 “ “ “
Personnel —

| | N ] _

| cuaprer 4 I _ N

" Health and Safety “ SN “ “

| ciapTeR 5 | — | _

"
“ Quality Assurance “ r(p\\r‘ w . “

PLARCS501-975
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. eaa?

Training Checkiis
ARL Toxicology Lzbporat od, -
October 30, 1952

Page 2 of
yor
I, . i Zis—— , have read the ARL Toxicology Laboratory Quality Assurance Program and Standard Operat ing Procedures Manual.
* |
The trzinee will initial <he READ an¢ TRAINS cotumns For the referenced SOP afier {1) each applicable Standard Operating Prozedure fhas been
reac, and {2 after irzining nes been recejveg by the Unii Supervisor or 2pprovec irainer, te

The Unit Supervisor

have been satisfactorily performed by the trainee.

i}
or approvec trainer will initial zhe PROFICIENT zolumn afier the calibra ations, procedures, and calculations (if applicabie) N O

Afier the READ, TRAINED, and PROFICIENT columns have been jnitialed, the trainze will sign and date the TRAINZE SIGNATURE AND DATE column.

S0pP-6

Preparation’ of EowmgQ
Reconstituted Water

:cbe ﬁ;?&\, - 19-9-99. -

SOPT:- - ..

-2

nm]oamo_.s..m a:vdm nS.Ewm

Hethods

2 . e Swe  w My NGNS Sata o
\* SRARI ER R .... v LI o
L

—.-—n

. SOP Section TRATNED CTRAINER | TRAINEE STGNATURE AN DATE _
(Name) n “
SOP-1 |
Sample Collection and Handling AM.\.\J “
SOP-2 _ |
Preparation of Reagent Water 7 “
SOP-3 _ PR
Glassware Preparation .\\,..\Z,w “
SOP-4 o |
Fathead Minnow Culture Methods > _
~< \.'... .ﬁ —
SOP-Bl . oestort and oo+ o+ o e TRzl 4 U
:mnn_zzm msn vnmvwﬂww,_g cm — ¥ 1 :
Live Brine Shrim (Artemia) 2 |
!
l
l
I
I
_

" -0 6T
..).Q)-ij-.VAJ)n { . 4 =\-"=

Evhwnmo._lw.\m HNV

o e, \,y!n.lvdv'
r.’n.a:-n.v\\ [
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Training Checklis:

ARL Toxicology Laboratory
October 30, 1992

Page 3 of 4

SOP Section TRAINED | PRoF1ciznT | TRAINER | TRAINEE SIGNATURE AND DATE

| Daphnid, Daphnia pulex or
| Ceriodaphnia dubia, Acute

- | _Toxicity Test © -~ oo S -
o _ SOP~15-"~ e sl -

_ “ _ | |
_ _ o _ _
_ | _ _ ) (Hame) _ .
| sor—s | _ _ | | -
“ Daohnia puiex Culture Methods “ .\\_\..ﬂ.. : __,I\...: “ _ lz_ oz " “ ‘_.A,_,Mm.w
| sop-g __ __ . “ | | w
| Algal, Selenastrum capricornutum, | -7 “ | Lo
—— rY H 5 - A
|_Culture., Methods 3 _.\.) | i A ‘Dl.\i ~-9C) _ m
- T%Lo “ __ “ e “ |
-1 Algal Cell Enumeration : . — A : k .
_ | | \QW!U_.I.@O#J | ] SN
| sop-11 ] | | L
| Fathead Minnow, Pimephales | | m ya ( BN _ F
|_promelas, Acute Toxicity Test ! | OCSN NEE e YO <N G FORR NV R PO _ E
| sop-12 | | | L
| Fathead Minnok, Pimephales | _ [ Vi om z o= | I
|_promelas, Chronic Toxicity Test | | MASer T VD0 s ST~ | ]
| sop-13 | _
| Fathead Minnow, Pimephales I |
| promelas, Embryo Larval survival | W N | _
[_and Teratoaenicitv Test I it o (.;Gud.\.,,r (D 2-3 57 |
| sop-14 “ e hio - “
! |
| 1
|- |
I 1
L |
“ ~
]
]
_
[

| Lladoceran, Cerindaphnia dubia, . N ‘“\m,..u.w P - .
| _Survival and Reproduction Test - Co N mana Ll giE
o 1SR s e ; R R ’
=1 R1gal? Selenastrim tapricornutum, : .
.- | Growth Test-- oo - )
“ Reference Toxic nt Testing h 3=3 |
SN RY =



Training Checkiist
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