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METHOD:

Organisms: Test was initiated with six-day old Anodonta imbecilis and Elliptio arctata
juveniles (artificially transformed with the use of fish plasma in artificial medium (lsom and
Hudson, 1982) from parents collected from Lake Monticello, Fairfield County, S.C. and from
Duncan Creek, Laurens County, S.C. respectfully.

Temperature: 23-25 C.

Light: None.

Duration: 9 days, acute.

Medium: Reconstituted water (EPA moderately hard), changed daily with concentrated

plankton (from centrifugation) and silt added. Plankton and silt provided by Damien

Simbeck, TVA Toxicity Testing Laboratory, Browns Ferry Nuclear Power Plant, Athens

Al.

Test Chamber: Mussels held in a 50 mm diameter glass cylinder with a 100 micron

screen bottom which was placed in a 250 ml evaporation dish containing a minimum of

150 ml of the above medium.

Design: Six treatments (0.1, 0.4, 1.6, 6.4, 12.8, and 25.6 ppm)ot ClamTrol (CT-1)

and a control (reconstituted water) consisting of four repetitions each in separate '

chambers and dishes holding 10 mussels each (40 mussels/test group).

Dates: Day 0 = June 7, 1994; Day 9 = June 16, 1994.

Evaluation: Mussels were checked daily and recorded as alive, stressed (still alive) or
dead.

RESULTS:

The results are pfesented in tables and figures in the following pages. These include:

1) tables of initial and final water chemistry, as well as summary data
for mortality in each treatment,

2) figures of mortality trends through time,

3) figure of adjusted mortality for day 9 using Abbott's correction
formula of
C=P-P/1-P,

where C = Corrected mortality,
P'= proportion dead in
treatment,
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P = proportion dead in control,
All negative numbers are consi

same as the control,

4) calculated LCgg from graph on semi-log paper; also,

values using the trimmed Spearman-Karber method were provided by
TVA Toxicity Testing Laboratory, Browns Ferry Nuclear

Damien Simbeck,
Power Plant, Athe

ns Al.,

dered to have a mortality of zero, the

calculated

5) raw data for water chemistry and mussel mortality/survival.

COMMENTS:

1) This test produced the desired low

mortality was still adjusted with

concentrations of effluent resulted in increased mortality,

control mortality (only 2.44 and 2.5%), but

Abbott's correction factor for- comparison. Increasing

of a gradual increase in mortality, a saltatory effect was seen between
in Anodonta, and 6.4 and 12.8 ppm in Elliptio.

2) The LCgq Was determined (by graphing the actual
be 2.97 ppm in Anodonta, and 8.75 ppm in Elliptio. Those calculated by the

as expected;

mortality on semi-log paper) to

- however, instead
1.6 and 6.4 ppm

rimmed Spearman-Karber method were similar, 2.85 (2.15-3.78) ppm in

Anodonta, and 8.74 (7.99-9

57) ppm in Elliptio. A chronic

which there will be no chronic effect) is estimated by the ACR (acute

be 1/6 the LCgq. OF 0.5 ppm

3) Trends in water chemistry were nor

values. These ran consistently higher than expected, which led us to chemically

level (below
chronic ratio) to

in Anodonta, and 1.5 ppm in Elliptio
(Schweinforth, R.L. and D.C. Wade, 1990).

determine several oxygen levels in reconstituted test water using the
and later to adjust our oxygen values by the regression of these new va

by our YSI oxygen meter. The corre

values, with an intercept of -11.05 and a slope of 1.46.
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FIGURE 1. Percent Mortality / Abbott's Percent
Mortality of Anodonta imbecilis After Nine Day
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FIGURE 2. Percent Mortality / Abbott's Percent
Mortality of Elliptio arctata After Nine Day Exposure to
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 FIGURE 3. Percent Mortality of Anodonta imbe is during ,
Nine Day Exposure to ClamTrol. :
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FIGURE 4. Percent Mortality of Elliptio arctata during
Nine Day Exposure to ClamTrol.
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Table 1. Summary of Initial Water Chemistry of Aquatic Toxicity

Test with ClamTrol on juvenile Anodonta imbecilis and
Elliptio arctata.

Adjusted

Temperature Oxygen Oxygen pH Conductivity Alkalinity Hardness
TMT. (>} {mg/) (mg/) (umhos) (mgCaCO,/l) (mgCaCO4/l)
Controf  23.7(23-24.3) 12.1(11.1-13.2)  6.8(5.2-8.2) 7.3(88-78)  270.3(263-278)  111.8(106-116) 80(71.8-88.9)
0.1 ppm 23.8(23-24.2)  12(11.2-13) 6.5(5.3-7.9) 7.3(6.8-7.6) ~270.7(260-278)  110(108-1186) 84.7(82.1-88.9)
0.4 ppm 23.7(23-24.2)  12.1(10.9-13) 6.6(4.9-7.9) 7.3(6.6-7.8) 270.4(260-280)  110.1(102-116) 87(85.5-90.6)
16 ppm 23.8(23.1-24.5) 12.1(10.8-13) 8.6(4.7-7.9) 7.3(8.6-7.8)  271.4(280-278)  109.7(108-114) 85.5(82.1-87.2)
6.4 ppm 23.7(23.1-24.2) 12.2(11.5-13.0)  8.7(5.7-7.9) 7.3(6.8-7.5) 270.3(283-278)  109.6(106-114) 85.9(83.8-90.6)
12.8ppm 23.9(23.1-24.5) 12.1(11-13) 8.7(5-7.9) 7.3(8.7-7.8)  269.9(282-278)  109.6(108-113) 85.5(83.8-87.2)
25.8ppm 23.8(23.5-24)  11.8(11.1-12.8)  8.1(5.2-7.8) 7.2(8.7-7.5)  270(285-275) 108.8(104-111) 83.8(82.1-85.5)

Table 2. Summary of Final Water Chemistry of Aquatic Toxicity
Test with ClamTro! on juvenile Anodonta imbecilis.

PR EEETTTe T

Adjusted
Temperature Oxygen Oxygen pH
T™T. (© (mg) (mgn)
Control 23.9(23.2-24.5) 11.3(10.5-12.1) 5.5(4.3-6.6) 7.6(7.2-8.1)
0.1 ppm 24.0(23.0-24.5) 11.3(10.2-11.9) 5.5(3.8-6.3) 7.7(7.2-8.1)
0.4 ppm 24.0(23.1-24.5) 11.3(10.0-11.9) 5.5(3.6-6.3) 7.7(7.2-8.5)
1.6 ppm 24.0(23.4-24.5) 11.3(10.2-11.9) 5.5(3.8-6.3) 7.7(7.3-8.0)
6.4 ppm 24.0(23.3-24.8) 11.2(10.2-11.7) 5.3(3.8-6.0) 7.6(7.2-8.0)
12.8ppm 23.8(23.1-24.3) 10.9(9.8-11.6) 4.9(3.3-5.9) 7.6(7.1-8.0)
25.6ppm 23.8(23.4-24.1) 10.8(9.5-11.6) 4.7(2.8-5.9) 7.6(7.1-7.9)
Table 3. Summary of Final Water Chemistry of ‘Aquatic Toxicity
Test with ClamTrol on juvenile Elliptio arctata.
Adjusted
Temperature Oxygen Oxygen pH
TM™T. (© (mgn) (mg/1)
Control 23.7(23.0-24.1) 11.2(10.4-12.1) 5.4(4.1-6.6) 7.5(7.2-7.9)
0.1 ppm 23.7(23.0-24.2) 11.3(10.2-12.2) 5.5(3.8-6.8) 7.6(7.3-7.9)
0.4 ppm 23.7(23.0-24.4) 11.3(10.4-12.1) 5.5(4.1-6.6) 7.6(7.2-7.9)
1.6 ppm 23.9(23.0-24.5) 11.3(10.4-12.0) 5.5(4.1-6.5) 7.6(7.2-7.9)
6.4 ppm 23.8(23.0-24.5) 11.2(10.1-11.8) 5.3(3.8-6.2) 7.6(7.1-8.0)
12.8ppm 23.7(23.0-24.5) 11.0(10.0-11.7) 5.1(3.6-6.0) 7.5(7.1-7.9)
25.6ppm 23.5(23.0-24.0) 10.8(9.4-11.6) 4.8(2.7-5.9) 7.6(7.1-7.9)




I _Ellip._Counts Day 1, 6-8-94
T™T ReplA {D {%ALIVE 1% MORTALITY {ABBOTTS
Control 11 10} of 100.00 0.00
I o1 10{ of 100.00 0.00
3l 10{ o0f 100.00 0.00
4 of 90.00 10.00
I SUM 39 1 97.50 2.50 0
0.1 ppm 11 10f of  100.00 0.00
l o1 10f ©0f 100.00 0.00
al {10{ o0} 100.00 0.00
a4l 10f of 100.00 0.00
. SUM 40, O] 100.00 0.00{ -2.56410
| 0.4 ppm 14 10 0 100.00 0.00
o 10f o0f 100.00 0.00 .
' al 10i o} 100.00 0.00
al 10f of 100.00 0.00
| SUM a0f of 100.00 0.00{ -2.56410
. 1.6 ppm 14 100 O 100.00 0.00
2t 9 1 90.00 10.00
3l 10{ of 100.00 0.00
‘. a4l 11{ of 100.00 0.00
| SUM . 40{ 1 97.56 2.44} -0.06254
6.4 ppm 11 10f of  100.00 0.00
- o 10{ o0f 100.00 0.00
al 11}, of 100.00 0.00
- al 10f of  100.00 0.00{
SUM 411 o0 100.00 0.00} -2.56410
128ppm| 1] 10 0f  100.00 0.00
- V2l 10f of 100.00 0.00
al 10} 0of 100.00 0.00
al 111 o}  100.00 0.00
- SUM 411 o0f 100.00 0.00] -2.56410
256 ppm| 1] 10{ of 10000 0.00
o1 10, of 100.00 0.00
- a3l 10{ o0f 100.00 0.00
al 9 1 90.00 10.00
SUM R 97.50 250 O
- “Ell ount ay 1 6-9-94 -
T™T ReplA |D |%ALIVE 1% MORTALITY
Control 1§ 10 0 100.00 0.00
- o1 10{ of 100.00 0.00{ -
al 10{ of 100.00 0.00
a4l 9 1 90.00 10.00
- SUM 39| 1 97.50 ' 2.50 0
0.1 ppm 1] 10| ol  100.00 0.00
- 2l 1ol of  100.00 0.00}




......

3{ 10 0 100.00 0.00

4 10 0 100.00 0.00 ,
SUM 40 0 100.00 0.00; -2.56410
0.4 ppm 11 10 0 100.00 0.00

2{ 10 0 100.00 "~ 0.00

3 10 0 100.00 0.00

4 10 0 100.00 0.00
SUM 40 0 100.00 0.00{ -2.56410
1.6 ppm 14 10 0 100.00 0.00

2 9 1 90.00 10.00

3 10 0 100.00 0.00

4 11 0 100.00 0.00 ,
SUM 40 1 97.56 2.44] -0.06254
6.4 ppm 1 9 1 90.00 10.00 '

2 10 0 100.00 0.00

3 1 0 100.00 0.00

4; 10 0 100.00 0.00
SUM 40 1 97.56 244} -0.06254
12.8 ppm 1} 10 0 100.00 0.00

2 10 0 100.00 0.00

3 10 0 100.00 0.00

4 11 0 100.00 0.00
SUM 41 0 100.00 0.00f -2.56410
25.6 ppm 11 10 0 100.00 0.00

2 10 0 100.00 0.00

3f 10 0 100.00 0.00

4 g9 1 90.00 10.00
SUM 39 1 97.50 2.50 0

1i Cou Da 6-10-94}-

T™MT Rep! D {% ALIVE }% MORTALITY
Control 14 10 0 100.00 0.00

2{ 10 0 100.00 0.00

3 10 0 100.00 0.00

4 9 1 90.00 10.00
SUM 39 1 97.50 2.50 0
0.1 ppm 1 9 1 90.00 10.00

2 10 0 100.00 0.00

3 10 0 100.00 0.00

41 10 0 100.00 0.00
SUM 39 1 97.50 2.50 0
0.4 ppm 11 10 0 100.00 0.00

2{ 10 0 100.00 0.00

3i 10 0 100.00 0.00

4 10 0f- 100.00 0.00
SUM 40 0 100.00 0.00{ -2.56410
1.6 ppm 11 10 0 100.00 0.00




21 9l 1} 90.00} 10.00
al 10 o0f 100.00 0.00
a4l 111 of 100.00 0.00
SUM 40f 1 97.56 2.44} -0.06254
6.4 ppm 11 9 1 90.00 10.00
21 10 0f 100.00 0.00
3 10{ 1 90.91 9.09
a4l 10f ©0f  100.00 0.00
SUM 39] 2 95.12 4.88] 2.439024
12.8 ppm 11 10 0 100.00 0.00
21 10} o0} 100.00 0.00
3l 10f o0  100.00 0.00
al 111 of 100.00 0.00
SUM 411 ©Of  100.00 0.00f -2.56410
2s.6ppmi 11 0 10 0.00 100.00
2l of 10 0.00 100.00
al o 10 0.00 100.00
4 of 10 0.00 100.00
SUM of 40 0.00 100.00 100
i u 6-11-94}-
T™T Rep{A % ALIVE {% MORTALITY
Control 11 10 0 100.00 0.00
21 10} ©0f  100.00 0.00
3l 10{ of 100.00 0.00
al 9 1 90.00 10.00
SUM 39} 1 97.50 2.50 0
0.1 ppm 1 9 1 90.00 10.00
21 10} of  100.00 0.00
al 10f o0f 100.00 0.00
al 10{ of 100.00 0.00
SUM 39} 1 97.50 2.50 0
0O4ppm | + 10 of 10000 0.00
21 10f o}  100.00 0.00
al 10{ o} 100.00 0.00
al 10{ o0f -100.00 0.00
SUM_ 1 40} o} 100.00 0.00] -2.56410
1.6 ppm 11 10{ 0f  100.00 0.00
21 9f 1 90.00 10.00
al 10 of 10000 0.00
4 vy o 100.00 0.00
SUM 40) 1 97.56 2.44} -0.06254
6.4 ppm 11 9 1 90.00 10.00
2] 1ol of 10000 0.00
| 3] 10l 1 90.91 9.09{
| 4 10l ol 10000 0.00
SUM | 39] 2 95.12} 4.88] 2.439024
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12.8 ppm 11 10 0 100.00 0.00
2t 10 0 100.00 0.00
3 8 2 80.00} 20.00
4 11 0 100.00 0.00
SUM 39 2 95.12 " 4.88] 2.438024
256 ppmi 1 0f 10 0.00 100.00
2 0f 10 0.00 100.00
3 0f 10 0.00 100.00
4 0f 10 0.00 100.00
SUM 0f 40 0.00 100.00 100
1i a 6-12-94|- :
T™MT Rep D {%ALIVE {% MORTALITY
Control 11 10 0 100.00 0.00
2{ 10 0 100.00 0.00
3f 10 0 100.00 0.00
4 9 1 90.00 10.00
SUM 39 1 97.50 2.50 0
0.1 ppm 1 9 1 90.00 10.00
2f 10 0 100.00 0.00
3 10 0 100.00 0.00
4 10 0 100.00 0.00
SUM 39 1 97.50 2.50 0
0.4 ppm 1§ 10 0 100.00 0.00
2{ 10 0 100.00 0.00
3F 10 0 100.00 0.00
4 10 0 100.00 0.00
SUM 40 0 100.00 0.00} -2.56410
1.6 ppm 1§ 10 0 100.00 0.00
2 9 1 90.00 10.00
31 10 0 100.00 0.00
4 1 0 100.00 0.00
SUM 40 1 97.56 2.44} -0.06254
6.4 ppm 1 9 1 90.00 10.00
21 10 0 100.00 0.00
3t 10 1 90.91 9.09
4 10 0 100.00 0.00
SUM 39 2 95.12 4.88f 2.439024
12.8 ppm 1 6 4 60.00 40.00
2 7 3 70.00 30.00
3 8 2 80.00 20.00
4 11 0 100.00 0.00
SUM 32 9 78.05 21.95{ 19.94997
25.6 ppm 1 0f 10 0.00 100.00
2 0f 10 0.00 100.00
3 0 10 0.00 100.00
4 (& 10 0.00 100.00




sum 1 1 o 40} 0.00} 100.00 100
Ellip. _Counts Day I 6-13-94}-

™T ReplA 1D % ALIVE 1% MORTALITY
Control 17 10{ of 100.00 0.00
5] 10{ o0f  100.00 0.00
3l 10{ of  100.00 0.00
4 9 1 90.00 10.00

SUM 39 1] 97504 2.50 0
oappm 149 1 90.00 10.00
51 10} 0f  100.00 0.00
al 10 O 100.00} 0.00
al 10} of 10000 0.00

SUM 39 1} 97.80 2.50 0
0.4 ppm 11 10] o} 10000 0.00
ol 10{ oOf 10000 0.00
3l 10{ of 100.00 0.00
4 10y O 100.00 0.00

{sum 207 o} 10000 0.00{ -2.56410
i6ppm | 14 101 O 100.00 0.00
o 9f 1 90.00 10.00
3l 10{ 0f  100.00 0.00
4l 11} of  100.00 0.00

SUM 40 1 97.56 244, -0.06254
eappm | 9 1 90.00 10.00
5] 10{ ©0f 100.00 0.00
al 10} 1 90.91} 9.09
270l of 100.00{ 0.00

SUM 3] 2 95.12} 4.88} 2.439024
12.6 ppmi 11 o} 10 0.00} 100.00
2t o} 10 0.00} 100.00}
| 3] o 10 0.00} ~100.00}
1 4] 2l 8} 20.00} 80.00}

suM | 2| 38 5.00} 95.00] 94.87179
25.6 ppm| 1 of 10 0.00} 100.00
T 2] of 10 - 0.00} 100.00
I 3ol 10} 0.00} 100.00
4ol 10} 0.00 100.00

som L Lo a0] 000 100.00 100

Ellip. Counts Day { 6-14-94‘-

T 1ReplA__|D 1% ALIVE 1% MORTALITY
Commal 11 10} o 100.00{ 0.00
e o 100.00} 0.00
| 3l 10} ol 100.00{ 0.00
—1a o 90.00} 10.00}

o1 | ol 1l 97.50} 2.50 0

o1ppm | 1 9l 1| 90.00| 10.00} ]
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21 10} O 100.00 0.00
3 104 O 100.00 0.00
4 10f O 100.00 0.00

SUM 39f 1 97.50 2.50 0
0.4 ppm 11 100 0O 100.00 - 0.00
2i 107 O 100.00 0.00
3 100 O 100.00 0.00
4 104 O 100.00 0.00

SUM 40 0 100.00 0.00{ -2.56410
1.6 ppm 14 10{ of - 100.00 0.00
2f 9f 1 90.00 10.00
34 10§ O 100.00 0.00
4 1 0 100.00 0.00

SUM 40 1 97.56 2.44} -0.06254
6.4 ppm 1 9 1 90.00 10.00
20 104 © 100.00 0.00
3 104 O 100.00 0.00
4 104 O 100.00 0.00

SUM 39 1 97.50 2.50 0
128 ppmi 1} 0f 10 0.00 100.00
28 0f 10 0.00 100.00
3f 0} 10 0.00 100.00
4  0of 10 0.00 -100.00

SUM of 40 0.00 100.00 100
25.6 ppmi{ 1 of 10 0.00 100.00
2f of 10 0.00 100.00
3 0f 10 0.00 100.00
4 0o} 10 0.00 100.00

SUM 0j 40 0.00 100.00 100

Ellip. Counts Day 6-15-944-
T™MT RepiA iD 1% ALIVE {% MORTALITY

Control 14 10§ 0 100.00 0.00
2f 10f o0 100.00 0.00
3 10f O 100.00 0.00
4 o9 1 90.00 10.00

SUM 39 1 97.50 2.50 0
0.1 ppm 1 9 1 90.00 10.00
2 10f O 100.00 0.00
3f 10§ O 100.00 0.00
4 1o} o 100.00 1 0.00

SUM 39 1 97.50 2.50 0
0.4 ppm 11 104 o0 100.00 0.00
| 21 10 0 100.00 0.00
3 10f o0 100.00 0.00
4 104 © 100.00 0.00

SUM 40{ 0f 100.00 0.00{ -2.56410




T6ppm | 1 10 of  100.00 0.00
2l of 1 90.00 10.00
al 10f o0f  100.00 0.00
4l 11, o}  100.00 ©0.00
SUM a0f 1 97.56 244} -0.06254
eappm | 9 1 90.00 10.00
21 10f ©0f 100.00 0.00
al 10f of 100.00 0.00
al 10{ ©of 100.00 0.00
SUM 39} 1 97.50 2.50 ol
128ppmt 1} 0f 10 10.00 100.00
2] 0f 10 0.00 100.00
al o} 10 0.00 100.00
4l of 10 0.00 100.00
SUM o] 40 0.00 100.00 100
256 ppmi 1 O 10 0.00 100.00
2l o] 10 0.00 100.00
3l o} 10 0.00 100.00
4l of 10 0.00 100.00
SUM o} 40 0.00 100.00 100
Ellip. Counts Day 6-16-94i-
T™T ReplA |D__|%ALIVE 1% MORTALITY
Control 11 10 Q 100.00 0.00
2l 10f of 100.00 0.00
al 10 o} 100.00 0.00
4 9o 1 90.00 10.00
SUM 39} 1 97.50 2.50 0
oippm.§ 1 9 1 90.00 10.00
5{ 10] o0}  100.00 0.00
3l 10] o}  100.00 0.00
a] 10{ o 10000 0.00
SUM 39 1 97.50 2.50 0
o4ppm | 1 1o of 10000 0.00
21 10] of - 100.00 0.00
3 10, o] 100.00} 0.00
“a4| 10] _of 10000 0.00}
SUM | 40f o] 100.00 0.00{ -2.56410
Teppm | A _10{ 0f 100.00 0.00
{2l 9 1 90.00} 10.00} °
73] 1ol o 100.00} 0.00
|4l 11 of _ 100.00{ 0.00
som 1| sl 1 97.56! 244} -0.06254
sappm | L9 1 90.00} 10.00
72| 10| o 100.00} 0.00}
3] 1ol o 100.00} 0.00{
T al 1ol ol 100.00} 0.00}
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SUM 39 1 97.50 2.50 )
12.8ppmi 1} 0f 10 0.00 100.00

2f of 10 0.00 100.00

3f of 10 0.00 100.00

4 of 10 0.00 100.00
SUM o} 40 0.00 100.00 100
256ppmi{ 1} 0f 10 0.00 100.00

2f of 10 0.00 100.00

3l of 10 0.00 100.00% -

4 of 10 0.00 100.00}
SUM o} 40 0.00 100.00 "100|




l y 1, 6-8-94 i i
™T Rep|ALIVE[DEAD| % ALIVE 1% VORTALITY |ABBOTT'S MORT
Control 1 11 0 100.00 0.00
I 51 10{ ©Of  100.00 ~0.00
al 10{ of 100.00 0.00
' 4l 10{ of 100.00 0.00
SUM a1t of  100.00 0.00 0
ot1ppm | 14 11f 0 100.00 0.00
. 51 10{ of _ 100.00 0.00
al 10 of 100.0 0.00
. a4 11 of  100.00 0.00
. SUM 42 0f  100.00 0.00 0
o4ppm | 1 101 0 100.00 0.00
51 10f Of 10000 0.00 )
al 10] oOf 100.00 0.00
al 111 of  100.00 0.00
SUM a1 of  100.00 0.00 0
|16 ppm T 10 of 10000 0.00
5| 10f Of  100.00} 0.00
- al 10{ of 10000 0.00
4l 10{ of 100.00 0.00
SUM_ s0f of 100.00 0.00 0
eappm | 1 tof O 100.00 0.00
2] 10f of 100000 0.00
- al 10} of 100.00 0.00
| 2l 10f of 10000 0.00
! SUM 40 Of  100.00 0.00 0
128ppmi 1} 101 O 100.00 0.00
' 2i 10 0 100.00 0.00{ -
al  10{ of _ 100.00 - 0.00
Al 10f of 100.00 - 0.00
SUM s0f of  100.00 0.00 0
seppmi 14 9 1 90.00 10.00
. 51 10f O}  100.00 0.00
3l 10{ o}  100.00 0.00
' Ta 10f of 100.00 0.00 .
‘ SUM agl 1 97.50 " 2.50] 2.5
1 Ape. Counts Dal2, | 6993 L° |
™T ReplA |D_ |%ALIVE % MORTALITY._|
h Control L1111 o  100.00 0.00}
2| 10f of  100.00 0.00}
! 3| 10{ o  100.00 0.00
H I 4 10| o] 100.00 0.00
sum 1| 4 o 100.00 0.00 0
’l o1pom | 1| ol 1} sod 9.09
2 ol 1l 90.00{ 10.00} |




e """

3 10 0 100.00 0.00

4 11 0 100.00 0.00
SUM 40 2 95.24 4.76] 4.7619047619
0.4 ppm 1 10 0 100.00 0.00

2 g 1 90.00 10.00

3i 10 0 100.00 0.00

4 10 1 90.91 9.09
SUM 39 2 95.12 4.88] 4.8780487805
1.6 ppm 14 10 ol. 100.00 0.00

2f 10 0 100.00 0.00{

3 8 2 80.00 20.00

a4 10 0 100.00 0.00
SUM 38 2 95.00 5.00 5
6.4 ppm 1 10 0 100.00 0.00

2 10 0 100.00 0.00

3 9 1 90.00 10.00

4 10 0 100.00 0.00
SUM 39 1 97.50 2.50 2.5
12.8ppmi{ 1} 10 0 100.00 0.00

2 8 2 80.00 20.00

3 10 0 100.00 0.00

4 8 2 80.00 20.00
SUM 36 4 90.00 10.00 10
25.6 ppm{ 1 3 7 30.00 70.00

2 2 8 20.00 80.00

3 6 4 60.00 40.00

4 of 10 0.00 100.00
SUM 114 29 27.50 72.50 72.5

Ano. Counts Daj 3, 6-10-94;-

™T Rep D % ALIVE 1% MORTALITY
Control 11 11 0 100.00 0.00

2 10 0 100.00 0.00

3 10 0 100.00 0.00

4 10 0 100.00 0.00
SUM 41 ) 100.00 0.00 0
0.1 ppm 1 9 2 81.82 18.18

2 9 1 90.00 10.00

3f 10 0 100.00 0.00

4 1 0 100.00 0.00
SUM 39 3 92.86 7.14} 7.1428571429
0.4 ppm 1 8 2 80.00 20.00

2 9 1 90.00 10.00

3 10 0 100.00 0.00

4 10} 1 90.91 9.09
SUM 37 4 90.24 9.76] 9.7560975610
1.6 ppm 11 10 0 100.00 0.00




2i 10 0 100.00 0.00

3 8 2 80.00 20.00

4 10 0 100.00 0.00
SUM 38 2 95.00 5.00 5
6.4 ppm 1 9 1 90.00 10.00

2t 10 0 100.00 0.00

3 8 2 80.00 20.00

at 10 0 100.00 0.00
SUM 37 3 92.50 7.50 7.5
12.8 ppm 1 9 1 90.00 10.00

2 4 6 40.00 60.00

3 6 4 60.00 40.00

4 6 4 60.00 40.00
SUM 25{ 15 62.50 37.50 37.5
256 ppmi 1 ol 10 0.00 100.00

2 of 10 0.00 100.00

3 of 10 0.00 100.00

4 of 10 0.00 100.00 .
SUM of 40 0.00} . 100.00 100
_Ano, Counts Dai 4, 6-11-94;-
T™T ReplA D |%ALIVE 1% MORTALITY
Control 1 1 0 100.00 0.00

21 10 0 100.00 0.00

3l 10 0 100.00 0.00

a4l 10 0 100.00 0.00
SUM Al 0 100.00 0.00{: 0
0.1 ppm 1 9 2 81.82 18.18

2 9 1 90.00 10.00

3l 10 0 100.00 0.00

a4l 1 0 100.00 , 0.00
SUM 39 3 92.86 - 7.14] 7.1428571429
0.4 ppm 1 8 2 80.00 20.00

2 9 1 90.00 10.00

3l 10 0 100.00 0.00

-~ 4} 10 1 90.91 9.09

SUM 37 4 90.24 9.76] 9.7560975610 {
16ppm | 1] 10 ol . 100.00 0.00]
' 2{ 10 0 100.00 0.00

3 8 2 80.00 20.00

a4l 10 0 100.00 0.00
SUM a8 2 95.00 5.00 5
6.4 ppm 1 9 1 90.00 10.00

2l 9 1 90.00 10.00}

3 7 3 70.00 30.00

al 10 0 100.00 0.00
SUM 35 5 87.50! 12.50] 12.5




. |
- |

. 128 ppm| 1 of 10 0.00 100.00
' 2i  of 10 0.00 100.00
i of 10 0.00 100.00
| 4 of 10 0.00 1100.00
- SUM of 40 0.00 100.00 100
| 256 ppmi 1 of 10 0.00 100.00
21 of 10 0.00 100.00
a3l of 10 0.00 100.00
| 4 of 10f . 0.00 100.00
o SUM of 40 0.00 100.00] 100
Ano. Counts Dai5, 6-12-94i- N E
l T™T ReplA |D  |%ALIVE 1% MORTALITY
- Control SRR o  100.00 0.00
‘ 21 10f of  100.00 0.00
I 3i 10f o0f 100.00 0.00
4l 100 of 100.00 0.00
| I SUM 41 ol  100.00 0.00 0
| 0.1 ppm 1 9f 2 81.82 18.18
2l 9} 1 90.00 10.00
I 3i 10 0 100.00 0.00
A 1 of  100.00 0.00
‘ SUM sl 3 92.86 © 7.14] 7.1428571429
I 0.4 ppm 1 gl 2 80.00 ~20.00
. 2l of 1 90.00 10.00
, af 10l O0f 100.00 0.00
'A _ 4 1ol 1 90.91 9.09
- SUM 377 4 90.24 9.76] 9.7560975610
1.6 ppm 11 10 of 100.00 0.00
I 2l 10f of 100.00 0.00
r 3l 8 2 80.00 20.00
al 100 of 100.00 0.00
i SUM 38 2 95.00 5.00 5
[ 6.4 ppm 1 7 3 70.00 30.00
i 2t 8 2 80.00 20.00
al 71 3 70.00 30.00
&, 4l 100 o} 100.00 0.00
SUM 32 8 80.00 20.00 20
- 12.8 ppm| 1 ol 10 0.00f - 100.00
. 2 0 10 0.00 100.00
al  of 10 0.00 100.00
4, of 10 0.00 100.00
1SUM 0 40 0.00 100.00 100
256 ppm| 1 of 10 0.00} 100.00
2l ol 10 0.00f 100.00
3 of 10 0.00} 100.00
af ol 10 0.00{ 100.00




suM | | of 40 0.00 100.00 100
“Ano, Counts Da 6, 6-13-94t-
T™T ReplA |{D_1%ALIVE t% MORTALITY
Control 11 1 of  100.00 0.00
2i 10 of  100.00 0.00
i 10 0 100.00 0.00
4 10 of 100.00 0.00
SUM 41 of  100.00 0.00 0
0.1 ppm 1 8 3 72.73 27.27
2 9 1 90.00 10.00
3l 10 of  100.00 0.00
4 1 of  100.00 0.00
SUM 38 4 90.48 9.52] 9.5238095238
0.4 ppm 1 8 2 80.00 20.00
2 9 1 90.00 10.00
3l 10 of  100.00 0.00
4 10 1 90.91 9.09
SUM 37 4 90.24 9.76] 9.7560975610
1.6 ppm 11 10 of  100.00 0.00
21 10 of  100.00 0.00
3 8 2 80.00 20.00
, 4 10 of  100.00 0.00
SUM 38 2 95.00 5.00 5
6.4 ppm 1 4 6 40.00 60.00
2 6 4 60.00 40.00
3 5 5 50.00 50.00}
4 9 1 90.00 10.00
SUM - 241 16 60.00 40.00 40
12.8 ppm 1 of 10 0.00 100.00
2 of - 10 0.00 100.00
3 of 10 0.00 100.00
4 of 10 0.00} 100.00
SUM of 40 0.00 100.00 100
256 ppm| i O 10 0.00 100.00
o2 of 10} 0.00 100.00
3 of 10 0.00 100.00
4 of 10 0.00 100.00
Tsum of 40 0.00 100.00 100
Ano. Counts Dai7, 6-14-94%-
T™T TReplA _ |D  |%ALIVE 1% MORTALITY
Control 11 10 1 g0.91} 9.09}
o1 10{ of 100.00 0.00!
3 10 0 100.00 0.00}
a4l 10 0 100.00f 0.00
SUM 40 1 97.56 2.44] o}
o eem L 118 3l 72.73 27.27) |




1 108} 738
2 11} 736
3 112} 732
4 111} 738 2375 736] 7321 738
1 110f 740
2 114§ 732
3 1ol 728
4 109} 7331 23725 73325} 728 74
1 108} 729
2 109f 725
3 108l 725
4 108f 725 238 7261 7258) 720
1 NAl  NA
2 NAl  NA
3 NA[  NA
4 NA N/A
_ﬂumm_ﬂng_w_ﬂst_th_Dﬂ—ﬁ—ﬂm——
.{ Oxygen
1 16} 748
2 1nel 757
3 18{ 747
4 116] 748 236 15l 7470 187
1 118{ 750
2 18l 748
3 18] 745
4 118l  742] 23975 74625} 742 75
1 18l 749
2 18] 75
3 118{ 750
4 118] 7.50] 23.425 7.4075}1 749 75
1 1171 745
2 17t 74s
3 118f 748
4 17} 7501 23725 7471 745 75
1 17l 741
2 117} 745
3 115f 749
4 17} 750{ 23.525 74625 7.4 75
1 ns| 7.4
2 14) 735
3 14 7.3
4 114}  731] 23975 7345f 731 740
1 N/A NA
2 N/A NA
3 NA NA




NA NA
“Ellptio Finel Weter Chem. Dey 7. G-14:33
Temp.{ Oxygen _ipH
238 112
24.0 112
24.0 14
24.0 12 7675¢ 765 17
24.0 12
24.0 112
238 14
24.0 12 7.8 7.8 78
239 14
240 14
239 12
24.0 13 7.83 7.8 7861
24.0 114
23.8 112
238 14
24.1 12 7885} 788 789
240 12
239 13
24.0 114
29 12 78675} 782 79
wal - NA
N/A NA
NA NA
NA NA
NAL  NA
NA NA
NA N/A
N/A NA
_F_mmm_ﬂm_mm_nmm;mu—ﬂﬁ”—
Temp.{Oxygen {pH
1] 240 13
2t 240 12
3{ 238 114
4 240 15 729 7.28 73
242 113
21 240 13
3l 2.8 113
4] 222 12 72725 725
11 240 12
238 112
241 112




TEgERRERERTT T T T

2 g 1 90.00 10.00
3 10 0 100.00 0.00
4 11 0 100.00 0.00
SUM 38 4 90.48 9.52] 7.2619047619
0.4 ppm 1 8 2 80.00 20.00
2 9 1 90.00 10.00
3 10 0 100.00 0.00
4 10 1 90.91 9.09
SUM 37 4 90.24 9.76 7.5
1.6 ppm 1 9 1 90.00 10.001%
2 10 0 100.00 . 0.00
3 8 2 80.00 20.00
4 10 0 100.00 0.00 .
SUM 37 3 92.50 7.50 5.1875
6.4 ppm 1 0of 10 0.00 100.00
2 1 9 10.00 90.00
3 4 6 40.00 60.00
4 2 8 20.00 80.00
SUM 7t 33 17.50 82.50 82.0625
12.8 ppm 1 0f 10 0.00 100.00
2 0f 10 0.00 100.00
3 0of 10 0.00 100.00
4 0of 10 0.00 100.00
SUM 0f 40 0.00 100.00 100
25.6 ppm 1 of 10 0.00 100.00
2{ 0 10 0.00 100.00
3 Q 10 0.00 100.00
4 0 10 0.00 100.00
SUM 0 40 0.00 100.00 100
Ano. Counts Dai} 8, 6-15-94;-
TMT Repi A D % ALIVE % MORTALITY
Control 1 10 1 90.91 9.09
2 10 0 100.00 0.00
'3 10 0 100.00 0.00
4 10 0 100.00 0.00
SUM 40 1 97.56 2.44 0
0.1 ppm 1 7 4 63.64 36.36
2 9 1 90.00 10.00
3 10 0 100.00 0.00
4 11 0 100.00 0.00
SUM 37 5 88.10 11.90{ 9.7023809524
0.4 ppm 1 8 2 80.00 20.00
2 9 1 90.00} . 10.00
3 9 1 90.00 10.00
4 8 3 72.73 27.27
SUM 34 7 82.93!} 17.07 15




1.6 ppm 1 9 1} 90.00 10.00}
2i 10 0 100.00 0.00
3 8 2 80.00 20.00
4 10 0 100.00 0.00
SUM 37 3 92.50 7.50 5.1875
6.4 ppm 1 of 10 0.00 100.00
2 of 10 0.00 100.00
3 of 10 0.00 100.00
4 of 10 0.00 100.00
SUM of 40 0.00 100.00 100
12.8 ppmi 1 of 10 0.00 100.00
2 of 10 0.00 100.00
3 of 10 0.00 100.00
4 of 10 0.00 100.00
SUM o 40 0.00 100.00 100
256 ppm} 1 of 10 0.00 100.00
2 of 10 0.00 100.00
3 of 10 0.00 100.00
4 ol 10 0.00 100.00
sUM of 40 0.00 100.00 100
Ano. Counts Da} 9, 6-16-94;-
TMT ReplA |D__1%ALIVE % MORTALITY
Control 1 10 1 30.91 9.09
21 10 0 100.00 0.00
3 10 0 100.00 0.00
4 10 0 100.00 0.00
SUM 40 1 97.56 2.44 0
0.1 ppm 1 7 4 63.64 36.36
2 9 1 90.00 10.00
3l 10 0 100.00 0.00
a4l 1 0 100.00 ~0.00
SUM 37 5 88.10 11.001 9.7023809524
0.4 ppm 1 7 3 70.00 30.00
2 9 1 90.00 10.00
3 9 1 90.00 10.00
4 8 3 72.73} 27.27
SUM _ 33 8 80.491 19.51 17.5
1.6 ppm 1 9 1 90.00 10.00
20 10 0 100.00 0.00
3 8 2 80.00 20.00
4 9 1 90.00 10.00]
SUM 36 4 90.00} 10.00 7.75
6.4 ppm 1] ol 10 0.00} 100.00
2 of 10 0.00} 100.00
3 ol 10 0.00} 100.00
| 4 ol 10 0.00} 100.00




SUM 0 40 0.00 100.00 100
128 ppmi 1 of 10 0.00 100.00
2 of 10 0.00 100.00
3 o} 10 0.00 - 100.00
4 of 10 0.00 100.00

SUM ‘ o} 40 0.00 100.00 100
25.6 ppmi 1 of 10 0.00 100.00
2 of 10 0.00 100.00
3 of 10} 0.00 100.00
4 of 10 0.00 100.00

SUM 0f 40 0.00 100.00 100




I Wﬂm—wﬁ
™T Rep Tomp.{Oxygen {pH TempAve { TempMin TempMax {Oxy.Ave {OxyMin OxyMax {pH Ave {pH Min pH Max
Control 1| 237 114} 785
I 2l 234 114} 789
3l 235 114} 785
l 4 235 114 7851 2845 231 27 1.4 1.4 1141 786l 785 789
0.1 ppm 1{ 239 1sf 785
2l 22 1msf 790
. al z3.5] 11sf 788
4} 2.8 15f 789 26 232 239 15 15 1151 788f 785 79
. 0.4 ppm 1} 223 116 7.89
. 2| 236 13l 790
3l 233 114} 788
. 4 20 17t 783 233 2 236 1s 1.3 17{ 7878} 78 79
. 1.6 ppm 1| 236 1el 790
? 2 235] nsl 780
L o 2251 w1l 7%
. ' 4l 28 116l 790 236 235 28| 11.625 16 17 79 79 79
' 6.4 ppm 1| 238 1sf 788 )
¥ 2| 240 1sl 790
3l 240 1.4} 790
: 4 23.0 1ns| 798 27 23 24 15 1.4 1161 7915f 788] 788
12.8 ppm 1| 223 sl 7%
2} 239 usl 780
3} 240 nsl 788
o 28] 11s| 787] 2375 23l 24 1155 1ns 116l 78l 787 782
25.6 ppm 1| 240 115f 7.89 '
h 2 24.0 16| 788
' 3l 237 116l 788 .
i 4l 289 116 788 239 27 241 11.575 1.5 416 788l 788f 788

24.0 13 7.26

24.0 124 7.25 24 24 |24 1.8 1.2 12.1 7.28 7.2 726

T™T Rep Temp.]Oxygen ipH
; _ Control 11 240 112 7.23
. 2| 240 114} 726

“"10.1 ppm 23.0 1o} 7.3

2.1 122 7.1

2.3 1221 730 231 2l - 2ma] 12125 11.9 122} 7.305 781 731
2.1 1201 7.30
2.0 121 729

0.4 ppm . . .
1 =a] 1200 NR{ 2325 23 26| 12.025 12) 121] 728} 725
16 ppm | W 240  nsl 724

2.6 120 725

3

4

1

2

3} 23.0 122 7.30
4

1

2

3

4




2| 234 120 72

3l 24.0 1o} 720

4f 236 119t 720f 23751 234 2s] 19} 118 120 7215t 72] 724
6.4 ppm i 236 118} 747 '

2| 230 118 715

3} 286 T ERAL

4 229 118} 7.13] 23525 2 290 118 1 18] 715f 743 747
12.8 ppm 1 23.0 17 7147

2| 232 1el 716

3} 239 11ef 7142

o 2351 11sf 7121 04 2 239 116l sl 17i7aaes) 7a2) 747
25.6 ppm 1 231 14§ 713 '

2 230 15f 719

a{ 238 113l 710

4 25 115t 71| =233 2 28] 11.425 13 11.5} 7.1325 74 718
julgﬂg_ﬂn!l_ﬂunr_ﬁh!m._mu-m—
™T Rep Temp.{ Oxygen
Control 1| 238 104} 780

2| 235 105} 7.80

al 20 106| 785

4 231 104 785] 2335 2 28] 10475 10.4 106} 7825 78] 785
0.1 ppm 1 231 102} 7.9

2] 234] 1081 790

al 23.4 105{ 7.9

4 230 105 788 23205 2 28.4] 10425 10.2 105| 789} 788 79
0.4 ppm 1} 233 105} 7.89

2l 235 105} 790

al 234 104} 790

4 28 jos5f 7901 235 203 2381 10475 10.4 105| 78975} 788 79
1.6 ppm 1} 2.8 105} 790

2l 235 106} 7.90

al 240 104} 780

4 240 104} 785 23825 285 24| 10475 104] 106} 7885} 785 79
6.4 ppm 1] 230 103f 790

2| 238 105{ 7.9

3} 23.1 103 7.92

4| 240 101} 788 23475 2 241 1031} 1014 105 79} 788 792
12.8 ppm 1} 3.0 102 7.85

2l 230 102 788

3| 2.8 102] 785

47 23.1 10.0 7.82} 23225 ] 28 10.15 10 10.2 7.85 7.82 7.88
25.6 ppm 1| 230 96l 775

2| 231 osf 778

al 28 o4l 770

sl 236 o5f 772| 23.375 ) 28 9.5 9.4 96| 77375 77| 778




! {1 ! !
wm:uhﬂm—mw—'
™T Rep . {Temp.jOxygen ipH
Control i} 24.0 105} 7.42
2{ 23.8 110} 742
3 235 14l 782
‘4l 23.4 1078 7.60{ 23675 23.4 24] 10.825 10.5 1.1 7.49F 742 76
0.1 ppm 1 240 110f 755
2l 239 j09f 752
3l 24.1 109} 745 ,
4 235 j07f  7.70{ 23.875 235 241} 10875 10.7 11} 7555 745 77
0.4 ppm 1{ 239 114} 758
2} 244 1121 782
al 240 12l 782
4l 240 yiof 772 24075 29 244} 11125 1 12| 7s8sf 7s2] 772
1.6 ppm 4 225 n2f 762 '
2l 240 13l 750
3l 240 110f 750
4 29 410 748{ 2385 25 24] 11125 1 11.3] 7825} 748 782
6.4 ppm 1} 241 110} 750
2} 242 1o} 745
3l 242 108 74
al 240 yool 7.4s5] 24125 24 242 10925 10.8 1} 74575 743
12.8 ppm 1| 238 108] 7.48
ol 2001 108] 745
3l 234 107] 742
4 240 108} 735 28 234 240 1065 10.5 108} 7425} 735 7.48|
25.6 ppm 1 NA NAL  NA
2l NA NAl  NA
al NA NAf  NA
Al WA wal NA
MLMMML—HH_
TMT  |Rep  |{Temp.Oxygen” lpH
Control 1| 2.9 112f 730
2| 23.0 114} 730
3} 24.0 114} 730
4 240 19.1f 7.28{ 23.725 2 241 11.125 "1 112] 7205 728 73
0.1 ppm 1| a8 114l 7.30
2l 239 114 73R
3} 24.0 112f 732
4} 240 112l 732| 23928 28 24 1115 1.1 11.2] 7315 73] 732
0.4 ppm 1 223 11 7.35
2l 232 110l 735
3} 23.8 1.1 7.35 .
41 240 10.8 7.8 23.575 232 24 1 10.8 1.1 7.3575‘ 7.35‘ 7.38




4} 239 112 726 2395 28 4.1 112 1.2 112} 7.265 7.24 728
1.6 ppm 1 242 12l 127
1 21 242 13 7.25
| af 241} 111 725
4 241 12l 725( 2445 24.1 242 1.2 1.4 11.3] 7.255{ 725 727
6.4 ppm 1} 24.0 10} 725
2{ 240 14} 728
3} 240 11} 7128
4 239 114f 725 23975 28 24 11075 1" 11} 725t 728) 725
12.8 ppm 1 NA NA}  NA
2 NA NA}  NA
ajl NA NAL  NA
4 NA NAf  NA
25.6 ppm 1§ NA NA N/A
2] NA NAL  NA
3} NA NAl  NA
4 NA NAL  NA
_Elliptlo Final Water Chem. Day 9, 6-16-94 |
T™MT Rep Temp.{ Oxygen {pH
Control 1 237 1sl 762
2} 244 15 762
3l 233 13} 769
41 240 115 768] 23775 233 241 1145 1.3 1.5 7645} 762 760
0.1 ppm 1 240 114} 768
2] 241 14} 770
3] 242] 114} 768
4 241 15| 768 241 24 242 11.425 1.4 115 7685} 768 77
0.4 ppm 1} 24.0 15 770
2] 240 15} 770
31 24.2 115 7.69
4} 238 1158 7.7 24 238 242 1.5 1.5 1.5 17t 768 TN
1.6 ppm 1| 2408 nsf N
2| 240 1nsf 770
al 245 1sf 769
4} 240 114] 7.70{ 24125 24 245 11.475 1.4 1.5 77t 789f M
6.4 ppm 1] 240 1S5 7.70
2| 242 13} 761
3l 240 113} 768
4} 245 11.4] 762] 24175 24 245 1138 1.3 11.5| 76525} 7.6 77
12.8 ppm 11 NA NA N/A
2| NA NA NA
3] NAY NA N/A
4l NA N/A NA
25.6 ppm 1 NA NA N/A




3l NA NAl  NA

o A wal  NA
SUMMARY OF FINAL WATER CHEMIST RY FOR ELLIPTIO
T™T. TEMP OXYGEN : pH ADJUSTEL{ OXYGEN

AVE  IMN {MAX  JAVE IMIN MAX {AVE MIN MAX  JAVE  [MIN__ fmax

comtrol | 2372{ 23.00 2410 1124] 1040} 1210 154, 7128{ 789 sas| 413} es2
o1pom | 287312304 2420 19311 1020] 1220 7511 7128 790 s47} 384} 676
o4ppm | 2067} 2304 2440 19.331  1040f 1210 7501 7241 790 s4pl 413] 662
16pom | 23861 23.04 2450 11.32] 1040f 1200 7s8{ 720f 790 s4gl 413} 647
sapom | 23.80i23.04 2450 11211 1044} 1180 155y 73] 798 ga2f 375t 618
128 ppm| 2366 23.04 2450 1103l 1000 1170 7401 792} 792 sosi 3ss| 6
256 ppm] 23541 23.04 240 10.83 940 1160 7581 7100 788 477t 2671 589




_Anodonta Final Water Chem, Day 1, 6-8-94
. ™T Rep  {Temp.{Oxygen ipH TempAve |TempMin { TempMax {OxyAve {Oxy.Min {OxyMax jpHAve {pH Min_ipH Max
Control 1| 233 1usf 770
2 232 nzt 778
3| 236 119} 775
4] 235 124} 775 24 22 26 18} 115 121} 7.7375 7278 175
0.1 ppm 1} 23.0 114 7.80
2| 236 116] 7.80
3| 237 115 780
: 4 235 1el 785 2345 20 237 11525 1.4 116} 7.8125 78f 785
0.4 ppm 1 231 116l 785
l_ 2| 240 17l 785
: 3l 235{ 17} 788
4 240 118l 78s{ 2365 231 24 17l s nal 78s{ 785 785
l 1.6 ppm 1 236 116 7.88
2| 26 11sl 790
3l 239 17l 790
I 4 238 sl 719 223675f 236 239 11.625 16 117} 78075{ 7881 791
6.4 ppm 1} 241 1nsl 790
l 2| 236 1nel 790
3l 2401 115 79
. 4 26 114) 790 =s2sl 236 241 11.525 1.4 s} 79] 79| 79
I 12.8 ppm 1 235 114} 791 '
- 2l 2290 1sf 7%
al 234 1sl 79 !
'_ 4 235 114f 795] 2575 2.4 239] 11475 1.4 116} 79225 781} 795
25.6 ppm} 1| 235 14 79 ‘
2 234 1n4f 7.9 |
‘ 3{ 234 115] 780 |
4 226 116l 789 23475 234 236 11.475 1.4 116} 780751 780 701

T™T Rep  {Temp.iOxygen |pH

Control 1 24.0 1zl 720

2} 236 119t 725

3] 24.0 1.7 7.25

4 239 116f 725 23.875 26 24} 11725 16 119} 7.2375 7.2 725
0.1 ppm 1} 23.4 18} 725

2} 23.9 19 7.28

3j 239 11.8f 7.26

41 240 118 7.2 2.8 234 241 11.825 118 119} 7.2525 7.2 728
0.4 ppm 1} 23.8 118 7.25

2} 232 19} 728

a|l 238 119} 728

4| 241 17l 7211 23728 202 241 11.825 1.7 11.9} 7.2475 7.21 728
1.6 ppm 1§ 240 117 7.26




......,.,' .—...._- T,,,,:,hv' -44 ‘ 1

2} 23.9 118f 726

3} 239 19l 725

4l 241 119 7250 23975 239 2411 11.825 1.7 119} 72551 7.25 726
6.4 ppm 1} 240 114 7.20

2{ 23.8 1150 720

3{ 24.0 116f 720

4} 240 1wt 720 23.95 28 24 1155 114 17 72 7.2 7.2
12.8 ppm 1} 236 116} 723

2} 234 1st 720

3] 24.0 16l 721

4l 24.0 1141 712 .75 234 24f 11.525 114 16l 7194 712 723
25.6 ppm 11 239 13f 7.5 ‘

2 27 13l 712

al 239 113l 742

4} 240 114t  7.05{ 23.875 27 24 1125 121 1al 71| 705 7.8}
_Mmj_ﬂnﬂ__ﬂﬂm-—mj'—m
TMT Rep  |Temp.jOxygen
Control 1} 24.0 106f 770

2f 24.0 105 7.80

3| 245 105} 8.00

4] 240 105/ 8.00{ 24.125 24 245! 10525 105 106} 7.875 77
0.1 ppm 1] 245 102! 800

2} 240 104} 805

al 240{ 103} 800 4

4f 242 103 800f 24175 24 24.5 103 102 10.4} 8.0125 8 8.05
0.4 ppm 1} 243 101} 8.00

2} 242 101f 8.00

al 239 101f 8.00

4} 240 100{ 8.00 241 239 243 10.075 10 10.1 8 8 8
1.6 ppm- 1 239 102 8.00

2} 243 103 8.00

al 234 102} 800

4| 239 102} 800) 223.875 2.4 2431 10225 102 103 8 8 8
6.4 ppm 1} 245 102 8.00

2| 24.0 103} 8.0

3f 241 102 795

4} 243 j02f 795{ 24225 24 2451 10225 102 103} 7975{ 795 8
12.8 ppm: 11 242 99 7.90

2| 24.1 g8l 7.0

al 243 101} 7.0

4} 231 104 790 0925 231 243 1008 9.8 104 79 79 7.9
25.6 ppm 1| 238 ggl 790 '

2| 238 o8l 790

3] 24.1 9.5 7.85

4} NA NA NA 29 238 24.1 97 9.5 9.8} 7.8833 7.85 7.9
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_Anodonta_Final Water Chem, Doy 4, 6€-11-94
I T™MT  |Rep _{Temp|Oxygen {pH
) Control 1} 228 114} 750
2| 24.2 10} 743
I 3l 24.0 108} 7.45
) 4} 240 110} 745 24 238 242} 10.975 10.8 111} 745757 743 75
0.1 ppm 1} 239 14 7.55
I 2| 245 1M1} 749
. 3{ 24.1 112} 750
4l 2239 114} 749 241} 239 245{ 11.125 1.1 112} 750751 7.49 755
'\ 0.4 ppm 1§ 240 112 7.50
‘ 2} 27 112} 752
al 24.0 112] 760
' 4] 24.3 113} 750 24 237 2431 11.225 12 113f 753 75 7.6
1.6 ppm 1} 242 14} 7s0
l 2| 240 1n2} 750
! al 24.0 12} 7.5
v 4 24.1 112} 750{ 24.075 24 242] 11175 1.1 112} 7.5025 75 751
6.4 ppm 1} 235 112} 755 : '
2} 241 11}l 745
. 3] 24.8 110} 740
4} 245 110} 741] 24225 25 24.8] 11.075 1 112} 7.4525 74 7.55
12.8 ppm 1| 242 108} 7.35
2! 240 108} 7.42
al 241 108} 740
4} 242 104} 7.30] 24125 24 2.2 10.7 10.4 108} 7.3675 73 742
25.6 ppm 11 NA N/A NA
' 2 NA NA NA
al NA NA NA
. 4 NA NA NA
_Anodonta Final Weter Chem, Day 5, 6-12-94
™T Rep Temp.{Oxygen {pH
Control 1 244 118} 780
2| 241 11.5] 7.88
3} 24.0 114} 790
4 285 112} 808{ 23.925 235 241 11.475 12 11.8} 7.9075 78 8.05
0.1 ppm 1 240 114 8.00
2| 241 14f 798
3| 241 113}  8.00
4f 240 113} 795 24.05 24 241 1135 113 114} 70975{ 795 8
0.4 ppm 1 240 114} 795
2} 245 113 790
3l 24.0 12} 7%
4} 228 112 795 24075 28 245 11275 112 114} 7925 79 795




L 1.6 ppm 1 242 113f 795
i 2} 241 14 79
a{ 239 114f 79
4 7 114} 800} 22975) 2237 242 11.375 1.3 114] 7945 7.9 8
6.4 ppm 1{ 233 112} 795
2 a3 114} 795
3l 239 13} 795
4] 245 13} 785 23.75 233 24.5 113 112 114} 7925{ 785 795]
12.8 ppm 1§ NA NA N/A
2f NA NA NA
3l NA NA NA
4 NA NA NA
25.6 ppm 1§ NA NA NA
21 NA NAl  NA ’
al NA NAal  NA e
4 NA NA NA
Mﬂmﬂ
™T Rep  |Temp.{Oxygen jpH
Control 1{ 240 116l 7.5
2] 240 17} 748
3} 236 17f 750
4| 238 17 750 23.85 26 241 11.675 18 117} 7.408] 748
0.1 ppm 1 24.0 16 750 '
2l 235 118 760
al 242 17t 755
4 239 1"zt 7.5 239 25 242 117 116 118} 754 75 76|’
0.4 ppm 1} 229 17} 783
' 2 27 117t 760
al 241" w7l 755 A
4} 242 1178 750} 23.975 237 24.2 17 1.7 171 7545 75 7.6
1.6 ppm 1} 242 1M6f 752
2| 24.4 16} 7.5
3} 240 17} 7152 v
4} 242 17l 753 242 24 244] 11865 186 1171 752 751 753
6.4 ppm 1 3.8 117 753
2} 240 115} 752
a{ 241 17} 754 .
4| 241 114} 760 24 238} . 24.4) 11575 11.4] 117} 75475 7.52 78
12.8 ppm i NA NA NA
2{ NA NA NA
3l NA NA NA
4 NA NA NA
25.6 ppm 11 NA N/A NA
2l NA NA NA |
NA NA NA




4 NA NA N/A
_Anodonta Final Weter Chem. Day 7, 6-14-94
T™T Rep Temp.j Oxygen |{pH
Control 1} 24.0 112 7.70
2} 28 12 7.80
31 24.1 114 7.80
4 24.2 11.6 7.90 24.025 28 242 1135 12 116 78 77 79
0.1 ppm 1} 240 114 7.90
2{ 2.8 116 7.90
3] 24.1 14 7.90
4} 241 116 7.90 24 28 24.1 115 114 11.6 79 7.9 7.9
0.4 ppm 1{ 25 116} - 8.05 '
2f 240 116§ 8.50
3} 239 116 8.00
41 241 14 7.90 23.875 25 24.1 11.55 114 11.6} 8.1125 79 8.5
1.6 ppm 1] 24.0 116 8.00
2} 24.0 12 8.00
3t 24.0 12 8.00
4] 238 13 8.00 2395 238 24] 11325 12 1.6 8 8 8
6.4 ppm 1} 24.0 114 7.85
2 2.9 12 7.90
3} 241 112 7.90
4} 241 14 7.90 24.025 239 241 113 112 11.4§ 7.8875 7.85 7.9
12.8 ppm 11 NA NA N/A
2f NA N/A N/A
3l NA NA N/A
4 NA N/A NA
25.6 ppm 11 NA N/A N/A
2] NA NA NA
31 NA N/A NA
4 NA NA NA
_Ancodonta Final Water Chem., Day 8, 6-15-94
™T Rep Tomp.{Oxygen {pH
Control 1} 23.9 108 7.36
2] 23.9 13 7.35
3} 228 112 7.35
41 241 114 7.32 23.925 238 241 11.175 10.8 114} 7.345 7.32 7.36
0.1 ppm 1 241 113 7.30
2] 242 113 7.28
3 245 112 7.28
48 239 113 7.26 24.175 239 245 11.275 1n2 113 728 7.26 73
0.4 ppm 1| 240f 13}l 727
2] 24.2 13 7.25
242 112 7.23




L z2a3] 112l 728] 24175 24 a0l 1izs]  n2|  1n3j7es7si 12
1.6 ppm 1 3.6 112} 730
2} 240 114} 728
al 239 12t 729
4] 242 113f 725] 23.925 236 242{ 11.275 12 114f 728y 725
6.4 ppm 11 NA N/A NA
2] 242 1 721
a{ 24.2 12l 122
4 29 112} 728 24.1 239 2421 11.1667 14 112} 7.2067 7.21
12.8 ppm: 11 NA N/A NA
21 NA NA NA
al NA NA NA
A NA NA NA
25.6 ppm: 1 NA NA N/A
21 NA NA NA
3}l NA NA NA
Al NA NA N/A
l
Wwme—n“—’—m
™T Rep  |Temp.iOxygen ipH
Control 1 242 113} 7.80
’ 2! 241 114 780
3l 242 1al 778
4} 240 113l 778} 24.125 24 242] 11325 113 114f 779 778
0.1 ppm 1} 24.0 114} 780
2| 243 114} 7.80
3} 242 112 780
4} 240 113f 7.80] 24425 24 243 11325 12 114 78 7.8
0.4 ppm 1} 24.0 113} 780
2| =9 114 785
3l 245 112} 780
4l 243 113} 780 24175 239 24.5 113 12 11.4} 7.8125 78
1.6 ppm 1] 245 112 780 '
2{ 24.0 112 782
al 24.0 11al 781
4} 24.0 112t 781] 24125 24 2sas5{ 11225y 112 13l 18 78
6.4 ppm 11 NA NAl  NA
2l NA NA NA
al NA NA NA
44 NA NA NA
12.8 ppm 1§ NA N/A NA
2l NA NA N/A
3l NA NA NA
4 A NA NA
25.6 ppmi 1| WAL NAL A
{ 2l wal  nal N |
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N/A N/A NA

N/A N/A NA

SUMMARY OF FINAL WATER CHEMISTRY FOR ANODONTA

pH ADJUSTEL OXYGEN
AVE IMIN {MAX JAVE {MIN MAX {AVE MIN AVE MIN  {MAX

Control | 23.92§23.2 2450] 11.34 1050 1210 7.63 720 8.05 550 428] 662
01ppm | 23897} 23.04 2450} 11.32 1020} 1190 7.68 72| 805 se8f 384} 622
o4ppm .| 2397} 23.1d 2450f 1132 1000 1190 7.70 721 8.50 548 355 632
16ppm | 2397{23.44 2450} 11.30 1020} 11.90 769y 725 8.00 s4s{ 384 632
64ppm | 2401{23.30 24.80f 1121 10200 11.70 764 720 8.00 532 384] 6.03
12.8 ppm{ 23.84} 23.1d 24301 10.94 980 1160 759 .. 712} 795 492] 326] 589
256 ppml 2375} 23.44  24.10{ 10.81 950! 1160 © 763 7.05 79 473} 282| 580
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12 Divisions 3rd Accent by 2 Cycle Semi-Log




