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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 (Isom 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)of 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 presented 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,



P proportion dead in control,

All negative numbers are considered to have a mortality of zero, the q
same as the control,

4) calculated LC50 from graph on semi-log paper; also, calculated

values using the trimmed Spearman-Karber method were provided by

Damien Simbeck, TVA Toxicity Testing Laboratory, Browns Ferry Nuclear

Power Plant, Athens Al.,

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

COMMENTS:

1) This test produced the desired low control mortality (only 2.4 and 2.5%), but

mortality was still adjusted with Abbott's correction factor for comparison. Increasing

concentrations of effluent resulted in increased mortality, as expected; however, instead

of a gradual increase in mortality, a saltatory effect was seen between 1.6 and 6.4 ppm

in Anodonta, and 6.4 and 12.8 ppm in Elliptio.

2) The LC5 0 was determined (by graphing the actual mortality on semi-log paper) to 4

be 2.97 ppm In Anodonta, and 8.75 ppm In Elliptlo. Those calculated by the

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

Anadonta, and 8.74 (7.99-9.57) ppm in Elliptio. A chronic level (below

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

be 1/6 the LC50, or 0.5 ppm In Anodonta, and 1.5 ppm In Elliptio

(Schweinforth, R.L and D.C. Wade, 1990).

3) Trends in water chemistry were normal, with the exception of dissolved oxygen

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

determine several oxygen levels in reconstituted test water using the Winkler technique

and later to adjust our oxygen values by the regression of these new values on those made

by our YSI oxygen meter. The correlation coefficient was 0.992 between the two sets of

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

Exposure to ClamTrol.
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FIGURE 2. Percent Mortality / Abbott's Percent

Mortality of Elliptio arctata After Nine Day Exposure to

ClamTrol.
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FIGURE 3. Percent Mortality of AnodOfta im

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

TUT. (C) (mgii) (mg1i) (pmhos) (mgCaCO 3/1) (mgCaCO 3 J1)

Control 23.7(23-24.3) 12.1(11.1-13.2) 6.6(5.2-8.2) 7.3(SA7.8) 270.3(263-278) 111.6(106-1 16) 80(71.8-88.9)

0.1 ppm 23.6(23-24.2) 12(11.2-13) 6.5(5.3-7.9) 7.3(6.6-7.6) 270.7(260-278) 110(106-116) 84.7(82.1-88.9)

0.4 ppm 23.7(23-24.2) 12.1(10.9-13) 8.6(4.9-7.9) 7.3(6.6-7.6) 270.4(260-280) 110.1(102-116) 67(85.5-90.6)

1.6 ppm 23.8(23.1-24.5) 12.1(10.8-13) 6.6(4.7-7.9) 7.3(6.6-7.6) 271.4(260-278) 109.7(106-114) 85.5(82.1.87.2)

6.4 ppm 23.7(23.1-24.2) 12.2(11.5-13.0) 6.7(5.7-7.9) 7.3(6.6-7.5) 270.3(263-278) 109.6(106-114) 85.9(63.8-90.6)

12.8ppm 23.9(23.1-24.5) 12.1(11-13) 8.7(5-7.9) 7.3(8.7-7.6) 269.9(262-278) 109.6(106-113) 85.5(83.8-87.2)

25.6ppm 23.8(23.5-24) 11.8(11.1-12.8) 6.1(5.2-7.8) 7.2(6.7-7.5) 270(265-275) 108.8(104-111) 83.8(82.1-85.5)

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

Table 3. Summary of Final Water Chemistry of Aquatic Toxicity
Test with ClamTrol on juvenile Elliptio arctata.
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f 31 10t C
I1 41 1ol 0KF100.001

100.001

0.00

0.00I:-
I
I

--------

- -

SUM - 40 0 100.00 0.00 -2.56410
0.4 ppm 1 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 0.00C

SUM 401 0 100.00 0.00 -2.56410

1.6 ppm 1 10 0 100.00 0.0

1 2 91 90.00 10.001

-- -----3 10 0 100.00 0.00
1 4 _ 4 11 0 100.00 0.00

SUM - 40 1 97.56 2.44 -0.06254
- -- -----

6.4ppm 1 9 90.00 10.0
6. -p I - --

2 10 0 100.00 0.00 -

3 11 0 100.00 0.00

4 10 0 100.00 0.00

SUM 40 1 97 .56 2.44 -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 411 0 100.00 0.00 -2.56410

25.6 ppm 1 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 391 97.50 2.50 0

Ellip. Counts Day 6-10-941-

TMT Rep A D % ALIVE % MORTALITY _

Control I1 10 100.00 0.00

_21 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

12 10 0 100.00 0.00

,3 10 - 100.00 0.00
4 10 0 100.00 0.00

SUM I 39 1 97.50 2.50 0

0.4 ppm 1 10 0 100.00 0.00

- 2 10 0 100.00 0.00o
-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 1 10 0C 100.00 0.00
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1 41 01 101
I

12.8 ppm1 10 0 100.00 0.00

2 0 10 00 100. 00 .oot

3 0 21 0.00 100.00- - ------- 39-19.212492

010 0.00 100.00

SU 0 4p-1-0 0.00 100.00 1
2 0 10 0.001 1000

4 1- -1 .............................-.-

Eip~. Counts Oav 6-12 -94 ----

TMDepA 0 % ALIVE 1% MORTALITYI

Control 11 10 01 100.00 0.001

21 101 - 0 100.0 0.00 ----------

31 10. 0 0 1100.00

4 9 1 90.00 10.00

sum 1 391 1 97.501---- 2.5010

0.ipm 1t 90.001 010.00 --
2O10 0 100.00 ---- 0.00

31 1 0 0 100.00 0.00t

41 _10 0 100.001- 0.001

SUM 40 0 100.00 0.00 100

1.6t ppm 21 10 0 100.00 0.00

10 C 00.010.00 -

0--F- 0.001

4 10 0 100.00 0.00

.. 401 - 1 97.5. -0.064

612 9 1 90.00 10.00

231 101 0 9 100.00 0.00

---- 41-1 ..-- 0.0 0-q ------

1 0 1 90.1 10.00t --

421 10 0 100.00 0.00

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

4 10 3 100.00 0.00

s I398 21 98.00 2.50 0

4208 ppm 1 11 0 100.00 - 0.00

SUMl3 91 78.051 -- 21..951 19.949971

25.6 ppm 1 0 10 0.00 100.00

2 10 10 0 100.00

34 0 10 0.00 10.00

42 9 10 90.001 100.001

100.001 I0.001I
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2 10 0 100.00 0.00

3 10 0 100-00 0.00

4 10 0 100.00 0.001

SUM 39 1 97.50 .2.50 0

014 ppm 1 10 0 100.00 0.00_

2 10 0 100.00 0.00

SU 40 1 975 2.4 -0.65

3 10 0 100.00 0.00

4 10 0 100.00 0.00
---- - -t-0 0

SUM 40 0 100.50 20.0 -2.56410

1.6 ppm 1 10 0 100.00 0.00

2-- -- 91 0.00 10.00

3 0 100 00 100.00 0.00

4 11 0 100.00 0.00

SUM 140 .. 1 1 97.56 2.44 -0.06254

6.4 ppm 1 9 1 90.00 10.00---- - -- - -

21 0 0 100.00 0.00

31 0 1 00 000 10.00
4 10 0 100.00 0.00

SUM 39 1 97.50 102.50 0

12.8 ppm_ 11 0 0 10 0.00 100.00

2 10 10 10.00 100.00-4 -1 - 0 -. --- ---- -- 0.0

3 10 10 10.00 100.00

4 0 10 0.00 100.00

-1 - - - -1

SUM 3 1 9.50 100.0 0

5.1 ppm 1 9 1 0.00 100.00. ...

2 10 0 100.00 0.00

3 10.0 100.00 0.00

4 10 10 10.00 10.00

SUM I 391 1 1 97.50F .0

0.4 ppm Ii 1 10 10-01 0.00

2--- -- 011000 -0

1 10 0 100.00 0.00

4 10 0 100.00 0.00

SM 410 0 100.00 0.00 2

32 101 01 100.001 0.00[

-3 4 - 1 90 00 10.0C1

0.1 ppm 1 -d 1 90.00 10.001
3u 1 0i 0 100.0 0.001 254

4 10 100.0 0.0
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* UM 39 11 97.50 2.50 0l

12.8 ppm 1 0 10 0.00 100.00--I
1 2 0 10 0.00 100.00

---- 0-.0 I
3 0 10 0.00 100.00

4 0 10 0.00 100.00

SUM 0 40 0.00 100.00 100i

25.6 ppm 1 0 10 O.-100.00 -
2 0 10 0.00 100.00sum - -41 .0 ----------

3 0 10 0.00 100.0025 6-- --- --

4 0 10 0.00 100.00

sum-- -- 00.00 100.00 10

mmw-��
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3 10 0 100.00 0.00 C
- -- -- - -- - - l i - -

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 9 1 90.00 10.00_

31 101 01 100.001 0.001
4 101 1 90.91I 9.091

I - - 4-- - - - -- - -- - - - -- - -

SUM 39 2 95.12 4.88 4.8780487805
1 - -p II I t- 0.- 1091 . .1
1.6 ppm 1 10 0 100.00 0.00

-34 1 0 10.00 20.___ - - - ------------

24 10 0 100.00 0.00

sum I 381 21 8 2.502.5001.001

12.8 ppm I 1 101 0 100.00 0.001 I__ _ _ _ _ _ _ _ _ _ _

2 10 0 100.00 0.00 -

SUM 36 4 90.00 10.00 1_
25. ppm 1 10 0 100.00 70.00122 pp 10- 01 -100.001 0.00

8 9 1 90.0 20.00

0 10 0 100.0 0.00 __

SUM 39 1_ 90.5 72.50 72.5 __1_

An- Con- 3, 6-109 -
2o. ppm 1 11 0 100.00 0.00

_2 21 0 100.0 000_
-3 61 0 60. -- ----- 0001 - _

4 10 0 100.00 0.00

SUM 41 08 80.0o 20.000

0.1p 21 90 21 810.82j 18.018 __________

231 36 1 90.00 10.001

-4 11 0 100-001 0.00- - - -

u.4 ppm 1 83 7 0.00 20.00 _ _

121 2 9 1 90.00C 10.00_
3 10- 0 100.00. 0.00 .. ___- ____

4 Il 1 60.00 40.00

sum 2 j 371 41 90.241 9.761 9.7560975610

1 0101 0 100.00 0.00
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r7--- --- I .41 M i i
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I1 00.0ul In nni

z1-6 pp x0 .0 .--.-
2 0 10 0.00 100.00

-3 0 10 0.00 100.00
- - - - -0.0-1i --------0 10 0.00 100.00

UM 0 -4 0.00 100.00 100 --------
25.6 ppm 1 0 10 0.00z 100.00

2 0 10 0.00 100.00

10 0.00 100.00

4 01 10 0.00 100.00

SUM 0 40 0.00 100.00 100

Ano. Counts De 5, 6-12-94 -

TMT Rep A D 1% ALIVE % MORTALITY

Control 1 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 0 100.00 0.00 0-

01 ppm 1 9 2 81.82 18.18
2 9 1 90.00 10.00

31 10 0 100.00 0.00
4 11 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 1 10 0 100.00 0.00
2 10 0 100.00 0.00

3 8 2-80.- 2 20.00

4 10 0 100.00 0.00

SUM 38 2 95.00 5.00 5

6.4 ppm 1 7 3 70.00 30.00

2 8 21 80.001 20.00
- 1 3 71--- 3 .0 ---- - ----- -

3 0 10 -0.00 100.00

4 10 10 0 0.001

SUM 0 40 0.00t 100.00 100i

su - 1 3 1 8 _ 8 -0 --- - ..

1258 ppm 1 0 10 0.00i 100.00

2 0 10 0.00t 100.001 4 01 1--- 0 . 0 -- ----

3 0 10 0.001 100.00

4 0 10 0.001 100.00
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[1.6 ppm | 1 24.0C - .381 7 - -~---t~~~~

2 24.0 11.11 7.36 .-

31 24.0 11. 7.40

4 23.1 .1 7.42 23.7 2 241 11.0 8 11.8 11.8 7.42 7.32 7 .5

6.4 ppm 1 23.0 11.0 7.49

2 24.0 9 11. 8 7. 5

3 - 23 .2 11.8 7.

4 24.3 10.9 7.33 23.725 2 2. 11 11.8 11.8 7.4375 7.48 7.

1 p23.8 1 0 . 7 7.29 -------------

23.8 9 10. 7 7.45

3 23.8 1. 8 7.25 4

14 23.5 11.7 7.250 23.72 3.5 24. 11.7 25 11.7 11.8 7.47 7.45 7 .5

6. m1 2.8 11.7 7.41

2223.M11.N7.4

12.8-p41 N2A 1. 7.41

2oto 24.511. 7.3

2 2L NU7 U r---- ------

3 24.0 11.4 7.31

4-38 114 731 2.7 236 24.5 11.425 11.41 11.5 7.45 7.371 7.4

25.6 pp 123 m INA N 7./

2 2 3 .9 1 1 . S 7 .5 ;-,'--

3 24.0I i11. 7.45

41 243.1 11.1 7.421 23.975 23.9 24.111.2 11.E 11.1[ -. 62 7.42 7.5

0.41-- w ---p I i 23.31 11S 75C,

I 21 23.S1 11.81 74

3 N / A N / A N / A 7 .4
1. -p 1 24.0 117.r----- s Z -r- 11r- r~ .

I it 21 23.S 1 1 7.S

2 3 3 -2. 1 1I. 
-- --- 7 -5 7

1. pp 241 1172 114.0 11.71 
7..4|7 -

4123.51 11.71 7,450i 23.725-i

; ppm: 23.'1

Z6. 1 71 7.411

6. 1m 21 23.8E 11.71 7.459|;

31 23.21.E 11 7 '4 ||

- 23. ,.1 .) 235 | 23.2 23.81 11.651 11.!1 11.71 7.46625| 7.41| 7'

12.8 ppml 11 23.61 11.5! -1

21 24.51 11.4 73

3124C0 11.4t .1
5 142 . 9 lt 7 7 I3

41 23E8 -11.4| -1 2.975 23.61 24.' 145 11.41 --- --741 .1 7.41

25.6 ppml t N/Ai I WA Ut

| j ; A~I U| UA ||

31 WA I UA| MUAI
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U

- 3 10 01 C 00.00 u.uu
I t--JO- - I 0 90.91 I9.09I

SUM 37 4 90.24 9.76 7.51

.6 pm 1 1 90.00 10.00 -- ------

2 10 0 100.00 . 0.00

3 8 2 80.00 20.00

4 1 0 100.00 0.00 - .

um SU33 92.50 701 5.18751

-2 -1 0 10 00 90.00

2 10 0.00 10.00

.0 82.500 82.062

12.8 pp 1 0.00 0000
10 0.00 100.00

2 0 10 0.00 100.00

0 0.0 100.00- - - - -

m4 1 0.00 1

SUM 0 40 0.00 100.00 10025.8 ppm 1 C 1C 0t O ---------
O 0 0.0 0 100.001

--- 3 C 1C 0.0t 100.0 ---------

SM0 40.0 100.001 1001

Ano. Counts Da 6-15-9 -------

TMT- lReF j % ALIV % MORTALITY

Control i1 1 1 1 9.9 9 091

4 10 0 100.00 0.00

0.1 ppm 1 7 4 63.64 36.361

21. 9 1 90.000
3 10 0 100.00 0.00

4 11 0 100.00 0.00

SUM 3 8.10 11.904 9.70238095241

0.4 ppm 1 0.00 20.00

2 9 1 90.00, 10.001
3 9 1 90.001 o1.00l

4 8 3 72.73 27.27

SUM 34 7 82.93

AdIRL ~ ~ 2 I I 1 I QI 90.001

4~ 101 0 0.0 0.001 ------

SUM - 3 90.48 9.521- 7.2619047619

0.4 ppm 2 -- ---8.0 20.001-------
2 1 1 90.00 10O.00 --

5 , IA NAs ,
I I Iu. .i
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UM 0 40 0.001 100.00o 100
1258 ppm 1 0 10 0.00 100.00o

I -- -- --- -- -- -- 0 .

_ 1 0 J10 0.00 100.00-- 1 01 l[ --- .01i0.1

04 10 0.00 lO0.00_
SUM 0 40 0.00 100.00 100

25.6 ppm 1 0 lo0 0.00t 100.001

21 01 101 0.00 -- 100.001
3 0 1 0 0.00 100.001

41 C 1C1 0.001 100.001

SUM C 1 4C .0 10.001 100



ax Ave Min pH Max
Tom IpMln

11.4 1.4
.85 23.1

.8

F.90

.9 11.5 s 451 7.91
7.89

7.90

23.6 1.3 .7 7.83
7.83

90

23. 23.8 1.62

7.

7. 1.6 .9 7.88

.98 23

7..97 23 5 24 1 78

7.

23.7 1.

2

4

.3 11.2

1 2

!2

Z2 12 1 1.9 3
22 23 23.3

2.0

2.1

12.0 7.28
12. 2 23 6 12

.8



4 MA 2 .6 . 11.91 7.202 371342 19 118 1 .1 .

3 23.61.. 11.8 7.15

4 -239 1. .3 23.525 23. 23.1 11.8 11.8 121. 7.215 7.213 7.1

128pm 123.61 11.71 7.17 -

2I 23.2 1-1.6 7.1

31 23.91 11.6 .1

43 23.5 11.5 .2 2. 3 2.9 1. 15 1. 712 .2 71

4 3. 1.5 711 2 353 23.8 1 1. 11.3 11.5 ---7.135 7. 7.19

424.0 108 .1378 23 .45 23251.1 101S1.

12.8 Ip 121 23.0 7102 78

223.0t 1 02 7. 88 ----

3 23.81 102 178

4 2.51 10.0 78 2322 231 23.81 10.16 15 10 7107.12 751 7 812 7 88

25.6 ppm 1 12.0 4 . 7.751

-2 23.81 10.4 5 7.780

3 23.81 10.6 7.70-

4 23.61 9. 7.7 23.375 23 23.8 10.4 5 10.4 90.61 7. 7.71 7.7
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4 23.9 112 726 23.95 23.8 24.1 1.2 11.2 11.2 -7.265 7.241 728

1.6 4m 1 24.2 112 7.27 24.1

01 24.2 11. 4 7.26 -

3 24.1 1.1 7.27 1 - -
4 24.1 112 7.25 24.15 24.1 242 1 1 12 11. 11.3 7.255 7.25 7 .7

-J --- - I.. .

0.4 ppm 1I 24.0 11.5 0 7.70 ------ - --

21 24.0 11.5 7.2 7

3 24.0 11.1 7.25

232.5 11.5 7.6 397 M
424.0 11.4! 7.70 24.125 2 4. 24. 11.4075 11. 11.5 7.7 7.69 7.71

2I 24.2 A11. 7.6

12.8 pp 2 n/ N/ l N/A N/A

2 N/A N/A /A.

3 N/A N/A N/A

4 N/A I N/A N/A

25.6 ppm 1 N/A NA N/A

2 N/A N/A N/A

El1Iltic Fl l ae h m , Day 9 . a-1 -w

-TMT i Pe ITenip1 e IPH [

Control | 3. 11.'1 7.62

I .~2 24.11 11.!1 7.62 - -

31 23.3 11 .3 7.61-

41 24.0 11.!1 7.65 23.775 23 < 24.1 11.45 11.3 ii.5 7.6.4 7.621 7.6

0.1 ppm J1 24.0 11.4 7.68

- -- -- 24.1 11.4 7.70

3I4. 11.41 7.68

4124.11 11.5 7.681 . 24.1 241 242 11.425 II. 11.51 7.68 7.681 7.7

0.4 ppm I 24.01 11.! 7.7t0-
------ 21 24 01 1 1.5 7.701

3 t24.2 11 .s 7.69 -

4123.8 11t 5 7.71 24 _ 23.8 2421 II.5 1 1. 1 II.5 7.7 7.691 77

1.6 ppm 1 24.01 11.5 7.71------

3 24.01 11 S 7 .701-

4 24.01 II. 7.70r 24.12s 2 24.s 11.475 11.4 11.'1 7., 7.69 7.71

16.4 ppm 124.0 11.!1 7.701 I- I

31 24.01 11.31 7.681

41 24.51 11.4 7.6.2417 24 24.5 11 .38 11.3 11.!1 7.62 7.61 7.

;p 1 N/AI WA N/A .-

3IN/A NtA WVA -

. 4/A NUA N/A

2s,6 wnj I .. VAI W/ A 
-A 

_-

; N'A NIA N/A

I





-Am, donte Final Water Chem- Dev 1. 64-844 T -I I
I
-------- I--- I ---- I �u I -r- Am I TamnMin I TeRMMM( I OXVAVe I Oxymn 1 vx,/.max 1 pm Ave 1 Pr' min I Fn r4m"
IMI _ 6 IIJ.*ep... -***~'~ ------

Control 1[ 23.31 11.51 7.701 --

2 _23.21 11.71 7.75i

3 23.61 1.9 7.751

1 41 23.5 12.1 7.751 23.4 232 23.6 1 1.8 11.5 12.1 7.7375 7.71 7.75

0.1 ppm_ ---- 1 23.0 11. 7.801 -

1 21 23.6 11.6 7.80

1 31 23.7 11.5 7.80-----

41 23.5[ 11.61 7.851 23.45 23 23.7 11.525 11.4 11.6 7.8125 7.8 7.8

0.4 ppm 11 23.11 11.6 7.851

21 24.01 11.71 7,851

31 23.51 11.71 7.851

41 24.01 11. -7.85 23.65 23.1 241 11.7 11.6 1 1.8 7.85 7.85 7.8

1.6 ppm 1I 23.61 11.61 7.881

21 23.61 11.6 7.90 ---__

31 23.91 11.7 7.90 o__

41 23.61 11.6 7.91 23.675 23.6 23.91 11.625 11.6 11.7 7.8975 7.88 '7.91

6.4 ppm I1 24.1- 11.6 7.90 _ __

21 23.6 11.6 7.90 ____

3 24.0 1 1.5 7.90 ____

4 23.6 11.4 7.9 23.825 23.6 24.1 11.525 11.4 11. 7.9 7.9i 7.9

12.8 ppni 1 23.5 11.4 7.911____

1 2, 23.9 11.5 -7.921____

31 23.4 116 7.911____

41 23.5 11.4 -7.961 23.5751 23.4 23.9 11.4751 11.4 11.6 -7.9225 7.911 -7.

25.6 ppmr 1 23.5 11.4 -7.911
---------------

2123.4 11.4 7.90 ____

3 23.4 11.5 7.89

4 23.6 11.6 7.89 23.4751 23.4 23.6 11.4751 11.4 11.6 7.8975 7.89 7.91

Anocionts Finali water chem Day 2. 6-9-94

Control 1 124.0 11.71 7.20_____

21 23.6_ 11.91 7.25 ____

3 24.01 11.71 7.25 ____

41 23.91 11.61 -- 7.251 23.875 23.61 24 11.7251 11.61 11.91 7.23751 7.21 725

0.1 ppm 1 23.41 11I.8 7.251____

1 21 23.91 1 1.9 7.281____

11.8 -- 2311.9 1.257.2525 7.22 7.28

0.4 ppm 1 23.81 1 1.8 7.25

21 23.21 11.9 7.281

3 123.8 11.9 7.251____

4 124.11 11.7 7.211 23.725 23.2 24.1 11.825 11.7 11.9 7.2475 7.21 7.28

1.6 ppm 1 24.01 11.71 7.261



7.2 

1 1.9 7.25

7.25 

24.1 II.

7.2
7.20 

23.9 24 II.

7.12
7.12 

23. 24 Il.

7 

05 
23 5 24 5 7.11

710

24.5 

731

8.00 .126

L
10.4 

12 8.05

3 

241175 10.3

23.9 

24.3 1

1.0

)2 1

3.3

D2 

S. 102 10.3

02 

23.8 2 0.

02 

-T

10.3

102 

10.3 a

_.S 0.22
102

9.9

9.8

10.1 

7.9 7.9

10.

9.8

9.8

-- 

WAI MIA '23-91 23.8 24.11 9.8



I

I

Anodonts Fin-el Water Chiem, -Day 4. 6..11-941 - ----
z- 

- - -

TMT -ep - -Oxygen pH

. - . . . --- - -.................. .. --

Contm I 1I 23.8 11.1 7.501-

21 24.21 11.0T 7.431

- 31 24.0 1 10.8 -7.451-

4 24.0 11.0 7.45 24 23.8 24.2 10.975 10.8 11.1 7.4751 7.43 7.5

0.1 ppm 1 23.g 11.1 7.55 -1-

1 21 24.51 11.11 . 7.4911I -I---

1--3-- 24.1' 112 7.50 4 - I -

4 23.91 11.1 7.49 24.1 23.91 24.5 11.125 11.1 11.2 7.5075 7.49 7.55

--- -
--

0.4 ppm 4 24.3 11. 7.50 2 2

; 23.71 11.2 7.521 1

1 3 2401.....11;2 7.6Ci I

-- ---.- 
--

4 24.3 11.0 7.501 24 23.7 24.3 11.075 11 3 11 7.53 7.5 7.

1.6 ppm 1 24.2 11.1 7.50 - -

224.0 110. 7.40

3 24.1 110. 7.51 -

4 24.1 110. 7.50 24.075 24 24.2 11.175 11.1 110. 7.5025 7.5 7.51

6.4 ppm 1 23.5 11N 7.55

2 24.11 11.- 7.45 ----

-- - - ----

3 24.8 11.8 7.40

4 24.5 11.2 7.41 24.225 23.5 24.1 11.075 11 11.8 7.4525 7.8 7.55

12.8 ppm 1 24.2 10.4 7.35

24.1 10.4 7.49

3 24.1 10.3 7.40 -

4 24.2 10.3 7.39 24.125 24 24.1 10.5 10. 10. 7.3675 7.5 7.8

25.6 ppm1 1 2.A 11. N7A

- --

3 2N/A N11 N7A

4 23A N11 2 2

INIA Nl, N/A

Aodot Fl Water Chem, Day S. 6-12-24

TMT IRep Temp.1 Oxygen pH I

Control . . .24.11 1 1.l 7.80 -

1 2 24.11 11.5 7.881

3 24.01 11.4 7.901

4 23.51 112 8.05 23.925 23.5 24.1 11.475 112i 11.E 7.9075 7.E 8.05

0.1 ppm 1 24.01 11.4 8.W0

2 24.11 11.4 7.95

3 24.1 11.3 8.00

41 24.0 II.2 7.95 24.05 24 24.1 11.35 11.3 11.4 7.975 7.95

0.4 ppm 11 24.0 11.4 7.95

21 24.5 11 .31 7.9-

3 124.01 11 2i.. 7.901

1 41 23.81 1121 7.951 24.0751 23.8 24.5 11.275F 11 21 11.41 7.9251 7S 79



7.951 1

7.911 ... ------ --
7.921 ___ I I ---I f I
8.001 23.975 24.21 11.3751 11.31 11.41 7.9451 7.

-7.951-

7.951 - --- ---
7.851 23.751 23.31 24.51 11.31 1121 11 7.925 7.85 7

NIAJ

KJA

WA

NtA

N/A

Day 6.

7.501
FT-7.Q

77.50
11.675 11 11.71 7.7. 23. 23.6

7.

.7 ---- ----
11.81 7.

.7 23. 242J

.7

1.7 7.55
1.71 7.501 23.9751 23.7 24.21 II .7 11.71 1 1 7.5451 7.51 .... T-6

1.6

1.7

1.7 241

11.7 7.53

11.5 I7.521

11.7
11.4 24 11.71 7.54751 7.521 7.

N/A

N/A

WA

?VA

WA

N/A

MA L-,j



I4 NA| N/A N/A

I I -- - ---- -

Anodont Finea Water Chem, -a- 76-14- - I
TMT Rep T.p. Oxygen pH .

Contro 1 24.0 112 7.70 1

2 23.8 11.2 7.80

r 24.1 11.4 7.801

4 24.2 11.6 7.901 24.025 23.8 24.21 11.35 112 11.6 7.8 7.7 7.9

. -- -.
0.1 ppm 1 24.0 11.4 7.901 -

2 23.8 11.6 7.90

3 24.1 11.4 7.90-

24.1 11.6 7.90 ,t 23.8 24.1 -11.5 11.4 11.6 7.9 7.9 7.9

0.4 ppm 1 23.5 11.6 8.05 .

2 24.0 11.6 8.50-

3 23.9 11.6 8.00-
- - -...-

4 24.1 11. 7.90 23.875 23.5 24.1 11.55 11.4 11.6 8.1125 7.9 8.5

1.6 ppm 1 24.0 11.6 8.00

2 24.0 112 8.00
- ---- - - -- - -

3 24.0 112 8.00
- -. - - --

423.8 11.31 8.00 23.95 23.8 24 11.325 112 11.6 8 8 8

6.4 ppm 1 24.0 11.4 7.85
- -- - - - - -

223.9 112 7.90 1 ------

1 24.1 112 7.90 _- - --

4 24.1 11.4 7.90 24.02 23.9 24.1 11.3 112 11.4 7.8875 7.85 7.9

12.8 ppn - -N-l - - -

1N / A N / A N / A ....

I- -4WA. -W - - -

25.6 ppnl 1 NIA -/ N/A-, .-

2,- N/A N/ ___ - - -I
3 N/A N/A N/A

-- - - - -

4 N/A NWA N/A

- - - - ---

Anodonta Final Water Chem, Dav B. -1 s--
-~~ -. 4 -..-

TMT Rep Temp . Oxygen pH _ ___

Contro l 1 23.9 10.8 7.361

2 23.9 11.3 7.35_
-.. -- - - - -

3 23.8 112 7.35

4 24.1 11.4 7.32 23.925 23.8 24.1 11.175 10.8 11.4 7.345 7.32 7.36

0.1 ppm 1 24.1 11.3 7.30 ! -

2 24.2 11.3 7.28

3 24.5 112 7.28

4 23.9 11.3 7.26 24.175 23.9 24.5 11.275 112 11.3 728 7.26 7.3

0.4 ppm 1 24.0 -11.3 7.27

2 24.2 11.3 7.25

3 24.2 112 7.23

p



I

I
I

ial

F,



3 N N/AW IA I.

4 NN A N/A --
-. - - p- - --

SUMARYOF FNALWATEICHE MISTR Y FOR ANOCNTA-
- -- -- 

- - -I

TMT.TEMP OXpH

AVE MIN MAX AVE MIN MAX AVE MIN MAX AVE MIN

Control 23.92 23. 24.50 11.34 10.50 12.10 7.63 720 8.05 5.50 428 6.62

0.1 ppm 23.97 23.0 24.50 11.32 10.20 11.90 7.68 722 8.05 5.48 3.84 6.321
- - - -

0.4 ppm 23.97 23.1 24.50 11.32 10.00 11.90 - 7.70 721 8.50 5.48 3.55 6.32

1.6 ppm 23.97 23.4 24.50 11.30 10.201 11.90 7.69 7.2S 8.001 5.45 3.84 6.321

6.4 ppm 24.01 23.3 24.80 11.21 10.20 11.70 7.64 7.20 8.00 5.32 3.84 6.03

12.8 pp 23.84 23.11 24.30 10.94 9.80 11.60 7.5 . 7.1- 7.95 4.92 326 5.8i

25.6 ppm 23.75 23.4 24.1 10.81 9.50 11.60 7.63 7.05 7.91 4.7: 2.82 5.89
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