
 
 
 
 
 
 
 
 

Appendix 27: Raw Data for 96-hour Toxicity of  
Manganese on Lampsilis siliquoidea 
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Analytical Chemistry Data 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 



 



 



 



 



 
 



 
 
 
 
 
 
 
 

Statistical Analyses 
 



 CT-TOX: BINOMIAL, MOVING AVERAGE, PROBIT, AND SPEARMAN METHODS 
 -------------------------------------------------------------------------------- 
 
          SPEARMAN-KARBER 
 
         TRIM:   5.00% 
         LC50:   62.804 
     95% LOWER CONFIDENCE:   52.653 
     95% UPPER CONFIDENCE:   74.911 
 -------------------------------------------------------------------------------- 
 
  CONC.  NUMBER  NUMBER PERCENT BINOMIAL 
  mg/L  EXPOSED DEAD  DEAD  PROB.(%) 
  4.50  20.  0.  .00  .9537D-04 
  10.10  20.  0.  .00  .9537D-04 
  18.50  20.  0.  .00  .9537D-04 
  34.50  19.  0.  .00  .1907D-03 
  72.50  20.  14.  70.00  .5766D+01 
  154.90  20.  19.  95.00  .2003D-02 
 
 THE BINOMIAL TEST SHOWS THAT 34.50 AND 154.90 CAN BE USED AS STATISTICALLY  
 SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL 
CONFIDENCE  
 LEVEL ASSOCIATED WITH THESE LIMITS IS 99.9978 PERCENT. 
 AN APPROXIMATE LC50 FOR THIS DATA SET IS 61.327 
-------------------------------------------------------------------------------- 
 
  RESULTS USING MOVING AVERAGE 
 SPAN  G  LC50 95% CONFIDENCE LIMIT 
  3  .067 70.90 57.55 91.56 
 -------------------------------------------------------------------------------- 
 ****** RESULTS CALCULATED BY PROBIT METHOD 
 ITERATIONS  G   H   GOODNESS OF FIT 
 9   .173  1.00  .44 
 
 SLOPE = 5.98 
 95% CONFIDENCE LIMITS: 3.49 AND 8.47 
 
 LC50= 66.74 
 95% CONFIDENCE LIMITS: 55.05 AND 81.07 
 
 LC1 = 27.26 
 95% CONFIDENCE LIMITS: 13.87 AND 36.86 
-------------------------------------------------------------------------------- 
 DATE: September 8, 2009  TEST NUMBER:   DURATION: 24 h   
 SAMPLE: Manganese    SPECIES: Lampsilis siliquoidea      
 
 METHOD  LC50   CONFIDENCE LIMITS 
       LOWER  UPPER SPAN  
 BINOMIAL  61.327 34.500 154.900 120.400 
 MAA   70.898 57.550 91.555 34.005 
 PROBIT  66.743 55.047 81.066 26.019 
 SPEARMAN  62.804 52.653 74.911 22.257 
 
 **** = LIMIT DOES NOT EXIST  
 -------------------------------------------------------------------------------- 



          SPEARMAN-KARBER 
 
         TRIM:   .00% 
         LC50:   50.012 
           95% CONFIDENCE LIMITS  
           ARE UNRELIABLE. 
 -------------------------------------------------------------------------------- 
 
  CONC.  NUMBER  NUMBER PERCENT BINOMIAL 
  mg/L  EXPOSED DEAD  DEAD  PROB.(%) 
  4.50  20.  0.  .00  .9537D-04 
  10.10  20.  0.  .00  .9537D-04 
  18.50  20.  0.  .00  .9537D-04 
  34.50  19.  0.  .00  .1907D-03 
  72.50  20.  20.  100.00  .9537D-04 
  154.90  20.  20.  100.00  .9537D-04 
 
 THE BINOMIAL TEST SHOWS THAT 34.50 AND 72.50 CAN BE USED AS STATISTICALLY  
 SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL 
CONFIDENCE  
 LEVEL ASSOCIATED WITH THESE LIMITS IS 99.9997 PERCENT. 
 AN APPROXIMATE LC50 FOR THIS DATA SET IS 49.974 
-------------------------------------------------------------------------------- 
 
 WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT 
 WHICH THE PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER 
 THE MOVING AVERAGE NOR THE PROBIT METHOD CAN GIVE 
 ANY STATISCALLY SOUND RESULTS. 
 
 
 -------------------------------------------------------------------------------- 
 
 DATE: September 8, 2009  TEST NUMBER:   DURATION: 48 h   
 SAMPLE: Manganese    SPECIES: Lampsilis siliquoidea      
 
 METHOD  LC50   CONFIDENCE LIMITS 
       LOWER  UPPER SPAN  
 BINOMIAL  49.974 34.500 72.500 38.000 
 MAA   ******* ******* ******* ******* 
 PROBIT  ******* ******* ******* ******* 
 SPEARMAN  50.012 ******* ******* ******* 
 
 **** = LIMIT DOES NOT EXIST  
 -------------------------------------------------------------------------------- 



 CT-TOX: BINOMIAL, MOVING AVERAGE, PROBIT, AND SPEARMAN METHODS 
 -------------------------------------------------------------------------------- 
 
          SPEARMAN-KARBER 
 
         TRIM:   .00% 
         LC50:   48.247 
     95% LOWER CONFIDENCE:   44.987 
     95% UPPER CONFIDENCE:   51.743 
 -------------------------------------------------------------------------------- 
 
  CONC.  NUMBER  NUMBER PERCENT BINOMIAL 
  mg/L  EXPOSED DEAD  DEAD  PROB.(%) 
  4.50  20.  0.  .00  .9537D-04 
  10.10  20.  0.  .00  .9537D-04 
  18.50  20.  0.  .00  .9537D-04 
  34.50  19.  1.  5.26  .3815D-02 
  72.50  20.  20.  100.00  .9537D-04 
 
 THE BINOMIAL TEST SHOWS THAT 34.50 AND 72.50 CAN BE USED AS STATISTICALLY  
 SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL 
CONFIDENCE  
 LEVEL ASSOCIATED WITH THESE LIMITS IS 99.9961 PERCENT. 
 AN APPROXIMATE LC50 FOR THIS DATA SET IS 47.517 
-------------------------------------------------------------------------------- 
 
 WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT 
 WHICH THE PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER 
 THE MOVING AVERAGE NOR THE PROBIT METHOD CAN GIVE 
 ANY STATISCALLY SOUND RESULTS. 
 
 
 -------------------------------------------------------------------------------- 
 
 DATE: September 8, 2009  TEST NUMBER:   DURATION: 72 h   
 SAMPLE: Manganese    SPECIES: Lampsilis siliquoidea      
 
 METHOD  LC50   CONFIDENCE LIMITS 
       LOWER  UPPER SPAN  
 BINOMIAL  47.517 34.500 72.500 38.000 
 MAA   ******* ******* ******* ******* 
 PROBIT  ******* ******* ******* ******* 
 SPEARMAN  48.247 44.987 51.743  6.757 
 
 **** = LIMIT DOES NOT EXIST  
 -------------------------------------------------------------------------------- 
 
 
 



          SPEARMAN-KARBER 
 
         TRIM:   .00% 
         LC50:   43.315 
     95% LOWER CONFIDENCE:   38.121 
     95% UPPER CONFIDENCE:   49.217 
 -------------------------------------------------------------------------------- 
 
  CONC.  NUMBER  NUMBER PERCENT BINOMIAL 
  mg/L  EXPOSED DEAD  DEAD  PROB.(%) 
  4.50  20.  0.  .00  .9537D-04 
  10.10  20.  0.  .00  .9537D-04 
  18.50  20.  0.  .00  .9537D-04 
  34.50  19.  4.  21.05  .9605D+00 
  72.50  20.  20.  100.00  .9537D-04 
  154.90  20.  20.  100.00  .9537D-04 
 
 THE BINOMIAL TEST SHOWS THAT 34.50 AND 72.50 CAN BE USED AS STATISTICALLY  
 SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL 
CONFIDENCE  
 LEVEL ASSOCIATED WITH THESE LIMITS IS 99.0394 PERCENT. 
 AN APPROXIMATE LC50 FOR THIS DATA SET IS 43.163 
-------------------------------------------------------------------------------- 
 
 WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT 
 WHICH THE PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER 
 THE MOVING AVERAGE NOR THE PROBIT METHOD CAN GIVE 
 ANY STATISCALLY SOUND RESULTS. 
 
 
 -------------------------------------------------------------------------------- 
 
 DATE: September 8, 2009  TEST NUMBER:   DURATION: 96 h   
 SAMPLE: Manganese    SPECIES: Lampsilis siliquoidea      
 
 METHOD  LC50   CONFIDENCE LIMITS 
       LOWER  UPPER SPAN  
 BINOMIAL  43.163 34.500 72.500 38.000 
 MAA   ******* ******* ******* ******* 
 PROBIT  ******* ******* ******* ******* 
 SPEARMAN  43.315 38.121 49.217 11.097 
 
 **** = LIMIT DOES NOT EXIST  
 --------------------------------------------------------- 

 



 
 
 
 
 
 
 
 

Appendix 28: Raw Data for 96-hour Toxicity of  
Manganese on Megalonaias nervosa 
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Analytical Chemistry Data 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 



 



 



 



 



 



 



 



 
 



 
 
 
 
 
 
 
 

Statistical Analyses 
 



  CT-TOX:  BINOMIAL, MOVING AVERAGE, PROBIT, AND SPEARMAN METHODS 
 -------------------------------------------------------------------------------- 
 
                                     SPEARMAN-KARBER 
 
                                   TRIM:           .00% 
                                   LC50:         41.635 
                   95% LOWER CONFIDENCE:         35.554 
                   95% UPPER CONFIDENCE:         48.758 
 -------------------------------------------------------------------------------- 
 
     CONC.     NUMBER     NUMBER   PERCENT    BINOMIAL 
     mg/L      EXPOSED    DEAD     DEAD       PROB.(%) 
      18.00       20.       0.        .00      .9537D-04 
      34.00       20.       6.      30.00      .5766D+01 
      72.00       20.      19.      95.00      .2003D-02 
     140.00       20.      20.     100.00      .9537D-04 
     290.00       20.      20.     100.00      .9537D-04 
 
  THE BINOMIAL TEST SHOWS THAT   18.00 AND   72.00 CAN BE USED AS STATISTICALLY  
 SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL 
CONFIDENCE  
 LEVEL ASSOCIATED WITH THESE LIMITS IS  99.9979 PERCENT. 
  AN APPROXIMATE LC50 FOR THIS DATA SET IS   41.760 
-------------------------------------------------------------------------------- 
 
       RESULTS USING MOVING AVERAGE 
   SPAN       G      LC50   95% CONFIDENCE LIMIT 
     3       .051    42.22    34.88    50.21 
 -------------------------------------------------------------------------------- 
 
   ****** RESULTS CALCULATED BY PROBIT METHOD 
 ITERATIONS     G          H         GOODNESS OF FIT 
    7          .175       1.00        .98 
 
  SLOPE =  7.03 
  95% CONFIDENCE LIMITS:    4.09 AND    9.98 
 
  LC50=   41.09 
  95% CONFIDENCE LIMITS:   34.74 AND   49.37 
 
  LC1 =   19.19 
  95% CONFIDENCE LIMITS:   10.95 AND   24.72 
 -------------------------------------------------------------------------------- 
   DATE: 10/23/09                 TEST NUMBER:           DURATION:    24 h        
 SAMPLE: Manganese                SPECIES: Megalonaias nervosa                      
 
  METHOD        LC50           CONFIDENCE LIMITS 
                          LOWER     UPPER    SPAN  
  BINOMIAL      41.760    18.000    72.000    54.000 
  MAA           42.221    34.882    50.208    15.325 
  PROBIT        41.093    34.735    49.371    14.636 
  SPEARMAN      41.635    35.554    48.758    13.204 
 
  **** = LIMIT DOES NOT EXIST  
 -------------------------------------------------------------------------------- 



                                     SPEARMAN-KARBER 
 
                                   TRIM:           .00% 
                                   LC50:         37.497 
                   95% LOWER CONFIDENCE:         32.214 
                   95% UPPER CONFIDENCE:         43.646 
 -------------------------------------------------------------------------------- 
 
     CONC.     NUMBER     NUMBER   PERCENT    BINOMIAL 
     mg/L      EXPOSED    DEAD     DEAD       PROB.(%) 
      18.00       20.       0.        .00      .9537D-04 
      34.00       20.       8.      40.00      .2517D+02 
      72.00       20.      20.     100.00      .9537D-04 
     140.00       20.      20.     100.00      .9537D-04 
     290.00       20.      20.     100.00      .9537D-04 
 
  THE BINOMIAL TEST SHOWS THAT   18.00 AND   72.00 CAN BE USED AS STATISTICALLY  
 SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL 
CONFIDENCE  
 LEVEL ASSOCIATED WITH THESE LIMITS IS  99.9998 PERCENT. 
  AN APPROXIMATE LC50 FOR THIS DATA SET IS   37.326 
-------------------------------------------------------------------------------- 
 
    WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT 
 WHICH THE PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER 
 THE MOVING AVERAGE NOR THE PROBIT METHOD CAN GIVE 
 ANY STATISCALLY SOUND RESULTS. 
 
 
 -------------------------------------------------------------------------------- 
 
   DATE: 10/23/09                 TEST NUMBER:           DURATION:    48 h        
 SAMPLE: Manganese                SPECIES: Megalonaias nervosa                      
 
  METHOD        LC50           CONFIDENCE LIMITS 
                          LOWER     UPPER    SPAN  
  BINOMIAL      37.326    18.000    72.000    54.000 
  MAA          *******   *******   *******   ******* 
  PROBIT       *******   *******   *******   ******* 
  SPEARMAN      37.497    32.214    43.646    11.432 
 
  **** = LIMIT DOES NOT EXIST  
 -------------------------------------------------------------------------------- 



                                     SPEARMAN-KARBER 
 
                                   TRIM:           .00% 
                                   LC50:         31.531 
                   95% LOWER CONFIDENCE:         27.197 
                   95% UPPER CONFIDENCE:         36.555 
 -------------------------------------------------------------------------------- 
 
     CONC.     NUMBER     NUMBER   PERCENT    BINOMIAL 
     mg/L      EXPOSED    DEAD     DEAD       PROB.(%) 
      18.00       20.       0.        .00      .9537D-04 
      34.00       20.      13.      65.00      .1316D+02 
      72.00       20.      20.     100.00      .9537D-04 
     140.00       20.      20.     100.00      .9537D-04 
     290.00       20.      20.     100.00      .9537D-04 
 
  THE BINOMIAL TEST SHOWS THAT   18.00 AND   72.00 CAN BE USED AS STATISTICALLY  
 SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL 
CONFIDENCE  
 LEVEL ASSOCIATED WITH THESE LIMITS IS  99.9998 PERCENT. 
  AN APPROXIMATE LC50 FOR THIS DATA SET IS   30.384 
-------------------------------------------------------------------------------- 
 
    WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT 
 WHICH THE PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER 
 THE MOVING AVERAGE NOR THE PROBIT METHOD CAN GIVE 
 ANY STATISCALLY SOUND RESULTS. 
 
 
 -------------------------------------------------------------------------------- 
 
   DATE: 10/23/09                 TEST NUMBER:           DURATION:    72 h        
 SAMPLE: Manganese                SPECIES: Megalonaias nervosa                      
 
  METHOD        LC50           CONFIDENCE LIMITS 
                          LOWER     UPPER    SPAN  
  BINOMIAL      30.384    18.000    72.000    54.000 
  MAA          *******   *******   *******   ******* 
  PROBIT       *******   *******   *******   ******* 
  SPEARMAN      31.531    27.197    36.555     9.358 
 
  **** = LIMIT DOES NOT EXIST  
 -------------------------------------------------------------------------------- 
 



 
                                     SPEARMAN-KARBER 
 
                                   TRIM:           .00% 
                                   LC50:         31.531 
                   95% LOWER CONFIDENCE:         27.197 
                   95% UPPER CONFIDENCE:         36.555 
 -------------------------------------------------------------------------------- 
 
     CONC.     NUMBER     NUMBER   PERCENT    BINOMIAL 
     mg/L      EXPOSED    DEAD     DEAD       PROB.(%) 
      18.00       20.       0.        .00      .9537D-04 
      34.00       20.      13.      65.00      .1316D+02 
      72.00       20.      20.     100.00      .9537D-04 
     140.00       20.      20.     100.00      .9537D-04 
     290.00       20.      20.     100.00      .9537D-04 
 
  THE BINOMIAL TEST SHOWS THAT   18.00 AND   72.00 CAN BE USED AS STATISTICALLY  
 SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL 
CONFIDENCE  
 LEVEL ASSOCIATED WITH THESE LIMITS IS  99.9998 PERCENT. 
  AN APPROXIMATE LC50 FOR THIS DATA SET IS   30.384 
-------------------------------------------------------------------------------- 
 
    WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT 
 WHICH THE PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER 
 THE MOVING AVERAGE NOR THE PROBIT METHOD CAN GIVE 
 ANY STATISCALLY SOUND RESULTS. 
 
 
 -------------------------------------------------------------------------------- 
 
   DATE: 10/23/09                 TEST NUMBER:           DURATION:    96 h        
 SAMPLE: Manganese                SPECIES: Megalonaias nervosa                      
 
  METHOD        LC50           CONFIDENCE LIMITS 
                          LOWER     UPPER    SPAN  
  BINOMIAL      30.384    18.000    72.000    54.000 
  MAA          *******   *******   *******   ******* 
  PROBIT       *******   *******   *******   ******* 
  SPEARMAN      31.531    27.197    36.555     9.358 
 
  **** = LIMIT DOES NOT EXIST  
 -------------------------------------------------------------------------------- 
 

 




