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Introduction

This report contains test results for toxicity testing for the Magcobar Mine Site. The
NPDES permit number is AR0049794. The facility is located one mile northeast of
Magnet Cove in Sections 10, 11, 14, & 15, Township 3 South, Range 17 West in Hot
Springs County, Arkansas. The facility discharges into Chamberlain Creek, thence to
Cove Creek, thence to Ouachita River in Segment 2F of the Ouachita River Basin.

The permit requires chronic biomonitoring testing bi-monthly for both Ceriodaphnia
dubia and Pimephales promelas. The test results in this report represent the testing for
April of 2006.

Plant Operations

To be provided by permittee.
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Source of Effluent and Dilution Water

Effluent samples were collected as follows:

Arkansas Analytical

Inc.

Sample Collection:

Date, Time Started

Date, Time Ended

Sample #1: 4-18-06, 0830 4-19-06, 0830
Sample #2: 4-22-06, 0830 4-23-06, 0830
Sample #3: 4-24-06, 0830 4-25-06, 0830

The sample was a composite collected at the final discharge from the Magcobar mine

site.

The following information was collected upon immediate receipt of the samples at the

laboratory:

Sample Receiving

Date, Time Sample(s)

Storage Temperature (GC)

Information: Received

Sample #1: 4-19-06, 1117 4
Sample #2: 4-23-06, 0950 4
Sample #3: 4-25-06, 0930 4

Chain of custody documentation is located in Appendix A.

The permit designates the receiving water to be used as dilution water for the toxicity
tests. Synthetic dilution water was substituted either because zero flow conditions existed
or due to an earlier characterization of the receiving water as being toxic.

Each sample was analyzed for pH, hardness, total alkalinity, and conductivity. Results are

provided in Appendix B.

Dilution Series

Five dilutions in addition to a control (0% effluent) were used in the toxicity tests. The
dilutions, which were made with synthetic water, were 32%, 42%, 56%, 75%, and 100%.
The low-flow effluent concentration (critical dilution) was defined as 100% effluent.
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Test Methods

EPA Method 1000.0, Fathead Minnow, Pimephales promelas, Larval Survival and
Growth Test, was used in this bioassay. Larvae are exposed in a static renewal system for
seven days and the results are based on the survival and growth (increase in weight) of the
larvae. There were no deviations from the reference method. The test chambers were 500
ml plastic cups, and each chamber contained eight organisms in a test solution volume of
250 mls. The alternate method suggested in the method (11.3.4.5) for combating
pathogen interference, was also run parallel to the original fathead minnow test. The test
chambers were 30 ml plastic cups with 20 ml of test solution. Each chamber contained 2
organisms. The total number of fish remained the same (40 per test solution). The fish
were then combined to perform growth analysis. The test temperature was 25 degrees
Centigrade. Raw data and statistics are provided in Appendix C.

EPA Method 1002.0, Cladoceran, Ceriodaphnia dubia, Survival and Reproduction Test,
was also used. Neonates are exposed in a static renewal system until at least 60% of the
control organisms have produced a third brood. Results are based on the survival and
reproduction of the organisms. One neonate was placed in each of ten replicate chambers
using a randomizing template. Test chambers were 30 ml plastic cups filled with 15 ml of
test solution. The test temperature was 25 degrees Centigrade. Raw data and statistics are
provided in Appendix D.

Test Organisms

The organisms used in Test 1000.0 were < 24 hour old Fathead Minnows, Pimephales
promelas, which were purchased from Aquatox; a copy of the organism history is
provided in Appendix E.

The organisms used in Test 1002.0 were < 24 hour old Ceriodaphnia dubia neonates, (all

born within the same eight hours), obtained from an in-house culture. An organism
history is provided in Appendix E.
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Quality Assurance =

Test Acceptability

TEST ACCEPTANCE CRITERIA for Ceriodaphnia dubia
Control Criteria Results | Pass | Fail
Greater than or equal to 80% survival 90% X
Average of 15 or more young per surviving female 27.6 X
At least 60% of surviving females should have produced 3 80% X
broods
The percent coefficient of variation between replicates must 23.6% X
be 40% or less for the young of surviving females

TEST ACCEPTANCE CRITERIA for Pimephales promelas

Control Criteria Resulis | Pass | Fail
Greater than or equal to 80% survival 92.5% X

The percent coefficient of variation between replicates must 7.40% X

be 40% or less for survival

Minimum of 0.25 mg average dry weight of surviving 0.655 X
controls

The percent coefficient of variation between replicates must 6.44% X

be 40% or less for growth

Reference Toxicant

The reference toxicant used was Potassium Chloride prepared in-house. The tests were
performed using moderately hard synthetic as dilution water. The results of the reference
toxicant were:

REFERENCE TOXICANT
Ceriodaphnia dubia Pimephales promelas
NOEC Survival: 250 ppm KCl NOEC Survival: 500 ppm KCl1
LOEC Survival: 500 ppm KCl LOEC Survival: 1000 ppm KCl
NOEC Reproduction: | 250 ppm KCI NOEC Growth: 500 ppm KCl
LOEC Reproduction: | 500 ppm KCl LOEC Growth: 1000 ppm KCI

Quality Assurance charts are provided in Appendix F
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yﬁc
Summary of Results '
Magcobar Mine Site

Ceriodaphnia dubia Pimephales promelas
NOEC / LOEC Survival 100% / NA NOEC / LOEC survival 100% / NA
NOEC / LOEC Reproduction 100% /NA | NOEC / LOEC growth 100% / NA
Mean number of neonates 30.5 %CYV survival (critical 7.21%
(critical dilution) dilution)
%CYV Reproduction (critical 20.1% Mean dry weight (critical 0.837
dilution) dilution) in milligrams
%CYV growth (critical 15.8%
dilution)

Conclusion

Chronic static renewal larval survival and growth test using fathead minnow, Pimephales
promelas, (Method 1000.0).

The permit issued to the Magcobar Mine Site, AR0049794, specifies that the critical
dilution is 100% effluent. The effluent samples did not exhibit lethal effects or sublethal
effects at the critical dilution, and, as such, passed both portions of the test.

Chronic static renewal survival and reproduction test using Ceriodaphnia dubia, (Method
1002.0).

The permit issued to the Magcobar, AR0049794, specifies that the critical dilution is
100% effluent. The effluent samples did not exhibit lethal effects or sublethal effects at
the critical dilution, and, as such, passed both portions of the test.

Biomonitoring Analysts:

Melissa Green ;

2l

Ken Piguc

Trif; Tennison
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SUMMARY REPORTING FORMS FOR CHRONIC BIOMS :
FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL

PIMEPHALES PROMELAS
PERMITTEE: Magcobar Mine Site NPDES #: AR0049794
Sample Collection: Date, Time Started Date, Time Ended
Sample #1: 4-18-06, 0830 4-19-06, 0830
Sample #2: 4-22-06, 0830 4-23-06, 0830
Sample #3: 4-24-06, 0830 4-25-06, 0830

Test initiated (date, time): 4-20-06, 1500  Test terminated (date, time): 4-27-06, 1100
Dilution water used: Soft Synthetic

DATA TABLE FOR FATHEAD MINNOW SURVIVAL

Percent Survival in Replicate Chambers Mean Percent Survival
Effluent Conc % A B C D E | |24 hours| 48 hours| 7 days | CV %
0% 100 [87.5]87.5]|87.5| 100 | | 100 100 92.5 7.40
32% 100 [87.5| 100 | 87.5| 100 | 95 95 95
42% 100 | 87.5] 75 75 |87.5 | 97.5 97.5 85
56% 100 | 87.5] 100 | 100 [ 100 | | 100 100 97.5
75% 75 | 100 | 100 | 100 | 100 | | 100 100 95
100% 100 | 87.5| 100 | 87.5| 100 | 97.5 95 95 7.21

DATA TABLE FOR GROWTH OF FATHEAD MINNOWS

Average Dry Weight in milligrams in replicate chambers

Effluent Conc % A B C D E | | MeanDry Weight| CV%
0% 0.714 | 0.601 | 0.674 | 0.635 | 0.650 | - 0.655 6.47
32% 0.762 | 0.675 | 0.951 | 0.561 | 0.759 = 0.742 '

42% 0.782 | 0.726 | 0.625| 0.647| 0692 | 0.694

56% 0.655 | 0.635 | 0.836 | 0.749 | 0.894 e 0.754

75% 0.686 | 0.794 | 0.735] 0.768 | 0.804 | = | 0.757 -
100% 0.676 | 0.716 | 0.975]0.908 | 0.909 | 0.837 15.8

Coefficient of Variation = standard deviation / mean * 100
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SUMMARY REPORTING FORMS FOR CHRONIC BIO

FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL
PIMEPHALES PROMELAS

PERMITTEE: Magcobar Mine Site

NPDES #: AR0049794

Sample Collection:

Date, Time Started

Date, Time Ended

Sample #1: 4-18-06, 0830 4-19-06, 0830
Sample #2: 4-22-06, 0830 4-23-06, 0830
Sample #3: 4-24-06, 0830 4-25-06, 0830

Test initiated (date, time): 4-20-06, 1500

Dilution water used:

Soft Synthetic

Test terminated (date, time): 4-27-06, 1100

DATA TABLE FOR FATHEAD MINNOW SURVIVAL
ALTERNATE METHOD (SUMMARY)

Percent Survival in Replicate Chambers

Mean Percent Survival

Effluent Conc % A B C D E |24 hours| 48 hours| 7 days | CV %
0% 875|625|875[875| 75 | 97.5 95 80 14.0
32% 87.5| 100 [ 87.5] 100 [ 875} | 100 95 925 |
42% 75 [ 87.5] 100 | 62.5| 100 | 100 97.5 85
56% 75 | 100 | 87.5 | 87.5|87.5| 95 92.5 87.5
75% 75 | 100 | 100 | 100 | 100 100 100 95
100% 100 | 100 | 75 | 87.5|87.5| 95 95 90 11.6
DATA TABLE FOR GROWTH OF FATHEAD MINNOWS
ALTERNATE METHOD
Average Dry Weight in milligrams in replicate chambers
Effluent Conc % A B C D E | | MeanDry Weight| CV%
0% 0.299 | 0.289 | 0.436 | 0.386 | 0.341 | | 0.350 17.6
32% 0.337 | 0.398 | 0.404] 0.440{ 0358 | 0.387 '
42% 0.264 | 0.368 | 0.399] 0.202 | 0.444 | 0.335
56% 0.419 | 0.479 | 0.374 | 0.429 | 0.429 | 0.426
75% 0.386 | 0.467 | 0.368 | 0.394 | 0.390 | 0.401 SANETIS
100% 0.433 | 0.482 | 0.431 | 0.449| 0.409 | 0.441 6.20 l

Coefficient of Variation = standard deviation / mean * 100
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SUMMARY REPORTING FORMS FOR CHRONIC BION
FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL
Pimephales promelas

1. Dunnett’s procedure or Steel’s Many-One Rank Test as appropriate:
Is the mean survival at 7 days significantly different (p=0.05) than the control survival for:

a) LOW FLOW OR CRITICAL DILUTION, (100%)  YES NO X

2. Dunnett’s Procedure
Is the mean dry weight (growth) at 7 days significantly different (p=0.05) than the control’s dry
weight (growth) for:

a) LOW FLOW OR CRITICAL DILUTION, (100%) YES NO X
3. IfNO was answered to 1.a) enter [0] otherwise enter [1] (parameter TLP6C): 0
4. If NO was answered to 2.a) enter [0] otherwise enter [1] (parameter TGP6C): 0

5. Enter percentage corresponding to each parameter below:

a) NOEC survival (parameter TOP6C)= 100 % effluent
b) NOEC growth (parameter TPP6C)= 100 % effluent
¢) Coefficient of variation (parameter TQP6C)= 7.40 %
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SUMMARY REPORTING FORMS FOR CHRONIC BIOMONITORIN

Inc.

Ceriodaphnia dubia SURVIVAL AND REPRODUCTION

Permittee: Magcobar Mine Site

NPDES #: AR0049794

e

Arkansas Anolyﬁclu

Sample Collection:

Date, Time Started

Date, Time Ended

Sample #1: 4-18-06, 0830 4-19-06, 0830
Sample #2: 4-22-06, 0830 4-23-06, 0830
Sample #3: 4-24-06, 0830 4-25-06, 0830

Test initiated (date, time): 4-20-06, 1030 Test terminated (date, time): 4-26-06, 0900

Dilution water used:  Soft Synthetic

Ceriodaphnia dubia SURVIVAL AND REPRODUCTION
NUMBER OF YOUNG PRODUCED PER FEMALE @ TEST TERMINATION

PERCENT EFFLUENT
Replicate 0% 32% 42% 56% 75% 100%
A 22 29 22 32 27 34
B 17 30 8 32 22 29
C 27 25 18 33 29 33
D 38 28 34 27 35 23
E 27 26 26 28 23 40
F 29 35 28 34 33 30
G 24 26 24 24 34 25
H 28 23 23 30 34 26
I 36 23 31 29 31 25
J X0 25 22 28 33 40
Mean 24.8 27.0 23.6 29.7 30.1 30.5
Mean/surviving female| 27.6 27.0 23.6 29.7 30.1 30.5
CV%* 23.6 = = : 20.1

X= Dead Adult; M= Male (Not considered in statistics)
*Coefficient of Variation = standard deviation/ mean * 100; CV% calculation based on young per surviving female
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SUMMARY REPORTING FORMS FOR CHRONIC BIOM®
Ceriodaphnia dubia SURVIVAL AND REPRODUCTION

Permittee: Magcobar Mine Site NPDES #: AR0049794
PERCENT SURVIVAL
PERCENT EFFLUENT 0% 32% 42% 56% 75% 100%
Time of Reading:
24 HOURS 100 100 100 100 100 100
48 HOURS 100 100 100 100 100 100
Test termination 90 100 100 100 100 100

1. Fisher’s Exact Test:
Is the mean survival at test termination significantly different (p=0.05) than the control survival for:

a) LOW FLOW OR CRITICAL DILUTION, (100%): YES NO X

2. Dunnett’s Procedure or Steel’s Many One Rank Test:

Is the mean number of young produced per female significantly different (p=0.05) than the controls
number of young per female for:

a) LOW FLOW OR CRITICAL DILUTION, (100%): YES NO X
3. If NO was answered to 1.a) enter [0] otherwise enter [1] (parameter TLP3B): 0
4. TfNO was answered to 2.a) enter [0] otherwise enter [1] (parameter TGP3B): 0

5. Enter percentage corresponding to each parameter below:

a) NOEC survival (parameter TOP3B)= 100 % effluent
b) NOEC reproduction (parameter TPP3B)= 100 % effluent
¢) Coefficient of variation (parameter TQP3B)= 23.6 %
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APPENDIX A

Chain of Custody Forms
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APPENDIX B

Effluent and Dilution Water Data



CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING

Fathead Minnow

Lab # / Sample ID_ Qs 47y,

Test Start (Date/Time)

ATl L
\Q0

Client Woas tmn ( EEMAY  Test End (Data/Time) 4.21-Ote |
Day of Test
1 2 3 4 5 6 7 notes/remarks
Control Control | 922 a1 | G/a3| 4403 | Y | Y25 | Y/ S5l
D.O (mg/L)_|INITIAL L0, | 6] [#£3 |45 (9.9 [ [H
FINAL L4 |79 |53 |7x |27 |16
pH(Mg/L)  [INITIAL Xa 174! go |29 183 | [13
FINAL 29 |75 | Z¢ |2 0174 179 2.3
lemp(C) __[INITIAL 22 | 209 [2o.0]30.5 (2] [20.9 |19
|27 kse 270 | B0 A4 |60 RSO
ALKALINITY(mg/L) 2\ -
HARDNESS(mg/L) ) e
CONDUCTIVITY(umhos/cm) 52y 2
CHLORINE(mg/L) (005 7
CONC: o=/ Sorl 2/ 1307 37 (3271307 [ 3L .
D.0 (mg/l) |INITIAL %_a 59 | < ¢ 47 19, 9_ - ﬁ: W«M}
FINAL L |26 | #2877 . = :
pH(mg/L)  |INITIAL B, | 72 | 75 7.3 23] G 1 +o aamom-f'
FINAL 73 |22 | 2¢£ 2. |70 |74y |2 1 ol
temp(C)  |INITIAL |73 L1 [ Re.o |27 015 [aV-O |14,
FINAL 2.5 b 250|285 4 [ 21 0 |
CONC: Yr 1427 4oz [ dar (Y271 9/ THAZ YL
D.O (mg/L) |[INITIAL 6.0 140 |52 |44 %5' 109 |
FINAL D _|#o | s.e |79 LD 7 1.0
pHma/)  [INITIAL 79 1726 12.7 175 154 16-5 7Y%
FINAL 23 |73 |22 1785 |7 | Z.1
temp(C)  |INITIAL 17.3 | ZL3 [20.0 {2/ 41D .l 2
FINAL %3 250 |26 0156 |27 1950 [29.0
CONC: _ Eofy /) SCY (L2567 |50/ L 6L/ | BLL
D.O (mg/l) |INITIAL < q _52} 5/ |lsol30 e+ |
FINAL v/ | 79 1 &3 19, [H%190
pH(mg/l)  [INITIAL 85 (24 7.3 |72 %gj 1 |77
FINAL 73 |73 | 7154 7.3 12/
temp(C) INITIAL 2y |21.3 |20.3 | 74 A-H 1Y
FINAL 20.3 1250 |as2o [ 25, 290 %
CONC >, 757 Zj L1757 [ 751 25/ 175/ 7,
D.O (mg/L) |INITIAL - g 5.7 L2 A Kl | - | T
FINAL b! |72 |s¢ [ 2.3 146 (1% 4]
pH(mg/)  [INITIAL ¥ 5 gif £7 |2 =19/ 9" AL
FINAL L5 |73 |72 7.3 ?ﬁ rdl
temp(C) __|INITIAL [2.4 1202 [z0.5 | 22210001 1949
FINAL 200 156> (250 | 950 [2/0 s v
CONC: ey oor 1607 | joos | oo lisse |ioor | \OXOY,
DO (mg/) [INTIAL Ll 120 |7 |55 %2 e AR
(o FINAL 5.9 [78 |+5 4.5 (%L l?’.TQ; 1.4
pH(mg/L)  [INITIAL 7 %3 122 |35 [%.7 O K5
FINAL 7249 &7 7.0 |72 7.0 [ZA [Z1
temp(C)  |INITIAL ]'7,5; 212 (207 [ 27/ 2 |22, 3&-(9 .:Q'O’O‘-\
FINAL 20 Y. > <~ '
CONC: 100% EZL D, 2':2 :);U tli Af
ALKALINITY( (mg/L) 20 |—F+——=f 1 4 |—
HARDINES S(mal.) 1210 ———f——F oD S I4OD =
CONDUCTIVITY(umhos/em) | 2 340|—— ——|— —2 7220 |——=>| 23 =
CHLORINE(mg/L) 0.0 = 0,05 —— >

N



CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING ~ Ceriodaphnia dubia

Lab#/Sample ID  (j v OIRS Test Start (Date/Time) __4/20 [P0 1500
Client  jugs Yo (EFAAA\ Test End (Date/Tuni) !-F f‘Z{;!DU o0 o
[ ' ! Day of Test )
1 2 3 4 5 6 7 8 notes/remarks
Control Contol | 920 | b1 | Hzz| ¢/z3 | 4lal%lz 55 IS
DO (ma/ly |INITIAL .0 | vl |l ds a4 | ez
FINAL WLl 25 | € | G 595 | 99
o INITIAL 70 | 21 |30 (r4 | 85| &7
FINAL ralaz |22 | ee |l 291 779
lemp(C)  |INITIAL 7. 204 | 151 215 2L] | 209
FINAL 7220 | 220 | 200 20| zeo] 250
ALKALINITY(mg/) Ao >
HARDNESS{ma/L) %) 7
CONDUCTIVITY{umhos/cm) 5% — 2
CHLORINE(mg/L) [iYe= XS0me DO. (L
CONC: 22 ] |32 | 320.| 321 | 324 22;‘ 32/ aﬂmﬂmed
D.O(mglL) |INITIAL w0 | @l | 5% | 47 | o 0QuLLpywor]
FINAL okl 25 | 35| 95 |43 | Gu R e 2o
pH INITIAL .1 gz | ol | 7~ [ 831 vs
FINAL 2w 2l o5 | td [0y |94
temp(C) __|INITIAL N3 |zl | Gl 241217 | zio
[FINAL 50| zso | ol 222 | 28 O | nsE
CONC: U17 | dol-| 42)-| 424] ¢2)| 421 | 421
D.O(mglL) [INITIAL vol<ca |53 |44 ] 95 | ek
FINAL 105129 |« 5| a2 |izz| 40w
pH INITIAL 294 el |lsolis|sd|es
FINAL 2w 2.2 20l =123 |13
temp(C)  |INITIAL N | 2tz | Al | 214 | 2201 23
FINAL 250 | 2<o | 50| w0 | 250 | 250
CONC: S 7 |l [a0l-| Sul| sl sul-| g4l
D.0 (mg/L) |INITIAL 54 | Lo S ulso 1492 | et
FINAL wo2| w2z | g5 49> |+t |40
pH INITIAL gs | 8.1 SO | 729 |1 85 | wn
[FINAL 15|25 | o | Lo | 22 |12
fempc)  |NITIAL M4 | 220 | A7 2id 2249 | as
FINAL 250 250 | 250 osc | 252 | 250
CONC: s 1L ast | ase | 257 252.1 967. | 757
D.O (mg/L) |INITIAL s6 | el |54 s 2|90 | 5
FINAL od | 4.2 |5 | 97 |+t a4
pH INITIAL gs | go | S0 K2 |¥le | 20
FINAL 12 | 1S 1S v | 22 | 1O
lemp(C)  [INITIAL e | 22 194 | 2d|z2.e] 21w
FINAL 250 | a0l 2579 250 [ 250 2550
CONC: 10071 007 100)] heou. | oo/ ot jC0Y
DO (mg/) |INITIAL Il 9 | hoals= 100 |24~
FINAL 05| 43 | g2 a0 |21 94
pH INITIAL 3.9 gl 191 57 |10 | va —
FINAL 21 122 [ 92l ey | 2e | 771
temp(C) INITIAL Ns | 208 | 22| 2lw|22.0| 72:.0
FINAL 10| 20| 2920 2 |25 O 250
CONC: 100%| [\ A A &) & C
ALKALINITY( (ma/L) 20 ~ 7 > Q4
HARDNESS(mail ) 1210 | = 15.8) — W4OD
CONDUCTIVITY(umhos/em) | 23U S| 2220|——=1 2220
CHLORINE (i) 0051005 =p0.05 ==




APPENDIX C

Fathead minnow raw data and statistics



SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

"LAB #/ SAMPLE ID (0.0 Y J 45

TEST START DATE %{/)> TIME [502

TEST END _ DATE L4/27 TIME |

CLIENT i /e ¢ fon

AGE AND SOURCE OF MINNOWS /24

DAY (NUMBER SURVIVING)
REP # start 1 2. 3 4 5 6 7 % MEAN % [CV
CONC: A ¢ 4 2 | 8 g 5,77_ Z | 100
B g |21 818 |7 i ~ | 815 .
Cmm’ C T 1A lg |1 |7 | Y=~ |7 168 Q25| 10t
D T 1Al 8 | 3 3 1Z 12 1815
E g | % 1&g I¥ | b12 & D
coNC:  |A % 2 | 8 | &8 |3 Z | 7 |y | (0D
B g 17 (111 l7z 1Jlz |2 | 815
3 7 C 7 1g 1518 |¢ |8 ¥ | £ | 100 95
ik D ¢ |7 12 |7 177 |7 7 | = 1815
. E i lg | ® |8 |¥ | s |4 F | oD
conc:  |A q 18|18 | ¥ g | Z 1 2| IO
. _ B q Tl a8 |e |7 |11 7121 %5195
Uay e 1alsls |7 11 fpin=
o D g |7 17 | ClL 1|2 |
E 7 1L | 2 | 8 § ¢ | % 815
coNC:  |A 7 | &|® |8 | ¥ |2 {00
B |8 gl18 |7 | 7 ; ; Z |85 615
' c g 2 |8 A |20 ;
5 é)/ D P % 8 |8 v | 9 |Z %; (0O '
17 1% e e v |82 [Z] o0
CONC: |A Z | A1 &8 18 |7 L |/
B §' 2 |5 | =2 é 38 ¥
2¢ F € 2 |2 |2 ba
/'5 l D 2 I [ F 15 | ¥ 13 |&
E 7 15 |8 |87 13 1%
CONC: A £ R 2lg |3 |18 |8
B 4 ;)Z 7|7 :; 1 |z
PRI (& Z 8 |8 4
o0/ b1 IR 7z 17z "t/
E 7 1% 188 £ 13 £
ANALYST: 7P | KPR = 7 [P (3 [ ep
DATE: /20 | /51| gar |73 | 1435 Y41
TIME: o [Ma0] 3o 230 [[5)6 [\545 | 15601

CV = PERCENT COEFFICIENT OF VARIATION: STANDARD DEVIATION/MEAN * 100




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIV

AL AND GROWTH.TEST

LAE #/ SAMPLEID OUOW\ES

TEST START DATE

T

IME |50

CLIENT

TEST END

DATE Y (771TIME |00

?AGE AND SOURCE OF MINNOWS  Z24 (4",

Aaual i

DAY (NUMBER SURVIVING)

“SURVIVAL

EP #

=

4

%

MEAN %

(0AY)

=

775

k25

$7.5

81.5

30

15

4.0/

825

100

R1S

@S

100

$1.5

CONC:

Ha/

15

815

%\l Ny Ny N rr\\l\" 31.5 o

100

S

h“mw&@ﬁﬁhqg¢wwnw

*#%ﬂddm““qoﬂﬂmqm

@25

JOD

CONC:

LYY

{ Twﬂm\joqdomq \1\1._4‘,?.\\1w

i f L RESsel e N N

15

100

8§15

315

1.

815

CONC:

751

1S

1TO

100

q0

RWMFQMQW

(S}

CONC:

oo/

O|=|> muow>mcnm>muow>mvoww>mcnm>

15

|00

100

1s

4o

w (T

dwﬂ‘dﬂﬂbﬁk\\mqw

g1s

. ummﬁ%vnqq“um

\Ik\l“’ ““WN)F N \N\1a

nul-

ANALYST:

\Peg-

z

L

R

QqﬂrnﬂkﬁﬁﬁﬁﬂwﬂmﬁPm%ﬂoﬁwNwﬁbﬂwﬂqﬂ

815 |

DATE:

4/21

EvaqN

4-26,

S

4/29

TIME:

140

1525

&
2

110D




Pimephales promelas FATHEAD MINNOW TEST 1000.0
WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST
LAB #/ #s: 604185 TEST DATES (BEGIN / END): 4/20-27/06
CLIENT: EEMA WEIGHING DATE / TIME: 5/1/06, 1015
ANALYSTS: jm, kp DRYING TEMP (DEGREES C): 60
SAMPLE ID: SEE COC . DRYING TIME (HOURS): 24
FINAL INITIAL TOTAL DRY DRY WEIGHT
DRY WEIGHT WEIGHT WEIGHT OF  |numeer OF
TIN+HLARVAE TIN LARVAE oF LARVAE
REP # (@) (9) (9) LARVAE {mg)
CONTROL |A 0.99714 0.99143 0.00571 8 0.714 AVG DRY
B 1.02681 1.02200 0.00481 8 0.601 WEIGHT (mg)
c 0.99468 0.98929 0.00539 8 0.674 0.655
D 1.01188 1.00680 0.00508 8 0.635 cv
E 0.98545 0.98025 0.00520 8 0.650 6.44
CONC: A 0.98609 0.97999 0.00610 8 0.762 AVG DRY
B 1.01388 1.00848 0.00540 8 0.675 WEIGHT (mg)
2% |c 0.98120 0.97359 0.00761 8 0.951 0.742
D 0.98219 0.97770 0.00449 8 0.561 cv
E 0.99892 0.99285 0.00607 8 0.759
[couc: A 0.99801 0.99175 0.00626 8 0.782 AVG DRY
B 0.98983 0.98402 0.00581 8 0.726 WEIGHT (mg)
42% |c 1.00817 1.00317 0.00500 8 0.625 0.695
D 1.00763 1.00245 0.00518 8 0.647 cv
E 0.98751 0.98197 0.00554 8 0.692
CONC: A 0.99869 0.99345 0.00524 8 0.655 AVG DRY
B 1.00897 1.00389 0.00508 8 0.635 WEIGHT (mg)
56% |C 0.98982 0.98313 0.00669 8 0.836 0.754
D 0.99718 0.99119 0.00599 8 0.749 cv
E 1.01159 1.00444 0.00715 8 0.894
Eouc: A 1.02070 1.01521 0.00549 8 0.686 AVG DRY
B 1.01297 1.00662 0.00635 8 0.7%4 WEIGHT (mg)
%% |C 1.01531 1.00943 0.00588 8 0.735 0.757
D 1.03324 1.02710 0.00614 8 0.768 cv
E 1.01022 1.00379 0.00643 8 0.804
CONC: A 0.98301 0.97760 0.00541 8 0.676 AVG DRY
B 1.01427 1.00854 0.00573 8 0.716 WEIGHT (mg)
100% |C 0.99531 0.98751 0.00780 8 0.975 0.837
D 1.02557 1.01831 0.00726 8 0.908 cv
E 1.01646 1.00919 0.00727 8 0.909 15.8

REMARKS:

CV = (STANDARD DEVIATION/MEAN)*100




Pimephales promelas

FATHEAD MINNOW

WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST

TEST 1000.0

LAB#/#s:_(b0Y TEST DATES (BEGIN / END): ® % / 2o2 low
CLIENT: WEIGHING DATE / TIME: 5.1 -0u 1015
ANALYSTS: DRYING TEMP (DEGREES C): LD
SAMPLE ID: DRYING TIME (HOURS): 2 tklre
FINAL INTTIAL TOTAL DRY DRY WEIGHT
DRY WEIGHT WEIGHT WEIGHT OF | NumMBER OF
TIN+LARVAE TIN LARVAE oF LARVAE
REP # (g) (g) (9) LARVAE (mg)
CONTROL A;Il OOCSiZé L({ 49943 ?7 AVG DRY
B A L.OAXD WEIGHT (mg)
covtel 315 Mg o 95iad 5
p Y Iﬂélg LO%%O 7 cv
e 510.9354Y5 1599095 g
lcone a [ O,QSL,OQ OQ7‘H‘I '3 AVG DRY
s 7| 1.0138Y %‘ﬂ 7 WEIGHT (mg)
PYaR" 910.92120 |0.4739 3
2 b 9099219 047770 Z cv
e (1999992 5??&% %
lcone A 1099901 [©.99175 2 AVG DRY
. B2 0.9998 3 6.92402> 7 WEIGHT (mg)
L-(Q/ c 3110081766317 A
o J[].007673 I.OOQH_G o cv
e 151098751 10.98197 é
CONC A “p 0.99¢L1 694345 3 AVG DRY
. s 7] e 7 1.6 3%4 7 WEIGHT (mg)
5(,/ c B0 098313 g
[ |‘( 099713 _[0.1119 ¥ cv
e 0l.oll59 || 00444 5
lcone:  [a Q)] |OQO7O 0152 L AVG DRY
s q 7 1.0OLLD g WEIGHT (mg)
75/ T INACSRIIT F{
" 2] Lo33AY (L0710 g cv
e 35 [.0I02 [1.0Q374 e
|conc: 2, 1098 301 |0 .A77L,0 g |AvG DRY
* BQ~7J-OWQ7 L. OO$5({ 7 WEIGHT (mg)
(00! cgjx 011531 041751 g
o A |,035L 7| Lolg3| 7 o
| = RICIL AT, g

A

EMARKS:

|

CV = (STANDARD DEVIATION/MEAN)*100




Pimephales promelas FATHEAD MINNOW TEST 1000.0
WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST
LAB #/ #s: 604185 TEST DATES (BEGIN / END): 4/20-27/06
CLIENT: EEMA- Alternate Method WEIGHING DATE / TIME: 5/1/06, 1020
ANALYSTS: im, kp DRYING TEMP (DEGREES C): 60
SAMPLE ID: SEE COC _ DRYING TIME (HOURS): 24
FINAL INITIAL TOTAL DRY DRY WEIGHT
DRY WEIGHT WEIGHT WEIGHT OF |numBER OF
TIN+LARVAE TIN LARVAE OF LARVAE
REP # (g) (g Q) LARVAE (mg)
CONTROL |A 1.00994 1.00755 0.00239 8 0.299 AVG DRY
B 1.00599 1.00368 0.00231 8 0.289 WEIGHT (mg)
C 1.01084 1.00735 0.00349 8 0.436 0.350
D 0.98415 0.98106 0.00309 8 0.386 cv
E 1.01173 1.00900 0.00273 8 0.341 176
CONC: A 1.00539 1.00269 0.00270 8 0.337 AVG DRY
B 0.99348 0.99030 0.00318 8 0.398 WEIGHT (mg)
32% C 1.00699 1.00376 0.00323 8 0.404 0.387
D 1.01761 1.01409 0.00352 8 0.440 CcV
E 0.98677 0.98391 0.00286 8 0.358
CONC: A 0.97274 0.97063 0.00211 8 0.264 AVG DRY
B 1.01130 1.00836 0.00294 8 0.368 WEIGHT (mg)
42% (% 0.99987 0.99668 0.00319 8 0.399 0.335
D 0.98615 0.98453 0.00162 8 0.202 cvV
E 1.00454 1.00099 0.00355 8 0.444
CONC: A 0.99298 0.98963 0.00335 8 0.419 AVG DRY
B 1.00863 1.00480 0.00383 8 0.479 WEIGHT (mg)
56% C 1.00032 0.99733 0.00299 8 0.374 0.426
D 1.02413 1.02070 0.00343 8 0.429 cv
E 1.01799 1.01456 0.00343 8 0.429
CONC: A 1.02466 1.02157 0.00309 8 0.386 AVG DRY
B 1.00295 0.99921 0.00374 8 0.467 WEIGHT (mg)
75% C 0.99270 0.98976 0.00294 8 0.368 0.401
D 0.98788 0.98473 0.00315 8 0.394 cvV
E 0.99853 0.99541 0.00312 8 0.390
CONC: A 1.06575 1.06229 0.00346 8 0.433 AVG DRY
B 1.00362 0.99976 0.00386 8 0.482 WEIGHT (mg)
100% Cc 1.00427 1.00082 0.00345 8 0.431 0.441
D 0.98373 0.98014 0.00359 8 0.449 cv
E 0.98833 0.98506 0.00327 8 0.409 6.20

REMARKS:;

CV = (STANDARD DEVIATION/MEAN)*100




Pimephales promelas

FATHEAD MINNOW

LAB #/ #s: 9
CLIENT: |, / Al

ANALYSTS:

SAMPLE ID:

WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST

TEST 1000.0

TEST DATES (BEGIN/END): Y /20 -2400

WEIGHING DATE / TIME:

Wi S-1-0u (1020

DRYING TEMP (DEGREES C): L(an

DRYING TIME (HOURS):

29N s,

FINAL INITIAL TOTAL DRY DRY WEIGHT
DRY WEIGHT WEIGHT WEIGHT OF | numeer OF
TIN+LARVAE TIN LARVAE o LARVAE
REP # (9) (@) (9) LARVAE (mg)
conTROL | 3 l@Oﬁ"f [.OO75% £ AVG DRY
B R L EOSY l m%?, 5 WEIGHT (mg)
Contral [c33[L.olog 4 |}.00735 >
p 34 0‘12““5 0.9210¢ 7 cv
e 35/ 1ol Z3 | Las9c0 (,
lcone: A2¢| L.O0NK3Y .64 ) AVG DRY
B 37 0.‘!"_3 44 ‘272330& 9 WEIGHT (mg)
[ le¥LooL99 |1, 7 7
3l “?5 L0176 [Lothog Y -
e 40|0.98(77 |9-993]] 7
lcone: |a #/16.9727Y4 0. 970063 L AVG DRY
i ﬂ% Lou30 |l.enge 7 WEIGHT (mg)
VAN X R YA A 7
o Y{|0.98LI5 |0,48453 5 cv
e WllL,ooH5Y | L.eoo94 ¥
conc:  |a 4l ] 0992498 |04%49L3 L AVG DRY
. B Y7 W73 2] & WEIGHT (mg)
D b/ | 4loon32|naq733 7
“ oYl l.0aYyl3 .02670 / cv
e 57 1. o1799 IOIqSé» Z
lcone: A 5 IO&HL_@_J_@E? L AVG DRY
. 8 54 (.00295 [©.99921 g WEIGHT (mg)
75 [ eB3099270 |6.9997¢ X
0.54/0.99722(0.98473 ¥ ov
e5510. 9353 0.9954 1 L
|conc: AL, L.OLS75 [.H1L.229 & AVG DRY
OO‘ 857 }L00362(0.9997, % WEIGHT (mg)
UV ez 1.00427 . 0g0d2 L
0 570.48373 5.9%514 VA cv
I e 0| 049333 | 29956, /

REMARKS:

CV = (STANDARD DEVIATION/MEAN)*100




AA # 0604185 FATHEAD SURVIVAL, CHRONIC 4-20-06
File: k604185s Transform: ARC SINE (SQUARE ROOT (Y))

shapiro - Wilk's test for normality

) = 0.327
T o= 0.902
Critical W (P = 0.05) (n = 30) = 0.927
Critical W (P = 0.01) (n = 30) = 0.900

Data PASS normality test at P=0.01 level. Continue analysis.

"A # 0604185 FATHEAD SURVIVAL, CHRONIC 4-20-06
'ile: k604185s Transform: ARC SINE (SQUARE ROOT(Y))

‘artlett's test for homogeneity of variance

Jalculated Bl statistic = 2.22
'‘able Chi-square value = 15.09 (alpha = 0.01, df = 5)
Table Chi-square value = 11.07 (alpha = 0.05, df = 5)

lata PASS Bl homogeneity test at 0.01 level. Continue analysis.



'ITLE:
fILE:
TRANSFORM: ARC SINE (SQUARE ROOT(Y))

GRP

OOV AR RWWWWWNNNNNNRR R R R

IDENTIFICATION
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL

32 % EFFLUENT
32 % EFFLUENT
32 % EFFLUENT
32 % EFFLUENT
32 % EFFLUENT
42 % EFFLUENT
42 % EFFLUENT
42 % EFFLUENT
42 % EFFLUENT
42 % EFFLUENT
56 % EFFLUENT
56 % BEFFLUENT
56 % EFFLUENT
56 % EFFLUENT
56 % EFFLUENT
75 % EFFLUENT
75 % EFFLUENT
75 % EFFLUENT
75 % BFFLUENT
75 % EFFLUENT

100 % EFFLUENT

100 % EFFLUENT

100 % EFFLUENT

100 % EFFLUENT

100 % EFFLUENT

AA # 0604185 FATHEAD SURVIVAL, CHRONIC 4-20-06

k604185s

REP

NUMBER OF GROUPS:

6



AA # 0604185 FATHEAD SURVIVAL, CHRONIC 4-20-06
Pile: k604185s Transform: ARC SINE (SQUARE ROOT (Y))

ANOVA TABLE

SOURCE DF SS MS F
tetween s 0.00a 0.019 1.386
Within (Error) 24 0.327 0.014

otal 20 0.a21

Critical F value = 2.62 (0.05,5,24)
Since F < Critical F FAIL TO REJECT Ho: All equal



AA # 0604185 FATHEAD SURVIVAL, CHRONIC 4-20-06

"ile: k604185s Transform: ARC SINE (SQUARE ROOT (Y))
DUNNETT'S TEST - TABRLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN

GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 CONTROL 1.283 0.925
2 32 % EFFLUENT 1.320 0.950 -0.498
3 42 % EFFLUENT 1.181 0.850 1.378
4 56 % EFFLUENT 1.356 0.975 -0.996
5 75 % EFFLUENT 1.324 0.950 -0.556
6 100 % EFFLUENT 1.320 0.950 -0.498

Dunnett table value = 2.36 (1 Tailed Value, P=0.05, df=24,5)

AA # 0604185 FATHEAD SURVIVAL, CHRONIC 4-20-06

File: k604185s Transform: ARC SINE (SQUARE ROOT (Y))
DUNNETT'S TEST - TABLE 2 OF 2 Ho:Control<«Treatment
NUM OF Minimum Sig Diff % of DIFFERENCE

GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL

1 CONTROL 5

2 32 % EFFLUENT 5 0.118 12.8 -0.025

3 42 % EFFLUENT 5 0.118 12.8 0.075

4 56 % EFFLUENT 5 0.118 12.8 -0.050

5 75 % EFFLUENT 5 0.118 12.8 -0.025

6 100 % EFFLUENT 5 0.118 12.8 -0.025



AAH# 0604185 FATHEAD SURVIVAL, ALTERNATE CHRONIC 4-20-06
‘ile: k604185s Transform: ARC SINE (SQUARE ROOT (Y))

Shapiro - Wilk's test for normality

D = 0.583
I = 0.928
Critical W (P = 0.05) (n = 30) = 0.927
'ritical W (P = 0.01) (n = 30) = 0.900

Jata PASS normality test at P=0.01 level. Continue analysis.



AAH# 0604185 FATHEAD SURVIVAL, ALTERNATE CHRONIC 4-20-06
Tile: k6041858 Transform: ARC SINE (SQUARE ROOT(Y))

Bartlett's test for homogeneity of variance

lalculated Bl statistic = 2.79
rable Chi-square value = 15.09 (alpha = 0.01, df = 5)
rable Chi-square value = 11.07 (alpha = 0.05, df = 5)

nNata PASS Bl homogeneity test at 0.01 level. Continue analysis.



JITLE:
FILE:
'RANSFORM: ARC SINE (SQUARE ROOT(Y))

SRP

OOV VIV R DDA WWWWWNNNNNRRRRPE |

IDENTIFICATION
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL

32 % EFFLUENT
32 % EFFLUENT
32 % BEFFLUENT
32 % EFFLUENT
32 % EFFLUENT
42 % EFFLUENT
42 % EFFLUENT
42 % EFFLUENT
42 % EFFLUENT
42 % EFFLUENT
56 % EFFLUENT
56 % EFFLUENT
56 % EFFLUENT
56 % EFFLUENT
56 % EFFLUENT
75 % EFFLUENT
75 % EFFLUENT
75 % EFFLUENT
75 % EFFLUENT
75 % EFFLUENT

100 % EFFLUENT

100 % EFFLUENT

100 % EFFLUENT

100 % EFFLUENT

100 % EFFLUENT

AA# 0604185 FATHEAD SURVIVAL, ALTERNATE CHRONIC 4-20-06

k604185s

NUMBER OF GROUPS:

6



AA# 0604185 FATHEAD SURVIVAL, ALTERNATE CHRONIC 4-20-06
File: k604185s Transform: ARC SINE (SQUARE ROOT (Y))

ANOVA TABLE

JOURCE DF SS MS F
Netween s 0.087 0.017 0.720
within (Error) 24 0.583 0.024

otal 29 0.670

Critical F value = 2.62 (0.05,5,24)
Since F < Critical F FAIL TO REJECT Ho: All equal



AA# 0604185 FATHEAD SURVIVAL, ALTERNATE CHRONIC 4-20-06

File: k604185s Transform: ARC SINE (SQUARE ROOT(Y))
DUNNETT'S TEST - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN

3ROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 CONTROL 1.117 0.800
2 32 % EFFLUENT 1.283 0.925 -1.679
3 42 % EFFLUENT 1.191 0.850 -0.745
4 56 % EFFLUENT 1.214 0.875 -0.977
5 75 % EFFLUENT 1.255 0.900 -1.393
6 100 % EFFLUENT 1.250 0.900 -1.350

Junnett table value = 2.36 (1 Tailed value, P=0.05, df=24,5)

\A# 0604185 FATHEAD SURVIVAL, ALTERNATE CHRONIC 4-20-06

Ffile: k604185s Transform: ARC SINE (SQUARE ROOT(Y))
DUNNETT'S TEST - TABLE 2 OF 2 Ho:Control<Treatment
NUM OF Minimum Sig Diff % of DIFFERENCE
SROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL: FROM CONTROL

1 CONTROL 5

2 % EFFLUENT 5 0 2

3 % EFFLUENT 5 0. .2

4 56 % EFFLUENT 5 0.209 26.2 -0.075
5 % EFFLUENT 5 0 2

6 % EFFLUENT 5 0 2



AA # 0604185 FATHEAD GROWTH, CHRONIC, 4-20-06
"ile: K604185G Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

0.234

o
I

0.988

=
I

w
(@]
N
|
(@)
O
N
~

Critical W (P = 0. =
ritical W (P = 0.01) (n = 30) = 0.900

data PASS normality test at P=0.01 level. Continue analysis.



AA # 0604185 FATHEAD GROWTH, CHRONIC, 4-20-06
File: K604185G Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance

lalculated Bl statistic = 8.98
Table Chi-square value = 15.09 (alpha = 0.01, df = 5)
fable Chi-square value = 11.07 (alpha = 0.05, df = 5)

Data PASS Bl homogeneity test at 0.01 level. Continue analysis.



TITLE: AA # 0604185 FATHEAD GROWTH, CHRONIC, 4-20-06
FILE: K604185G

RANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
3RP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 0.7140 0.7140
1 CONTROL 2 0.6010 0.6010
1 CONTROL 3 0.6740 0.6740
1 CONTROL 4 0.6350 0.6350
1 CONTROL 5 0.6500 0.6500
2 32 % EFFLUENT 1 0.7620 0.7620
2 32 % EFFLUENT 2 0.6750 0.6750
2 32 % EFFLUENT 3 0.9510 0.9510
2 32 % EFFLUENT 4 0.5610 0.5610
2 32 % EFFLUENT 5 0.7590 0.7590
3 42 % EFFLUENT 1 0.7820 0.7820
3 42 % EFFLUENT 2 0.7260 0.7260
3 42 % EFFLUENT 3 0.6250 0.6250
3 42 % EFFLUENT 4 0.6470 0.6470
3 42 % EFFLUENT 5 0.6920 0.65920
4 56 % EFFLUENT 1 0.6550 0.6550
4 56 % BFFLUENT 2 0.6350 0.6350
4 56 % EFFLUENT 3 0.8360 0.8360
4 56 % EFFLUENT 4 0.74590 0.7490
4 56 % EFFLUENT 5 0.8940 0.8940
5 75 % EFFLUENT 1 0.6860 0.6860
5 75 % EFFLUENT 2 0.7940 0.7940
5 75 % EFFLUENT 3 0.7350 0.7350
5 75 % EFFLUENT 4 0.7680 0.7680
5 75 % BEFFLUENT 5 0.8040 0.8040
6 100 % EFFLUENT 1 0.6760 0.6760
6 100 % EFFLUENT 2 0.7160 0.7160
6 100 % EFFLUENT 3 0.9750 0.9750
6 100 % EFFLUENT 4 0.9080 0.9080
6 100 % EFFLUENT 5 0.9090 0.9090



AA # 0604185 FATHEAD GROWTH, CHRONIC, 4-20-06
File: K604185G Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF SS MS F
Between s 0.0 0.015 1.970
Within (Error) 24 0.234 0.010

Total 29 0.330

Critical F value = 2.62 (0.05,5,24)
Since F < Critical F FAIL TO REJECT Ho: All equal



AA # 0604185 FATHEAD GROWTH, CHRONIC, 4-20-06

File: K604185G Transform: NO TRANSFORMATION
DUNNETT'S TEST - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAIL UNITS T STAT SIG
1 CONTROL 0.655 0.655
2 32 % EFFLUENT 0.742 0.742 -1.390
3 42 % EFFLUENT 0.694 0.694 -0.634
4 56 % EFFLUENT 0.754 0.754 -1.586
5 75 % EFFLUENT 0.757 0.757 -1.643
6 100 % EFFLUENT 0.837 0.837 -2.915
Dunnett table value = 2.36 (1 Tailed Value, P=0.05, df=24,5)
AA # 0604185 FATHEAD GROWTH, CHRONIC, 4-20-06
File: K604185G Transform: NO TRANSFORMATION
DUNNETT'S TEST - TABLE 2 OF 2 Ho:Control<Treatment
NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 CONTROL 5
2 32 % EFFLUENT 5 0.147 22.5 -0.087
3 42 % EBEFFLUENT 5 0.147 22.5 -0.040
4 56 % EFFLUENT 5 0.147 22.5 -0.099
5 75 % EFFLUENT 5 0.147 22.5 -0.103
6 100 % EFFLUENT 5 0.147 22.5 -0.182



AA# 0604185 FATHEAD GROWTH, ALTERNATE CHRONIC, 4-20-06
File: K604185G Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

o
fl

0.076
W = 0.983

Critical W (P = 0.05) (n
Critical W (P =

Data PASS normality test at P=0.01 level. Continue analysis.



AA#f 0604185 FATHEAD GROWTH, ALTERNATE CHRONIC, 4-20-06
File: K604185G Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance

Calculated Bl statistic = 8.67
Table Chi-square value = 15.09 (alpha = 0.01, df = 5)
Table Chi-square value = 11.07 (alpha = 0.05, df = 5)

Data PASS Bl homogeneity test at 0.01 level. Continue analysis.



TITLE: AAH# 0604185 FATHEAD GROWTH, ALTERNATE CHRONIC, 4-20-06
FILE: K604185G

TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 0.2990 0.2990
1 CONTROL 0.2890 0.2890
1 CONTROL 3 0.4360 0.4360
1 CONTROL 4 0.3860 0.3860
1 CONTROL 5 0.3410 0.3410
2 32 % EFFLUENT 1 0.3370 0.3370
2 32 % EFFLUENT 2 0.3980 0.3980
2 32 % EFFLUENT 3 0.4040 0.4040
2 32 % EFFLUENT 4 0.4400 0.4400
2 32 % EFFLUENT 5 0.3580 0.3580
3 42 % EFFLUENT 1 0.2640 0.2640
3 42 % EFFLUENT 2 0.3680 0.3680
3 42 % EFFLUENT 3 0.3990 0.3990
3 42 % EFFLUENT 4 0.2020 0.2020
3 42 % EFFLUENT 5 0.4440 0.4440
4 56 % EFFLUENT 1 0.4190 0.4190
4 56 % EFFLUENT 2 0.4790 0.4790
4 56 % EFFLUENT 3 0.3740 0.3740
4 56 % EFFLUENT 4 0.4290 0.4290
4 56 % EFFLUENT 5 0.4290 0.4290
5 75 % EFFLUENT 1 0.3860 0.3860
5 75 % EFFLUENT 2 0.4670 0.4670
5 75 % BEFFLUENT 3 0.3680 0.3680
5 75 % BFFLUENT 4 0.3940 0.3940
5 75 % EFFLUENT 5 0.3900 0.3900
6 100 % EFFLUENT 1 0.4330 0.4330
6 100 % EFFLUENT 2 0.4820 0.4820
6 100 % EFFLUENT 3 0.4310 0.4310
6 100 % EFFLUENT 4 0.4490 0.44°90
6 100 % EFFLUENT 5 0.4090 0.4090



AA# 0604185 FATHEAD GROWTH, ALTERNATE CHRONIC, 4-20-06
FTile: K604185G Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF SS MS F
petfyeen s 0.043 0.009 2.713
Within (Error) 24 0.076 0.003

rotal 20 0.119

Critical F value = 2.62 (0.05,5,24)
Since F > Critical F REJECT Ho: All equal



AA# 0604185 FATHEAD GROWTH, ALTERNATE CHRONIC, 4-20-06

File: K604185G Transform: NO TRANSFORMATION
DUNNETT'S TEST = TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN

SROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT ©SIG
1 CONTROL 0.350 0.350
2 32 % EFFLUENT 0.387 0.387 -1.047
3 42 % EFFLUENT 0.335 0.335 0.416
4 56 % EFFLUENT 0.426 0.426 -2.133
5 75 % EFFLUENT 0.401 0.401 -1.429
6 100 % EFFLUENT 0.441 0.441 -2.549

Junnett table value = 2.36 (1 Tailed Value, P=0.05, df=24,5)

\A# 0604185 FATHEAD GROWTH, ALTERNATE CHRONIC, 4-20-06

File: K604185G Transform: NO TRANSFORMATION
DUNNETT'S TEST - TABLE 2 OF 2 Ho:Control<Treatment
NUM OF Minimum Sig Diff % of DIFFERENCE

SROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL

1 CONTROL 5

2 32 % EFFLUENT 5 0.084 24.0 -0.037

3 42 % EFFLUENT 5 0.084 24.0 0.015

4 56 % EFFLUENT 5 0.084 24 .0 -0.076

5 75 % EFFLUENT 5 0.084 24.0 -0.051

6 100 % EFFLUENT 5 0.084 24.0 -0.091



APPENDIX D

Ceriodaphnia dubia Raw Data and Statistics
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FISHER'S EXACT TEST

NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 9 10
32% EFFLUENT 0 10 10
TOTAL 1 19 20
CRITICAL FISHER'S VALUE (10,10,1) (p=0.05) IS LESS THAN 0. b VALUE IS O.
NO SIGNIFICANT DIFFERENCE
FISHER'S EXACT TEST
NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 9 10
42% EFFLUENT 0 10 10
TOTAL 1 19 20
CRITICAL FISHER'S VALUE (10,10,1) (p=0.05) IS LESS THAN O. b VALUE IS O.
NO SIGNIFICANT DIFFERENCE
FISHER'S EXACT TEST
NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 S 10

56% EFFLUENT 0 10 10



CRITICAL FISHER'S VALUE (10,10,1) (p=0.05) IS LESS THAN O. b VALUE IS O.
NO SIGNIFICANT DIFFERENCE

FISHER'S EXACT TEST

NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 9 10
75% BEFFLUENT 0 10 10
TOTAL 1 19 20
CRITICAL FISHER'S VALUE (10,10,1) (p=0.05) IS LESS THAN O. b VALUE IS O.
NO SIGNIFICANT DIFFERENCE
FISHER'S EXACT TEST
NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 9 10
100% EFFLUENT 0 10 10
TOTAL 1 19 20
CRITICAL FISHER'S VALUE (10,10,1) (p=0.05) IS LESS THAN O. b VALUE IS 0.
NO SIGNIFICANT DIFFERENCE
SUMMARY OF FISHER'S EXACT TESTS
NUMBER NUMBER SIG
GROUP IDENTIFICATION EXPOSED DEAD (P=.05)
CONTROL 10 1
1 32% EFFLUENT 10 0



2 42% EFFLUENT 10 0
3 56% EFFLUENT 10 0
4 75% EFFLUENT 10 0
5 100% EFFLUENT 10 0



3A # 0604185, CERIODAPHNIA DUBIA REPRODUCTION, 4-20-06
File: K604185C Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

kk*k*xk*k%% Shapiro - Wilk's Test is aborted ****x%*%

This test can not be performed because total number of replicates
is greater than 50.

Total number of replicates = 60



AA # 0604185, CERIODAPHNIA DUBIA REPRODUCTION, 4-20-06
¥ile: K604185C Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of wvariance

Yalculated Bl statistic = 17.93
Table Chi-square value = 15.09 (alpha = 0.01, df = 5)
rable Chi-square value = 11.07 (alpha = 0.05, df = 5)

Data FAIL Bl homogeneity test at 0.01 level. Try another transformation.



FTITLE: AA # 0604185, CERIODAPHNIA DUBIA REPRODUCTION, 4-20-06
FILE: Ke04185C

CRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
SRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 22.0000 22.0000
1 CONTROL 2 17.0000 17.0000
1 CONTROL 3 27.0000 27.0000
1 CONTROL 4 38.0000 38.0000
1 CONTROL 5 27.0000 27.0000
1 CONTROL 6 29.0000 29.0000
1 CONTROL 7 24.0000 24.0000
1 CONTROL 8 28.0000 28.0000
1 CONTROL 9 36.0000 36.0000
1 CONTROL 10 0.0000 0.0000
2 32 % EFFLUENT 1 29.0000 29.0000
2 32 % EFFLUENT 2 30.0000 30.0000
2 32 % EFFLUENT 3 25.0000 25.0000
2 32 % EFFLUENT 4 28.0000 28.0000
2 32 % EFFLUENT 5 26.0000 26.0000
2 32 % EFFLUENT 6 35.0000 35.0000
2 32 % EFFLUENT 7 26.0000 26.0000
2 32 % EFFLUENT 8 23.0000 23.0000
2 32 % EFFLUENT 9 23.0000 23.0000
2 32 % EFFLUENT 10 25.0000 25.0000
3 42 % EFFLUENT 1 22.0000 22.0000
3 42 % EFFLUENT 2 8.0000 8.0000
3 42 % EFFLUENT 3 18.0000 18.0000
3 42 % EFFLUENT 4 34.0000 34.0000
3 42 % EFFLUENT 5 26.0000 26.0000
3 42 % EFFLUENT 6 28.0000 28.0000
3 42 % EFFLUENT 7 24.0000 24.0000
3 42 % EFFLUENT 8 23.0000 23.0000
3 42 % EFFLUENT 9 31.0000 31.0000
3 42 % EFFLUENT 10 22.0000 22.0000
4 56 % EFFLUENT 1 32.0000 32.0000
4 56 % EFFLUENT 2 32.0000 32.0000
4 56 % EFFLUENT 3 33.0000 33.0000
4 56 % EFFLUENT 4 27.0000 27.0000
4 56 % EFFLUENT 5 28.0000 28.0000
4 56 % EFFLUENT 6 34.0000 34.0000
4 56 % EFFLUENT 7 24.0000 24.0000
4 56 % EFFLUENT 8 30.0000 30.0000
4 56 % EFFLUENT 9 29.0000 29.0000
4 56 % EFFLUENT 10 28.0000 28.0000
5 75 % EFFLUENT 1 27.0000 27.0000
5 75 % EFFLUENT 2 22.0000 22.0000
5 75 % EFFLUENT 3 29.0000 29.0000
5 75 % BFFLUENT 4 35.0000 35.0000
5 75 % EFFLUENT 5 23.0000 23.0000
5 75 % EFFLUENT 6 33.0000 33.0000
5 75 % EFFLUENT 7 34.0000 34.0000
5 75 % BEFFLUENT 8 34.0000 34.0000
5 75 % EFFLUENT 9 31.0000 31.0000



5 75 % EFFLUENT 10 33.0000 33.0000
6 100 % EFFLUENT 1 34.0000 34.0000
6 100 % EFFLUENT 2 29.0000 29.0000
6 100 % EFFLUENT 3 33.0000 33.0000
6 100 % EFFLUENT 4 23.0000 23.0000
6 100 % EFFLUENT 5 40.0000 40.0000
6 100 % EFFLUENT 6 30.0000 30.0000
6 100 % EFFLUENT 7 25.0000 25.0000
6 100 % EFFLUENT 8 26.0000 26.0000
6 100 % EFFLUENT S 25.0000 25.0000
6 100 % EFFLUENT 10 40.0000 40.0000



AA # 0604185, CERIODAPHNIA DUBIA REPRODUCTION, 4-20-06

"ile: K604185C Transform: NO TRANSFORMATION
STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment
TRANSFORMED RANK CRIT
GROUP IDENTIFICATION MEAN SUM VALUE daf SIG
1 CONTROL 24.800
2 32 % EFFLUENT 27.000 107.00 75.00 10.00
3 42 % EFFLUENT 23.600 96.00 75.00 10.00
4 56 % EFFLUENT 29.700 124.00 75.00 10.00
5 75 % EFFLUENT 30.100 121.00 75.00 10.00
6 100 % EFFLUENT 30.500 121.50 75.00 10.00

Critical values use k = 5, are 1 tailed, and alpha = 0.05






AQUATOX, INC.

100 Springwood Drive #15
Hot Springs, Arkansas 71913
(501) 767-9120

TEST ORGANISM HISTORY

DATE SHIPPED Lo 20 Do s %A;{ Hra)

SPECIES _ _}?/ﬂffﬂ/ff’és /A,-////ﬂ;;ﬁé' s
f y

QUANTITY SHIPPED 700" B

AGE/LIFE STAGE Ly s 7/3:3 S0

BROODSTOCK SOURCE /W/wa :@é A

CULTURE WATER ﬁﬁzﬂ{éfﬁ A

ALKALINITY (Mg/l as CaCOy) =52
@ CaCO,)/Salinity (ppt) =/E0

FEEDING ,ﬁﬁ—?"ﬂfm '

COMMENTS

PACKAGED BY S

BILL HALL PRINTERS 3171



Toll Free: 800/331-5916
Tel:970/484-5091 Fax:970/484-2514

1300 Blue Spruce Drive, Suite C
Fort Collins, Colorado 80524

ORGANISM HISTORY
DATE: 4/11/06
SPECIES: Ceriodaphnia dubia
AGE: Variable
LIFE STAGE: Adult
HATCH DATE: Variable
BEGAN FEEDING: Immediately
FOOD: YTC, Selenastrum
Water Chemistry Record: Current Range
TEMPERATURE: 23°C 22-25°C
SALINITY/CONDUCTIVITY: -- -
TOTAL HARDNESS (as CaCO5): 124 mg/l 60-138 mg/l
TOTAL ALKALINITY (as CaCO5): 100 mg/l 50-110 mg/I
pH: 7.95 7.10-8.32
Comments:
P ;=
‘//;"acility Supervisor

Aquatic BioSystems, Inc * Quality Research Organisms






900c/9/y 9002/6/€ 900Z/Z/z  9002/2L/L  S00Z/L/Zh  G00Z/AL/LL  S002Z/02/0L  S002/¥/8  S00T/Le/L S00Z/6L/S  G002/82/y  S00T/0LV/E

pawiopad 3ol @jed

i 0
hﬂ”
Te T T RSP RPPR ISP SRR G GRS 002
| ozoN—e— e e e e e e e o — — ——— — — ——— — — = — -
-+ 00V
. 4 g > 4 " 4 . 2 . 4 + . 2 & L . ]
- 009
.................... - 008
- e o A o - - - - S A R e < R - - OOOv
_
|
L 00cL

JONVHNSSY ALITVNO
IVAINENS MONNIN AVIHLYS

"ONI “TVOILATVNY SYSNVMAV

wdd |9y ‘Juesixo] aosualdjey




T r——— pawiouad 3sa] ayed
N = - - 90029 Q00ZIEIE 900Z/Z/2  900Z/ZLiL  S00%/L/iZh  SO0Z/9L/LL SO0Z/0zZ/OL  S00ZT/+/8  S00Z/iz/i  S002/6L/S  S00Z/82/y  SO00Z/0L/E

| 930N —e— _ 0

....................... P SR SRR M= R e e SR PR TR PSPPSR RS T A secsssay e annsan e srmssatssnntrnsine . TEEL o OON

SR Cimstsssdbmssassbadas ke v . s OO@

e T e P .e wam sdasman'sea Tranarw . . .e . oow

wdd ‘oY ‘JuesIxo] 30udia)oy

- o A A - - AW M B s s s S S S B R S S S - - OOO—.

ooct

JONVINSSY ALITVNO
HIMOYO MONNIW QVIHLVd

"ONI “IVOILATVNY SVSNYMHV




10N = = =
| OFON—o—

9002/9/¥

900¢/6/€

pawopad }sa) ajeq
900Z/Z/2  9002/ZL/L  S00Z/L/ZL SOOZ/9L/LL S00Z/0T/OL  SO00T/v/i8  S00Z/Le/L  S002/6L/S  S00T/8C/y

§00z/0L/e
0

'+ 009

- 008

0oct

JONVHNSSY ALITVNO
TVAIAYNS vIGNd YINHdVAOIH3O

"ONI “TVOILATVNY SVSNVYAIV

wdd ‘|9y ‘Juesixo] sduaiajey



10— — pawiouad 1S9 ajed

_ 0N - = - 9002/9/¥ 9002/6/€ 90022/ 9002/2V/1  S00Z/L/2L  G00Z/9L/LL  S002/0Z/0L  S002/v/8 G00Z/LZ/L  S00Z/6L/S  S00e/82/y  S00T/0L/E

|osoN—e—|

0

1 004

.r OON

. EE A R e W M R W e s e T L e - R R R R R W

FJONVINSSY ALITVNO
NOILONAO0dd3Y viand YINHdVAOId3O

"ONI “TVOILATVNY SVSNYMAV

0o¢

+ 00

009

00L

wdd |9y ‘yuedixo] aouaI3}OY







VSN N1 OHLO

FrL 53000

3 4 ._, V.o _ ..... 5 AL & Fut e W2 @

- e e o eI
e e e e T D e o ; T s e AT

€007 1290390 0¢ :91e( ponss]
0-0L0-S0 :IoqWINN 21BdU1LIa]
pSLI-09 (] A1otRIOqR]

Julz
so1ued1Q J[B[0A
uinipeue A

OHdL

wniuey |

urg

wnijeyl
S3]11B|OA-IUIDS
S4Dd % Seplansad
SapldIqisH
ULoJ1[0D 18334
A3191X0 ], d1uodyd
AJ21X0 ] 210y
Wwnijuons
wunipog

I3AIIS

wniua[as
wnisselod
239N
wnuapgA[oA
KInoIaN

asauBSuBp
wnisausen
ped]

uoJ|
wnwoiy) ‘XaH
Jaddon
1eqod
wniwoy)
wniofe)
wniwpe))
uolog
wnifjAieg
wnieg
TN
Auownuy

wnuiwn|y
Anpiging,

SSL

SPI{oS [e10L
snioydsoyd |ei0L
J01

N3LL

SdlL

SsjuBIORLING
pYIns

agj|ns

jousyd

Hd

J1e10|yo13d
ajeydsoydoyn

asealn % 10
SMIIN
ajenIN

ssaupley
spuonig
apiuek)

ANAONPUOD)

aoo
uloy)
2pLIOIYD
aodo
aprwosg

aod
vlUOWWY

Anuiey

" SA212uUunA0d SUIMO]]Of 2Y3 40 1o} WDABOAJ UOHDIY1142]) L40JDAOGD ] [DIUSUUOAIAUT
1) ayy “bas 12 [07-7-§§ paiviouuy apo)) yiim 20UDPA02ID Ul MD] Aq UOLIDII11420 paUiD2 SDY

AV 20y 2T

U] ‘[BINAJRUY SBSUBMIY
WDL304 ] uonpNf13La7) L10IDI0QDT
Gyl ruswuomnus fo uawindad]

SpSupLY f0 21015




