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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 2008.

Plant Operations

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

Effluent samples were collected as follows:

Sample Collection:

Date, Time Started

Date, Time Ended

Sample #1: 4-16-08, 0815 4-17-08, 0815
Sample #2: 4-17-08, 0900 4-18-08, 0900
Sample #3: 4-21-08, 0815 4-22-08, 0815

The samples were composites 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)

Temperature Upon Receipt (SC)

Information: Received

Sample #1: 4-17-08, 1400 1
Sample #2: 4-18-08, 1439 3
Sample #3: 4-22-08, 1517 3

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. The alternate method suggested in the method (11.3.4.5) for combating pathogen
interference, was run in place of 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 was 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 100% X
Average of 15 or more young per surviving female 19.8 X
At least 60% of surviving females should have produced 3 100% X
broods
The percent coefficient of variation between replicates must 28.6% X
be 40% or less for the young of surviving females

TEST ACCEPTANCE CRITERIA for Pimephales promelas

Control Criteria Results | Pass | Fail
Greater than or equal to 80% survival 95.0% X

The percent coefficient of variation between replicates must 7.21% X

be 40% or less for survival

Minimum of 0.25 mg average dry weight of surviving 0.303 X
controls

The percent coefficient of variation between replicates must 17.0% 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 KCl
LOEC Survival: 500 ppm KClI LOEC Survival: 1000 ppm KCI
NOEC Reproduction: | 250 ppm KCI NOEC Growth: 500 ppm KCI
LOEC Reproduction: | 500 ppm KClI LOEC Growth: 1000 ppm KCl1

Quality Assurance charts are provided in Appendix F.
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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 18.4 %CV survival (critical 5.73%
(critical dilution) dilution)
%CV Reproduction (critical 25.1% Mean dry weight (critical 0.982
dilution) dilution) in milligrams
%CV growth (critical 8.76%
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 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.

Biomonitoring Analysts:

7(% . 1 Y

“Ken Pi gw/’ Chris Turney
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SUMMARY REPORTING FORMS FOR CHRONIC BIOMONITORING
FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL

PIMEPHALES PROMELAS
PERMITTEE: Magcobar Mine Site NPDES #: AR0049794
Sample Collection: Date, Time Started Date, Time Ended
Sample #1: 4-16-08, 0815 4-17-08, 0815
Sample #2: 4-17-08, 0900 4-18-08, 0900
Sample #3: 4-21-08, 0815 4-22-08, 0815

Test initiated (date, time): 4-17-08, 1340 Test terminated (date, time): 4-24-08, 0830
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 | |24 hours| 48 hours| 7 days | CV %
0% 100 | 87.5| 100 | 87.5 100 100 95 721
32% 100 | 100 | 100 | 100 100 100 100 [FEEEES
42% 100 | 100 | 100 | 87.5 100 100 97.5 |EE
56% 100 | 100 | 100 | 100 100 100 100 [T
75% 100 [ 87.5| 87.5| 100 100 100 95 AR cie
100% 87.51 100 | 100 | 100 100 100 97.5 5.73

DATA TABLE FOR GROWTH OF FATHEAD MINNOWS

SUMMARY
Effluent Conc % A B C D E Mean Dry Weight| CV%
0% 0.350 | 0.241 | 0.340 | 0.253 | 0.330 0.303
32% 0.571 | 0.596 | 0.736 | 0.589 | 0.638 0.626
42% 0.734 | 0.666 | 0.675| 0.565 | 0.776 0.683
56% 0.871 | 0.787 | 0.820 | 0.783 | 0.939 0.840
75% 0.946 | 0.855 | 0.739 | 0.864 | 0.967 | 0.874
100% 0.926 | 1.096 | 1.029 | 0.876 | 0.982 | 0.982

Coefficient of Variation = standard deviation / mean * 100

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K804008, Page 7




REPORTING FORMS FOR CHRONIC BIOMONITORING 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. IfNO 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
c) Coefficient of variation (parameter TQP6C)= 7.21 %
d) PMSD survival= 68 %

e) PMSD growth=_ 367 %
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SUMMARY REPORTING FORMS FOR CHRONIC BIOMONITORING
Ceriodaphnia dubia SURVIVAL AND REPRODUCTION

Permittee: Magcobar Mine Site

NPDES #: AR0049794

Sample Collection:

Date, Time Started

Date, Time Ended

Sample #1: 4-16-08, 0815 4-17-08, 0815
Sample #2: 4-17-08, 0900 4-18-08, 0900
Sample #3: 4-21-08, 0815 4-22-08, 0815

Test initiated (date, time): 4-17-08, 1215

Dilution water used:

Soft Synthetic

Test terminated (date, time): 4-23-08, 0820

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

X= Dead Adult; M= Male (th éonsidered in sfatistics)

PERCENT EFFLUENT
Replicate 0% 32% 42% 56% 75% 100%
A 22 15 18 21 15 13
B 20 23 27 24 11 13
C 15 22 18 18 10 14
D 18 X1 19 16 17 21
E 7 19 25 25 20 16
F 26 19 16 24 18 16
G 19 21 17 22 20 24
H 22 22 19 16 24 23
I 26 24 11 19 20 25
J 23 16 24 25 22 19
Mean 19.8 18.1 19.4 21.0 i 18.4
Mean/surviving female| 19.8 2 17.7 18.4
CV%* 28.6 : E - 25.1

*Coefficient of Variation = standard deviation/ mean * 100; CV% calculation based on young per surviving female
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SUMMARY REPORTING FORMS FOR CHRONIC BIOMONITORING

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 100 90 100 100 100 100

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

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
If NO was answered to 1.a) enter [0] otherwise enter [1] (parameter TLP3B): 0
If NO was answered to 2.a) enter [0] otherwise enter [1] (parameter TGP3B): 0
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)= 286 %

d) PMSDreproduction= ____ 26.6 %
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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 /SN0 Test Start (Date/Time) &'/ / 777
Client ' s L L TestEnd (DatelTime) Y//24 &,
' Day of Test b
1 2 3 4 5 6 7 |notes/remarks
Control /17 14/12 | 1/14 | TAn |4/21 | /2214725
D.O. (mg/L)|INITIAL 2L 179 1398 pA9lb76 (K1 B 24
FINAL 72116 1.y |79 |"7¢/ 17( 7‘%’
pH (s.u) [INITIAL 73 7=« 179 DA =4 74 7
FINAL 72 1h7 19,3 DZ Al vl
temp (C) _|INITIAL 2D (230 (230 |23\ 273 [\ /21X
FINAL 21 (a0 VEp Vs 1250 |z50
ALKALINITY (mg/L) 1 —
HARDNESS (mg/L) 52 *'---———-——f
CONDUCTIVITY (umhos/cm) [7% 1 | |5 1
CHLORINE (mg/L) D05 e = 2
CONC: 2127 =2 =2 IE_ 13> ’%&—
D.O. (mg/L)[INITIAL =20, |70 152 |ha 176 1IR3 Z-
FINAL .}7 T 7T -;7'%'_/ 74 175 154
pH (s.u) _[INITIAL 74 114 |h [ L 197
FINAL 7 17y 1hg 5. %) Z7 0%
temp (C) _[INITIAL 231 [2a9[2%,2 201 7722 | 2(L 1719
FINAL © | 350 |20 [ZbDlzap | 2801 50
CONC: 2 g2 e g 4o Wiz |42
D.O. (mg/L)[INITIAL 77 9% 1.9 s, [1.9 X5 [RY
FINAL 27216y |y =27 1/H 145 17/,
pH (mg/L) |INITIAL 9 =23 2.5 1Y |70 72172
FINAL 7 1.2 1.3 [ 72|72 2, 177
temp (C) |INITIAL Z2 324 1232 (232 292 12/ L1211
FINAL 260 [200 [25w | 260758 lz50 |250
CONC: se |lo@ o 16 (o 1oy %"_ %
D.0. (mg/L)[INITIAL 22> [R( 1o oY 7? 5 X<
FINAL 27 1 La 1> 75 7 5|27
pH (s.u) _ |INITIAL e e 2L | sl 157, 2 7
FINAL LA 1,3 [0.3 173 /4] 7. 177
temp (C) _|INITIAL 235 5930 98] |74 (1) 2. ]
FINAL %@ 53 |25 (220 B0 K50 1450
CONC: o 26— 7e 125 125 tre— [ 24
D.0. (mg/L)[INITIAL 5 (X2 <o |52 A R | F s
FINAL 7% 174 142zl 17% 7% |'27
pH (s.u) _ |INITIAL / ZL 178 2.5 |1\ 7z 177
FINAL . 13 [ 751 | 7L 723’(_,
temp (C) . |INITIAL 2521212 Y 231717 Ll
- [FINAL 250 a0 | 350 250 223 250
CONC: 160 | oo | oo teaglis | [QT| (OO
D.O. (mg/L)[INITIAL A% 15 ¢ 12C g5 |®X5
FINAL 1210 72 7 5 |77
pH (s.u) [INITIAL 2O 13y IT'aY Fr7,. F7rez 137 |
FINAL Nl .2 P 12.0 177175
temp (C) |INITIAL sze0lax,| [23.3 RTIY /Y [27Z7, 2
FINAL At _[25.0 250 75?)?12 ze D
[CONC: 100% % A PA1T G TR [ C
ALKALINITY (mg/L) - - 16 O 4
HARDNESS (mg/L) ) >N+ 2600
CONDUCTIVITY (umhos/cm)PAstn 20500 20 7260
CHLORINE (mg/L) <0Qk~ <0.0514 <0259

August, 2007




CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING Cerodaphnia Dubia
Lab #/ Sample ID  £SO900< Test Start (Date/Time) 4///-8
Client ¢, yata N TestEnd (Date/Time) Y/22 /»g
i Day of-Test i
1 2 3 4 5 6 7 |notes/remarks
Control ‘///7 "I'//[_[‘/H Yo Yzl ’ﬁZZ/ s
D.O. (mg/L)[INITIAL 2 179 le.0 [k |76 (¥ 2
FINAL e 179 | Z 71790 =27
pH (s.u) |INITIAL 23 22401 123 794 174 |7%
FINAL 7 W3 17¢ |AY (27 I7Z | °
temp (C) _[INITIAL 50 PO 230 | av( 705 [2(7 (2[R
FINAL ZL0 |35.0 | 268 (260 (250 K50
ALKALINITY (mg/L) 2D A P——H{
HARDNESS (mg/L) 57 ¥
CONDUCTIVITY (umhosicm) | |76 |
CHLORINE (mg/L) <o0.Qi5 ] : 7
CONC: - I i 2 [ 7 2 [ 2 %{L g??“&, 37z
D.0. (mg/L)[INITIAL =6 |88 [ 19 |70 b
FINAL %@“ I MW 721 7.7 17 L X
pH(su [INTAL 1.9 74 [ 1.9 [ v % [ o 2 B
FINAL % N 19 79 74 173
temp (C) _[INITIAL Z3 p34 (2392 |20, T RT35( 770 A
FINAL 252 [R50 "0 260 Rs5o | 250
CONC: %Z, Yz 147 W2 1Y=2 142 42
D.O. (mg/L)[INITIAL 9 _lzo 174 1%] |73 185 |Xd
FINAL ~>2Z 173 7 |78 | &5 7 {
pH (mg/L) [INITIAL 19 15 2. Wy 70172 77
FINAL “%gg‘ 1!1‘.1 7d s | 79 1732
temp (C) _|INITIAL 4 23,2 2321723 77f 2,9
FINAL 2501259 |z oo 250 V5~
CONC: 27 1o |15 166 LG D0
D.O. (ma/L)[INITIAL 2. X 1.0 [vYy |[7% > =Y
FINAL £ 'L_Z 78 | /A4 176 [ZX
pH (s.u) [INITIAL g 72 [0S 12w | 71 /2172
FINAL D VUl 79 3249 /5
temp (C) _ |INITIAL S |z50 (310 [231 N 1245 |77.1
FINAL 25721280 |25 [250 25903
CONC: ‘7% —L |75 |75 |6 |70 | 75
D.O. (mg/L)[INITIAL £ 7130 | 12 —;qg £y X4
FINAL —2 9.9 1o 77 176 =9
pH(s.u) [INITIAL 9 VAl b, 25 170 122 171
FINAL g izl 174 122 179 175
temp (C) - |INITIAL Db 1252 [23.2]231 23 7|5 1.2
—_[FINAC 250 [ 250|256 VoD b Vop
CONC: To'®, %—;o (oo ool #n 110 s
D.O. (mg/L)[INITIAL X5 T 5 ) [0 KD
FINAL =1 L9 17 177 175 (74
pH(s.u) [INITIAL 7 i ) i P B o I s s I S P o
FINAL b 7] 12 S V22 AEe 7 /7.
temp (C)__[INITIAL 2RR Z.b;;arj 2%, |9%) zzg.‘\ 1 1225
FINAL ~5\0 | 250 750 Zéa
CONC: 100% g ﬁ K- = \é -
ALKALINITY (mg/L) S — 116 4+ 76 1
HARDNESS (mg/L) zﬁ.——————{ Pz o e 200
CONDUCTIVITY (umhos/cm)[2! | m 20
CHLORINE (mg/L) <p05 ——H oos T\ lcoos H

August, 2007




APPENDIX C

Fathead minnow raw data and statistics




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB#/SAMPLEID F.20400% __ TEST START DATE (/] _TIME [307)
CLIENT 1, 2giON TESTEND  DATE Y/t TIMEOR T
. AGE AND SOURCE OF MINNOWS _
D A Y (NUMBER SURVIVING) SURVIVAL
REP# [start 1 2 3 4 5 6 7% MEAN %]|CV
[CONC._[A Z ? & %’ A S 5 | ][2D
1B 2 R7ZA g~ .
cotd [c I S I e P A - o i O W
D 7 [ 7 Iz75 |
E 4 = = = o | X o Vaie 1
REP # m? 1 2 35,4- 5 6 7[% MEAN %]|CV
[CONC: _|A ' : > < 19%2
B 1 00
3 z/ C OO oo
D [ . ! ! lé/®)
E = |4 = | =] 4 A— - | 7D
REP# |start 1 2] _ 3 4 5 6 7[% MEAN %]|CV
[CONC: _|A 2 X ?7 Ef’ ?‘ ? 2 = | o
) B ! Cm | -
Tl C | / ' @) {7.b
[P | I > 0 =A%
E - — ~—— — | ~— - 5 1)
REP# |[start 1 2 3 4 5 6 7[% MEAN %|CV
[CONC: |A 5 %’ X X b1 g |00
B 1 IcD
C I ico| |00
\Eg:t? D [ ! ! | o)
E i [ —+— | == | | I — | =100
REP# [sta 1 2 3 4 5 6 7[% MEAN %[CV
[CONC. [A % Pa X e ot x 1/
B | W & £ 4 7 75 q\];
— }/—" C ! V A /P 7 }? ?’%F
/L [ F 1S X o ®)
L “ o E i N oo o ~ " ~ bt -\-— /Q{“)
REP# |[stat [ 1 2 3 4 5 6 7% MEAN %|CV
[CONC:_|A < by gl Z I b=y =z | 7 | K75
B ) X 15K 1 12 1S 10O
}/OO C ] i (O
D \ I , OC)
£ . e — | -+ = — |== sl
ANALYST
DATE:
TIME:

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

July, 2007




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

[CONC:

LAB #/SAMPLEID /804 _ TEST START DATE Y/[7 TIME |3YO
CLIENT _ / fgfwsn ' TESTEND  DATE L /z4#TIME 230
U ] AGE AND SOURCE OF MINNOWS
b 24 | D A Y (NUMBER SURVIVING) SURVIVAL
REP# |start 1 2 3 4 5 6 71% MEAN %ICV
[CONC: |A Z 2 2 2 > e & Z-
B
c |
D - L o o | - e .
/ E
REP# |start 1 2 3 4 5 6 71% MEAN %|CV
[conc.|A Z n Z Z 7 ——
B =
C /
D * - J = . zZ—
2
4 REP# |start 1 2 3 4 5 6 7% MEAN %|CV
[CONC._|A 9 7 2 i [ Z | =
B
C c |
D al— = -L—_ e -\_— -!/ > f
-
REP# |start 1 2 3 4 5 " 6 71% MEAN %|CV
CONC: |A . 7> 2 z € 't
C [ | [
D L |2 — | 1= |z T 1
E
REP# |start G 2 3 4 5 - 6 7% MEAN %|CV
CONC: |A il Z . 2 T 2
' : ) T
— c | |
\/ D _J___ - o -—_— = = J=
- E
REP# |start 1 2 3 4 5 6 7% MEAN %|CV
A
B
C
D
=

ANALYST P 1 & | & [FP [¥P | KP %{
DATE: A7 | we | Yo Y2l [/zz | ujzs
TIME: B3 ([0 Twos T 3 lflo 11315 | 615 I0R30

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

July, 2007




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB # / SAMPLE ID TEST START _ DATE TIME
CLENT [, Jo <t TESTEND  DATE TIME
S L AGE AND SOURCE OF MINNOWS®
> ¢ A D A Y (NUMBER SURVIVING) = SURVIVAL
REP # start 1 2 3 4 5] 6 71% MEAN %|CV
[Conc: |A Z 2 2 ¢ | & Z Z z
B | |
c I
: D o ) 0 el MO O ) 0 -
E
REP # start 1 2 3 4 5 6 7% MEAN %|[CV
[CONC: |A =2 ) ? Z (A Z a
B
C
D — =i I 5= - e
D
- REP# |start 1 2 3 4 5 6 71% MEAN %|CV
[CONC: ]A s Z =2 pY ] "?‘,
B
C \
( D — N —_— — - i || ===
E
REP# |start 1 2 3 4 5 6 71% MEAN %|CV
[CONC: [A 2 = 2 L z 4
B \ /
C \ J- |
D : L e o I o e
E [
REP# |[start 1 2 3 4 5 6 7% MEAN %|CV
[conc: |A 2 1 & |3 7 ?— 2z
B
c |
r D = ~ ~— 11 - _—
- [E
= REP# [start 1 2 3 4 5 6 7|% MEAN %|CV
[CONC: |A
B
C
D
E
ANALYST (x[oC
DATE: oy = qia_ U0
TIME: . 80y | |MNO

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

July, 2007




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB # / SAMPLE ID TEST START DATE TIME
CLIENT [, )ecdenn TESTEND  DATE TIME
Il ~f AGE AND SOURCE OF MINNOWS™
[~/ D A Y (NUMBER SURVIVING) = SURVIVAL
'[REP# |start 1 2 3 4 5 6 7|% M 5
[CONC: |A A A * * = s Z EANICY
B | | ]
/] [c 1} /
fl’l D | 1= ] 7= = - ==
] E -~
f / REP # start 1 2 3 4 5 6 7|% MEAN %[cv
[cone: [A 7 (> > | n FiE G
B { [ 1
C | | |
D e e e
E
REP # start 1 2 3 4 5 6 7% MEAN %]|CV
[CONC: ]A < 2 o < Z i
B [
C
C ==
= .
REP # start 1 2 3 4 5 6 7% MEAN %|CV
[CONC. |A 72 3 2 K2 T Z
B | i | Z
c | B 1
| ) o i i s s it i
E
REP# [start 1 2 3 4 5 6 71% ~[MEAN %|CV
[CONC: _|A 2 G4 3 > |2 |2 |7
B [ ( |
c ool | |
‘P D e W == | —/— = == | _ N
E
— |REP# start - 1 2 3 4 5 6 7|% MEAN %|CV
[CONC:  |A
B
C
D
E
ANALYST = A
DATE: oo = L I (O )
TIME: I E 1005~ [ \DSD

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

July, 2007




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB #/SAMPLE ID TEST START DATE TIME
CLIENT / ) / TESTEND  DATE TIME
£ 7 4 LS IO AGE AND SOURCE OF MINNOWS™
1> D A Y (NUMBER SURVIVING) = SURVIVAL
T IREP#  |[start 1 2 3 4 5 6 7|% MEAN %[CV
[conc:  |A rd z 3 g C AN W Z
B [ I I
c | | |
D [E.2 = fi_ - ] [ —
E
REP# |start 1 2 3 4 5 6 7% MEAN %|[CV
[CONC: |A & q T > 7
B ] [
C o |
D i Gt L | 4 — ~ el [
P
REP# [start 1 2 3 4 5 6 7[% MEAN %[CV
[CONC:  |A > 7. F - > v
e—11 f
@ =t=se=sets
E
REP # start 1 2 3 4 5 6 7|% MEAN %[CV
[CONC: |A > C- 2 & Ve | 2 (&
B / [
C . ]
D = —_—y o ) = = —
= -
REP# [start 1 2 3[, 4 5 6 71% MEAN %|CV
[CONC: |A P > 2 il 7 4
B [ ] |
C [ |
? D = = g~ | U - s l o —
E
— |REP# |[start : 1 2 3 4 5 6 7|% MEAN %|CV
[CONC: |A
B
G
D
E
ANALYST - | <A
DATE: - 1= G s
TIME: v - l ’0’0( 1'}’5’0

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

July, 2007




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB #/ SAMPLE ID TEST START _ DATE TIME
CLENT [, )sste TESTEND __ DATE TIME
=9 L7 i AGE AND SOURCE OF MINNOWS"
LT 7 D A Y (NUMBER SURVIVING) = SURVIVAL
REP # start 1 2 3 4 5 6 7% MEAN %|CV
[CONC. |A e Z 2 C]*l < 2
B | | \ {
C [ [ \ [ |
D ~— > ——| L | I | J | I | 3—
E
REP# |start 1 2 3 4 5 6 7[% MEAN %|CV
[CONC: |A - — | / | ( [
B Al Z = e
C 2 Z 2 <. e
ﬁ D - — = [ Z 20 2. [ Z
) [E
REP# |start 1 2 3 4 5 6 7% MEAN %|CV
[CONC. |A l a1 Z 2 Ze | 2
B ] 2 ¥4 7l z 'g;.
C 2 7. z 1% b s
D = — —— ] | [ ’ T
E ' :
REP# |[start 1 2 3[ * 4 5 6 7|% MEAN %|CV
[CONC: |A Z- = ‘% 3 & z Z -
B ] | \ I 28
G ] : | \
D L —_ L T %,
E
REP# |start 1 2 3 4 5 6] 7% MEAN %|CV
[CONC:  |A i < - 1 & L Zz | Z
B | | ]
c \ |
‘::j» D — - 1 | 4= | = |4
E
REP# |start 1 2 3 4 5 6 7[% MEAN %|CV
[CONC: |A C
B
C 11
D "
E
ANALYST O | e
DATE: o | = Y| 490
TIME: = |- T REED

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

July, 2007




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB #/ SAMPLE ID TEST START  DATE TIME
CLIENT | TESTEND  DATE TIME
I~ L t<slon AGE AND SOURCE OF MINNOWS™
1/ - D AY (NUMBER SURVIVING) - SURVIVAL
=~ [REP# |start 1 2 3 4 5 6 7% MEAN %|CV
[CONC: |A 2 Z ] 2 o = A Z
B ! [ ; |
C J 2 < 7. ol
E . !
REP # start e 2 3 4 5 6 7% MEAN %]|CV
[CONC: [A - 73 lfi‘ 2 Z T =z C
B
[ |
E
REP# |start 1 2 3 4 5 - 6 7[% MEAN %|CV
ONC: |A (3 pA P ya T 2— 2
B | | | | |
c \ | | l /
C D e | lor [9<1] * — o | — | ——
E 1
REP# |start . 2 3 4 5 6 7% MEAN %|CV
B i | |
c |
D | < — E P
D[ -
REP# |start 1 2 3 4 5 6 7% MEAN %|CV
[CONC: |A SC. v ‘? A 7. 2 2= -
B \ | \
B \ | \
D . R - — P - ,_\,_
2: E
[_— [ReP# |[stal | 1 2 3 4 5 6 7% MEAN %|CV
[CONC: |A
B
C
D
g
ANALYST .ol
DATE: dv- = [CET PP
TIME: S = foof | 1930

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

July, 2007




Pimephales promelas

FATHEAD MINNOW

WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST

TEST 1000.0

LAB #/ #s: K804009 TEST DATES (BEGIN / END): 4/17-24/08
CLIENT: EEMA WEIGHING DATE / TIME: 4/29/2008
ANALYSTS: 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+LARVAE TIN LARVAE OF LARVAE
REP # {9) {g) (9) LARVAE (mg)
CONTROL [A 1.02005 1.01725 0.00280 8 0.350 AVG DRY
B 1.01905 1.01712 0.00193 8 0.241 WEIGHT (mg)
C 1.01226 1.00954 0.00272 8 0.340 0.303
D 1.00408 1.00206 0.00202 8 0.253 cv
E 1.00800 1.00536 0.00264 8 0.330 17.06
CONC: A 1.02276 1.01819 0.00457 8 0.571 AVG DRY
B 1.00023 0.99546 0.00477 8 0.596 WEIGHT (mg)
32% c 0.99889 0.99300 0.00589 8 0.736 0.626
D 1.01808 1.01337 0.00471 8 0.589 cv
E 1.01252 1.00742 0.00510 8 0.638
CONC: A 1.04739 1.04152 0.00587 8 0.734 AVG DRY
B 1.02534 1.02001 0.00533 8 0.666 WEIGHT (mg)
42% c 1.01750 1.01210 0.00540 8 0.675 0.683
D 0.99171 0.98719 0.00452 8 0.565 Ccv
E 1.00238 0.99617 0.00621 8 0.776
CONC: A 1.00799 1.00102 0.00697 8 0.871 AVG DRY
B 1.00818 1.00188 0.00630 8 0.787 WEIGHT (mg)
56% Cc 1.00731 1.00075 0.00656 8 0.820 0.840
D 1.03424 1.02798 0.00626 8 0.783 (47
E 0.99542 0.98791 0.00751 8 0.939
CONC: A 1.00331 0.99574 0.00757 8 0.946 AVG DRY
B 0.98110 0.97426 0.00684 8 0.855 WEIGHT (mg)
75% C 1.01155 1.00564 0.00591 8 0.739 0.874
D 0.99526 0.98835 0.00691 8 0.864 cv
E 1.00284 0.99510 0.00774 8 0.967
CONC: A” 0.98454 0.97713 0.00741 8 0.926 AVG DRY
B 0.97503 0.96626 0.00877 8 1.096 WEIGHT (mg)
100% c 0.98665 0.97842 0.00823 8 1.029 0.982
D 0.98753 0.98052 0.00701 8 0.876 cv
[ E 1.04990 1.04204 0.00786 8 0.982 8.75

REMARKS:

CV = (STANDARD DEVIATION/MEAN)*100




Pimephales promelas

FATHEAD MINNOW

WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST

TEST 1000.0

[LAB #/#s. TEST DATES (BEGIN/END)._&/// '
CLIENT: frn WEIGHING DATE / TIME: 4//3%5}%%%
ANALYSTS: P DRYING TEMP (DEGREES C):  /x7?)
SAMPLE ID. DRYING TIME (HOURS): =i
FINAL DRY
DRY INTIAL TOTAL DRY WEIGHT
WEIGHT | WEIGHT [WEIGHT OF [\ veer| OF
TIN+LARVAE TIN LARVAE OF LARVAE
REP# (9) (9) (9 LARVAE| (mg)
controL [A | [10Z005 | L.OIT7Z5 AVG DRY
B 2l O[5 [Ol712 WEIGHT (mg)
. | [e3 [O(zzL | LOG5Y
Cone b4 [io09Z [ LOz00k oV
EL |[.cP30 [ mDh 20
[cone: A Gl 1.O2Z7(n | JOIX]T AVG DRY
B 7110 %3 M54 WEIGHT (mg)
52/ c Y |04 3 = i
) D9 |LOIKOX [A>57 cV
EOILOIzZEZ .On7YT
Cfeone: AT LoY 739 ] LOYI5 & AVG DRY
. Bzl 72534 | L Oz00!( WEIGHT (mg)
qZ, C13LOITZEO ]I
D410 99171 DS / cv
|cong: Al LAD779 1.0D)0Z- AVG DRY
— B 7LanzIR ._(‘) (X WEIGHT (mg)
b C Il LaDT73] Q7H .
D N _[103"}_"'} |@§7qg cv
EzOl 099
[conc: Azil} 0,574 AVG DRY
~ Bz o.%_;?m OS 742 WEIGHT (mg)
b czd 0] 55 [Long i
R Frirer: Ly Aokt &
Ezol [anaey [ D950
[cone: A2 0. 92454097713 AVG DRY
Bz710. 97503 ol b WEIGHT (mg)
c 22|09 7542 .
L pHOIS 73098057 ov
E2[ov99c 1.04204
CV = (STANDARD DEVIATION/MEAN)*100
REMARKS:

July, 2007




AA # K804008, FATHEAD MINNOW SURVIVAL, CHRONIC, 4-17-08
File: J:\TOXSTAT\MONTE\K703010F. Transform: ARC SINE (SQUARE ROOT (Y) )

Shapiro - Wilk's test for normality

O
I

0.135
W = 0.814

Critical W (P = 0.05) (n =
Critical W (P = 0.01) (n = 30) = 0.900

W
(=)
~
I
o
O
[\
~J

Data FAIL normality test. Try another transformation.

Warning - The first three homogeneity tests are gsensitive to non-normal
data and should not be performed.

AA # K804008, FATHEAD MINNOW SURVIVAL, CHRONIC, 4-17-08
File: J:\TOXSTAT\MONTE\K703010F. Transform: ARC SINE (SQUARE ROOT (Y))

Hartley's test for homogeneity of variance
Bartlett's test for homogeneity of variance

These two tests can not be performed because at least one group has
zero variance.

Data FAIL to meet homogeneity of variance assumption.
Additional transformations are useless.

TITLE: AA # K804008, FATHEAD MINNOW SURVIVAL, CHRONIC, 4-17-08
FILE: J: \TOXSTAT\MONTE\K703010F.
TRANSFORM: ARC SINE (SQUARE ROOT (Y) ) NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE

1 CONTROL 1 1.0000 1.3931

1 CONTROL 2 0.8750 1.2094

1 CONTROL 3 1.0000 1.3931

1 CONTROL 4 0.8750 1.2094

1 CONTROL 5 1.0000 1.3931

2 32 % EFFLUENT 1 1.0000 1.3931

2 32 % EFFLUENT 2 1.0000 1.3931

2 32 % EFFLUENT 3 1.0000 1.3931

2 32 % EFFLUENT 4 1.0000 1.3931

2 32 % EFFLUENT 5 1.0000 1.3931




3 42 % EFFLUENT 1 1.0000 1.3931
3 42 % EFFLUENT 2 1.0000 1.3931
3 42 % EFFLUENT 3 1.0000 319131
3 42 % EFFLUENT 4 0.8750 1.2094
3 42 % EFFLUENT 5 1.0000 1.3931
4 56 % EFFLUENT 1 1.0000 1.3931
4 56 % EFFLUENT 2 1.0000 ISNSIO3E
4 56 % EFFLUENT 3 1.0000 1.3931
4 56 % EFFLUENT 4 1.0000 1.3931
4 56 % EFFLUENT 5 1.0000 NSO
5 75 % EFFLUENT 1 1.0000 1.3931
5 75 % EFFLUENT 2 0.8750 1.2094
5 75 % EFFLUENT 3 0.8750 1.2094
5 75 % EFFLUENT 4 1.0000 1103
5 75 % EFFLUENT 5 1.0000 il 48193
6 100 % EFFLUENT 1 0.8750 1.2094
6 100 % EFFLUENT 2 1.0000 1.3931
6 100 % EFFLUENT 3 1.0000 1.3931
6 100 % EFFLUENT 4 1.0000 1.3931
6 100 % EFFLUENT 5 1.0000 1.3931

AA # K804008, FATHEAD MINNOW SURVIVAL, CHRONIC, 4-17-08
File: J:\TOXSTAT\MONTE\K703010F. Transform: ARC SINE (SQUARE ROOT(Y))

ANOVA TABLE

SOURCE DF SS MS F
Between 5 0.027 0.005 0.960
Within (Error) 24 0.135 0.006
Total 29 0.162

Critical F value = 2.62 (0.05,5,24)

Since F < Critical F FAIL TO REJECT Ho: All equal

AA # K804008, FATHEAD MINNOW SURVIVAL, CHRONIC, 4-17-08

File: J:\TOXSTAT\MONTE\K703010F. Transform: ARC SINE (SQUARE ROOT (Y))
DUNNETT'S TEST - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 CONTROL 1.320 0.950
2 32 % EFFLUENT 1.393 1.000 -1.549
3 42 % EFFLUENT 1.356 0.975 -0.775
4 56 % EFFLUENT 1.393 1.000 -1.549
5 75 % EFFLUENT 1.320 0.950 0.000
6 100 % EFFLUENT 1.356 0.975 -0.775

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




AA # K804008, FATHEAD MINNOW SURVIVAL, CHRONIC, 4-17-08

File: J:\TOXSTAT\MONTE\K703010F. 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
ik CONTROL 5
2 32 % EFFLUENT 5 0.064 6.8 -0.050
3 42 % EFFLUENT 5 0.064 6.8 -0.025
4 56 % EFFLUENT 5 0.064 6.8 -0.050
5 75 % EFFLUENT 5] 0.064 6.8 0.000
6 100 % EFFLUENT 5 0.064 6.8 -0.025

AA # K804008, FATHEAD MINNOW SURVIVAL, CHRONIC, 4-17-08

File: J:\TOXSTAT\MONTE\K703010F. Transform: ARC SINE (SQUARE ROOT (Y))
STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment
TRANSFORMED RANK CRIT
GROUP IDENTIFICATION MEAN SUM VALUE df SIG
1 CONTROL 1.320
2 32 % EFFLUENT 1.393 32.50 16.00 5.00
3 42 % EFFLUENT 1.356 30.00 16.00 5.00
4 56 % EFFLUENT 1.393 32.50 16.00 5.00
5 75 % EFFLUENT 1.320 27.50 16.00 5.00
6 100 % EFFLUENT 1.356 30.00 16.00 5.00

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




AA # K804008, FATHEAD MINNOW GROWTH, CHRONIC, 4-17-08
File: J:/toxstat/monte\K703010G. Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

v
I

0.133
W = 0.965

Critical W (P =
Critical W (P = 0.01) (n

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

AN # K804008, FATHEAD MINNOW GROWTH, CHRONIC, 4-17-08
File: J:/toxstat/monte\K703010G. Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance
Calculated Bl statistic = 1.49

Table Chi-square value 15.09 (alpha = 0.01, df = 5)
Table Chi-square value 11.07 (alpha =

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

TITLE: AA # K804008, FATHEAD MINNOW GROWTH, CHRONIC, 4-17-08
FILE: J:/toxstat/monte\K703010G.
TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE

1 CONTROL 1 0.3500 0.3500

1 CONTROL 2 0.2410 0.2410

1 CONTROL 3 0.3400 0.3400

1 CONTROL 4 0.2530 0.2530

1 CONTROL 5 0.3300 0.3300

2 32 % EFFLUENT 1 0.5710 0.5710

2 32 % EFFLUENT 2 0.5960 0.5960

2 32 % EFFLUENT 3 0.7360 0.7360

2 32 % EFFLUENT 4 0.5890 0.5890

2 32 % EFFLUENT 5 0.6380 0.6380

3 42 % EFFLUENT 1 0.7340 0.7340

3 42 % EFFLUENT 2 0.6660 0.6660

3 42 % EFFLUENT 3 0.6750 0.6750

3 42 % EFFLUENT 4 0.5650 0.5650

3 42 % EFFLUENT 5 0.7760 0.7760

4 56 % EFFLUENT 1 0.8710 0.8710




4 56 % EFFLUENT 2 0.7870 0.7870
4 56 % EFFLUENT 3 0.8200 0.8200
4 56 % EFFLUENT 4 0.7830 0.7830
4 56 % EFFLUENT 5 0.9390 0.9390
5 75 % EFFLUENT 1 0.9460 0.9460
5 75 % EFFLUENT 2 0.8550 0.8550
5 75 % EFFLUENT 8 0.7390 0.7390
5 75 % EFFLUENT 4 0.8640 0.8640
5 75 % EFFLUENT 5 0.9670 0.9670
6 100 % EFFLUENT il 0.9260 0.9260
6 100 % EFFLUENT 2 1.0960 1.0960
6 100 % EFFLUENT 3 1.0290 1.0290
6 100 % EFFLUENT 4 0.8760 0.8760
6 100 % EFFLUENT 5 0.9820 0.9820
AA # K804008, FATHEAD MINNOW GROWTH, CHRONIC, 4-17-08
File: J:/toxstat/monte\K703010G. Transform: NO TRANSFORMATION
ANOVA TABLE
SOURCE DF SS MS F
Between 5 1.455 0.291 52.488
Within (Error) 24 0.133 0.006
Total 29 1.588
Critical F value = 2.62 (0.05,5,24)
Since F > Critical F REJECT Ho: All equal
AA # K804008, FATHEAD MINNOW GROWTH, CHRONIC, 4-17-08
File: J:/toxstat/monte\K703010G. Transform: NO TRANSFORMATION
DUNNETT'S TEST - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 CONTROL 0.303 0.303
2 32 % EFFLUENT 0.626 0.626 -6.864
3 42 % EFFLUENT 0.683 0.683 -8.079
4 56 % EFFLUENT 0.840 0.840 -11.409
5 75 % EFFLUENT 0.874 0.874 -12.135
6 100 % EFFLUENT 0.982 0.982 -14.420
Dunnett table value = 2.36 (1 Tailed Value, P=0.05, df=24,5)

AA # K804008, FATHEAD MINNOW GROWTH, CHRONIC, 4-17-08
File: J:/toxstat/monte\K703010G. 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 S 0.111 36.7 -0.323
3 42 % EFFLUENT 5 0.111 36.7 -0.380
4 56 % EFFLUENT 5 0.111 Bl6 =77 -0.537
5 75 % EFFLUENT 5 0.111 36.7 -0.571
6 100 % EFFLUENT 5 0.111 36.7 -0.679




APPENDIX D

Ceriodaphnia dubia Raw Data and Statistics
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AA # K804008, CERIODAPHNIA DUBIA REPRODUCTION, 4-17-08
File: J:/toxstat/monte\K703010C. Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

*¥rxkxkxxx Shapiro - Wilk's Test is aborted ****xx*x

This test can not be performed because total number of replicates
1s greater than 50.

Total number of replicates = 60

AA # K804008, CERIODAPHNIA DUBIA REPRODUCTION, 4-17-08
File: J:/toxstat/monte\K703010C. Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance

Calculated Bl statistic = 4.01
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: AA # K804008, CERIODAPHNIA DUBIA REPRODUCTION, 4-17-08
FILE: J:/toxstat/monte\K703010C.
TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE

1 CONTROL 1 22.0000 22.0000

1 CONTROL 2 20.0000 20.0000

1 CONTROL 3 15.0000 15.0000

1 CONTROL 4 18.0000 18.0000

1 CONTROL 5 7.0000 7.0000

1 CONTROL 6 26.0000 26.0000

1 CONTROL 7 19.0000 19.0000

1 CONTROL 8 22.0000 22.0000

1 CONTROL 9 26.0000 26.0000

1 CONTROL 10 23.0000 23.0000

2 32 % EFFLUENT 1 15.0000 15.0000

2 32 % EFFLUENT 2 23.0000 23.0000

2 32 % EFFLUENT 3 22.0000 22.0000

2 32 % EFFLUENT 4 1.0000 1.0000

2 32 % EFFLUENT 5 19.0000 19.0000

2 32 % EFFLUENT 6 19.0000 19.0000




2 32 % EFFLUENT 7 21.0000 21.0000
2 32 % EFFLUENT 8 22.0000 22.0000
2 32 % EFFLUENT 9 24.0000 24.0000
2 32 % EFFLUENT 10 16.0000 16.0000
3 42 % EFFLUENT 1 18.0000 18.0000
3 42 % EFFLUENT 2 27.0000 27.0000
3 42 % EFFLUENT 3 18.0000 18.0000
3 42 % EFFLUENT 4 19.0000 19.0000
3 42 % EFFLUENT 5 25.0000 25.0000
3 42 % EFFLUENT 6 16.0000 16.0000
3 42 % EFFLUENT 7 17.0000 17.0000
3 42 % EFFLUENT 8 19.0000 19.0000
3 42 % EFFLUENT 9 11.0000 11.0000
3 42 % EFFLUENT 10 24.0000 24.0000
4 56 % EFFLUENT 1 21.0000 21.0000
4 56 % EFFLUENT 2 24.0000 24.0000
4 56 % EFFLUENT 3 18.0000 18.0000
4 56 % EFFLUENT 4 16.0000 16.0000
4 56 % EFFLUENT 5 25.0000 25.0000
4 56 % EFFLUENT 6 24.0000 24.0000
4 56 % EFFLUENT 7 22.0000 22.0000
4 56 % EFFLUENT 8 16.0000 16.0000
4 56 % EFFLUENT 9 19.0000 19.0000
4 56 % EFFLUENT 10 25.0000 25.0000
5 75 % EFFLUENT 1 15.0000 15.0000
5 75 % EFFLUENT 2 11.0000 11.0000
5 75 % EFFLUENT 3 10.0000 10.0000
5 75 % EFFLUENT 4 17.0000 17.0000
5 75 % EFFLUENT 5 20.0000 20.0000
5 75 % EFFLUENT 6 18.0000 18.0000
5 75 % EFFLUENT 7 20.0000 20.0000
5 75 % EFFLUENT 8 24.0000 24.0000
5 75 % EFFLUENT 9 20.0000 20.0000
5 75 % EFFLUENT 10 22.0000 22.0000
6 100 % EFFLUENT 1 13.0000 13.0000
6 100 % EFFLUENT 2 13.0000 13.0000
6 100 % EFFLUENT 3 14.0000 14.0000
6 100 % EFFLUENT 4 21.0000 21.0000
6 100 % EFFLUENT 5 16.0000 16.0000
6 100 % EFFLUENT 6 16.0000 16.0000
6 100 % EFFLUENT 7 24.0000 24.0000
6 100 % EFFLUENT 8 23.0000 23.0000
6 100 % EFFLUENT S 25.0000 25.0000
6 100 % EFFLUENT 10 19.0000 19.0000

AA # K804008, CERIODAPHNIA DUBIA REPRODUCTION, 4-17-08
File: J:/toxstat/monte\K703010C. Transform: NO TRANSFORMATION

ANOVA TABLE

Between 5 74.483 14.897 0.580

Within (Error) 54 1388.100 25.706




Critical F value = 2.45 (0.05,5,40)
Since F < Critical F FAIL TO REJECT Ho: All equal

AA # K804008, CERIODAPHNIA DUBIA REPRODUCTION, 4-17-08

File: J:/toxstat/monte\K703010C. Transform: NO TRANSFORMATION
DUNNETT'S TEST - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN

GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 CONTROL 19.800 19.800
2 32 % EFFLUENT 18.200 18.200 0.706
3 42 % EFFLUENT 195.400 19.400 0.176
4 56 % EFFLUENT 21.000 21.000 -0.529
5 75 % EFFLUENT 17.700 17.700 0.926
6 100 % EFFLUENT 18.400 18.400 0.617

Dunnett table value = 2.31 (1 Tailed Value, P=0.05, df=40,5)

AA # K804008, CERIODAPHNIA DUBIA REPRODUCTION, 4-17-08

File: J:/toxstat/monte\K703010C. 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 10
2 32 % EFFLUENT 10 5.238 26.5 1.600
3 42 % EFFLUENT 10 5.238 26.5 0.400
4 56 % EFFLUENT 10 5.238 26.5 -1.200
5 75 % EFFLUENT 10 5.238 26.5 2.100
6 100 % EFFLUENT 10 5.238 26.5 1.400
AA # K804008, CERIODAPHNIA DUBIA REPRCODUCTION, 4-17-08
File: J:/toxstat/monte\K703010C. Transform: NO TRANSFORMATION
STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment
TRANSFORMED RANK CRIT.
GROUP IDENTIFICATION MEAN SUM VALUE df SIG
1 CONTROL 19.800
2 32 % EFFLUENT 18.200 98.00 75.00 10.00
3 42 % EFFLUENT 19.400 98.00 75.00 10.00
4 56 % EFFLUENT 21.000 108.00 75.00 10.00
5 75 % EFFLUENT 17.700 90.50 75.00 10.00
6 100 % EFFLUENT 18.400 94 .00 75.00 10.00

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




FISHER'S EXACT TEST

NUMBER OF
_IDENTIFICATION ALIVE DEAD TOTAL ANIMALS
CONTROL 10 0 10
___________ 32%_ 9 1 10
____________________ e AWy~ P 2°
CRITICAL FISHER'S VALUE (10,10,10) (p=0.05) IS 6. b VALUE IS 9.

Since b is greater than 6 there is no significant difference
between CONTROL and TREATMENT at the 0.05 level.

FISHER'S EXACT TEST

NUMBER OF
IDENTIFICATION ALIVE DEAD TOTAL ANIMALS
CONTROL 10 0 10
) 42% 10 O e }O o
___________________ o O S = .
CRITICAL FISHER'S VALUE (10,10,10) (p=0.05) IS 6. b VALUE IS 10.

Since b is greater than 6 there is no significant difference
between CONTROL and TREATMENT at the 0.05 level.

FISHER'S EXACT TEST

CONTROL 10 0 10




CRITICAL FISHER'S VALUE (10,10,10) (p=0.05) IS 6. b VALUE IS 10.
Since b is greater than 6 there is no significant difference
between CONTROL and TREATMENT at the 0.05 level.

FISHER'S EXACT TEST

______ NUMBER_?? )
) f??¥?IFICATI?§__ ALIVE DEAD TOTAL ANIMALS
CONTROL 10 0 10
75% 10 0 10
___________________ o B R SR S
CRITICAL FISHER'S VALUE (10,10,10) (p=0.05) IS 6. b VALUE IS 10.

Since b is greater than 6 there is no significant difference
between CONTROL and TREATMENT at the 0.05 level.

FISHER'S EXACT TEST

NUMBER OF
IDENTIFICATION ALIVE DEAD ??TAL ANIMAL?_
CONTROL 10 0 10
100% 10 0 B o
____________________ e | | oL I R . S A
CRITICAL FISHER'S VALUE (10,10,10) (p=0.05) IS 6. b VALUE IS 10.

Since b is greater than 6 there is no significant difference
between CONTROL and TREATMENT at the 0.05 level.




SUMMARY OF FISHER'S EXACT TESTS

NUMBER NUMBER SIG
GROUP IDENTIFICATION EXPOSED DEAD (P=.05)
CONTROL 10 0
1 32% 10 1
2 42% 10 0
3 56% 10 0]
4 75% 10 0
5 100% 10 0
TITLE: AA # K804008, CERIODAPHNIA DUBIA REPRODUCTION, 4-17-08
FILE: J:/toxstat/monte\K703010C.
TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL il! 22.0000 22.0000
1 CONTROL 2 20.0000 20.0000
1 CONTROL 3 15.0000 15.0000
1 CONTROL 4 18.0000 18.0000
1 CONTROL 5 7.0000 7.0000
1 CONTROL 6 26.0000 26.0000
1 CONTROL 7 19.0000 19.0000
1 CONTROL 8 22.0000 22.0000
1 CONTROL 9 26.0000 26.0000
1 CONTROL 10 23.0000 23.0000
2 32 % EFFLUENT 1 15.0000 15.0000
2 32 % EFFLUENT 2 23.0000 23.0000
2 32 % EFFLUENT 3 22.0000 22.0000
2 32 % EFFLUENT 4 1.0000 1.0000
2 32 % EFFLUENT 5 19.0000 19.0000
2 32 % EFFLUENT 6 19.0000 19.0000
2 32 % EFFLUENT 7 21.0000 21.0000
2 32 % EFFLUENT 8 22.0000 22.0000
2 32 % EFFLUENT 9 24.0000 24.0000
2 32 % BEFFLUENT 10 16.0000 16.0000
3 42 % EFFLUENT 1 18.0000 18.0000
3 42 % EFFLUENT 2 27.0000 27.0000
3 42 % EFFLUENT 3 18.0000 18.0000
3 42 % EFFLUENT 4 19.0000 19.0000
3 42 % EFFLUENT 5 25.0000 25.0000
3 42 % EFFLUENT 6 16.0000 16.0000
3 42 % EFFLUENT 7 17.0000 17.0000
3 42 % EFFLUENT 8 19.0000 19.0000
3 42 % EFFLUENT ) 11.0000 11.0000
3 42 % EFFLUENT 10 24.0000 24 .0000
4 56 % EFFLUENT 1 21.0000 21.0000
4 56 % EFFLUENT 2 24.0000 24,0000
4 56 % EFFLUENT 3 18.0000 18.0000
4 56 % EFFLUENT 4 16.0000 16.0000
4 56 % EFFLUENT 5 25.0000 25.0000




4 56 % EFFLUENT 6 24.0000 24.0000
4 56 % EFFLUENT 7 22.0000 22.0000
4 56 % EFFLUENT 8 16.0000 16.0000
4 56 % EFFLUENT 9 19.0000 19.0000
4 56 % EFFLUENT 10 25.0000 25.0000
5 75 % EFFLUENT 1 15.0000 15.0000
5 75 % EFFLUENT 2 11.0000 11.0000
5 75 % EFFLUENT 3 10.0000 10.0000
5 75 % EFFLUENT 4 17.0000 17.0000
5 75 % EFFLUENT 5 20.0000 20.0000
5 75 % EFFLUENT 6 18.0000 18.0000
5 75 % EFFLUENT 7 20.0000 20.0000
5 75 % EFFLUENT 8 24.0000 24.0000
5 75 % EFFLUENT 9 20.0000 20.0000
5 75 % EFFLUENT 10 22.0000 22.0000
6 100 % EFFLUENT 1 13.0000 13.0000
6 100 % EFFLUENT 2 13.0000 13.0000
6 100 % EFFLUENT 3 14.0000 14.0000
6 100 % EFFLUENT 4 21.0000 21.0000
6 100 % EFFLUENT 5 16.0000 16.0000
6 100 % EFFLUENT 6 16.0000 16.0000
6 100 % EFFLUENT 7 24.0000 24.0000
6 100 % EFFLUENT 8 23.0000 23.0000
6 100 % EFFLUENT 9 25.0000 25.0000
6 100 % EFFLUENT 10 19.0000 19.0000




APPENDIX E

Organism History
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416 Twin Points Road
Hot Springs, Arkansas 71913
(501) 520-0560
TEST ORéANISM HISTORY

DATE SHIPPED SA17-08 /hbasig fhn '47;('4'/

SPECIES /Dm%@é%ﬂmﬁ /z'__\
e 7

QUANTITY SHIPPED

AGE/LIFE STAGE Lhe é{/7 sz 1
BROODSTOCK SOURCE ,4(/“&0 ‘%ﬂf%
CULTURE WATER —Mﬁﬁ,

=

ALKALINITY (Mg/l as CaCOs3)

as CaCO3)/Salinity (ppt) s /é()

FEEDING BT
COMMENTS
PACKAGED BY Lo A

BILL HALL PRINTERS 3171




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

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

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 CaCO;): 124 mg/l 60-138 mg/l
TOTAL ALKALINITY (as CaCO,): 100 mg/1 50-110 mg/l
pH: 7295 7.10-8.32

Comments:

i

Facility Supervisor

Aquatic BioSystems, Inc ¢ Quality Research Organisms




APPENDIX F

Quality Assurance Charts
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Reference Toxicant,

ARKANSAS ANALYTICAL, INC.

CERIODAPHNIA DUBIA SURVIVAL
QUALITY ASSURANCE

—e—NOEC |
- = = UCL
= —| CL |

Date Test Performed

Reference Toxicant,

KCI, ppm

ARKANSAS ANALYTICAL, INC.

CERIODAPHNIA DUBIA REPRODUCTION
QUALITY ASSURANCE

Date Test Performed




APPENDIX G

Lab Certification
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