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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
December of 2004.

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: 12-15-04, 1000 12-16-04, 1000
Sample #2: 12-16-04, 1000 12-17-04, 1000
Sample #3: 12-20-04, 1000 12-21-04, 1000

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 (0
Information: Received

Sample #1: 12-16-04, 1622 4

Sample #2: 12-17-04, 1328 4

Sample #3: 12-21-04, 1545 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 ten organisms in a test solution volume of
250 mls. 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 80% X
Average of 15 or more young per surviving female 22.8 X
At least 60% of surviving females should have produced 3 60% X
broods
The percent coefficient of variation between replicates must 16.2% X
be 40% or less for the young of surviving females

TEST ACCEPTANCE CRITERIA for P:me hales promelas

Control Criteria | Results | Pass | Fail
Greater than or equal to 80% survwal 96% X

The percent coefficient of variation between replicates must 5.71% X

be 40% or less for survival

Minimum of 0.25 mg average dry weight of surviving 0.494 X
controls

The percent coefficient of variation between replicates must 12.9% 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: 250 ppm KCI
LOEC Survival: 500 ppm KCl LOEC Survival: 500 ppm KCl1
NOEC Reproduction: | 250 ppm KCl NOEC Growth: 250 ppm KCl1
LOEC Reproduction: | 500 ppm KCl LOEC Growth: 500 ppm KCl

Quality Assurance charts are provided in Appendix F.

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K412477, Page 5



Inc

Summary of Results
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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 24.5 %CYV survival (critical 4.56%
(critical dilution) dilution)
%CV Reproduction (critical 32.6% Mean dry weight (critical 0.542
dilution) dilution) in milligrams

%CV growth (critical 12.8%

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:
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UL (1% L” U U\‘Wt 2 Nalu ' [31 /Lbl(:(/y
Wendy I-I\grfston Tracy B@J nds
—Zi’x /) 7:";‘4/;1 ,(/J@*\‘—f(/;w
Trip/Tennison
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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: 12-15-04, 1000 12-16-04, 1000
Sample #2: 12-16-04, 1000 12-17-04, 1000
Sample #3: 12-20-04, 1000 12-21-04, 1000

Test initiated (date, time): 12-16-04, 1700  Test terminated (date, time): 12-23-04, 1050
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 | 90 | 90 | 100 | 100 100 100 96 5.71
32% 100 | 100 | 100 | 100 | 90 100 100 98
42% 100 | 100 | 100 | 80 | 100 100 100 96
56% 100 | 100 | 100 | 100 | 100 100 100 100
75% 100 | 100 | 100 | 100 | 100 100 100 100
100% 100 | 100 | 100 [ 90 | 100 100 100 98 4.56

DATA TABLE FOR GROWTH OF FATHEAD MINNOWS

Average Dry Weight in milligrams in replicate chambers

Effluent Conc % A B C D E Mean Dry Weight [ CV%
0% 0.590 | 0.420 | 0.460| 0.514 | 0.487 0.494 12.9
32% 0.576 | 0.637|0.620| 0.635 | 0.628 0.619
42% 0.594 | 0.633 | 0.604 | 0.507 | 0.692 0.606
56% 0.553 | 0.464 | 0.586 | 0.578 | 0.658 0.568
75% 0.648 | 0.550 | 0.664 | 0.515| 0.637 0.603
100% 0.506 | 0.587 | 0.622 | 0.445] 0.551 0.542 12.8

Cocfficient of Variation = standard deviation / mean * 100
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SUMMARY 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)= 571 %
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Ceriodaphnia dubia SURVIVAL AND REPRODUCTION

Permittee: Magcobar Mine Site

NPDES #: AR0049794

Arkansas Anofyﬁco
Inc, st

SUMMARY REPORTING FORMS FOR CHRONIC BIOMONITORING

Sample Collection:

Date, Time Started

Date, Time Ended

Sample #1: 12-15-04, 1000 12-16-04, 1000
Sample #2: 12-16-04, 1000 12-17-04, 1000
Sample #3: 12-20-04, 1000 12-21-04, 1000

Test initiated (date, time): 12-16-04, 1630  Test terminated (date, time): 12-22-04, 0925

Dilution water used:

Soft Synthetic

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

X=Dead Adult; M= Male (Not considered in statistics)

PERCENT EFFLUENT
Replicate 0% 32% 42% 52% 75% 100%
A 18 0 22 27 24 17
B 25 25 28 25 19 22
C 24 23 15 22 15 40
D X21 19 23 31 18 29
E 16 24 30 0 27 12
F 23 19 21 26 25 22
G 25 22 20 27 X16 21
H 26 28 0 25 23 33
I X8 23 27 22 31 26
J 25 26 8 X0 18 23
Mean 21.1 20.9 19.4 20.5 21.6 24.5
Mean/surviving female| 22.8 20.9 19.4 22.8 22.2 24.5
CV%* 16.2 32.6

*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

Arkansas Analytic

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 90 100 100
Test termination 80 100 100 90 90 100

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. IfNO 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)= 32.6 %
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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#/Sampleld Y LI DY\ Test Start DaterTime)  |2- |\p-O0 /1100
Client A J 2S5t TestEnd (Date/Time) | 2-22 ) /1 D50
Day of Test
1 2 3 4 5 6 7 |noteslremarks
Control 1341 7 121% D.IF'I \aj=c] 133t ‘Al:}jﬁ_bfs 11Le
D.O (mg/L) |INITIAL 2. 71784 1. g RS 7'(4’ L -lp
FINAL WS low |e¥Y [Secsv [¢.5 70
pH(mg/L) _[INITIAL 1313 [7J [ToT g3 [[a
FINAL L2170 164 (T332 A3~ A
temp(C) _ |INITIAL 201 13T (65 1AL 2.3 309 A
FINAL A5 01352 [0 | =S| as o 25.0 |35 O
ALKALINITY{ma/t) A0
HARDNESS(mg/.) y >
CONDUCTIVITY(umhos/em) | |\ 3
CHLORINE(mg/t.) 05 =
CONC: 33 [ 13 |32 [T 3] AT,
D.0 (mg/L) _[INITIAL 2. ROI0.0 Q3 c 13[4
FINAL bR I 7673 [5¢157 [6RX%L8
pH(mg/L) _ [INITIAL LR 16% 19 167 [T o] (e
FINAL vy | lev.g [T 0 J‘rﬁ Lg | LR
temp(C) _ |INITIAL 20\ U [21.2[1] 6 [2L4 2.1 32
FINAL 35&% 33 0Ol3S o O A5 O[a5 A 25
CONC: Ul %f STINT BT (S [AST
D.0 (mg/l) [INITIAL 320231 E0[R3[3 1 (34 [7.3
FINAL i e ol 595659 5% | 7.4
pHimg/l)  [INITIAL LR 1w !9 &, 10 0.9 |G«
FINAL LR ol [b.T v 9 [ 40
temp(C)  |INITIAL 20\ 2 419).3 W7 (I Al 321
FINAL 25D 135 9las.o L1 3501350 [a5 0
CONC: S| Dl [ A, ST (56T |56, Sl !
D.0(mgi) |NmiAL 412309 [9. 3% (% 1
FINAL 13 [7.0 “'l;;! .3 1163 &lgﬁ‘g
pH(mglL)  [INITIAL R 1 oA [ [ 5[4, |
FINAL SIS |72 6.9 .y b4
temp(C)  [INITIAL A0\ WM T YTIY [ 3 21 [2s 1
FINAL A5 TIHBOWRo (850 [a5 o [as. 25 L
CONC: IS s ST s ) et sy | TIS0)
D.0 (mgi) [INITIAL BN [RIAPY IR T [2.3(3. IR
FINAL WAITPOIGAT63 (LT (b 6%
pHMGL)  [INITIAL bR LT s (.1 -9 1.9 (L.
FINAL VA A e b 1o 9 X 1.1 L4
temp(C)  |INITIAL 20\ A [T ™R LAN-X[231
FINAL 230125 N [R50 [35 Ol s 5 S.Q]l35©
CONC: LoO - AOH [OC - [IUG L [\Oe (-] Wor, 11007
D.O (mg/l) |INITIAL QOolET1EB[8T3T [¥5 93
FINAL 2l O T T W3[5 | w4 7.4
pH(mg/L)  [INITIAL o9 L, T|@T7 (.5 |7 Ol ¥ 16,7
FINAL .11k Al WAl Tleg
temp(C)  |INITIAL .-\ I3 S 171 LT a2 N9 P32
FINAL A0 D35 I385T [ 55 o|as.C a5 o
CONC: 100%| A | Ac | Fe > e | C G
ALKALINITY( (mg/L) 12 sl 22 N 3¢ >
HARDNESS(ma/L) (%55 ———¢ 192 |——>| [220 = o
CONDUCTIVITY (umhos/cm) ‘25”___'__ S ZZ,D [ %:___:e._ e
CHILORINE(mgl) Q.0 |—F—S[c0)p ——£0,10 | — |




CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING

Ceriodaphnia dubia

Lab#/Sample ID YA\ A T ) Test Start (Date/Time) | 2-\le / [l B0
Client | | JeS Y2y~ Test End (Date/Time) -3} [/ (725,
Day of Test
1 2 4 5 6 7 8 |notesiremarks
Control talte 'O el [Rlia VS]] o Wy
D.O (mg/l) |INITIAL SY [ A9 [T L]¥0 76
FINAL A4 7.0 17 161 2% 132
pH INITIAL A2 A3 a8 7.0 0. 97 3
FINAL 132 |7 QAN [0 Tao
temp(C) INITIAL W\ QDT"L A8 WG |3 [AnS
FINAL A OIS ) F O 23C|ISo| 290
ALKALINITY(mg/L) 20y >
HARDNESS(mg/L.) 2 >
CONDUCTIVITY(umhos/em) | T\g) >
CHLORINE(mg/L) 2005
CONC: 390 (3211307 [ 32 [ Zxy R /.
D.O (mg/L) |INITIAL A |0 €t e leo .9
FINAL A3 170 by |7 ]9x 1
pH INITIAL X 11y e 1.0 [GAQ
FINAL e 11w LTl 32 1o
temp(C) __|INITIAL o) 1Y [ G [y [
FINAL R0 1SS IS U] 2S.0] 3% O |zse
CONC: M) AL YT 4 TER T (Ol
D.O (mgiL) |INITIAL X282 [J o] R Ll 1.
FINAL A9 7.0 1.3 17¢ [ 9% 13
pH INITIAL by -7 1wl [ 7.0 |[-Y
FINAL b1 (S | Y |6.T [7.2 70
temp(C) INITIAL -l [ Y S 1897 [avd a\)
FINAL VLIS W IASC DS 0[R6 0 [25.0
CONC: SLL TSI S6 1 ISe L6k T b%«{_L
D.O (mg/t) |[INITIAL M 192 127 [Rbl2.2 [
FINAL ax 73 1'1L31ag 7% 21
pH INITIAL Y 10310t Tl 6y
FINAL W led | b-F6T [ 772 70
temp(C) INITIAL 203 [N I3y 1WA Y w2 DL
FINAL 23050 25.0] a5 Q[ 35 Olya o
CONC: s 1 {5y IS | 75 78[5 T,
D.O (mg/L) |INITIAL BN NIN DY [ AT 3[R
FINAL 1 179115 1779173 [ 99
pH INITIAL LI ]| [l [GY
[FINAL o] W | bl |72 [T
temp(C) __[INITIAL 201 |3NY % M e Q 53’)3 A%
FINAL .Gl O SOIR3.01IS 0| 0
CONC: IO@EIL COL 1% ). Jlgo e [\eg ). [loo -
D.O (mg/L) [INITIAL A0 |2\ g lgaldl [96
FINAL A1 (77337932 .6
pH INITIAL LAl G- 9T Ol LY
FINAL LT D] el 1] 7. .
temp(C) INITIAL et | NS - [VEBAaln2?2 a1
FINAL S 0|90 1As. 2[5 Cas &0
CONC: 100% }#q A x5 (&) C
ALKALINITY{( (mg/L) 12 |—] > 22 |—>| 30
HARDNESS(mg/l.) 1338 SHER > [320
conpuCTIVITY(umhosiem) | 23t] | ———S[ 72270 > 4590
CHLORINE(mg/L) 0.10 N0.(O |- H £0.10
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Fathead Minnow Raw Data and Statistics



SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST
LAB # SAMPLE ID /{17 4\ \ TEST START DATE |D-|(, TIME Hz3%3 (N6

CLIENT () )0 ~Adg TESTEND  DATE [2-23TIME [(DED
) AGE AND SOURCE OF MINNOWS  /_iy Ao | FY4 Lot x
DAY (NUMBER SURVIVING) gURV[VAL
REP # start 1 2 3 4 5 6 7 % MEAN % [CV
CONC: A ,{) TR [l 8 © I‘C} \C(;l) (%) \g\) [qC)O
= B \0 I ETS) 0
g C Il [wlfolg |lalal=ald | G Glel |51/
3 P vwo |10 [je o [to] 1o [1O ] /o0
< E L~ w0 [10 [ /o [O [1oliO [lO | \OD
CONC: A o [\ [1c [¢2 o | wollc [t 100
B w [0 [0 | WDl 1IO]ic | 100 ,
%§; C CHIN 10 | \G \O O[S ] 00 %/
D77 D WO [0 |jo |0 1\O|ID |1o [ 100
E — WO 10 lic Al [ &1 A | 4 qo
coNc: A o | w [10 [yo [0 1o [IO\O [ 10D
B w [0 [, o w1010 | JCO /
I D10 15 o holholwo o |67
“NJ. b W0 [10]aq 414 [958
E A [wliolte 1o WO 1100 [ oD
CONC: A i | \O jD 10 0O [\O ||l lio | 10D
B O 110 Lip 110 1O 0 110 | 100 |
<L 0 110 1o [0 MO [ 10 |00 | 1OV
2/ D O 110 [/ (1O NG 1O e | rop
E W 10 [y WO W VO | (0 | 100
CONC:  |A vo [\ [0 [)p O 10 C [~ | 100
B 10 10 |2 o INO U [ 10 | 1on |- y
B 00 {76 o [0 10 [ o [ 1o | %07
B D O 110 1o o IO L [ iC | 1&O
E L 1\0 [i0 [ [ 1O O M1 100
CONC: A 10 \l% \ g 10 \lO \% \lg 1% IIOO
B 1O 1\O 1®; oD ‘ - X
\0o C \O [10 | ,p WO Y [\C] 1O | 100 Qy/ﬁ a'ca‘)/
00| p W 110 e [NO 12 &4 | 4| 9p
E LW [1U Ty WO [0 O[O0 | O
ANALYST: w30 [WH 3D 30 [3D [50) M, w
DATE: 21 W\ [1 248191 [\300[ix 2R [\ 93 [ip-23
TIME: e NUGS] 104511330 [ IMys] Ked0 [\l lies e

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




Pimephales promefas FATHEAD MINNOW TEST 1000.0
WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST
LAB #/ #s: K412477 TEST DATES (BEGIN / END): 12/16-23/04
CLIENT: Weston WEIGHING DATE / TIME: 12/28/04, 1135
ANALYSTS: jd, tt DRYING TEMP (DEGREES C): 60
SAMPLE ID: DRYING TIME (HOURS): 24
FINAL INITIAL TOTAL DRY DRY WEIGHT
DRY WEIGHT WEIGHT WEIGHT OF | NumBER OF
TIN+LARVAE TIN LARVAE oF LARVAE
REP # (@) (9) (9) LARVAE (mg)
CONTROL (A 0.97012 0.96422 0.00590 10 0.590 AVG DRY
B 0.97112 0.96692 0.00420 10 0.420 WEIGHT (mg)
C 0.97316 0.96856 0.00460 10 0.460 0.494
D 0.96807 0.96293 0.00514 10 0.514 cv
E 0.97006 0.96519 0.00487 10 0.487 12.9
CONC: A 0.96992 0.96416 0.00576 10 0.576 AVG DRY
B 0.97688 0.97051 0.00637 10 0.637 WEIGHT (mg)
2% |c 0.97674 0.97054 0.00620 10 0.620 0.619
D 0.97533 0.96898 0.00635 10 0.635 cv
E 0.97005 0.96377 0.00628 10 0.628
CONC: A 0.96944 0.96350 0.00594 10 0.594 AVG DRY
B 0.96977 0.96344 0.00633 10 0.633 WEIGHT (mg)
42% Cc 0.96863 0.96259 0.00604 10 0.604 0.606
D 0.96853 0.96346 0.00507 10 0.507 Ccv
E 0.96859 0.96167 0.00692 10 0.692
CONC: A 0.96803 0.96250 0.00553 10 0.553 AVG DRY
B 0.96910 0.96446 0.00464 10 0.464 WEIGHT (mg)
56% C 0.97334 0.96748 0.00586 10 0.586 0.568
D 0.96953 0.96375 0.00578 10 0.578 cv
E 0.97073 0.96415 0.00658 10 0.658
CONC: A 0.97208 0.96560 0.00648 10 0.648 AVG DRY
B 0.97347 0.96797 0.00550 10 0.550 WEIGHT (mg)
75% Cc 0.97336 0.96672 0.00664 10 0.664 0.603
D 0.97137 0.96622 0.00515 10 0.515 cv
E 0.97206 0.96569 0.00637 10 0.637
CONC: A 0.96859 0.96353 0.00506 10 0.506 AVG DRY
B 0.97567 0.96980 0.00587 10 0.587 WEIGHT (mg)
100% Cc 0.97634 0.97012 0.00622 10 0.622 0.542
D 0.97272 0.96827 0.00445 10 0.445 cv
E 0.97344 0.96793 0.00551 10 0.551 12.8

REMARKS:

CV = (STANDARD DEVIATION/MEAN)*100




Pimephales promelas

FATHEAD MINNOW

WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST

TEST 1000.0

LAB#/#s: k42411 TEST DATES (BEGIN/END): 12/ 10-22 /OcL
CLIEENT: {J25bon WEIGHING DATE/ TIME: |2 /2% /o4, 1175
ANALYSTS: DT T DRYING TEMP (DEGREES C): [,0°C. |
SAMPLE ID: ' DRYING TIME (HOURS): 24} ¢S,
FINAL INITIAL TOTAL DRY DRY WEIGHT
DRY WEIGHT WEIGHT WEIGHT OF [ numser OF
TIN+LARVAE TIN LARVAE oF LARVAE
REP # (9) {9) (9) LARVAE (mg)

CONTROL A2 | A G702 |HAj,d22 AVG DRY
BZZ| 0.97)2 |09 L92 WEIGHT (mg)
c303|0.973 14 | GULIS)
paH| 046G 501 |pH. 90293 cv
ezs| 0.9w0 [0.50,5 19

lcone:  |azi| ©.90,992] 050411, AVG DRY
B301 0. 91LEE | 0.970%) WEIGHT (mg)
32 ] lex%l0.99674 |D.g105Y
D2 0.9753% | 0.5L:89% cv
E2I0|0.9 2095 | 0.5w3711
lcone: Ax0.90a¥ | 0.5250 AVG DRY
B2 | 09917 |p. Ui WEIGHT (mg)

(—fZ‘ / c23| 0L8UD |09 25
D3 [0.ALESDH | b.Gloaeliy cv
E250.60859 109001107

CONC: AYL IO GUED3 | 092D AVG DRY

|B2i0 | 09CSIO | DGt WEIGHT (mg)

50 / caig| 0.9133¢ |0 5048
D2i4| 0-96952 090,27 cv
EX016.G10132 |0 Givtdls

lcone: |a321[6.5120% [pGiseo AVG DRY
83221090349 @.‘C}/a’ﬁ? WEIGHT (mg)
75/, (6323109133 | p.Stile7z
022 | 0AU D) |0 Glete2z cv
E35|0. 97200 |5 95509
lcone:  [azu |0 96854 [0.590553 AVG DRY
_, B32a16.9%(n 0.9¢,95 7 WEIGHT (mg)
100/ Jeax o aniead |og J0/2
D224 (697212 | 6.90:577 cv
[ E350|0. 9V 24 [0.596:17193

REMARKS:

CV = (STANDARD DEVIATION/MEAN)*100




AA# K412477 FATHEAD MINNOW SURVIVAL, 12-16-04
File: k412477s Transform: ARC SINE (SQUARE ROOT(Y))

Shapiro - Wilk's test for normality

D = 0.149
W = 0.761
Critical W (P = 0.05) (n = 30) = 0.927
Critical W (P = 0.01) (n = 30) = 0.900

Data FAIL normality test. Try another transformation.

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



AA# K412477 FATHEAD MINNOW SURVIVAL, 12-16-04
File: k412477s Transform: ARC SINE (SQUARE ROOT(Y))

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

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# K412477 FATHEAD MINNOW SURVIVAL, 12-16-04
FILE: k412477s

TRANSFORM: ARC SINE (SQUARE ROOT(Y)) NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 1.0000 1.4120
1 CONTROL 0.9000 1.2490
1 CONTROL 3 0.9000 1.2490
1 CONTROL 4 1.0000 1.4120
1 CONTROL 5 1.0000 1.4120
2 32 % EFFLUENT 1 1.0000 1.4120
2 32 % EFFLUENT 2 1.0000 1.4120
2 32 % EFFLUENT 3 1.0000 1.4120
2 32 % EFFLUENT 4 1.0000 1.4120
2 32 % EFFLUENT 5 0.9000 1.2490
3 42 % EFLLUENT il 1.0000 1.4120
3 42 % EFLLUENT 2 1.0000 1.4120
3 42 % EFLLUENT 3 1.0000 1.4120
3 42 % EFLLUENT 4 0.8000 1.1071
3 42 % EFLLUENT 5 1.0000 1.4120
4 56 % EFFLUENT il 1.0000 1.4120
4 56 % EFFLUENT 2 1.0000 1.4120
4 56 % EFFLUENT 3 1.0000 1.4120
4 56 % BEFFLUENT 4 1.0000 1.4120
4 56 % EFFLUENT 5 1.0000 1.4120
5 75 % BFFLUENT 1 1.0000 1.4120
5 75 % EFFLUENT 2 1.0000 1.4120
5 75 % EFFLUENT 3 1.0000 1.4120
5 75 % EFFLUENT 4 1.0000 1.4120
5 75 % EFFLUENT 5 1.0000 1.4120
6 100 % EFFLUENT 1 1.0000 1.4120
6 100 % EFFLUENT 2 1.0000 1.4120
6 100 % EFFLUENT 3 1.0000 1.4120
6 100 % EFFLUENT 4 0.9000 1.2490
6 100 % EFFLUENT 5 1.0000 1.4120



AA# K412477 FATHEAD MINNOW SURVIVAL, 12-16-04

File: k412477s 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 1.347
2 32 % EFFLUENT 1.379 30.00 16.00 5.00
3 42 % EFLLUENT 1.351 29.00 16.00 5.00
4 56 % EFFLUENT 1.412 32.50 16.00 5.00
5 75 % EFFLUENT 1.412 32.50 16.00 5.00
6 100 % EFFLUENT 1.379 30.00 16.00 5.00

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



AA # K412477, FATHEAD MINNOW GROWTH, 12-16-04
File: k412477g Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

g
I

0.093

=
li

0.955

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

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



AA # K412477, FATHEAD MINNOW GROWTH, 12-16-04
File: k412477g Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of wvariance

Calculated Bl statistic = 3.85
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 # K412477, FATHEAD MINNOW GROWTH, 12-16-04

FILE: k412477g

TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6

GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 0.5900 0.5900
1 CONTROL 2 0.4200 0.4200
1 CONTROL 3 0.4600 0.4600
1 CONTROL 4 0.5140 0.5140
1 CONTROL 5 0.4870 0.4870
2 32 % EFFLUENT 1 0.5760 0.5760
2 32 % EFFLUENT 2 0.6370 0.6370
2 32 % EFFLUENT 3 0.6200 0.6200
2 32 % EFFLUENT 4 0.6350 0.6350
2 32 % EFFLUENT 5 0.6280 0.6280
3 42 % EFFLUENT 1 0.5940 0.5940
3 42 % EFFLUENT 2 0.6330 0.6330
3 42 % EFFLUENT 3 0.6040 0.6040
3 42 % EFFLUENT 4 0.5070 0.5070
3 42 % EFFLUENT 5 0.6920 0.6920
4 56 % EFFLUENT 1 0.5530 0.5530
4 56 % EFFLUENT 2 0.4640 0.4640
4 56 % EFFLUENT 3 0.5860 0.5860
4 56 % EFFLUENT 4 0.5780 0.5780
4 56 % EFFLUENT 5 0.6580 0.6580
5 75 % EFFLUENT 1 0.6480 0.6480
5 75 % EFFLUENT 2 0.5500 0.5500
5 75 % EFFLUENT 3 0.6640 0.6640
5 75 % EFFLUENT 4 0.5150 0.5150
5 75 % EFFLUENT 5 0.6370 0.6370
6 100 % EFFLUENT 1 0.5060 0.5060
6 100 % EFFLUENT 2 0.5870 0.5870
6 100 % EFFLUENT 3 0.6220 0.6220
6 100 % EFFLUENT 4 0.4450 0.44590
6 100 % EFFLUENT 5 0.5510 0.5510



AA # K412477, FATHEAD MINNOW GROWTH, 12-16-04
File: k4124779 Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF SS MS F
Between s 0.0s6 0.011 2.910
Within (Error) 24 0.093 0.004

Total 29 0.150

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



AA # K412477, FATHEAD MINNOW GROWTH, 12-16-04

File: k412477g 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 0.494 0.494
2 32 % EFFLUEBNT 0.619 0.619 -3.173
3 42 % EFFLUENT 0.606 0.606 -2.838
4 56 % EFFLUENT 0.568 0.568 -1.868
5 75 % EFFLUENT 0.603 0.603 -2.757
6 100 % EFFLUENT 0.542 0.542 -1.218

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

AA # K412477, FATHEAD MINNOW GROWTH, 12-16-04

File: k4124779 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 0.093 18.8 -0.125

3 42 % EFFLUENT 5 0.093 18.8 -0.112

4 56 % EFFLUENT 5 0.093 18.8 -0.074

5 75 % EFFLUENT 5 0.093 18.8 -0.109

6 100 % EFFLUENT 5 0.093 18.8 -0.048



APPENDIX D

Ceriodaphnia dubia Raw Data and Statistics
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FISHER'S EXACT TEST

NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 2 8 10
32% effluent 0 10 10
TOTAL 2 18 20
CRITICAL FISHER'S VALUE (10,10,2) (p=0.05) IS LESS THAN O. b VALUE IS O.
NO SIGNIFICANT DIFFERENCE
FISHER'S EXACT TEST
NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMAILS
CONTROL 2 8 10
42% effluent 0 10 10
TOTAL 2 18 20
CRITICAL FISHER'S VALUE (10,10,2) (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 2 8 10

56% effluent 1 9 10



CRITICAL FISHER'S VALUE (10,10,2) (p=0.05) IS LESS THAN O. b VALUE IS 1.
NO SIGNIFICANT DIFFERENCE

FISHER'S EXACT TEST

NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 2 8 10
75% effluent 1 9 10
TOTAL 3 17 20
CRITICAL FISHER'S VALUE (10,10,2) (p=0.05) IS LESS THAN O. b VALUE IS 1.
NO SIGNIFICANT DIFFERENCE
FISHER'S EXACT TEST
NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 2 8 10
100% effluent 0 10 10
TOTAL 2 18 20
CRITICAL FISHER'S VALUE (10,10,2) (p=0-05) IS LESS THAN O. b VALUE IS O.
NO SIGNIFICANT DIFFERENCE
SUMMARY OF FISHER'S EXACT TESTS
NUMBER NUMBER SIG
GROUP IDENTIFICATION EXPOSED DEAD (P=.05)
CONTROL 10 2

1 32% effluent 10 0



2 42% effluent 10 0
3 56% effluent 10 1
4 75% effluent 10 1
5 100% effluent 10 0



AAH# K412477, CERIODAPHNIA REPRODUCTION, 12-16-04
File: k412477c Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

¥kkkkkk%x 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# K412477, CERIODAPHNIA REPRODUCTION, 12-16-04
File: k412477c Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance

Calculated Bl statistic = 6.89
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 0.0l level. Continue analysis.



TITLE: AA# K412477, CERIODAPHNIA REPRODUCTION, 12-16-04
FILE: k412477c

TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 18.0000 18.0000
1 CONTROL 2 25.0000 25.0000
1 CONTROL 3 24,0000 24.0000
1 CONTROL 4 21.0000 21.0000
1 CONTROL 5 16.0000 16.0000
1 CONTROL 6 23.0000 23.0000
1 CONTROL 7 25.0000 25.0000
1 CONTROL 8 26.0000 26.0000
1 CONTROL 9 8.0000 8.0000
il CONTROL 10 25.0000 25.0000
2 32 % EFFLUENT 1 0.0000 0.0000
2 32 % EFFLUENT 2 25.0000 25.0000
2 32 % EFFLUENT 3 23.0000 23.0000
2 32 % EFFLUENT 4 19.0000 19.0000
2 32 % EFFLUENT 5 24.0000 24.0000
2 32 % EFFLUENT 6 19.0000 19.0000
2 32 % EFFLUENT 7 22.0000 22.0000
2 32 % EFFLUENT 8 28.0000 28.0000
2 32 % EFFLUENT 9 23.0000 23.0000
2 32 % EFFLUENT 10 26.0000 26.0000
3 42 % EFFLUENT 1 22.0000 22.0000
3 42 % EFFLUENT 2 28.0000 28.0000
3 42 % EFFLUENT 3 15.0000 15.0000
3 42 % EFFLUENT 4 23.0000 23.0000
3 42 % EFFLUENT 5 30.0000 30.0000
3 42 % EFFLUENT 6 21.0000 21.0000
3 42 % EFFLUENT 7 20.0000 20.0000
3 42 % EFFLUENT 8 0.0000 0.0000
3 42 % EFFLUENT 9 27.0000 27.0000
3 42 % EFFLUENT 10 8.0000 8.0000
4 56 % EFFLUENT 1 27.0000 27.0000
4 56 % EFFLUENT 2 25.0000 25.0000
4 56 % EFFLUENT 3 22.0000 22.0000
4 56 % EFFLUENT 4 31.0000 31.0000
4 56 % EFFLUENT 5 0.0000 0.0000
4 56 % EFFLUENT 6 26.0000 26.0000
4 56 % EFFLUENT 7 27.0000 27.0000
4 56 % EFFLUENT 8 25.0000 25.0000
4 56 % EFFLUENT 9 22.0000 22.0000
4 56 % EFFLUENT 10 0.0000 0.0000
5 75 % EFFLUENT 1 24.0000 24.0000
5 75 % EFFLUENT 2 19.0000 19.0000
5 75 % EFFLUENT 3 15.0000 15.0000
5 75 % BFFLUENT 4 18.0000 18.0000
5 75 % BEFFLUENT 5 27.0000 27.0000
5 75 % EFFLUENT 6 25.0000 25.0000
5 75 % EFFLUENT 7 16.0000 16.0000
5 75 % EFFLUENT 8 23.0000 23.0000
5 75 % EFFLUENT 9 31.0000 31.0000



5 75 % EFFLUENT 10 18.0000 18.0000
6 100 % EFFLUENT 1 17.0000 17.0000
6 100 % EFFLUENT 2 22.0000 22.0000
6 100 % EFFLUENT 3 40.0000 40.0000
6 100 % EFFLUENT 4 29.0000 29.0000
6 100 % EFFLUENT 5 12.0000 12.0000
6 100 % EFFLUENT 6 22.0000 22.0000
6 100 % EFFLUENT 7 21.0000 21.0000
6 100 % EFFLUENT 8 33.0000 33.0000
6 100 % EFFLUENT 9 26.0000 26.0000
6 100 % EFFLUENT 10 23.0000 23.0000



AAY# K412477, CERIODAPHNIA REPRODUCTION, 12-16-04

File: k412477c Transform: NO TRANSFORMATION
STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment
TRANSFORMED RANK CRIT
SROUP IDENTIFICATION MEAN SUM VALUE df SIG
1 CONTROL 21.100
2 32 % EFFLUENT 20.900 106.50 75.00 10.00
3 42 % EFFLUENT 19.400 101.50 75.00 10.00
4 56 % EFFLUENT 20.500 117.50 75.00 10.00
5 75 % EFFLUENT 21.600 103.00 75.00 10.00
6 100 % EFFLUENT 24.500 113.50 75.00 10.00

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



APPENDIX E

Organism History



AQUATOX, INC.
100 Springwood Drive #15

Hot Springs, Arkansas 71913
(501) 767-9120

TEST ORGANISM HISTORY

DATE SHIPPED RS O %@Kﬂﬁ /z‘@f(//ﬂﬁ/
SPECIES /2 24 ‘/ﬂﬂké_

QUANTITY SHIPPED - S
AGE/LIFE STAGE a7 2 "‘)/ S Tl
BROODSTOCK SOURCE Mw&/ '%7%«?%3//’5
CULTURE WATER (/734%44,?7:’4,

ALKALINITY (Mg/l as CaCO,) = /«5%7

HARDNESé (Mg/l as CACOs)/Salinity (ppt) =l

FEEDING *_,/ ,{ﬁ/”z}fym

COMMENTS

PACKAGED BY P

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: 1/17/01
SPECIES: Ceriodaphnia dubia
AGE: Variable
LIFE STAGE: Adult
HATCH DATE: Variable
BEGAN FEEDING: Immediately
FOOD: YTC, Selenastrum
Water Chemistry Record: Mean Range
TEMPERATURE: 24°C 21-24°C
SALINITY/CONDUCTIVITY: - -
TOTAL HARDNESS (as CaCO,): 112 mg/l 90-124 mg/1
TOTAL ALKALINITY (as CaCO,): 85 mg/l 50-85 mg/l
pH: 8.09 7.68-8.14

Comments:

-

Facility Supervisor

Aquatic BioSystems, Inc ¢ Quality Research Organisms
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Quality Assurance Charts
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APPENDIX G

Lab Certification
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