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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 Quachita River in Segment 2F of the Ouachita River Basin.

The permit requires chronic biomonitoring testing once per month for both Ceriodaphnia
dubia and Pimephales promelas. The test results in this report represent the testing for
June 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:

in
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Sample Collection:

Date, Time Started

Date, Time Ended

Sample #1: 6-16-04, 1030 6-17-04, 1030
Sample #2; 6-17-04, 1100 6-18-04, 1100
Sample #3: 6-21-04, 0930 6-22-04, 0930

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 (OC)

Information: Received

Sample #1: 6-17-04, 1624 4
Sample #2: 6-18-04, 1305 4
Sample #3: 6-22-04, 1150 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 < 48 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
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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 19.0 X

At least 60% of surviving females should have produced 3 70% X

broods

The percent coefficient of variation between replicates must | 23.2% 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 100% X

The percent coefficient of variation between replicates must 0% X

be 40% or less for survival

Minimum of 0.25 mg average dry weight of surviving 0.351 X
controls

The percent coefficient of variation between replicates must 9.60% 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
toxicant were:

dilution water. The results of the reference

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

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 18.9 %CYV survival (critical 0%
(critical dilution) dilution)
%CV Reproduction (critical 24.4% Mean dry weight (critical 0.568
dilution) dilution) in milligrams

%CV growth (critical 16.5%

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:

7 f’Z/’.’é}%U .."// AL

Melfssa Green

Moy brnd)

Tracy Boundsﬂ
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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: 6-16-04, 1030 6-17-04, 1030
Sample #2: 6-17-04, 1100 6-18-04, 1100
Sample #3: 6-21-04, 0930 6-22-04, 0930

Test initiated (date, time): 6-18-04, 1700  Test terminated (date, time): 6-25-04, 1620
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 I (24 hours| 48 hours | 7 days
0% 100 | 100 | 100 | 100 1 100 100 100
32% 100 | 100 | 100 | 100 100 100 100
42% 100 | 100 | 100 | 90 100 100 98
56% 100 | 100 | 100 | 100 100 100 100
75% 100 | 100 | 100 | 100 100 100 100
100% 100 | 100 | 100 | 100 100 100 100

DATA TABLE FOR GROWTH OF FATHEAD MINNOWS

Average Dry Weight in milligrams in replicate chambers

Effluent Conc % A B C D E [F | MeanDry Weight | CV%
0% 0.337 | 0.303 ] 0.353|0.374 | 0.390 | “ 0.351
32% 0.433 | 0.504 | 0.503 | 0.568 | 0.541 B8 0.510
42% 0.739 | 0.510 | 0.529]0.492 | 0.522 [i8 0.558
56% 0.452 | 0.523]0.521]0.458]0.517 | 0.494
75% 0.589 | 0.558 | 0.428|0.458 | 0.561 | 0.519
100% 0.411 | 0.642 | 0.624 | 0.554 | 0.609 | 0.568

Coefficient 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
¢) Coefficient of variation (parameter TQP6C)= 0 %
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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: 6-16-04, 1030 6-17-04, 1030
Sample #2: 6-17-04, 1100 6-18-04, 1100
Sample #3: 6-21-04, 0930 6-22-04, 0930

Test initiated (date, time): 6-18-04, 1630 Test terminated (date, time): 6-25-04, 0925

Dilution water used:  Soft Synthetic

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

PERCENT EFFLUENT
Replicate 0% 32% 42% 52% 75% 100%
A 20 17 26 25 21 14
B 17 6 24 22 16 17
C 25 23 41 15 10 19
D 16 22 18 17 26 26
E 18 37 23 24 16 12
F 18 31 17 28 23 22
G 25 7 34 23 X6 18
H X8 20 26 22 17 26
I 21 17 22 23 14 18
J 11 18 27 29 13 17
Mean 17.9 19.8 258 22.8 16.2 18.9
Mean/surviving female| 19.0 19.8 25.8 22.8 17.3 18.9
CV%* 23.2 244

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 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 90 100 100 100 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

S. Enter percentage corresponding to each parameter below:

a) NOEC survival (parameter TOP3B)= 100 % effluent
b) NOEC reproduction (parameter TPP3B)= 100 % effluent
c) Coefficient of variation (parameter TQP3B)= 24.4 %
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APPENDIX A

Chain of Custody Forms
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Effluent and Dilution Water Data
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CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING

Fathead Minnow

Lab #/Sample ID_ ¥ il Olott 29 Test Start (Date/Time) L2 -] &-OY /700
Client  WJashon Test End (DatefTime)  (5-255-CH / (L020
Day of Test
. 1 2 3 4 5 6 7 notes/remarks
Control W[ “la [“20 |Wzl [©@lzz | Llz3]| colzd /i€ SS 105
D.O (mg/L) |INITIAL 14 |[ki 718 N | 2.1 21X | T8 1YWze SS0le
FINAL g |72 |73 124 | VW]l 13 (2.2
pH(mg/L)  [INITIAL 4 |12 |14 172 | 71.2 1| 1.3 | 7.5
FINAL 1.2 | 8.0 | 1% 7. 7.4 | 15 | 1.z
temp(C)  |INITIAL 227 |2z |20 |21 |22z0 | 221 | 222
FINAL 250 | 250 | 250|250 |20 |2<0 | 250
ALKALINITY(mg/L) 20D e —
HARDNESS(mg/L) Uz |— 2% —
CONDUCTIVITY(umhosem) | |96 |—— 144
CHLORINE(mg/L) £0.0S |——> (0.0 |— 3
CONC: 220 |32/ (327 | 32 | 22. | 32| 32/
D.O (mg/l) |INITIAL 91 | 1.9 (R0 | 2746l 2.7 ] 1% | 7
FINAL 121132 125 1724 115 |72 1S
pH(mg/L)  |INITIAL 20 [ |76 |94 | 22 1923 |22
FINAL 40 [727 [ |2 124 122 3.0
temp(C) __|INITIAL 2235 12148 [2to (217 [21.9 | 2z)| [223
FINAL 750 | 250 2%5.0 2,6‘0 250 1220 | 250
CONC: dzl[H2/ [yad [u2d-] 421 | &2¢-| dZid.
D.O (mg/L) |INITIAL 18 | 1.9 | .1 .1 2.4 29 | 717
FINAL LA | i 1.3 | 1S | 1% | 12 | b2
pH(ma/L)  |INITIAL . |16 |78 |1y 1.3 N3 |172.3
FINAL AV 77 [ 92 |77 124 [ad |2
temp(C) INITIAL 222 |21 [21.0 | 210 219 | 222 |22%
FINAL 250|250 [ 7250|250 |50 [260 |20
CONC: sl | 56 ) 156 | el | sl | sl | sl
D.O (mg/L) [INITIAL 1.3 |19 |82 | 71 21 | 196 | 172
FINAL Tl |72 124 |Ys | 2w | 22 |z
pH(mg/L)  |INITIAL 2.0 175 |16 [ [2.2 |2.% | 23
FINAL 1.4 |77 1A 1.1 1.5 | 74 10
temp(C)  |INITIAL 2z24- 1214 (200 210 1218 222 |22
FINAL 25,0 | 25.0 O |290 |20 [250 |20
CONC: . A NEAVAESE R RSAEDE
D.O (mg/L) |INITIAL s |92 8.2 [« [ [279 | 158
FINAL To |71 |74 |0 | | 20 |2
[pH(mgiL)  |INITIAL 1.0 |15 [T [0S |72 s |74
FINAL 74 b (2% [AX | 25 200 | T
temp(C) INITIAL 227 | 22.0 [2i.| 2.1 1 215 |22 | Z22z%
FINAL 25.0 | 250 | 25,0 2550|250 1250
CONC: foo]- | 1007 [1ooZ | jocif-| 1ot | \any | 100t
D.O (mg/L) |INITIAL g4 192 (5.1 1% |20 | B0 | 7%
FINAL AL [6Y |7 | W | 12| 7.0 | &>
pH(mg/L)  |INITIAL 4 7.5 [0 s |95 | s | 7d
FINAL Tl 172 2% 17917 |25 |25 | LA
temp(C)  |INITIAL 25\ [ ZZ.V 21 ] (210 1217 | 2706 224
FINAL 25.0 750 750 1250290 250 120
CONC: 100% A ~ A 2 R C C
ALKALINITY( (mg/L) % 19 2 1S >
HARDNESS(mg/.) by |——F——>| 1350 | ——= 1550 [-——F0-3
CONDUCTIVITY(umhos/em) | 22540 p——o—tf 2200 |——3| 20 |-— >
CHLORINE(mg/L) Ly |—— 21005 F—ALUD | ——>




CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING

Ceriodaphnia dubia

Lab #/ Sample ID

I e

Test Start (Date/Time) (0 {E-Ot /Lo 2D

Client L J0SEON Test End (Date/Time)  (p-25.0t / VA5
Day of Test
1 2 3 4 6 7 8 |notes/remarks
Control - ] Y/G [vlao [tefzf |Lfz2 | Y7o Wfz S 105
D.O (mg/L) |INITIAL 149 | 2.1 |1% | 2. . 2% | 1 w20 SS Iy
FINAL 77 | 9.1 L | 24| LA[1O0 | %
oH INITIAL Lq |72 |74 |13 1% |11.%
FINAL q |70 | 7.0 I 12 170
temp(C)  |INITIAL 222 |21.2 |20 [zZ\A [ zzo [2z21 [ 222
FINAL 250|250 | 250 | 722 |1 2501250 1250
ALKALINITY{mg/L) 20 = 25 -
HARDNESS(mg/L) U2 = 2% —
CONDUCTIVITY{umhos/cm) 190 | ——= 149
CHLORINE(mg/L) (505 | ——{«0.65 =
CONC: 2249 . | 321 %2'/- 271 .| B2l | 225 | 521
D.O (mg/L) |INITIAL 21 | 7.% A 1e | 1% | 1.0
FINAL 1.7 171%8 | a4 ol (0.¥
pH INITIAL 20 |74 15 |14 1% | 1.2
FINAL g g 171 |0 2.2 |10
temp(C) INITIAL 223 |2, 240 |Z11 22\ | 223
FINAL 250 | 750 |Z50 |25.0 | 7253|750 | 250
CONC: Wi (w2l [92F | dz0. | 4z]. | 421. | 4z
D.O (mg/L) |INITIAL 728 1O [8.V A7 e [0 7.7
FINAL Ao Tl |2l |05 | Lol 0. R
pH INITIAL 2.0 |75 |75 |14 72.%2 |12
FINAL 9 1.0 [1.0 [ea | L.%[22 [q]
temp(C) INITIAL 222 |47 |20 | 211 22.Z 225
FINAL 250 (7250 |20 | 25012501220 125.Q
CONC: Sl | B L | Bl | 6l | swl-| sl
D.O (mg/L) [INITIAL 25 1779 132 |11 : 14 120
FINAL 17 170 | |95 [ el 168
pH INITIAL 2.0 171, 15 115 : 2.4 |17.3
FINAL L 7.0 1720 la | &l |71
temp(C) __ |INITIAL 224 219 |21.0 8.1 € 1723 |22.6
FINAL Z2b.0|250 [Z5.0 [290 1 259 1250 | 250
CONC: =0 TS TI5/ | s IS RS
D.O (mg/L) |INITIAL 30 | B2 |42 128 [Dw |1 | 1.8
FINAL 15 177 175 [1d G lg5.2 |b.g
pH INITIAL —0 |15 [7.6 | 1S 15 24
FINAL 7.0 |71 1.0 | 1.0 10 |70
temp(C) __|INITIAL 221 | 22.0 | £l |21 X |z24 | 228
|FINAL Z5.025.0 Q| Z50| 2501250 25:0
CONC: loot. DDT%'/ wold ool ool 106l
D.O (mg/L) [INITIAL g4 B3 |8l |12% |20 %0 | 1.8
FINAL = 11 S 1< 2] 722 [
pH INITIAL 4 175 7L |15 25 |14
FINAL .0 7.2 |70 |70, b |70 2.0
temp(C) _ |INITIAL 23 | 220 [ | 7211 1720 | z24
FINAL 750250 750 250 | &S0 l2s.0 | 2.0
CONC: 100% A Iy A 2 N O
ALKALINITY( (mg/L) I > 9 ' 15 >
HARDNESS(mg/L) 420 [ 280 =l =00 b e
CONDUCTIVITY(umhos/em) | 22550y S| 2354 234 G| ——
CHLORINE(mg/L) LOCS | ——F—— 0S| —a US| —=
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APPENDIX C

Fathead Minnow Raw Data and Statistics

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K406439



SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB # SAMPLE ID |Lu\( {ol}34

TEST START DATE |g-(¥ TIME \\ OO

CLIENT A RSO

TEST END

DATE (9.2¢5TIME |[ 20

AGE AND SOURCE OF MINNOWS 2 | (5 Ac OO

DAY (NUMBER SURVIVING)

SURVIVAL

REP # start 1 2 3 4 5 6 7 % MEAN % |CV
CONC:  |A- W 1o [0 ] o [ io |1Q [ 1€ [ oD
B ' o [jo| o] [10]0]0 10
CO(\JI(D\ C [0 |0 ol N [I0 |10 )OO 100 D‘f»
D 10 10 [ 10 f1o [JOQ |19 [p | YOO
E + [0 [ o] o > [0 ](0 ]| O] 100
CoNC: |A 10110 o [0 lw |10 [0 | 100
B io {0 | jo | o Olio | 1] o
30 e lo [ lo o [0 [10 {10 [ 1o oo | op
D jo |10 | 1O IO o | 10D
E Y110 1ol w [I0]110 [ |
CONC: A o | 10 10 [0 [0 |]O |V [0 107
B o ol [0 [0 [0 | o | /o
42/ C o [ 161w [© [10 (v [ D | 0D 48
D 0 [w[wlic | 10|49 [4 a0
E o 1o i [0l [ | 1d0
CONC: A (O |10 |0 | 1o |w |10 (0 | 10 | 1On
B o | (o o [lo [ 10 [ IC | 10 10D
Syt le o [ [P 10w [iolin | 10D
: D POl el 0]l | gl OO
E t 1o [ w [0 [ 1o [ 10 |j0 o [ 10D
CONC:  |A o [10 [0 o |y [ Jofv | Ip | Iod
B (o 1o |w [0 | Ol 1o | 10D |
K- [C 0 (o [ 1o 10 [ 1ol [P [ o | 10D
D 10 [ to |w [0 11010 | O] 10D
E o [l |l [10][0 |0 [ 100
CONC: A (O [io o [0 [ o l0 |10 D)
B IO o |l w |10l [/ (D] IidD .
[00]- [€ 10 T 1o o o o o [ | 100 | OF
D 10 [0 | o [ 101/ n] IoD
E “ 110w [ [0 ][0l [ 0D
ANALYST: ma b [ o lma | ma | AF | AF
DATE: g |69 (620 (- [ | w236 24|25
TIME: 1700 1045 1325 | 142D 1420 1300] 1500 | 1,20

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




Pimephales promelas

FATHEAD MINNOW
WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST

TEST 1000.0

LAB #/#S:

Ze e

CLIENT: \\J¢24 v

TEST DATES (BEGIN/END): & {304

/(o-25-0uk

WEIGHING DATE/TIME: (0-28§ -

/ [152,0

ANALYST/S: W_ }QF DRYING TEMPERATURE (DEGREES C): (_‘;030
SAMPLE ID: o DRYING TIME (HOURS): 2¢) |ars
FINAL INITIAL | TOTAL DRY |nummem |DRY WEIGHT|
DRY WEIGHT WEIGHT WEIGHT OF OF OF [
TIN+LARVAE TIN LARVAE LARVAE LARVA
REP 4 ® ® ® (mg) - REMARKS
covtroL |4 | |DAL3ES [0.9604€ [noc22n | 1D | 0327  |avensr
8710.90180 1096477 | 000202 | 1O | O30% |weoHT @
mm]ﬁ.cﬁ 045U (095960 |opnzea | 10 | 6.252 | O. 2|
pY| 0951232 [0A5349 | 0.00214| © | O |ev
551096242 [0959719 [ 0002 | o | 6290 | .60, __
conc: a6 |0.22240.9609] (Dot | 10 | 0d#zs  |aveprr
» 1 0a1242[0.967F |pocsok [ 10 | ospl  |weearadn
207 le8l0.96857 068394 0.c0563 | 10 | pem | D510
p1|pa108q 04652 [D.00=0R | 10 | OseE  |ev
1= 00q0es09315 |ooded | in | Ogtl
conc: |ali|pg(ectiz [0-95673 [0.00739 | 10 | 0933 |avoory
B2 n.95240/0.94 T30 [p.osio | 1D | 0510 |weeHTMe
Y27 1e3]0.9 42y 1095992 [0.00ez9 | 1D | 0525 | D.598
ol|p 92581 (095089 [pooddz | 10 | odqa  |ev
5191045563 10.9507] |poossea | D | 0s22
conc: |a l6| 095l (0RO [ppodsz] (0 | 0452  |avesry
- B0asa6d D594 [poos2a | 1D | (hsa2  |weoHTMds
%7- c 18]0ald62 095881 |podsz2l | o | b=21 n4yayd
pi9|ngssn 1095099 lo.ondss | o | o4s8  fev
____=Wpdsa8) 094764 [poosn o | 050 L
coNC: a2 | DAl 1094827 D | 1o | 089 |avepry
82 DAY |05 T8 Ip.onsss | D | 0558 |weonteo)
1@, cB|0.85u20 [0.AY992-podas | o | 04K | 0519
L o2 85201 [2.99997 [poodss | 10 | ouss  |ov
_=251pa3512d 099183 [podeve | 10 | 050l
conc: |azt 0,0t p- 60493 |o U\l [ 1D | 04 |aveosr
o P21 047149 0- 964507 |n.00Gz | 19 | 0,642 |wmonTesc
(007 [t 0.9a13111096 752 [poctead [ 1 | pzd | D508
p|0.05970 095422 Dyt | 1D | o5 |ev
5094172 10.958 70 [D.o0yeR [ 1O | 077 | (5]

CV = (STANDARD DEVIATION/MEAN)*100




AAH# K406439 FATHEAD MINNOW SURVIVAL, 6-18-04
File: k406439s Transform: ARC SINE (SQUARE ROOT(Y))

Shapiro - Wilk's test for normality

D = 0.021
W = 0.416
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# K406439 FATHEAD MINNOW SURVIVAL, 6-18-04
File: k406439s 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# K406439 FATHEAD MINNOW SURVIVAL, 6-18-04
FILE: k406439s

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 2 1.0000 1.4120
1 CONTROL 3 1.0000 1.4120
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 1.0000 1.4120
3 42 % EFLLUENT 1 1.0000 1.4120
3 42 % EFLLUENT 2 1.0000 1.4120
3 42 % EFLLUENT 3 1.0000 1.4120
3 42 % EFLLUENT 4 0.9000 1.2490
3 42 % EFLLUENT 5 1.0000 1.4120
4 56 % EFFLUENT 1 1.0000 1.4120
4 56 % EFFLUENT 2 1.0000 1.4120
4 56 % EFFLUENT 3 1.0000 1.4120
4 56 % EFFLUENT 4 1.0000 1.4120
4 56 % BFFLUENT 5 1.0000 1.4120
5 75 % BFFLUENT 1 1.0000 1.4120
5 75 % BFFLUENT 2 1.0000 1.4120
5 75 % BFFLUENT 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 1.0000 1.4120
6 100 % EFFLUENT 5 1.0000 1.4120



DAAH K406439 FATHEAD MINNOW SURVIVAL, 6-18-04

File: k406439s 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 1.412
2 32 % EFFLUENT 1.412 27.50 16.00 5.00
3 42 % EFLLUENT 1.379 25.00 16.00 5.00
4 56 % EFFLUENT 1.412 27.50 16.00 5.00
5 75 % EFFLUENT 1.412 27.50 16.00 5.00
6 100 % EFFLUENT 1.412 27.50 16.00 5.00

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



AA # K406439, FATHEAD MINNOW GROWTH, 6-18-04
File: k4064399 Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

o
Il

0.117

=
I

0.969
Critical W (P = 0.
Critical W (P = 0.01) (n

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



AA # K406439, FATHEAD MINNOW GROWTH, 6-18-04
File: k406439g Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance
Calculated Bl statistic = 7.42

Table Chi-square value = 15.09 (alpha = 0.
Table Chi-square value = 11.07 (alpha = 0.05, df

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



TITLE: AA # K406439, FATHEAD MINNOW GROWTH, 6-18-04

FILE: k406439g

TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6

GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 0.3370 0.3370
1 CONTROL 2 0.3030 0.3030
1 CONTROL 3 0.3530 0.3530
1 CONTROL 4 0.3740 0.3740
1 CONTROL 5 0.3900 0.3900
2 32 % EFFLUENT 1 0.4330 0.4330
2 32 % EFFLUENT 2 0.5040 0.5040
2 32 % EFFLUENT 3 0.5030 0.5030
2 32 % EFFLUENT 4 0.5680 0.5680
2 32 % EFFLUENT 5 0.5410 0.5410
3 42 % EFFLUENT 1 0.7390 0.7390
3 42 % EFFLUENT 2 0.5100 0.5100
3 42 % EFFLUENT 3 0.5290 0.5290
3 42 % EFFLUENT 4 0.4920 0.4920
3 42 % EFFLUENT 5 0.5220 0.5220
4 56 % EFFLUENT 1 0.4520 0.4520
4 56 % EFFLUENT 2 0.5230 0.5230
4 56 % EFFLUENT 3 0.5210 0.5210
4 56 % EFFLUENT 4 0.4580 0.4580
4 56 % EFFLUENT 5 0.5170 0.5170
5 75 % EFFLUENT 1 0.5890 0.58920
5 75 % EFFLUENT 2 0.5580 0.5580
5 75 % EFFLUENT 3 0.4280 0.4280
5 75 % EFFLUENT 4 0.4580 0.4580
5 75 % EFFLUENT 5 0.5610 0.5610
6 100 % EFFLUENT 1 0.4110 0.4110
6 100 % EFFLUENT 2 0.6420 0.6420
6 100 % EFFLUENT 3 0.6240 0.6240
6 100 % EFFLUENT 4 0.5540 0.5540
6 100 % EFFLUENT 5 0.6090 0.6090



AA # K406439, FATHEAD MINNOW GROWTH, 6-18-04
File: k406439g Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF SS MS F
Between s 0.1s3 0.031 6.280
Within (Error) 24 0.117 0.005

Total 29 0.270

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



AA # K406439, FATHEAD MINNOW GROWTH, 6-18-04

File: k40643°9g 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 0.351 0.351
2 32 % EFFLUENT 0.510 0.510 -3.588
3 42 % EFFLUENT 0.558 0.558 -4.689
4 56 % EFFLUENT 0.494 0.494 -3.235
5 75 % EFFLUENT 0.519 0.519 -3.792
6 100 % EFFLUENT 0.568 0.568 -4.906
Dunnett table value = 2.36 (1 Tailed Value, P=0.05, df=24,5)
AA # K406439, FATHEAD MINNOW GROWTH, 6-18-04
File: k406439g 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 % EFFLUENT 5 0 6

3 % EFFLUENT 5 0. .6

4 56 % EFFLUENT 5 0.104 29.6 -0.143
5 % EFFLUENT 5 0 6

6 % EFFLUENT 5 0 6
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APPENDIX D

Ceriodaphnia dubia Raw Data and Statistics

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K406439
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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 O. 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 9 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
IDENT%FICATIO? ALIVE DEAD TOTAL ANIMALS
CONTROL 9 1 10
75% effluent 9 1 10
____________________ e .. S
CRITICAL FISHER'S VALUE (10,10,9) (p=0.05) IS 4. b VALUE IS 9.

Since b is greater than 4 there is no significant difference
between CONTROL and TREATMENT at the 0.05 level.

FISHER'S EXACT TEST

NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 9 10
100% effluent 0 10 10
____________________ L
CRITICAL FISHER'S VALUE (10,10,1) (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 1



1 32% effluent 10 0
2 42% effluent 10 0
3 56% effluent 10 0
4 75% effluent 10 1
5 100% effluent 10 0



AA# K406439, CERIODAPHNIA REPRODUCTION, 6-18-04
File: k406439c Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

x*%*k*x* Shapiro - Wilk's Test is aborted **xx**ix%

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

Total number of replicates

1
(o))
o



AA# K406439, CERIODAPHNIA REPRODUCTION, 6-18-04
File: k406439c Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance

Calculated Bl statistic = 7.88
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# K406439, CERIODAPHNIA REPRODUCTION, 6-18-04
FILE: k406439c

TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 20.0000 20.0000
1 CONTROL 2 17.0000 17.0000
1 CONTROL 3 25.0000 25.0000
1 CONTROL 4 16.0000 16.0000
1 CONTROL 5 18.0000 18.0000
1 CONTROL 6 18.0000 18.0000
1 CONTROL 7 25.0000 25.0000
1 CONTROL 8 8.0000 8.0000
1 CONTROL 9 21.0000 21.0000
1 CONTROL 10 11.0000 11.0000
2 32 % EFFLUENT 1 17.0000 17.0000
2 32 % EFFLUENT 2 6.0000 6.0000
2 32 % EFFLUENT 3 23.0000 23.0000
2 32 % EFFLUENT 4 22.0000 22.0000
2 32 % EFFLUENT 5 37.0000 37.0000
2 32 % EFFLUENT 6 31.0000 31.0000
2 32 % EFFLUENT 7 7.0000 7.0000
2 32 % EFFLUENT 8 20.0000 20.0000
2 32 % EFFLUENT 9 17.0000 17.0000
2 32 % EFFLUENT 10 18.0000 18.0000
3 42 % EFFLUENT 1 26.0000 26.0000
3 42 % EFFLUENT 2 24.0000 24.0000
3 42 % EFFLUENT 3 41.0000 41.0000
3 42 % EFFLUENT 4 18.0000 18.0000
3 42 % EFFLUENT 5 23.0000 23.0000
3 42 % EFFLUENT 6 17.0000 17.0000
3 42 % EFFLUENT 7 34.0000 34.0000
3 42 % EFFLUENT 8 26.0000 26.0000
3 42 % EFFLUENT 9 22.0000 22.0000
3 42 % EFFLUENT 10 27.0000 27.0000
4 56 % EFFLUENT 1 25.0000 25.0000
4 56 % BFFLUENT 2 22.0000 22.0000
4 56 % EFFLUENT 3 15.0000 15.0000
4 56 % EFFLUENT 4 17.0000 17.0000
4 56 % EFFLUENT 5 24.0000 24.0000
4 56 % EFFLUENT 6 28.0000 28.0000
4 56 % EFFLUENT 7 23.0000 23.0000
4 56 % EFFLUENT 8 22.0000 22.0000
4 56 % EFFLUENT 9 23.0000 23.0000
4 56 % EFFLUENT 10 29.0000 29.0000
5 75 % EFFLUENT 1 21.0000 21.0000
5 75 % BEFFLUENT 2 16.0000 16.0000
5 75 % EFFLUENT 3 10.0000 10.0000
5 75 % EFFLUENT 4 26.0000 26.0000
5 75 % EFFLUENT 5 16.0000 16.0000
5 75 % EFFLUENT 6 23.0000 23.0000
5 75 % EFFLUENT 7 6.0000 6.0000
5 75 % EFFLUENT 8 17.0000 17.0000
5 75 % EFFLUENT 9 14.0000 14.0000



5 75 % EFFLUENT 10 13.0000 13.0000
6 100 % EFFLUENT 1 14.0000 14.0000
6 100 % EFFLUENT 2 17.0000 17.0000
6 100 % EFFLUENT 3 19.0000 19.0000
6 100 % EFFLUENT 4 26.0000 26.0000
6 100 % EFFLUENT 5 12.0000 12.0000
6 100 % EFFLUENT 6 22.0000 22.0000
6 100 % EFFLUENT 7 18.0000 18.0000
6 100 % EFFLUENT 8 26.0000 26.0000
6 100 % EFFLUENT 9 18.0000 18.0000
6 100 % EFFLUENT 10 17.0000 17.0000



AA# K406439, CERIODAPHNIA REPRODUCTION, 6-18-04

File: k406439c Transform: NO TRANSFORMATION
STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment
TRANSFORMED RANK CRIT
GROUP IDENTIFICATION MEAN SUM VALUE daf SIG
1 CONTROL 17.900
2 32 % EFFLUENT 19.800 109.50 75.00 10.00
3 42 % EFFLUENT 25.800 137.50 75.00 10.00
4 56 % EFFLUENT 22.800 129.50 75.00 10.00
5 75 % BEFFLUENT 16.200 94 .00 75.00 10.00
6 100 % EFFLUENT 18.900 110.00 75.00 10.00

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

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

TEST ORGANISM HISTORY

DATE SHIPPED oA 7Y /;l-lci.cf% S ,/;Ar-ﬁ/

SPECIES 3/?/‘3';- b les Zpail
" QUANTITY SHIPPED 0 o Xl _
AGE/LIFE STAGE EAY NS G/ 17 s NT0esT

BROODSTOCK SOURCE fylnio 4%5_}_ Vsl

CULTURE WATER gﬂf’cﬁ///{i’/? 74 -

ALKALINITY (Mg/l as CaCOy) =0 &0

@@I as CaCO;)/Salinity (ppt) =/

FEEDING /%75%'/,::

COMMENTS

PACKAGED BY /z/fd/ -

—

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: 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/l
TOTAL ALKALINITY (as CaCO,): 85 mg/l 50-85 mg/l
pH: 8.09 7.68-8.14

Comments:

s

Facility Supervisor

Aquatic BioSystefns, Inc ¢ Quality Research Organisms
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Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K406439



O Ve e
PN = = =
O30N—o—

pawouad }sal aeq

vOOZIMI9  ¥O0Z/ILS Y00Z/6Z/y  ¥OOT/VIE  +00Z/92/C ¥00T/SH/L €002/9L/2) €00Z/EL/LL €00T/LLI0L £00Z/8L/6 €002/42/2 €00Z/LL/L €002/S/9

0

R e e W N - A A W e - - S S - - - e e - R - A - S S a8 = = - - T - - e S S W W e S e - - -

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll lOON
lIIlIII‘IIIII'I"IIII'I'I
lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 100*
*— . 4 + 4 . 4 & g g . 4 % %
lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll looo
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| roow

+ 0001

oact

JONVINSSY ALITVNO
TVAINLINS MONNIN AVIHLYH

"ONI “TIVOILATVNY SVSNVMAV

wdd ‘}19) ‘Juesixo] asuaiajey




1Ol— =—
PN = = =
930N ——

pow.iopad }sel areq
$00Z/PI9  YOOZ/LIS Y00Z/6Z/y vOOZ/VIE  +00Z/92/C +00T/SL/L €002/9L/ZL €00T/EL/LL €002/LL/0L €00T/8L/6 €00T/12/8 €00Z/LL/L €002/

e T T o o o I R e e e i e e e -

S/9
0

== 000}

002l

JONVYNSSY ALITVNO
HIMOYO MONNIN GV3IHLYd

*ONI “TVOILATVNY SYSNVYIRIV

wdd ‘|D) ‘Juesixo | adsuslajoy




O e
PN = = =
O3JON—e—

pauuioyad }sel ajeq

:
T T T T

- om m e m o om = = =W - = @ @m m = W w = m m =

JONVINSSY ALITVNO
TVYAIAYNS VIENd VINHdVAOI4d30

"ONI “TVOILATVNY SVSNVMIV

YOOZ/WIO  $O0Z/LIS ¥O0Z/6Z/y  +O0Z/VIE  v00Z/9Z/Z  ¥00Z/SL/L €00Z/9L/ZL €00Z/EL/LL €00Z/LL/0L €002/84/6 €002/12/8 €00Z/LL/L  €002/S/9

0

- 002

- 008

00ct

wdd |9y ‘Juesixo | a9ualidjoy




10— —
PN = = =
OION——

powloyad 3so] 9jeq

v00Z/WI9  YO0Z/LS  v002/6Z/y  O0Z/V/E  ¥00Z/9Z/Z  YOOZ/SL/L £00Z/9L/2L €00Z/EL/LL €002/LL/0L €00Z/8L/6 €002Z/Le/8 €002/LV/L  €002/S/9

R S S SR ————————— SRR TR IR e e e

FJONVINSSY ALITVNO
NOILONAO¥dIY VIaNnd VINHdVAOIRIFO

"ONI “TVOILATVNY SYSNVMAV

0

~

T 001

- 00C

- 00€

- 00%

-= 00S

009

002

wdd |9y ‘Juesixo] as3uaId}eY




Arkansas Anofyﬁci'

Inc

APPENDIX G

Lab Certification

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K406439
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