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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 bi-monthly for both Ceriodaphnia
dubia and Pimephales promelas. The test results in this report represent the testing for
August 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:
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Sample Collection:

Date, Time Started

Date, Time Ended

Sample #1: 8-18-04, 1000 8-19-04, 1000
Sample #2: 8-19-04, 1000 8-20-04, 1000
Sample #3: 8-23-04, 0930 8-24-04, 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 (C)

Information: Received

Sample #1: 8-19-04, 1459 4
Sample #2: 8-20-04, 1500 4
Sample #3: 8-24-04, 1504 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

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 16.3 X
At least 60% of surviving females should have produced 3 60% X
broods
The percent coefficient of variation between replicates must 24.9% 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 0.389 X
controls

The percent coefficient of variation between replicates must 16.8% 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 KC1 NOEC Survival: 500 ppm KCl
LOEC Survival: 500 ppm KCl LOEC Survival: 1000 ppm KCl
NOEC Reproduction: | 250 ppm KCl NOEC Growth: 500 ppm KCI
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 20.3 %CYV survival (critical 4.56%
(critical dilution) dilution)
%CV Reproduction (critical 33.4% Mean dry weight (critical 0.693
dilution) dilution) in milligrams

%CV growth (critical 13.3%

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:

Melé sa Green

Hnduga dof

Andrea Fox

Wasie L Tl

Wendy Harslon
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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: 8-18-04, 1000 8-19-04, 1000
Sample #2: 8-19-04, 1000 8-20-04, 1000
Sample #3: 8-23-04, 0930 8-24-04, 0930

Test initiated (date, time): 8-20-04, 1000  Test terminated (date, time): 8-27-04, 1320
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 124 hours| 48 hours | 7 days
0% 100 | 100 | 100 | 100 | 100 100 100
32% 100 | 100 | 100 | 100 100 100 100
42% 100 | 100 | 100 | 100 100 100 100
56% 100 | 100 | 100 | 100 100 100 100
75% 100 | 100 | 100 | 100 100 100 100
100% 100 | 90 | 100 | 100 100 100 98

DATA TABLE FOR GROWTH OF FATHEAD MINNOWS

Average Dry Weight in milligrams in replicate chambers

Effluent Conc % A B C D Mean Dry Weight | CV%
0% 0.475 | 0.332 [ 0.332] 0.366 0.389
32% 0.613 | 0.522 | 0.463 | 0.534 0.559
42% 0.543 | 0.678 [ 0.614| 0.514 0.611
56% 0.457 | 0.673 [ 0.542 | 0.661 0.599
75% 0.773 | 0.686 | 0.208 | 0.598 0.602
100% 0.639 | 0.601 [ 0.818|0.762 0.693

Coefficient of Variation = standard deviation / mean * 100

Toxicity Testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K408524, Page 7



Arkansas Anc/yﬁco
Inc. =

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)= 4.56 %
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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: 8-18-04, 1000 8-19-04, 1000
Sample #2: 8-19-04, 1000 8-20-04, 1000
Sample #3: 8-23-04, 0930 8-24-04, 0930

Test initiated (date, time): 8-20-04, 0950  Test terminated (date, time): 8-27-04, 0920

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 17 19 25 27 27 22
B 17 19 24 27 17 28
C 9 13 25 24 25 27
D 20 22 27 20 18 17
E 12 21 22 18 21 21
F 16 25 22 29 23 15
G 21 16 28 25 25 23
H 22 24 26 25 23 17

I 15 19 21 24 32 27
J 14 14 20 33 22 6
Mean 16.3 19.2 24.0 25.2 23.3 20.3
Mean/surviving female| 16.3 19.2 24.0 25.2 23.3 20.3
CV%* 249 [ 33/ |

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 100 100 100 100 100 100

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

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

2. Dunnett’s Procedure or Steel’s Many One Rank Test:
Is the mean number of young produced per female significantly different (p=0.05) than the controls
number of young per female for:

a) LOW FLOW OR CRITICAL DILUTION, (100%): YES NO X
3. If NO was answered to 1.a) enter [0] otherwise enter [1] (parameter TLP3B): 0
4. 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)= 334 %
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APPENDIX A

Chain of Custody Forms
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APPENDIX B

Effluent and Dilution Water Data

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K408524



CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING

~Fathead Minnow

Lab#/ Sample ID |, (}( 3RS L- Test Start (Date/Time) % - 20-OLL/ 1000
client {Jeston Test End (DatefTime) _ &-21-0kk /1220
Day of Test
1 2 3 4 5 6 7 notes/remarks
Control slzo | 82\ | 8122 | 9oz | Blzd (47 8726 | SSE&EHO
D.O (mg/L) |INITIAL 2. | 1) | wa G | wd | w8 | L.
FINAL 22 A% [ (w2 |Ges ] w3 |lel
pH(ma/L)  |INITIAL 18 | 11 | .0 72 | 79 Qo | 1.9
FINAL £0 |23 |76 13 [ 72 | 8O
temp(C) __|INITIAL 2Ub | 2180209 219 |22} [ 210 | 7225
FINAL 250 1250 | 250 |20 | 250 | 2650|1250
ALKALINITY{mg/L) 2 >
HARDNESS(mg/L) 4z -
CONDUCTIVITY(umhos/em) | |<¢ >
CHLORINE(mg/L) (DT ' =
CONC: 221 | B2+ | 32 | 324 | 2zl | B2-| 220
D.O (mg/L) |INITIAL 2.6 | 19 20 lée | 2l lwa | wa
FINAL 22 [ | 1, od i |3 | 6-3
pH(mg/L)  [INITIAL 1% | 2] g. 22 |82 | 2% | 3.1
FINAL 0 |18 |1 4% [D U |ka [B.
temp(C) _|INITIAL 213 |2\ | 209 |22\ |22) | 21D 225
FINAL 250 O |20 | 20250250 (250
CONC: uzd. | W2d. | 42 | dod-| 4z, | 421 | 42/
D.O (mg/l) |INITIAL 15 | 14 1.0 (L9 13 | L 1.0
FINAL 2 [122 90 el Gulied (63
pH(mg/L)  |INITIAL 729 1% 5.1 23 B2 748 | 5.0
FINAL 74 |12 1S | 9% wAY) %1
temp(C) INITIAL 245 12\9 2049 (22 |22\ |22 |z2.(0
FINAL 250 1250 |0 | 75.0 |29.0 | 250 |2S.0
CONC: U | Dot | el | <) | Sigl | S0/ | s
D.O (mg/l) |INITIAL a4 [N | 21 120 27 |1 12110
FINAL 2.l 15 120 [ | L[S |65
pH(ma/L)  |INITIAL 19 11721 130 2.2 g1 |30 |[B&l
FINAL 24 [22 124 |9 [ |u3 |E-C
temp(C)  |INITIAL 2\3 |20 | 209 | 22| |22\ | 23 |220
FINAL 250 | 250 |2 | 220 12901250250
CONC: A2t | 1. | Bt | stk LBl | =1 ] 1)
D.O (mg/L) |INITIAL W 1S 112 |90 [ g0 174 [1.)
FINAL 1, 22 [ 10 [6a el | L3
pH(mg/L)  [INITIAL 2% | 17 24 2.2 30 | g0 | %.2
FINAL 12 117 [qd |7.€ 210 LY |19
temp(C) INITIAL 22 z22 209 |22z |22 | 2l | 22%
FINAL 250 | 250 | 750120 | 250 |25 0150
CONC: 1004 | ooyl ol | (oo | iod) | ool |60
D.O (mg/L) [INITIAL 24 241 7d | 2.0 S 1.2 1 2.0
FINAL 20 [ 02 [ 20 1,8 [ 1.3 |63
pH(mg/L)  |INITIAL ’Lol 12w | 2% -2 1 s |8\
FINAL 27 |4 [9a |75 lwa | 19
temp(C) _|INITIAL 21.5 2211209 \zz2 | 22\ | 224 | zz4
FINAL 290 | 25.0 0| 50| 250]2501 2950
CONC: 100%| A f\ % 23 ¥ I [
ALKALINITY( (ma/L) IR > )11 A —>
HARDNESS(mg/L) 1200 > 4D | OO )
CONDUCTIVITY(umhos/cm) | 2200 >| 2400 >| ZX0—>
CHLORINE(mg/L) 0.5 S| DT MDD >




CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING

Ceriodaphnja dubia

Lab # / Sample ID ¢ 4 OR=72+

Test Start (Date/Time)

S 20-Ct/oaso

Client PIASTO Test End (Date/Time)  %-27 -oul /0A20
Day of Test
1 2 3 4 5 6 7 8 notes/remarks
Control slon | 8l2 gfz.g_ 23 [Slzd | 8l | 32 S#HFIUO
D.O (mg/l) |INITIAL e 71 1wq | e | ,d | by 16T
FINAL 22 126 [bo |2 |3 [ [ Y
oH INITIAL 1% 1.2 20113 |79 | 2w | 19
FINAL 2.4 13 5 2 ¥.2 | 30 117149 | 1.X
temp(C) __[INITIAL 2\.3 |2l 209 [219 |z20 | Zie [ 225
FINAL 260 | 250 | =o [2mc | 250 %0 |250
ALKALINITY(ma/L) B 2
HARDNESS(mg/L) Uz >
CONDUCTIVITY(umhos/cm) | JESK
CHLORINE(mg/L) D5 =
CONC: 32 - 1 | 324-1 %2 | 22/ | 221- |32/
D.O (mg/L) |INITIAL e | 1.0 1.0 | ) gn! g | 9
FINAL W | 1% |2 | od |3 ] | WS
pH INITIAL 28 |27 gl |02 | %2 [13 | s
FINAL 1R 121 g3 [%2 |99 [19 [1%
temp(C)  |INITIAL 2.3 (210 209 | 220 [22.0 |20 [ 225
FINAL 250 | 260 | 72563 | I9c | 750 | ZoD | 260
CONC: U429 -l 424 | Yz | Q2. [ k27 | Ui | Y24
D.O (mg/L) [INITIAL s 2.0 | 70 w9 13 2.1 1.0
FINAL 12 114 [0 [bd ot [GF [k
pH INITIAL 129 | 2% | 8. 1% | 3.2 | 19 8.0
FINAL 28 11721 [%5.25 [ %2 [ 14 [12% [1Aa
temp(C) INITIAL 2l 2la |zoa | 22| | 224 | 212 | 22w
FINAL 2.0 |925.0 | 250 | 7250 [25.0 [250 (250
CONC: sl | st sl | Sl |sul- | st |Sut
D.O (mg/l) |INITIAL 14 | e 7.1 10 |12 15 | 2o
FINAL 2.1 2d 162 | e | 4 | G | AN
pH INITIAL 2 | 172 180 12 %0 [s0 [35.]
FINAL 22 1 %2 |51 [9% |12% [2¥
temp(C)  |INITIAL 2.5 1 220 (204 | 221 |2zl | 212 |22
FINAL 2o | 250 | 250 | 250 [250 17290 | 7250
CONC: 5l |l sl | aste | 25 | st |0
D.O (mg/l) |INITIAL 24 | s |22 110 g0 [ 2.4 [
FINAL 2 124 164 [ b |6s [LS [ (o)
pH INITIAL 2% | 7.2 | 24 12 |80 | $0 3.2
FINAL 2 U |$2 [ 80 |97 9% [I¥
temp(C) INITIAL 202 222 PODA 2272 |22 |70 | 223
FINAL 250 | 250|250 [ [250 | 250 260
CONC: OO | yool linoy - | Yook [ \eoh | ot [ o0
D.0 (mg/l) |INITIAL 24124 24 10 [sd [ 19 2.0
FINAL 20 | 2% | b5 | Luw | | | (0.7
pH INITIAL 29 | 1.¢ [18 | 7 29 15V [ 5.1
FINAL 120 | 10 | 3.1 50 |72 11717 [71
temp(C)  |INITIAL 213 222 Afz2>2 |27y |72\ | 7za
FINAL 280 1250|750 | 220|230 [ 250 | 250
CONC: 100% A A A [ P & ¢
ALKALINITY( (mg/L) 1 > 10 > 194 -
HARDNESS(mg/L) 1220 S| 1410 > [4oo——
CONDUCTIVITY(umhos/cm) | 220 S| 2400 | > ZZ0 —
CHLORINE(mg/L) D05 3 0.0 SO0 ——S




APPENDIX C

Fathead Minnow Raw Data and Statistics

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K408524



SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB # SAMPLE ID LU O%Sad

TEST START DATE -2 TIME |()(,

CLIENT '3 JISX0 0y

TEST END

DATE % -271TIME |90

(o Lo

AGE AND SOURCE OF MINNOWS LU Jry<y ﬁf{

DAY (NUMBER SURVIVING) "SURVIVAL
REP # | start 1 2 3 4 5 6 7 % |MEAN % [CV
CONC: A (O 2 110 [o to | O | 1w e 180
N B 10 | 10 1o | O o |0 I, 100
(O{Nkb\ C 10 1O [O 10 \Q Te) 1O IQ"Q ;@ D/
D Q9 [0 g [ [ 4o [w | ke | o0
E - 1o | ol [ 4ol i | oo
CONC: A O 1w lwlio e | 0 O 1o | I6U
B | wlIc [0 |l | 1o 100
3{72/ C o [ 10| 4ol [ 10]o [0 [ | )op
D R | P | 1o |10l | o ITh
E t ol | Pl ollolio] w | (oo
CONC: A W lw |l |l | © [ 100
B o | o [0 ] o] o] o =
(,L’Z/ C (@) 0 | 10 110 w0 | Iy {0 ]UU
D W 10 |G | Wl gl | 0 | jue
E i o | [0 | | oo iy o
CONC: A o o [0 110 11T | jo Lo | 1© | joR
, B O | |IC |1 | jolig | 1o | T
6@/ C o | 10 ]IS | 1T 0l | i 0T
D R | O] |w | |l | 1w |
E F |l o]l ol lllicl ol bo
CONC: A (O oY 1o | o I(®) 5 i IO UL
|B |l wliv [ Wikl | on -
/)Cj/ C o) ol jo | 12 | jn | 1T O 10D / o
‘ D 10 10 | )T WOl lo | o [0 | o
E F I L aeljo el 08 to | o] oo
CONC: _ |A iV 1w | ol 15 o Lo Lo | i
L 10 | 0| i i 9 1 O ‘ :
[@Q/ 2 o f O lo | | o 1o | o | oo qg Yl
D R | 10| 1o e 1 o e Lo | It
E t Il l Wl [Pk [ o] jou
ANALYST: MA lwa | v | WAL vg v i | AF
DATE: 520| 821 | 823 | §25| 520 [ 824 [ 2 [3-27
TIME: 1000 [ e | WS [ e0D] Ego 1220 [ 1Z30] 1220

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: K408524 TEST DATES (BEGIN / END): 8/20-27/04
CLIENT: Weston WEIGHING DATE / TIME: 9/1/04, 0950
ANALYSTS: mg, af 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 0.93578 0.93103 0.00475 10 0.475 AVG DRY
B 0.94651 0.94319 0.00332 10 0.332 WEIGHT (mg)
c 0.94010 0.93678 0.00332 10 0.332 0.389
D 0.94722 0.94356 0.00366 10 0.366 cv
E 0.94637 0.94197 0.00440 10 0.440 16.8
CONC: A 0.94683 0.94070 0.00613 10 0.613 AVG DRY
B 0.94207 0.93685 0.00522 10 0.522 WEIGHT (mg)
32% |c 0.94455 0.93992 0.00463 10 0.463 0.559
D 0.94865 0.94331 0.00534 10 0.534 cv
E 0.95187 0.94523 0.00664 10 0.664
CONC: A 0.94521 0.93978 0.00543 10 0.543 AVG DRY
B 0.94861 0.94183 0.00678 10 0.678 |WEIGHT (mg)
42% |c 0.95324 0.94710 0.00614 10 0.614 0.611
D 0.95174 0.94660 0.00514 10 0.514 cv
E 0.95208 0.94502 0.00706 10 0.706
CONC: A 0.94298 0.93841 0.00457 10 0.457 AVG DRY
B 0.94258 0.93585 0.00673 10 0.673 WEIGHT (mg)
56% |C 0.94668 0.94126 0.00542 10 0.542 0.599
D 0.94489 0.93828 0.00661 10 0.661 cv
E 0.94308 0.93646 0.00662 10 0.662
CONC: A 0.95345 0.94572 0.00773 10 0.773 AVG DRY
B 0.93347 0.92661 0.00686 10 0.686 WEIGHT (mg)
75% |C 0.94060 0.93852 0.00208 10 0.208 0.602
D 0.95184 0.94586 0.00598 10 0.598 cV
E 0.95310 0.94567 0.00743 10 0.743
CONC: A 0.94905 0.94266 0.00639 10 0.639 AVG DRY
B 0.94234 0.93633 0.00601 10 0.601 WEIGHT (mg)
100% |C 0.94703 0.93885 0.00818 10 0.818 0.693
D 0.94685 0.93923 0.00762 10 0.762 cv
E 0.94345 0.93700 0.00645 10 0.645 13.3

REMARKS:

CV = (STANDARD DEVIATION/MEAN)*100




Pimephales promelas

FATHEAD MINNOW
WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST

TEST 1000.0

LAB #/#8: VS

CLIENT: | A2t

TEST DATES (BEGIN/END): 8- 78 ) 477

WEIGHING DATE/TIME:

9-1-od4 /050

ANALYST/S: AF WA DRYING TEMPERATURE (DEGREES C): | y()*“(C~
SAMPLE ID: / DRYING TIME (HOURS): ).\~ (7
FINAL INITIAL | TOTAL DRY |nummex | DRY WEIGHT
DRY WEIGHT| WEIGHT | WEIGHT OF | oF OF
TIN+LARVAE TIN LARVAE |rarvae| LARVA
REP 4 @ ® & (mg) REMARKS
coNTROL [A | | ()25 7K|0- 613 @4 105 AVG DRY
B n ad s |0.943 14 WEIGHT (mg)
cI padoio P17
oY |nag22 [0.9435¢ cv
55 0493 |0.949 7
CONC: A G |p . gd,83 |0. 940 TC AVG DRY
5] 0AY201 0.93635 WEIGHT(MG)
229, les | na44es [0.939847
29 | nAd K5 |0-943 3| cv
Elo| 05181 | 0.94923
conc: |all|padsgy 0.9897¢% AVG DRY
BIZ" 0.9d%0G | C.a4(8% WEIGHT(MG)
(_/,2/ cl? loGs224 [0:-T111710
ol .94 1094666 cv
S| pasa0% 10:-9Uds2
cone:  |alts 0.94 26% 0. A304 AVG DRY
317 pgdgey [0.93580 WEIGHT(MG)
] |8 ]o.a4uus [0- D486
ol |paddsa |pa3%29 cv
E20| 5,G4308 [0.93640
CoNC: Al | 6534s 0. 945712 AVG DRY
BLLD.933¢41 092661 WEIGHT(MG)
7157 |€221 034040 |2 93557
M| 0 95igd |0- 1495k o
E25 495310 [0.94967]
CONC: |ald|p) 94905 |0-9UILE AVG DRY
Bl 0949224— 0. 93632 WEIGHT(MG)
oD/ - |et810.94 03 043855
D 0AdFs 10.93925 cv
5501 064%ls | O-A%700

CV = (STANDARD DEVIATION/MEAN)*100




AA# K408524 FATHEAD MINNOW SURVIVAL, 8-20-04
File: k408524s Transform: ARC SINE (SQUARE ROOT (Y))

Shapiro - Wilk's test for normality

O
1l

0.021
W = 0.416

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

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# K408524 FATHEAD MINNOW SURVIVAL, 8-20-04
File: k408524s 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# K408524 FATHEAD MINNOW SURVIVAL, 8-20-04
FILE: k408524s

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



AA# K408524 FATHEAD MINNOW SURVIVAL, 8-20-04

File: k408524s Transform: ARC SINE (SQUARE ROOT (Y))
STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment
TRANSFORMED RANK CRIT.
3ROUP IDENTIFICATION MEAN SUM VALUE df SIG
1 CONTROL 1.412
2 32 % EFFLUENT 1.412 27.50 16.00 5.00
3 42 % EFLLUENT 1.412 27.50 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 1.379 25.00 16.00 5.00

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



AA # K408524, FATHEAD MINNOW GROWTH, 8-20-04
File: k408524g Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

o
il

0.352

2
I

0.890

Critical W (P 0.05) (n = 30) = 0.927
2ritical 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 # K408524, FATHEAD MINNOW GROWTH, 8-20-04
File: k408524g Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance

lalculated Bl statistic = 9.37
Table Chi-square value = 15.09 (alpha = 0.01, df = 5)
fable Chi-square value = 11.07 (alpha = 0.05, df = 5)

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



TITLE: AA # K408524, FATHEAD MINNOW GROWTH, 8-20-04

FILE: k4085249
TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
3RP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL il 0.4750 0.4750
1 CONTROL 0.3320 0.3320
1 CONTROL 3 0.3320 0.3320
1 CONTROL 4 0.3660 0.3660
1 CONTROL 5 0.4400 0.4400
2 32 % EFFLUENT 1 0.6130 0.6130
2 32 % EFFLUENT 2 0.5220 0.5220
2 32 % EFFLUENT 3 0.4630 0.4630
2 32 % EFFLUENT 4 0.5340 0.5340
2 32 % BEFFLUENT 5 0.6640 0.6640
3 42 % EFFLUENT 1 0.5430 0.5430
3 42 % EFFLUENT 2 0.6780 0.6780
3 42 % EFFLUENT 3 0.6140 0.6140
3 42 % EFFLUENT 4 0.5140 0.5140
3 42 % EFFLUENT 5 0.7060 0.7060
4 56 % EFFLUENT 1 0.4570 0.4570
4 56 % EFFLUENT 2 0.6730 0.6730
4 56 % BEFFLUENT 3 0.5420 0.5420
4 56 % EFFLUENT 4 0.6610 0.6610
4 56 % EFFLUENT 5 0.6620 0.6620
5 75 % EFFLUENT 1 0.7730 0.7730
5 75 % EFFLUENT 2 0.6860 0.6860
5 75 % EFFLUENT 3 0.2080 0.2080
5 75 % BEFFLUENT 4 0.5980 0.5980
5 75 % EFFLUENT 5 0.7430 0.7430
6 100 % EFFLUENT 1 0.6390 0.6390
6 100 % BFFLUENT 2 0.6010 0.6010
6 100 % EFFLUENT 3 0.8180 0.8180
6 100 % EFFLUENT 4 0.7620 0.7620
6 100 % EFFLUENT 5 0.6450 0.6450



AA # K408524, FATHEAD MINNOW GROWTH, 8-20-04

File: k408524g Transform: NO TRANSFORMATION
STEEL'S MANY-ONE RANK TEST = Ho:Control<Treatment
TRANSFORMED RANK CRIT
sROUP IDENTIFICATION MEAN SUM VALUE df SIG
1 CONTROL 0.389
2 32 % EFFLUENT 0.559 39.00 16.00 5.00
3 42 % EFFLUENT 0.611 40.00 16.00 5.00
4 56 % EFFLUENT 0.599 39.00 16.00 5.00
5 75 % EFFLUENT 0.602 35.00 16.00 5.00
6 100 % EFFLUENT 0.693 40.00 16.00 5.00

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



Arkansas Ano/yri/

Inc.

APPENDIX D

Ceriodaphnia dubia Raw Data and Statistics

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K408524
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FISHER'S EXACT TEST

NUMBER OF
_____ f?E?T??IC%T??? ALIVE DEAD TOTAL ANIMALS
CONTROL 10 0 10
32% effluent 10 0 10
____________________ e A & 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
vetween CONTROL and TREATMENT at the 0.05 level.

FISHER'S EXACT TEST

NUMBER OF
IDENTIFICATION ALIVE DEAD TOTAL ANIMALS
CONTROL 10 0 10
42% effluent 10 0 ) 1? _______
____________________ o
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
>etween CONTROL and TREATMENT at the 0.05 level.

FISHER'S EXACT TEST

CONTROL 10 0 10

56% effluent 10 0 10



TOTAL 20 0 20
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
>etween CONTROL and TREATMENT at the 0.05 level.
FISHER'S EXACT TEST
NUMBER OF
IDENTIFICATION ALIVE DEAD TOTAL ANIMALS
CONTROL 10 0 10
75% effluent 10 0 10
TOTAL 20 0 20
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
retween CONTROL and TREATMENT at the 0.05 level.
FISHER'S EXACT TEST
NUMBER OF
IDENTIFICATION ALIVE DEAD TOTAL ANTMALS
CONTROL 10 0 10
100% effluent 10 0 10
TOTAL 20 0 20
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
Hetween 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% effluent 10 0
2 42% effluent 10 0
3 56% effluent 10 0
4 75% effluent 10 0
5 100% effluent 10 0



AA# K408524, CERIODAPHNIA REPRODUCTION, 8-20-04
"ile: k408524c Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

*k*kkkkk* Shapiro - Wilk's Test is aborted *******%

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

I
(o)
o

‘otal number of replicates



AA# K408524, CERIODAPHNIA REPRODUCTION, 8-20-04
wile: k408524c Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance

‘alculated Bl statistic = 7.79
fable Chi-square value = 15.09 (alpha = 0.01, df = 5)
fable Chi-square value = 11.07 (alpha = 0.05, df = 5)

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



IFITLE: AA# K408524, CERIODAPHNIA REPRODUCTION, 8-20-04
FILE: k408524c

‘"RANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 17.0000 17.0000
1 CONTROL 2 17.0000 17.0000
1 CONTROL 3 9.0000 9.0000
1 CONTROL 4 20.0000 20.0000
1 CONTROL 5 12.0000 12.0000
1 CONTROL 6 16.0000 16.0000
1 CONTROL 7 21.0000 21.0000
1 CONTROL 8 22.0000 22.0000
1 CONTROL 9 15.0000 15.0000
1 CONTROL 10 14.0000 14.0000
2 32 % EFFLUENT 1 19.0000 19.0000
2 32 % EFFLUENT 2 19.0000 19.0000
2 32 % EFFLUENT 3 13.0000 13.0000
2 32 % EFFLUENT 4 22.0000 22.0000
2 32 % EFFLUENT 5 21.0000 21.0000
2 32 % EFFLUENT 6 25.0000 25.0000
2 32 % EFFLUENT 7 16.0000 16.0000
2 32 % EFFLUENT 8 24.0000 24 .0000
2 32 % EFFLUENT S 15.0000 12.0000
2 32 % EFFLUENT 10 14.0000 14.0000
3 42 % EFFLUENT 1 25.0000 25.0000
3 42 % EFFLUENT 2 24.0000 24.0000
3 42 % EFFLUENT 3 25.0000 25.0000
3 42 % EFFLUENT 4 27.0000 27.0000
3 42 % EFFLUENT 5 22.0000 22.0000
3 42 % EFFLUENT 6 22.0000 22.0000
3 42 % EFFLUENT 7 28.0000 28.0000
3 42 % EFFLUENT 8 26.0000 26.0000
3 42 % EFFLUENT 9 21.0000 21.0000
3 42 % EFFLUENT 10 20.0000 20.0000
4 56 % EFFLUENT 1 27.0000 27.0000
4 56 % EFFLUENT 2 27.0000 27.0000
4 56 % EFFLUENT 3 24.0000 24 .0000
4 56 % EFFLUENT 4 20.0000 20.0000
4 56 % EFFLUENT 5 18.0000 18.0000
4 56 % EFFLUENT 6 29.0000 29.0000
4 56 % EFFLUENT 7 25.0000 25.0000
4 56 % EFFLUENT 8 25.0000 25.0000
4 56 % EFFLUENT 9 24.0000 24.0000
4 56 % EFFLUENT 10 33.0000 33.0000
5 75 % EFFLUENT 1 27.0000 27.0000
5 75 % EFFLUENT 2 17.0000 17.0000
5 75 % EFFLUENT 3 25.0000 25.0000
5 75 % EFFLUENT 4 18.0000 18.0000
5 75 % EFFLUENT 5 21.0000 21.0000
5 75 % EFFLUENT 6 23.0000 23.0000
5 75 % BEFFLUENT 7 25.0000 25.0000
5 75 % EFFLUENT 8 23.0000 23.0000
5 75 % EFFLUENT S 32.0000 32.0000



5 75 % EFFLUENT 10 22.0000 22.0000
6 100 % EFFLUENT 1 22.0000 22.0000
6 100 % EFFLUENT 2 28.0000 28.0000
6 100 % EFFLUENT 3 27.0000 27.0000
6 100 % EFFLUENT 4 17.0000 17.0000
6 100 % EFFLUENT 5 21.0000 21.0000
6 100 % EFFLUENT 6 15.0000 15.0000
6 100 % EFFLUENT 7 23.0000 23.0000
6 100 % EFFLUENT 8 17.0000 17.0000
6 100 % EFFLUENT S 27.0000 27.0000
6 100 % EFFLUENT 10 6.0000 6.0000



AA# K408524, CERIODAPHNIA REPRODUCTION, 8-20-04

File: k408524c Transform: NO TRANSFORMATION
STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment
TRANSFORMED RANK CRIT.
3ROUP IDENTIFICATION MEAN SUM VALUE df SIG
il CONTROL 16.300
2 32 % EFFLUENT 19.200 123.00 75.00 10.00
3 42 % EFFLUENT 24 .000 150.00 75.00 10.00
4 56 % EFFLUENT 25.200 149.50 75.00 10.00
5 75 % EFFLUENT 23.300 146.00 75.00 10.00
6 100 % EFFLUENT 20.300 128.50 75.00 10.00

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



Arkansas Ancfyﬁco
Inc. ——

APPENDIX E

Organism History

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K408524



AQUATOX, INC.

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

TEST ORGANISM HISTORY

DATE SHIPPED &G -0 A Awva by tge |
SPECIES A};sm 3.4//4/%],/2«21;&2?7; Ly
gf

QUANTITY SHIPPED L2 _

AGE/LIFE STAGE Loglhs  SNTpiuss

BROODSTOCK SOURCE /féff/f.i/-‘:_/ %&x .

CULTURE WATER L 2 f/:,;/}*’fgqy T

ALKALINITY (Mgl as CaCOy) =, &
Q_Ti_gsqms_ss (Mg/l as CaCO)/Salinity (ppt) = Ao

/_-] -

FEEDING 7)o 4

COMMENTS

PACKAGED BY VA

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: = e
TOTAL HARDNESS (as CaCO,): . 112 mg/l 90-124 mg/1
TOTAL ALKALINITY (as CaCO,): 85 mg/l 50-85 mg/l
p.H: 8.09 7.68-8.14

Comments:

Facility Supervisor

Aquatic BioSystems, Inc ¢ Quality Research Organisms
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Quality Assurance Charts

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K408524
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Lab Certification

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K408524
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