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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
October 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: 10-27-04 10-28-04
Sample #2: 10-31-04, 1000 11-1-04, 1000
Sample #3: 11-2-04, 1000 11-3-04, 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 (C)

Information: Received

Sample #1: 10-28-04, 1537 4
Sample #2: 11-1-04, 1508 4
Sample #3: 11-3-04, 1440 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.

Toxicity Testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K410771, Page 3




Arkansas Analytical
Inc =

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 25.2 X
At least 60% of surviving females should have produced 3 90% X
broods
The percent coefficient of variation between replicates must 12.1% 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 98% X

The percent coefficient of variation between replicates must | 4.56% X

be 40% or less for survival

Minimum of 0.25 mg average dry weight of surviving 0.407 X
controls

The percent coefficient of variation between replicates must 6.35% 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 KCI1 NOEC Survival: 500 ppm KCl
LOEC Survival: 500 ppm KC1 LOEC Survival: 1000 ppm KCl
NOEC Reproduction: [ 250 ppm KCl1 NOEC Growth: 500 ppm KCI
LOEC Reproduction: | 500 ppm KCl1 LOEC Growth: 1000 ppm KClI

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 23.9 %CV survival (critical 9.32%
(critical dilution) dilution)
%CYV Reproduction (critical 15.3% Mean dry weight (critical 0.549
dilution) dilution) in milligrams

%CV growth (critical 6.95%

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:

AL .
i }/lfét;ﬂz‘)il/<: jge;z._)

Melissa Green

Pondires 90\#

Andrea Fox

Qeol Zoclbotto:

Jdel Ledbetter
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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: 10-27-04 10-28-04
Sample #2: 10-31-04, 1000 11-1-04, 1000
Sample #3: 11-2-04, 1000 11-3-04, 1000

Test initiated (date, time): 10-29-04, 1700  Test terminated (date, time): 11-5-04, 1040
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 [ CV %
0% 100 | 100 | 100 | 100 S 100 98 98
32% 90 [100]| 90 | 100 100 98 96
42% 100 | 100 | 100 | 100 100 100 100
56% 100 | 100 | 100 | 90 100 98 96
75% 70 | 100 | 100 | 100 98 98 94
100% 100 | 100 | 100 | 100 98 96 96

DATA TABLE FOR GROWTH OF FATHEAD MINNOWS

Average Dry Weight in milligrams in replicate chambers

Effluent Conc % A B C D =S| Mean Dry Weight | CV%
0% 0.435 | 0.405 | 0.431]0.380 EI3SEy 0.407
32% 0.364 | 0.548 | 0.394 | 0.530 0.423
42% 0.499 | 0.568 | 0.651 | 0.457 0.544
56% 0.563 | 0.536 | 0.533]0.574 0.554
75% 0.489 | 0.591 | 0.569 | 0.636 0.523
100% 0.571 | 0.548 | 0.545 | 0.490 0.549

Coefficient of Variation = standard deviation / mean * 100

Toxicity Testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K410771, Page 7



Arkansas /-\nofyh'c:(f 3 ]

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)= 9.32 %
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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: 10-27-04 10-28-04

Sample #2: 10-31-04, 1000 11-1-04, 1000
Sample #3: 11-2-04, 1000 11-3-04, 1000

Test initiated (date, time): 10-29-04, 1450  Test terminated (date, time): 11-4-04, 0740

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 24 27 25 31 24 22

B 19 25 25 31 29 20

C 27 23 24 26 26 18

D 27 26 28 30 23 26

E 24 28 22 26 27 27

F 22 25 26 21 25 21

G 29 23 28 28 28 27

H 27 29 24 32 33 26

I 25 30 24 24 29 X0

J 28 29 27 28 28 28

Mean 25.2 26.5 25.3 27.7 27.2 215
Mean/surviving female| 25.2 26.5 25.3 27.7 27.2 23.9
CV%* 121 | OO ot ] RN Lk et

X=Dead Adult; M= Male (Ntdered 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 90

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
c) Coefficient of variation (parameter TQP3B)= 15.3 %
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APPENDIX A

Chain of Custody Forms
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APPENDIX B

Effluent and Dilution Water Data
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CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING Fathead Minnow

Lab #/Sample ID__ |, (A \O>1 | Test Start (DatefTime) 13- 7<4 - Ok /1700
Chent [Ty Test End {Date/Time) Lwrs-Otd ;iO"-{—C)
Day of Test
1 3 5 6 7 notes/remarks
Control 1004 In-39 |/af3; | 'V/y /2 | 1/ \‘!l’q Ol S5 H‘-\—
DO (mg/t) [INITIAL 1 (, 7.7 2 | e |14 | 1.0
FINAL 1% |22 1 eg1e |wa
pHmg/L)  |[INITIAL ‘) L} 1.4 17% [0 a P I e X
FINAL 7.< ) W 1% 2.1 P H1 w
temp(C) _ |INITIAL 200 |20, 120,94 12071203 205 |24 ‘7
FINAL o250 |50 2350 |zse | 25.0] 250
ALKALINITY(mg/L) 2y e
HARDNESS(mg/L) U >
CONDUCTIVITY(umhos/cm) | |5 —
CHLORINE(mg/L) B 5 3
CONC: 27 32/. 32) | 221 | 221 | 374
DO (mg/) |INITIAL 10 27 12 12 2.4 |0
FINAL 2,2 2% | % | 8% ua
pH(mg/L)  |INITIAL 2.4 24 [ 2% [9% | 20 | AN
FINAL 2.4 |2 NS |79 e |7 4
temp(C) INITIAL 210 2o 3 121.2 | 72041 219 | 218 1219
FINAL 26,0 U 12650 250123¢125.0| 290
CONC: Yzd. |2/ |J2z. | X2 | d2t| gzt | dZ)
DO (mg/l) INITIAL A 2.5 | 12 179 [ 21 | 7))
FINAL 7.2 WY 120 | ow | e | 1,
pH(mg/L)  [INITIAL 1% 7 :.1 2¢ |k |15 |22 [ 127
FINAL ST 15 | 7 7-=s 21 AV
temp(C) INITIAL LU ‘Lc’)l 7 2L 6 1204 | 219 | 215 [ 219
FINAL 2¢O Vo O | 2950 | 750 | 25,0 T'Z'Sa'CJ
CONC: 25094 g’é/ c¢ | egal- |t | sl | sul
D.O (mg/L) |INITIAL “11 0.9 g | ¥.0 19 | 74
FINAL Thi. 3 AN | o % | L9 ] .Y
pH(mg/L)  |INITIAL 1% |6 7. 6| 7w | 2% 4 il
FINAL 7, A 4 4.5 T | 35 | 1 AN
temp(C)  |INITIAL 210 1220 121,91 2091219 1 208 | 214
FINAL 2S5 C |2S,0 | 250|250 | 250 1290 (250
CONC: Yl 125/ e/ | i ase | - | 15T
D.O (ma/l) [INITIAL 1% 2. 6|0 | U | g )
FINAL YA A5 | 70 | LS | 2.0 | 9
pH(mg/)  [INITIAL 5.7 S l92d |7 | 721 | a8 n|
FINAL e | 7€ |0 i | 2d | 2% | D
temp(C) INITIAL 210 2 lal, g G | 220 21% 1221
FINAL 2% 0 co | 750280 | 250 250 125 0
CONC: Q0] [roo~ |1 oY, | 1cO)] it | too! | ol
D.O (mg/t) [INITIAL 13 |27 7.0 |15 | 3] 2 | Nz
FINAL 7,0 2.3 | 7.0 b3 | L. ¥
pH(mg/L)  [INITIAL 2l 2.4 2w 27 198 12D
FINAL Y] =0 75 | 94 | 29 ‘753
temp(C)  [INITIAL 2L0 G [22.3 [ 409 |22V [ 218 [Z22%
FINAL 25T @) >0 | 250 | 250 | s o 7:3-0
CONC- 100%| A N A Al B G C
ALKALINITY{ (mg/L) A oS 00— ® e |
HARDNESS(1mg/L) 134G = 240 =t 13D |
CONDUCTIVITYiumnosiem) | 2940 S I > I V) [——
|CHLORINE(my/; Pagle. o — e DA e L I ——— = i




CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING

Ceriodaphnia dubia

Lab #/Sample ID (/04 )0y | Test Start (DatefTime) | 76 -Gl /1050
Client [ 1055121 Test End (Date/Time) |- &-O4/ &rd 0
Day of Test
1 2 3 4 6 7 8 notes/remarks
Control 1054 l1ofzg | 70 /37| W TE o4 SS il
D.O (mg/L) [INITIAL e 176 |7 1.0 24
FINAL 249 |73 1.3 | 1.1 2,0
pH INITIAL 24 |7 [y 7.% .0
FINAL 3 |[7,1 24 | 1.4
temp(C) INITIAL 21,0 | 2o.s | 704 |20 21¥
FINAL 25,0 | %o | 150 | 250 290 |25.0
ALKALINITY({mg/L) 20
HARDNESS(mg/L) 43 >
CONDUCTIVITY(umhos/em) | j9=5 >,
CHLORINE(mg/L) Qs =
CONC: 22 . | o2 217, 27 ). 272/
D.0 (mg/L) |INITIAL e |76 |72 2. RAY
FINAL 24 | 725 7.1 .0 RivE
o INITIAL -4 [z |+4 | 1% 2.7
FINAL 23 |79 |l | 1 15
temp(C) __[INITIAL 21,0 _[203 21,3 | 789 21%
FINAL 25,0 |%s. |26.2 |2s.0 250
CONC: Ud.lwvex [ gzr. | U2 iz
D.0 (mg/L) |INITIAL L (> 6 7. | D.ls 1.0
FINAL 7.2 1723 |2l A7 LA
pH INITIAL 1% 2.9y |74 7 Lo 1.7
FINAL 22 |29 |AMd | 15 15
temp(C)  |INITIAL 210 |20 |2te | 706 [ 219 | 21X
FINAL 20 15 e |70 | ZBo |zs5.0 |220
CONC: il |sé4 |57 | sSul sirl | ool
D.O (mg/l) |INITIAL 21 |28 [y ny 1.9
FINAL 2o |73 |m2 |12 1z 5
pH INITIAL 5 |2.¢ | v 2.
FINAL 2.5 |72y AU Yl 14
temp(C)  |INITIAL 210 (222 [9). 209 ANS
FINAL Xao | B | 750 s |2s.c |250
CONC: 1. 784 |72 | el 5],
D.O (mglL) |INITIAL SR e o N - 15 aN
FINAL 7o |70 7.2 1 1% 29
pH INITIAL 22 1728 124 1242 1.3
FINAL % 1723 |he | 1w BAs
temp(C)  |INITIAL 210 |22, 2 lay | 2049 21.%
FINAL 280 |50 |50 | 2.8 |zse 1250
CONC: loo 1 .[10 o7 | 100X AT L o0 -
D.O (mg/l) |INITIAL 2K (1.2 2.7 1.5 $. 2
FINAL 2 bbb |73 [ 4 17 L9
pH INITIAL 272 |1y [Hy 28 | 1.5
FINAL 25 |73 926 [ad 1L | 15
temp(C)  [INITIAL 200 | =226 |22 | 7204 |72 zl¥
FINAL A4S0 | =S9 | =0 | so | zso 250
CONC: 100%| A A A [N (Al C
ALKALINITY( (mg/L) “ ;a v = X
HARDNESS(mag/L) (200 S| (XD | ——| 1500
CONDUCTIVITY(umhos/cm) | 2%, 3 7340 |——= 230
CHLORINE(mg/L) (o0 P N =
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APPENDIX C

Fathead Minnow Raw Data and Statistics

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K410771



SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB # SAMPLEID \(\U)]7] )

TEST START  DATE | 2¢] TIME {—{(_{

CLIENT x Ju >t TEST END DATE |\-¢5 TIME 1T\
AGE AND SOURCE OF MINNOWS 7 L% VA, B uedoy
DAY (NUMBER SURVIVING) “SURVIVAL
REP # start 1 2 3 4 5 6 7 % MEAN % |CV
CONC: A o lro o g [lo | e lio 1 (0D
. B iy |76 o o [ 1elio |1 ;¢
QU(\L(T ;,\ & (o Jto 1O Lo | 1S | o 116 | 100 Q%/ | 45t/
D (0 |0 O 11w | WO I | 1o
E * 1o |9 9 14 a4 | 4 a4t
CONC: A 0 | (o G A4 g A q 4 GO
: L lwo [o» [10 [0 [0 | © |io | IS _
7);./ c 1o | 4 4 19 |14 A a0 O?Lo/
D o | CHECHECHECE BN
E Yol I 1wl |0 [ip | o | 106
CONC: _ |A o |10 | D 1o | 10 o | o
B o o [0 [0 [0 110 [ | 0b N
i |C 10 [0 1O | 1O (< |10 |9 | IDO/
42/ D 10 1o o |10 (© | o (@] 19G
E Polo [ | 10 10 [0 [ IS | o
CONC:  |A o 1o [io 10 [0 0O 0 [0 | 100
B o | | [ 01w [ |10
SU(/ C D |10 (C | 1O | {0 \D 10 10 O((.Q/
. D LD 9 4 9 9 q q “0
E Pl o (9 g [9 [4 149 | 90
CoNc: A 1w 1.9 219 |49 [7 |7 |1 10
B lo [1D o | o | (e [10 110 1o _
7‘5/ c (D |10 10 \O 1\ 1o 1o 10 OH»/
A [ | Jo [ o |0 o [ | oD
E 1o |0 10 | 10 1o | g | 1S o0
CONC: g 1o | | .o o 1O rfg) 1O i (oo
o [y [ (OO0 w | o [SB! . "
00T € R o (10 10 lollv [ID [ IS0 O“JI 9.3/
D I | [ [jo [ 12 110 |10 | v
E Y19 Je [8 [g [ ¥ [ | % 20
ANALYST: Ol 3¢ |30 i | nea ~E wa |
DATE: oA’| Wso [0 [11V [wZ [1-2 [ (WS
NIME: hop [fesolia e [1wzolizan ie®0 | B¥licuo

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: K410771 TEST DATES (BEGIN / END): 10/29-11/4, 2004
CLIENT: Weston WEIGHING DATE / TIME: 11/8/04, 1045
ANALYSTS: mg, ad DRYING TEMP (DEGREES C): 60
SAMPLE ID: DRYING TIME (HOURS): 24
FINAL INITIAL TOTAL DRY DRY WEIGHT
DRY WEIGHT WEIGHT WEIGHT OF | numeEer OF
TIN+LARVAE TIN LARVAE oF LARVAE
REP # (9) (9) (9) LARVAE (mg)
CONTROL |A 0.93360 0.92925 0.00435 10 0.435 AVG DRY
B 0.93178 0.92773 0.00405 10 0.405 WEIGHT (mg)
c 0.93551 0.93120 0.00431 10 0.431 0.407
D 0.93323 0.92943 0.00380 10 0.380 cv
E 0.92915 0.92532 0.00383 10 0.383 6.35
EONC: A 0.93221 0.92857 0.00364 10 0.364 AVG DRY
B 0.93917 0.93369 0.00548 10 0.548 WEIGHT (mg)
32% |C 0.93591 0.93197 0.00394 10 0.394 0.423
D 0.93852 0.93322 0.00530 10 0.530 cv
E 0.93539 0.93258 0.00281 10 0.281
CONC: A 0.94284 0.93785 0.00499 10 0.499 AVG DRY
B 0.94012 0.93444 0.00568 10 0.568 WEIGHT (mg)
42% |C 0.93924 0.93273 0.00651 10 0.651 0.544
D 0.94028 0.93571 0.00457 10 0.457 cv
E 0.93622 0.93079 0.00543 10 0.543
CONC: A 0.93907 0.93344 0.00563 10 0.563 AVG DRY
B 0.94347 0.93811 0.00536 10 0.536 WEIGHT (mg)
56% |C 0.94113 0.93580 0.00533 10 0.533 0.554
D 0.94080 0.93516 0.00574 10 0.574 cv
E 0.94145 0.93583 0.00562 10 0.562
CONC: A 0.92765 0.92276 0.00489 10 0.489 AVG DRY
B 0.93451 0.92860 0.00591 10 0.591 WEIGHT (mg)
75% |C 0.94144 0.93575 0.00569 10 0.569 0.523
D 0.94176 0.93540 0.00636 10 0.636 cv
E 0.94038 0.93707 0.00331 10 0.331
CONC: A 0.93440 0.92869 0.00571 10 0.571 AVG DRY
B 0.93157 0.92609 0.00548 10 0.548 WEIGHT (mg)
100% |C 0.93726 0.93181 0.00545 10 0.545 0.549
D 0.93718 0.93228 0.00490 10 0.490 cv
E 0.93554 0.92962 0.00592 10 0.592 6.95

REMARKS:

CV = (STANDARD DEVIATION/MEAN)*100




Fimephales promelas

WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST

FATHEAD MINNOW

TEST 1000.0

LAB#/#s: /L) [()]) | TEST DATES (BEGIN/END): |5 20) /)| <=
CLIENT: )\ J0S54207) WEIGHING DATE / TIME: LSl | 104
ANALYSTS: (i 3T DRYING TEMP (DEGREES C): | 10>°
SAMPLE ID: A DRYING TIME (HOURS): -1
FINAL INITIAL TOTAL DRY DRY WEIGHT
DRY WEIGHT WEIGHT WEIGHT OF | numser OF
TIN+LARVAE TIN LARVAE oF LARVAE
REP # (9) (9) )] LARVAE (mg)
contrRoL [A 2|0 .93zi.0 092925 AVG DRY
B F1C. 9315|0927 72 WEIGHT (mg)
c xzlo.9355) [0.931 %0
p #[0.9323>3 09294353 cv
e 4010 9915 |0.929372
lcone: At [O 93321 [0.92%57 AVG DRY
B42]0.439)7 [0.9339 WEIGHT (mig)
27.] et [D.93549) [092197
- p44 (0. 93 52(0.93322 oy
e 190, 4359y [093258
lcone: a6 [0, G424 0-4378% AVG DRY
847 |0 4401 [0-934UY WEIGHT (mg)
L\LZ// c4¥ 10.93% a4 0‘01'3’2‘7-?)
p 49 ]0. 940127 [0-439 7 cv
EXD |0.93 1,22 10930 79
CONC: A9 [0.943907 [0.95344 AVG DRY
BYL [O. 443U PA3EII WEIGHT (mg)
¢? |0a4yn3 (093950
6(-0/ oM |C.q4pap [0.92%1k cv
ST [0. 94145 [0.4239%53
[conc: AL 10937065 [0.99Z22T6 AVG DRY
BU1|0. 93451 [0.928 60 WEIGHT (mg)
co¥|0. 94 1Y |0.93519
75/ p 40,9417 [0 93540 cv
ECC |0.949033 (093707
lcone:  [awi [0 .a2840 [0 2469 AVG DRY
BZ |0 931571]0.92609 WEIGHT (mg)
100/ cy? |0,93130]0.95( 8|
DM |0, 43118 [0.93228 cv
| ELT|0. 43554092967

REMARKS:

CV = (STANDARD DEVIATION/MEAN)*100




AA# K410771 FATHEAD MINNOW SURVIVAL, 10-29-04
File: k410771s Transform: ARC SINE (SQUARE ROOT (Y))

shapiro - Wilk's test for normality

= 0.301
o= 0.758
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.

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



AA# K410771 FATHEAD MINNOW SURVIVAL, 10-29-04
Tile: k410771s Transform: ARC SINE (SQUARE ROOT (Y))

dartley's test for homogeneity of wvariance
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.



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

SRP

oo b PAPPWLWLOWWDDOONDMDMDNNRERRERE

IDENTIFICATION
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL

32 % EFFLUENT
32 % EFFLUENT
32 % EFFLUENT
32 % EFFLUENT
32 % EFFLUENT
42 % EFLLUENT
42 % EFLLUENT
42 % EFLLUENT
42 % EFLLUENT
42 % EFLLUENT
56 % EFFLUENT
56 % EFFLUENT
56 % EFFLUENT
56 % EFFLUENT
56 % EFFLUENT
75 % EFFLUENT
75 % EFFLUENT
75 % EFFLUENT
75 % BFFLUENT
75 % EFFLUENT

100 % EFFLUENT

100 % EFFLUENT

100 % EFFLUENT

100 % EFFLUENT

100 % EFFLUENT

AA# K410771 FATHEAD MINNOW SURVIVAL,

k410771s

10-29-04

NUMBER OF GROUPS:

6



AA# K410771 FATHEAD MINNOW SURVIVAL, 10-29-04

Tile: k410771s Transform: ARC SINE (SQUARE ROOT (Y))
STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment
TRANSFORMED RANK CRIT.
5ROUP IDENTIFICATION MEAN SUM VALUE df S1IG
1 CONTROL 1.379
2 32 % EFFLUENT 1.347 25.00 16.00 5.00
3 42 % EFLLUENT 1.412 30.00 16.00 5.00
4 56 % EFFLUENT 1.347 25.00 16.00 5.00
5 75 % EFFLUENT 1.328 27.00 16.00 5.00
6 100 % EFFLUENT 1.351 27.00 16.00 5.00

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



AA # K410771, FATHEAD MINNOW GROWTH, 10-29-04
File: k410771g Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

0.141

(W)
I

N = 0.950

Critical W (P 0.05) (n = 30) = 0.927
Critical W (P 0.01) (n = =

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



AA # K410771, FATHEAD MINNOW GROWTH, 10-29-04
*ile: k410771g Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance
~alculated Bl statistic = 17.64

Table Chi-square value = 15.09 (alpha
Table Chi-square value = 11.07 (alpha

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



LITLE: AA # K410771, FATHEAD MINNOW GROWTH, 10-29-04

FILE: k4107719
[RANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
SRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 0.4350 0.4350
1 CONTROL 2 0.4050 0.4050
1 CONTROL 3 0.4310 0.4310
1 CONTROL 4 0.3800 0.3800
1 CONTROL 5 0.3830 0.3830
2 32 % EFFLUENT 1 0.3640 0.3640
2 32 % BEFFLUENT 2 0.5480 0.5480
2 32 % EFFLUENT 3 0.3940 0.3%940
2 32 % EFFLUENT 4 0.5300 0.5300
2 32 % EFFLUENT 5 0.2810 0.2810
3 42 % EFFLUENT 1 0.4990 0.4990
3 42 % EFFLUENT 2 0.5680 0.5680
3 42 % EFFLUENT 3 0.6510 0.6510
3 42 % EFFLUENT 4 0.4570 0.4570
3 42 % EFFLUENT 5 0.5430 0.5430
4 56 % EFFLUENT 1 0.5630 0.5630
4 56 % BEFFLUENT 2 0.5360 0.5360
4 56 % EFFLUENT 3 0.5330 0.5330
4 56 % EFFLUENT 4 0.5740 0.5740
4 56 % EFFLUENT 5 0.5620 0.5620
5 75 % BFFLUENT 1 0.4890 0.4890
5 75 % EFFLUENT 2 0.5910 0.5910
5 75 % EFFLUENT 3 0.5690 0.5690
5 75 % EFFLUENT 4 0.6360 0.6360
5 75 % EFFLUENT 5 0.3310 0.3310
6 100 % EFFLUENT il 0.5710 0.5710
6 100 % EFFLUENT 2 0.5480 0.5480
6 100 % EFFLUENT 3 0.5450 0.5450
6 100 % EFFLUENT 4 0.4900 0.4900
6 100 % EFFLUENT 5 0.5920 0.5920



AA # K410771, FATHEAD MINNOW GROWTH, 10-29-04

File: k4107719 Transform: NO TRANSFORMATION
STEEL'S MANY-ONE RANK TEST = Ho:Control<Treatment
TRANSFORMED RANK CRIT
JROUP IDENTIFICATION MEAN SUM VALUE df SIG
1 CONTROL 0.407
2 32 % EFFLUENT 0.423 27.00 16.00 5.00
3 42 % BFFLUENT 0.544 40.00 16.00 5.00
4 56 % EFFLUENT 0.554 40.00 16.00 5.00
5 75 % EFFLUENT 0.523 35.00 16.00 5.00
6 100 % EFFLUENT 0.549 40.00 16.00 5.00

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

Ceriodaphnia dubia Raw Data and Statistics

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K410771
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FISHER'S EXACT TEST

NUMBER OF
_ID?NTI?I?%TION ALIVE DEAD TOTAL ANIMALS
CONTROL 10 0 10
32% effluent 10 0 10
___________________ ToTAL 2 2
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 i0 0 10
42% effluent 10 0 10 B
________________ 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
yetween CONTROL and TREATMENT at the 0.05 level.

FISHER'S EXACT TEST

CONTROL 10 0 10

56% effluent 10 0 10



CRITICAL FISHER'S VALUE (10,10,10) (p=0.05) IS 6. b VALUE IS 10.
Since b is greater than 6 there is no significant difference
yetween 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
_______ T?TAL ) 20 o 0 - Eg_______
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 %NIMALS
CONTROL 10 0 10
100% effluent 9 1 1?__
_____________ oL
CRITICAL FISHER'S VALUE (10,10,10) (p=0.05) IS 6. b VALUE IS 9.

Since b is greater than 6 there is no significant difference
Setween 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 1



AA$# K410771, CERIODAPHNIA REPRODUCTION, 10-29-04
"ile: k410771c Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

Xkkkkk*k* Shapiro - Wilk's Test is aborted ****k*k*

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

lotal number of replicates = 60



AA# K410771, CERIODAPHNIA REPRODUCTION, 10-29-04
wile: k410771lc Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance

lalculated Bl statistic = 27.01
Table Chi-square value = 15.09 (alpha = 0.01, df = 5)
fable Chi-sgquare value = 11.07 (alpha = 0.05, df = 5)

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



LITLE: AA# K410771, CERIODAPHNIA REPRODUCTION, 10-29-04
FILE: k410771c

'RANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
SRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 24.0000 24.0000
1 CONTROL 2 19.0000 19.0000
1 CONTROL 3 27.0000 27.0000
1 CONTROL 4 27.0000 27.0000
1 CONTROL 5 24.0000 24.0000
1 CONTROL 6 22.0000 22.0000
1 CONTROL 7 29.0000 29.0000
1 CONTROL 8 27.0000 27.0000
1 CONTROL 9 25.0000 25.0000
1 CONTROL 10 28.0000 28.0000
2 32 % EFFLUENT 1 27.0000 27.0000
2 32 % EFFLUENT 2 25.0000 25.0000
2 32 % EFFLUENT 3 23.0000 23.0000
2 32 % EFFLUENT 4 26.0000 26.0000
2 32 % EFFLUENT 5 28.0000 28.0000
2 32 % EFFLUENT 6 25.0000 25.0000
2 32 % EFFLUENT 7 23.0000 23.0000
2 32 % EFFLUENT 8 29.0000 29.0000
2 32 % EFFLUENT 9 30.0000 30.0000
2 32 % EFFLUENT 10 29.0000 29.0000
3 42 % EFFLUENT 1 25.0000 25.0000
3 42 % EFFLUENT 2 25.0000 25.0000
3 42 % EFFLUENT 3 24.0000 24.0000
3 42 % EFFLUENT 4 28.0000 28.0000
3 42 % EFFLUENT 5 22.0000 22.0000
3 42 % EFFLUENT 6 26.0000 26.0000
3 42 % EFFLUENT 7 28.0000 28.0000
3 42 % EFFLUENT 8 24.0000 24.0000
3 42 % EFFLUENT 9 24.0000 24 .0000
3 42 % EFFLUENT 10 27.0000 27.0000
4 56 % EFFLUENT 1 31.0000 31.0000
4 56 % EFFLUENT 2 31.0000 31.0000
4 56 % EFFLUENT 3 26.0000 26.0000
4 56 % EFFLUENT 4 30.0000 30.0000
4 56 % EFFLUENT 5 26.0000 26.0000
4 56 % EFFLUENT 6 21.0000 21.0000
4 56 % EFFLUENT 7 28.0000 28.0000
4 56 % BFFLUENT 8 32.0000 32.0000
4 56 % EFFLUENT 9 24.0000 24.0000
4 56 % EFFLUENT 10 28.0000 28.0000
5 75 % BEFFLUENT 1 24.0000 24.0000
5 75 % BEFFLUENT 2 259.0000 29.0000
5 75 % EFFLUENT 3 26.0000 26.0000
5 75 % EFFLUENT 4 23.0000 23.0000
5 75 % EFFLUENT 5 27.0000 27.0000
5 75 % EFFLUENT 6 25.0000 25.0000
5 75 % EFFLUENT 7 28.0000 28.0000
5 75 % EFFLUENT 8 33.0000 33.0000
5 75 % EFFLUENT ] 29.0000 29.0000



5 75 % EFFLUENT 10 28.0000 28.0000
6 100 % EFFLUENT 1 22.0000 22.0000
6 100 % EFFLUENT 2 20.0000 20.0000
6 100 % EFFLUENT 3 18.0000 18.0000
6 100 % EFFLUENT 4 26.0000 26.0000
6 100 % EFFLUENT 5 27.0000 27.0000
6 100 % EFFLUENT 6 21.0000 21.0000
6 100 % EFFLUENT 7 27.0000 27.0000
6 100 % EFFLUENT 8 26.0000 26.0000
6 100 % EFFLUENT 9 0.0000 0.0000
6 100 % EFFLUENT 10 28.0000 28.0000



AA# K410771, CERIODAPHNIA REPRODUCTION, 10-29-04

wile: k410771c Transform: NO TRANSFORMATION
STEEL'S MANY-ONE RANK TEST - Ho:Control«Treatment
TRANSFORMED RANK CRIT
3ROUP IDENTIFICATION MEAN SUM VALUE df SIG
1 CONTROL 25.200
2 32 % EFFLUENT 26.500 117.00 75.00 10.00
3 42 % EFFLUENT 25.300 103.00 75.00 10.00
4 56 % EFFLUENT 27.700 126.00 75.00 10.00
5 75 % EFFLUENT 27.200 122.00 75.00 10.00
6 100 % EFFLUENT 21.500 90.00 75.00 10.00

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

Organism History

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K410771



AQUATOX, INC.

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

TEST ORGANISM HISTORY
DATE SHIPPED SO PR %/5%0_5'»95 /544,4,( A/
/D'méaéa rhs mz fas
' Vi

———— 7

# >
SUANTITY sHiPPED P - 300

AGE/LIFE STAGE .MS_M ¢ . S Z
7/ 5/7"?:)
BROODSTOCK SOURCE %{//gﬁ&v '%Amﬁﬂh..

SPECIES

CULTURE WATER _//,?%f/f/ﬂgﬁﬁz’é
ALKALINITY (Mg/l as CaCO,) =, 5O
@Emsmmny (ppt) = /0
FEEDING /Pf»n“

COMMENTS

PACKAGED BY -

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

Comments:

) 7

Facility Supervisor

Aquatic BioSystems, Inc ¢ Quality Research Organisms
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APPENDIX F

Quality Assurance Charts

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K410771
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APPENDIX G

Lab Certification

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K410771
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