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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 quarter for both Ceriodaphnia
dubia and Pimephales promelas. The test results in this report represent the testing for the
second quarter of 2003.

Plant Operations

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

Effluent samples were collected as follows:

Arkansas Analytical
-3 Inc.

Sample Collection:

Date, Time Started

Date, Time Ended

Sample #1: 6-18-03, 1400 6-19-03, 1400
Sample #2: 6-19-03, 1400 6-20-03, 1400
Sample #3: 6-23-03, 1000 6-24-03, 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: 6-20-03, 0825 4
Sample #2: 6-20-03, 1635 4
Sample #3: 6-26-03, 1615 4

Chain of custody documentation is located in Appendix A.

The permit designates the receiving water to be used as dilution water for the toxicity
tests. Synthetic dilution water was substituted either because zero flow conditions existed
or due to an earlier characterization of the receiving water as being toxic.

Each sample was analyzed for pH, hardness, total alkalinity, and conductivity. Results are

provided in Appendix B.

Dilution Series

Five dilutions in addition to a control (0% effluent) were used in the toxicity tests. The
dilutions, which were made with synthetic water, were 32%, 42%, 56%, 75%, and 100%.
The low-flow effluent concentration (critical dilution) was defined as 100% effluent.
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Test Methods

EPA Method 1000.0, Fathead Minnow, Pimephales promelas, Larval Survival and
Growth Test, was used in this bioassay. Larvae are exposed in a static renewal system for
seven days and the results are based on the survival and growth (increase in weight) of the
larvae. There were no deviations from the reference method. The test chambers were 500
ml plastic cups, and each chamber contained ten organisms in a test solution volume of
250 mls. The test temperature was 25 degrees Centigrade. Raw data and statistics are
provided in Appendix C.

EPA Method 1002.0, Cladoceran, Ceriodaphnia dubia, Survival and Reproduction Test,
was also used. Neonates are exposed in a static renewal system until at least 60% of the
control organisms have produced a third brood. Results are based on the survival and
reproduction of the organisms. One neonate was placed in each of ten replicate chambers
using a randomizing template. Test chambers were 30 ml plastic cups filled with 15 ml of
test solution. The test temperature was 25 degrees Centigrade. Raw data and statistics are
provided in Appendix D.

Test Organisms

The organisms used in Test 1000.0 were < 24 hour old Fathead Minnows, Pimephales
promelas, which were purchased from Aquatox; a copy of the organism history is
provided in Appendix E.

The organisms used in Test 1002.0 were < 24 hour old Ceriodaphnia dubia neonates, (all

born within the same eight hours), obtained from an in-house culture. An organism
history is provided in Appendix E.
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Quality Assurance

Test Acceptability

TEST ACCEPTANCE CRITERIA for Ceriodaphnia dubia
Control Criteria Results | Pass | Fail
Greater than or equal to 80% survival 90% X
Average of 15 or more young per surviving female 16.8 X
At least 60% of surviving females should have produced 3 60% X
broods
The percent coefficient of variation between replicates must 35.9% 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 94% X

The percent coefficient of variation between replicates must 5.83% X

be 40% or less for survival

Minimum of 0.25 mg average dry weight of surviving 0.550 X
controls

The percent coefficient of variation between replicates must | 7.21% 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: 500 ppm KCI NOEC Survival; 500 ppm KCI
LOEC Survival: 1000 ppm KCl LOEC Survival: 1000 ppm KCI
NOEC Reproduction: | 250 ppm KCI NOEC Growth: 500 ppm KCI
LOEC Reproduction: | 500 ppm KCI LOEC Growth: 1000 ppm KCI

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 15.2 %CV survival (critical 0%
(critical dilution) dilution)
%CV Reproduction (critical 22.7% Mean dry weight (critical 0.721
dilution) dilution) in milligrams
%CV growth (critical 7.18%
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 Unolrea - Mg}/.@j
Melissa Green Andrea Fox L
T f?sa Canfield ) Mark Wilson

A

sie Redican
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SUMMARY REPORTING FORMS FOR CHRONIC BIOMONITORING
FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL
PIMEPHALES PROMELAS

PERMITTEE: Magcobar Mine Site

NPDES #: AR0049794

Arkansas Analyfical ™
Inc. ]

Sample Collection:

Date, Time Started

Date, Time Ended

Sample #1: 6-18-03, 1400 6-19-03, 1400
Sample #2: 6-19-03, 1400 6-20-03, 1400
Sample #3; 6-23-03, 1000 6-24-03, 1000

Test initiated (date, time): 6-20-03, 1500

Dilution water used:

Soft Synthetic

Test terminated (date, time): 6-27-03, 1330

DATA TABLE FOR FATHEAD MINNOW SURVIVAL

Percent Survival in Replicate Chambers

Mean Percent Survival

Effluent Conc % A B C D E |24 hours| 48 hours | 7 days | CV %
0% 90 | 100] 100 | 90 | 90 98 98 94 5.83
32% 100 | 100 [ 100 [ 90 | 100 100 100 98

42% 100 | 100 | 100 | 100 | 100 100 100 100

56% 100 | 90 | 100 | 100 | 100 100 100 98

75% 100 | 100 | 100 | 100 | 100 100 100 100

100% 100 | 100 | 100 | 100 | 100 100 100 100 0.00

DATA TABLE FOR GROWTH OF FATHEAD MINNOWS
Average Dry Weight in milligrams in replicate chambers

Effluent Conc % A B C D E | Mean Dry Weight | CV%
0% 0.490 | 0.555 | 0.600 | 0.545]0.562 | 0.550 7.21
32% 0.693 | 0.603 [ 0.609| 0.551 | 0.654 0.622

42% 0.666 | 0.675 | 0.606| 0.590 [ 0.567 0.621

56% 0.718 | 0.602 [ 0.698| 0.816 | 0.801 0.727

75% 0.737 | 0.751 | 0.653|0.719 | 0.647 | 0.701

100% 0.661 | 0.687 [ 0.7910.753(0.714 [ | 0.721 6.89

Cocfficient of Variation = standard deviation / mean * 100
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SUMMARY REPORTING FORMS FOR CHRONIC BIOMONITORING
FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL
Pimephales promelas

1. Dunnett’s procedure or Steel’s Many-One Rank Test as appropriate:
Is the mean survival at 7 days significantly different (p=0.05) than the control survival for:

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

2. Dunnett’s Procedure
Is the mean dry weight (growth) at 7 days significantly different (p=0.05) than the control’s dry
weight (growth) for:

a) LOW FLOW OR CRITICAL DILUTION, (100%) YES NO X
3. IfNO was answered to 1.a) enter [0] otherwise enter [1] (parameter TLP6C): 0
4. IfNO was answered to 2.a) enter [0] otherwise enter [1] (parameter TGP6C): 0

5. Enter percentage corresponding to each parameter below:

a) NOEC survival (parameter TOP6C)= 100 % effluent
b) NOEC growth (parameter TPP6C)= 100 % effluent
¢) 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: 6-18-03, 1400 6-19-03, 1400
Sample #2: 6-19-03, 1400 6-20-03, 1400
Sample #3: 6-23-03, 1000 6-24-03, 1000

Test initiated (date, time): 6-20-03, 1145

Dilution water used:

Soft Synthetic

Test terminated (date, time): 6-28-03, 0900

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

PERCENT EFFLUENT
Replicate 0% 32% 42% 52% 75% 100%
A 13 16 22 X6 10 10
B 25 24 22 7 20 10
C X1 X0 15 13 12 16
D 7 6 7 7 18 18
E 24 25 24 16 13 14
F X7 X16 11 27 5 12
G 19 11 12 21 10 17
H 13 13 14 7 6 18
| 15 19 15 12 20 18
J 18 14 21 17 8 19
Mean 14.2 14.4 16.3 13.5 12.2 15.2
Mean/surviving female| 16.8 16.0 16.3 14.1 12.2 15.2
CV%* 35.9 1 L Ll v b, | 227

X= Dead Adult; M= Male (Not considere?i 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 80 80 100 90 100 100

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
c) Coefficient of variation (parameter TQP3B)= 0 %
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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 KAO LGS Y L Test Start (DatefTime) (¢ -0 03/ (SOD
Client { ,YpXpin Test End (Date/Time) 0-21-03/1350
Day of Test
1 2 3 4 5 6 7 notes/remarks
Control @20 [10/2) |e/22 | )3 /24 (0/2S | @/2le] SS FH52
D.O (mg/L) [INITIAL 7.9 1A 4.2 £% s w72
FINAL 1% [ 104130 lipol 2| bb|lg.2
pH(mg/L)  |INITIAL -7 |22~ [7] 2.5 168 [7.6 [0S
FINAL 10168 168 N8 123 | (44 |lato
temp(C)  |INITIAL 223D 21.71721.9 | 214 [23.0]|23.2 |22. |
FINAL 220 | 250[25.0 |25 .0l 252 [25° [35.0
ALKALINITY(mg/L) I1p 3
HARDNESS(mg/L) 50 | =
CONDUCTIVITY(umbos/em) | (o Lo S|
CHLORINE(mg/L) 0,05 >
CONC: L 12/ 32y | 327 (287 |32/ | 227
D.O (mg/l) [INITIAL O | 794 |96 |89 4 s 7.1
FINAL 16 4| 80 [lplo | bt |l |S.Y
pH(mg/L) _ [INITIAL 1 |72 172§ 2] 17216 9.1 (k-
FINAL 10 |20 [l 4 | 20 |l oS
temp(C) _ |INITIAL 22.9 | 206 |Z1-§ 14 |22.3 1227 |22.%
[FiNAL 250 | 23.0]250[25.01 25 Y252 |35.0
CONC: vl VA IEFVA IEFVA EPYA ERYA IERYA
D.O (mg/l) |INITIAL O | 17199 |90 170 |4 |1.0
FINAL 2% 1104180 (5 |z | 64 |sy
pH(mg/L)  |INITIAL X | 12 17.0 | 71 190 |70 |X
FINAL .\ 6% | u.w |(g. 10 | .2 |t
temp(C) __|INITIAL 233 1209 | 207 22,1 |122.[ 4.5 123.2
FINAL 2590 | 72501250 |25 Q1 75. 9|20 125 .0
CONC: alof, |5\ | s\ [SWY |5y | Sl |sus
D.O (mg/l) [INITIAL, %<\ 1 7¢€ lio0o]| Gzl 4 [wHd 7.0
FINAL 7110413l [bS|T D lte s Y
[pH(mg/L)  |INITIAL b |12 170 |70 |10 | 1.1 |
FINAL 21 |04 oo |G 1,9 | G2 |b.g
temp(C) __[INITIAL 23w | U | U (225234 |252]23.5
FINAL 250 | 2501250 | 25.0] 25.0| 23.0|as .~
CONC: vl REYA S EYA S YA NEYA REYE FEVA
D.O (mg/L) |INITIAL % .| &1 110093 |14 w3 [7.0
FINAL b 1084150 [0S | 6] bl ls.?
pH(mg/l)  [INITIAL g 1774 17.0 120 196 | 20 16X
FINAL 10 [ bS | Ll [l.X 169 |2 |tsS
temp(C) |INITIAL 2.0 |2UY (216 |22 [2Yd 1262 |29
FINAL 250 1250|250 [2<5.0] 754250 1250
CONC: = YA I YA VYA TEY VA ITYA B YA T4 -
D.O (mg/l) |INITIAL 9. g lioeldd |74 | w.S D
FINAL AT7110AR 8 [ lL,Y16S s .2
[pHmg)  |INmIAL L.y 170 1.9 |70 19 [7.0 |G
FINAL 20 1671 T [l ¥ | 6Z |t
temp(C) __[INITIAL QMY | 203U [230]26.0127.7 |24
FINAL 2501450 1| 50 [25.0] 250 250|290
CONC: 100% A R B8 A A C C]
ALKALINITY( (mg/L) & 3 St 9 > § >
HARDNESS(mg/.) 1210 | j21 >~ 1210 |——} 1250 =X
CONDUCTIVITY(umhos/em) | 2420 | 2200 > 9170 =t 220D >
CHLORINE(mg/L) 0,05 1£0.05 > 0.C5 SNO0S >




CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING Ceriodaphnia dubia

Lab #/ Sample ID K DORSSR Test Start (Date/Time) (p-A¢~03/ \US
client Y@ sfhn Test End (DaterTime) _lo- 2% -¢3 /6§00
Day of Test
1 2 3 4 5 6 7 8 notes/remarks
Control l0-20 lw~ "V -3 [w-2Y 1924 |10-2S [lo-2 (o] (-2 | 55 #52
D.O (mg/L) |INITIAL -1.% 131 431 %% lws lale | 7.2 |0
FINAL .1 1108 1.4 [does | Lo Lip [ 1170 |W.Le
pH(mg/L) _ |INITIAL e |7+ [ 71 1722 lia | T (0% |29
FINAE 12 '7.+ 14 b2 |20 | b LA | (0.8
temp(C) __|INITIAL 223217 12]-9] 214 |220 222 (22,1 ]| 22.0
FINAL as.0Aas0l250lRs.0l50R5.01255 (7290
ALKALINITY(mg/L) 20 z
HARDNESS(mg/L). =0
CONDUCTIVITY(umhos/em) | Wa\g > e
CHLORINE(mg/L) 2005 S|
CONC: 32/ [ %27 [ 22/ 1 %27, | w2 [ 227 | %2/, | 220,
D.O (mg/l) [INITIAL ol7b |96 | 9 liwg s 7.1 [
FINAL g1 llo.21 70 |l | bw i) [ 2.0 |61
pH(mglL) _[INITIAL ot 172 L7111l 1o 7.1 6] |6
FINAL 12 794 1720 led e (8 1,9 (¥
temp(C) __|INITIAL 2249 |21b | Zlg |2/a 12253 [32%1 [22.§ |22.2
FINAL BS 0125.0 Q250|250 (250|550 |50
CONC: g7/ lya/. [uaf, | s [y, 427, [Yyay. | 42/
D.O (mgiL) |[INITIAL XLOMT7 1921490 |70 ey |70 | 7|
FINAL Y" IOX @\q LO!(O (JZ-L‘? lpco al Ucfl
pH(mg/L) _[INITIAL et 7.2 71 210 170 1734 | [{f
FINAL 72123 710 1S 16 e L€ [bE
temp(C)  |INITIAL 233|216 (218 [ 220 2240 | 245 | 23,2 |22
FINAL 25 .0 125.0125 .0l 250l 250250 (250 1250
CONC: s/, lau/, s/, |l |suY, |86 | <l |l
D.O (mg/L) |INITIAL S l72851ag |90 (2.8 14 |10 170
FINAL g2 ip7 | [l |lbl|L-3]ltls
[oHmgi)  [INTIAL A 22170 (20 [7.6 (7.1 g |(oX
FINAL 135 1749 7.2 1.5 |18 [1.C | LY X
temp(C) __|INITIAL 23w oy [217 1222 1221 |125.2 1235 [23%.0
FINAL S.0185.0]25.0lRs 0l 750 |25 .0 | 250 _@5%
CONC: 157 |9ar. |18/ |35/ 1057 |9/ |9s/ | =51
D.O (mg/L) |INITIAL 3401 ST lpol9? (a1 lwar|TJol20
FINAL g2 [10-% 11,9 [sS [X]Go!l,$ | 1
pH(mg/L) _[INITIAL X 121 70110 [7.0 2] |t | LY
f FINAL 517517 @S 1(12]730[120 | bY
temp(C) __|INITIAL 24,0 214 1216 (220 241 QD 1239 |23 1
FINAL AS. 038 0|RS Olac.pl 0 1S 1 &50 | Z5 0
CONC: YA YA ETYYA Y YA IR YA Y VA Y YA IRTeY2
D.0 (mg/L) [INITIAL 2|3 | los|949 173.49 (S M2 |10 .
FINAL g2 108190 eo | Y o [12) | (b5
pH(mg/L) _[INITIAL % 0D 142 1120 (9 [0 [k | ()
FINAL 22 1712 |30 w2 |62 170110 [ 9
temp(C) __|INITIAL Ao | R -K (20 1230 (2.0 (277 1290 |23.5
FINAL 5.0 12s.0125.0l8s ol 75225 0| 250 | 25D
CONC: 100% M _P R’ A b & Co
ALKALINITY( (mg/L) q — 3t 3 >
HARDNESS(mg/L) (210 | {2ile > /210 — 1250 =
CONDUCTIVITY{umhos/em) | 2120 | 220D S 2120 = 2200 >t
CHLORINE(mg/L) 0.0 1 LD 55— 0,05 0.05 =|
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APPENDIX C

Fathead Minnow Raw Data and Statistics

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K306582



FATHEAD MINNOW, Pimephales promelas, Larval Survival and Growth test, Method 1000.0%

SURVIVAL DATA FOR LARVAE

NG =

TEST START _DATE{; X)) TIME \S10

Lab #/#s: [_‘,5[’_]‘3 G g A

TEST END DATE (-7 TIME | 330

AGE AND SOURCE OF MINNOWS 22\ W\ oo h ¥

DAY (NUMBER SURVIVING) SURVIVAL
REP # start 1 2 3 4 5 6 7 % MEAN %
CONC: __ [A 19 g lg |19 |9 ]9 |19 0
B 'O | [Olse [jolio [inp [0 | (DO
coveme. [€ o 11015C [ol gl io o [p0 L]Uz
D (o 01Kk [l a4 90 3
__|E — /0 |49 | & 11719 [14 q0
CONC: |A ol 119 e [0l ol o | 0 (&0
B /2 110 [1C | 1o | 10] o [yo | /6O .
%}7 C /0 | |10 | T 101 101 | 1O {OD 6}%7
Y |p [0 [ 10149 al a1 914 | 90 '
E = [0 | 10 [IC | p 0] | 10 | /0D
CoNC:  |A lo 1o (% lhic [ ol jolso [4o | [60
: B 1o 1 (0 1yc | jof olg [1e | /o0
L[,j‘] C (O 1o o | 1wl o]0 ]0 | 100 007
 Ip o 1o [0 0] 0 19 |0 | 180 ) N
E -~ (/0 [0 |10 ol 10| /0 [io | (OO
CONC: A [0 |0 11D |ic 1o 1o [0 o (0D
B 1o 1o 1| 919 114 “lo
c o 1o [is Tol7o o Tho e 914
66% D o o i€ | Tolysol 1o | o | fOD
E — /o | io | . |- D] /O olio | (TUD
CONC: A lo /o 1 iD |IC \0 | /O Q0 [ GO
B (o |10 11C | 1ols0 |10 [0 | 100 3
767 c (e 140 | o 1ol jo | 10 ],0 [&o IOD?
« [D (e |10 |40 | jol)o | 10| ,0 ] 6O
E — oo liol [/ | 1o o | 0D
CONC: __ |A (o 1o 1/0 1y | idls0] 00 | i00
B L (/o 1/ o] ol 10]p [ (0O )
(W? < [ /0110 o | W0 0l 90109 (DO%
D L1101 [ 10]jel10] o[ (0D
E —lyo 0 o [ wl|/0] 1o o [ /o0
ANALYST: AF L [ ¥ (oo [Te [rema| TC | AF
DATE: 629 (20000 d] |- 23 | ipad |2 o2t (o-27
TIME: 1800 | /555|455 |i35<] 1400] 14z0] 415 | 1220

*EPA 600/4-89/001, March 1989.




.’Pm:ggbnjes promelas
WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST

FATHEAD MINNOW

TEST 1000.0

LAB #its: 1. 706 8 TEST DATES (BEGIN/END): 6 - 7p 03 /6 - 27-03
CLIENT: M ? SOV WEIGHING DATE/TIME:
ANALYST/S: f)(ﬁ W TZ/ DRYING TEMPERATURE (DEGREES Cj): (_D“Q
SAMPLE ID: DRYING TIME (HOURS): ng htz
______ FINAL INITIAL TOTAL DRY |numpex | DRY WEIGHT | L
DRY WEIGHT WEIGHT WEIGHT OF OF OF 2
TIN+LARVAE TIN LARVAE LARVAE LARVA
@® @® @® (mg) REMARKS
048000 |0.971910 10.00440 | (0 1)-4010 AVG DRY
097657 |0.47300 |0-0095 | 10 | 0- 955 | wiosr e
048037 [0 471431 1).00600 | /o | 0.600 | 0.550
0982 (6471917 1000247 | 1o | 0 MG v
10a¢136 (047814 000tz [ 1o [o.oba | T2
conc:_[a%|DAB6I0 1097417 |0, 00udn] 1o | 0-kqs |weser
851104919 0 A 1512 |p.0000D | 10 | 0.600% |wmortedo
%’UL 221098166 10471597 000604 | 10 | 0009 | 0.6A7
© pH097162) DATOHP [0.00951 | 10 | 0551 v 4y
_lmdolp-a73¢q [0ge 0 In.ooied [ 10 [ odod | 3/ [
conc: |+H[0.9T884 091222 0000l 10 | 0 .(olote [avooer
842 097998 [0.9122 9| b 00005 | (0 | O lggs |wmosres
ij HD-AMS0 |0 AU 1000k | 10 | O40le | O-lo2 |
" 12H0.9711310.97183 | 00050 | 10 | 0,590 Jev, o
81091639 (047072 0.0051 | 0| 0507 | "
conc:[n46|0A1801 {09023 |6.0011S | 10 | 0718 |avesar
H7| 09814 10471582 |0 .00wo2! (o | 0.0w00 |wecaTem
(7)5“10 1043207109 1509 [0.00654 | 10 | 6.8 | 6727
] DA% 148 DQ7382 O.00%Me | (O 0.8k |ov Ho‘*/
00A82510AT4% [o.cofoil 1o L pepol 1~ °° L
CONC: Aﬁilof;lﬁle-" 00'7 Ay 001’5’! o | 0.137 |avepry
592{0-98020 (097269 | 066151 | 10| 6,751 |weonrac
/\@Y{p 731048096 _[0.4T403 | 0.00653| (0 | 0.053 | 0.70!
oD 48027 [p 41308 |n.0614 | 10| 6714 v, Q47
£010.97622 0AA1Z | 000647l 101 0.6y S .
conc: |0 A113) (0.4 1010 [0.0006( | 10 | O.(olp( |avooer
7 1|0ATI400 {04614 [0 00 (6%| 10 | 0¥ |weosmmo
|ObT: |aA]091947[0.97006 [0.00741] 1o | 0.391 | 0:72)
A0 9802510-4 125 2|0 .00153] 10 | ©.153 AEWTY
5£0[0.4%013 0.97294] 0.0614] (o [ 0714 o

CV = (STANDARD DEVIATION/MEAN)*100




AA# K306582 FATHEAD MINNOW SURVIVAL, 6-20-03
File: westons Transform: ARC SINE (SQUARE ROOT(Y))

Shapiro - Wilk's test for normality

D = 0.074
W = 0.827
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# K306582 FATHEAD MINNOW SURVIVAL, 6-20-03
File: westons 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# K306582 FATHEAD MINNOW SURVIVAL, 6-20-03
FILE: westons

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



AA# K306582 FATHEAD MINNOW SURVIVAL, 6-20-03

File: westons 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 1.314
2 32 % EFFLUENT 1,379 32.50 16.00 5.00
3 42 % EFLLUENT 1.412 35.00 16.00 5.00
4 56 % EFFLUENT 1.379 32.50 16.00 5.00
5 75 % EFFLUENT 1.412 35.00 16.00 5.00
6 100 % EFFLUENT 1.412 35.00 16.00 5.00

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



AA # K306582, FATHEAD MINNOW GROWTH, 6-20-03
File: westonG Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

o
Il

0.077
W = 0.973

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

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

AA # K306582, FATHEAD MINNOW GROWTH, 6-20-03
File: westonG Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance

Calculated Bl statistic = 2.95
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 # K306582, FATHEAD MINNOW GROWTH, 6-20-03
FILE: westonG

TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 0.4900 0.4900
1 CONTROL 2 0.5550 0.5550
1 CONTROL 3 0.6000 0.6000
1 CONTROL 4 0.5450 0.5450
1 CONTROL 5 0.5620 0.5620
2 32 % EFFLUENT 1 0.6930 0.6930
2 32 % EFFLUENT 2 0.6030 0.6030
2 32 % EFFLUENT 3 0.6090 0.6090
2 32 % EFFLUENT 4 0.5510 0.5510
2 32 % EFFLUENT 5 0.6540 0.6540
3 42 % EFFLUENT i 0.6660 0.6660
3 42 % EFFLUENT 2 0.6750 0.6750
3 42 % EFFLUENT 3 0.6060 0.6060
3 42 % EFFLUENT 4 0.5900 0.5900
3 42 % EFFLUENT 5 0.5670 0.5670
4 56 % EFFLUENT 1 0.7180 0.7180
4 56 % EFFLUENT 2 0.6020 0.6020
4 56 % EFFLUENT 3 0.6980 0.6980
4 56 % EFFLUENT 4 0.8160 0.8160
4 56 % EFFLUENT 5 0.8010 0.8010
5 75 % EFFLUENT 1 0.7370 0.7370
5 75 % EFFLUENT 2 0.7510 0.7510
5 75 % EFFLUENT 3 0.6530 0.6530
5 75 % EFFLUENT 4 0.7190 0.7190
5 75 % EFFLUENT 5 0.6470 0.6470
6 100 % EFFLUENT 1 0.6610 0.6610
6 100 % EFFLUENT 2 0.6870 0.6870
6 100 % EFFLUENT 3 0.7910 0.7910
6 100 % EFFLUENT 4 0.7530 0.7530
6 100 % EFFLUENT 5 0.7140 0.7140



AA # K306582, FATHEAD MINNOW GROWTH, 6-20-03
File: westonG Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF SS MS F

Between s 0.124 0.025 7.760
Within (Error) 24 0.077 0.003

Total 20 e

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



AA # K306582, FATHEAD MINNOW GROWTH, 6-20-03

File: westonG 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 0.550 0.550
2 32 % EFFLUENT 0.622 0.622 -1.999
3 42 % EFFLUENT 0.621 0.621 -1.965
4 56 % EFFLUENT 0.727 0.727 -4.930
5 75 % EFFLUENT 0.701 0.701 -4.216
6 100 % EFFLUENT 0.721 0.721 -4.768
Dunnett table value = 2.36 (1 Tailed Value, P=0.05, df=24,5)
AA # K306582, FATHEAD MINNOW GROWTH, 6-20-03
File: westonG Transform: NO TRANSFORMATION
DUNNETT'S TEST - TABLE 2 OF 2 Ho:Control<Treatment
NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 CONTROL 5
2 32 % EFFLUENT 5 0.085 15.4 -0.072
3 42 % EFFLUENT 5 0.085 15.4 -0.070
4 56 % EFFLUENT 5 0.085 15.4 -0.177
5 75 % EFFLUENT 5 0.085 15.4 -0.151
6 100 % EFFLUENT B 0.085 15.4 -0.171
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APPENDIX D

Ceriodaphnia dubia Raw Data and Statistics

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K306582
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FISHER'S EXACT TEST

NUMBER OF
IDENTIFICATION ALIVE DEAD TOTAL ANIMALS
CONTROL 9 1 10
32% effluent 8 2 10
____________________ o . S
CRITICAL FISHER'S VALUE (10,10,9) (p=0.05) IS 4. b VALUE IS 8.

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
42% effluent 0 10 10
TOTAL 1 19 20
CRITICAL FISHER'S VALUE (10,10,1) (p=0.05) IS LESS THAN 0. b VALUE IS O.
NO SIGNIFICANT DIFFERENCE
FISHER'S EXACT TEST
NUMBER OF
IDENTIFICATION ALIVE DEAD TOTAL ANIMALS
CONTROL 9 1 10

56% effluent 9 1 10



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

B NUMBER OF_
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 D] 10
75% effluent 0 10 10
TOTAL 1 19 20

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

FISHER'S EXACT TEST

b VALUE IS O.

NUMBER OF i
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 9 10
100% effluent 0 10 10 )
TOTAL 1 19 20

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

SUMMARY OF FISHER'S EXACT TESTS

NUMBER NUMBER
GROUP IDENTIFICATION EXPOSED DEAD

CONTROL 10 1

b VALUE IS 0.



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



AA # K306582, CERIODAPHNIA DUBIA REPRODUCTION, 6-20-03
File: westonC Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

**x*%*%%x Shapiro - Wilk's Test is aborted *****¥x*

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

Total number of replicates = 60

AA # K306582, CERIODAPHNIA DUBIA REPRODUCTION, 6-20-03
File: westonC Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance

Calculated Bl statistic = 6.49
Table Chi-square value = 15.09 (alpha = 0.01, df = 5)
Table Chi-gquare value = 11.07 (alpha = 0.05, df = 5)

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



TITLE: DA # K306582, CERIODAPHNIA DUBRIA REPRODUCTION, 6-20-03
FILE: westonC

TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6

GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 13.0000 13.0000
1 CONTROL 2 25.0000 25.0000
1 CONTROL 3 1.0000 1.0000
1 CONTROL 4 7.0000 7.0000
1 CONTROL 5 24.0000 24.0000
1 CONTROL 6 7.0000 7.0000
1 CONTROL 7 19.0000 19.0000
1 CONTROL 8 13.0000 13.0000
1 CONTROL 9 15.0000 15.0000
1 CONTROL 10 18.0000 18.0000
2 32 % EFFLUENT 1 16.0000 16.0000
2 32 % EFFLUENT 2 24.0000 24.0000
2 32 % EFFLUENT 3 0.0000 0.0000
2 32 % EFFLUENT 4 6.0000 6.0000
2 32 % EFFLUENT 5 25.0000 25.0000
2 32 % EFFLUENT 6 16.0000 16.0000
2 32 % EFFLUENT 7 11.0000 11.0000
2 32 % EFFLUENT 8 13.0000 13.0000
2 32 % EFFLUENT 9 19.0000 19.0000
2 32 % EFFLUENT 10 14.0000 14.0000
3 42 % EFFLUENT 1 22.0000 22.0000
3 42 % EFFLUENT 2 22.0000 22.0000
3 42 % EFFLUENT 3 15.0000 15.0000
3 42 % EFFLUENT 4 7.0000 7.0000
3 42 % EFFLUENT 5 24.0000 24.0000
3 42 % EFFLUENT 6 11.0000 11.0000
3 42 % EFFLUENT 7 12.0000 12.0000
3 42 % EFFLUENT 8 14.0000 14.0000
3 42 % EFFLUENT 9 15.0000 15.0000
3 42 % EFFLUENT 10 21.0000 21.0000
4 56 % EFFLUENT 1 6.0000 6.0000
4 56 % EFFLUENT 2 7.0000 7.0000
4 56 % EFFLUENT 3 13.0000 13.0000
4 56 % EFFLUENT 4 7.0000 7.0000
4 56 % EFFLUENT 5 16.0000 16.0000
4 56 % EFFLUENT 6 27.0000 27.0000
4 56 % EFFLUENT 7 21.0000 21.0000
4 56 % EFFLUENT 8 7.0000 7.0000
4 56 % EFFLUENT 9 12.0000 12.0000
4 56 % EFFLUENT 10 17.0000 17.0000
5 75 % EFFLUENT 1 10.0000 10.0000
5 75 % EFFLUENT 2 20.0000 20.0000
5 75 % EFFLUENT 3 12.0000 12.0000
5 75 % EFFLUENT 4 18.0000 18.0000
5 75 % EFFLUENT 5 13.0000 13.0000
5 75 % EFFLUENT 6 5.0000 5.0000
5 75 % EFFLUENT T 10.0000 10.0000
5 75 % EFFLUENT 8 6.0000 6.0000
5 75 % EFFLUENT 9 20.0000 20.0000
5 75 % EFFLUENT 10 8.0000 8.0000



6 100 % EFFLUENT 1 10.0000 10.0000
6 100 % EFFLUENT 2 10.0000 10.0000
6 100 % EFFLUENT 3 16.0000 16.0000
6 100 % EFFLUENT 4 18.0000 18.0000
6 100 % EFFLUENT 5 14.0000 14.0000
6 100 % EFFLUENT 6 12.0000 12.0000
6 100 % EFFLUENT 7 17.0000 17.0000
6 100 % EFFLUENT 8 18.0000 18.0000
6 100 % EFFLUENT 9 18.0000 18.0000
6 100 % EFFLUENT 10 19.0000 19.0000

AA # K306582, CERIODAPHNIA DUBIA REPRODUCTION, 6-20-03

File: westonC Transform: NO TRANSFORMATION
STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment
TRANSFORMED RANK CRIT
GROUP IDENTIFICATION MEAN SUM VALUE af SIG
1 CONTROL 14.200
2 32 % EFFLUENT 14 .400 105.50 75.00 10.00
3 42 % EFFLUENT 16.300 111.50 75.00 10.00
4 56 % EFFLUENT 13.300 99.00 75.00 10,00
5 75 % EFFLUENT 12.200 95.50 75.00 10.00
6 100 % EFFLUENT 15.200 108.00 75.00 10.00

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



APPENDIX E

Organism History

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K306582



AQUATOX, INC.

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

TEST ORGANISM HISTORY

DATE SHIPPED G-2003 ,4/43»45,45 AM:{: /7('4'/

-

SPECIES D@Aﬁézf- iy /e

QUANTITY SHIPPED = il

AGE/LIFE STAGE Zoyhr s (e/ﬂa LT sT

BROODSTOCK SOURCE ____#herlrson %Mj»/ﬁf

CULTURE WATER g??&wﬁﬂi_

—

ALKALINITY (Mg/l as CaCOs) =/80

HARDNESS Mg/l as CaCOs)/Salinity (ppt) = /@O

FEEDING %7’77”74*

COMMENTS

PACKAGED BY Vo 4

BILL HALL PRINTERS 3171



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

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

ORGANISM HISTORY
DATE: 4/15/02
SPECIES: Ceriodaphnia dubia
AGE: Variable
LIFE STAGE: Adult
HATCH DATE: Variable
BEGAN FEEDING: Immediately
FOOD: YTC, Selenastrum
Water Chemistry Record: Mean Range
TEMPERATURE: 23°C . 21-24°C
SALINITY/CONDUCTIVITY: - -
TOTAL HARDNESS (as CaCO,): 116 mg/l 70-156 mg/l
TOTAL ALKALINITY (as CaCO,): 60 mg/l 50-115 mg/l
pH: 7.58 7.56-8.32

Comments:

i

Facility Supervisor

Aquatic BioSystems, Inc  * Quality Research Organisms



Arkansas Analytical

Inc.

APPENDIX F

Quality Assurance Charts

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K306582
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APPENDIX G

Lab Certification

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K306582
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