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Introduction

This report contains test results for toxicity testing for the Magcobar Mine Site. The
NPDES permit number is AR0049794. The facility is located one mile northeast of
Magnet Cove in Sections 10, 11, 14, & 15, Township 3 South, Range 17 West in Hot
Springs County, Arkansas. The facility discharges into Chamberlain Creek, thence to
Cove Creek, thence to Quachita River in Segment 2F of the Ouachita River Basin.

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

Date, Time Started

Date, Time Ended

Sample #1: 8-21-03, 1000 8-22-03, 1000
Sample #2: 8-24-03, 0930 8-25-03, 0930
Sample #3: 8-25-03, 0930 8-26-03, 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) Temperature Upon Receipt (C)
Information: Received

Sample #1: 8-22-03, 1534 Not Taken

Sample #2: 8-25-03, 1525 3

Sample #3: 8-26-03, 1531 5

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
m 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 100% X
Average of 15 or more young per surviving female 25.4 X
At least 60% of surviving females should have produced 3 90% X
broods
The percent coefficient of variation between replicates must 13.8% 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 0.556 X
controls

The percent coefficient of variation between replicates must 17.3% 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 KCI NOEC Survival: 500 ppm KCI
LOEC Survival: 500 ppm KCI LOEC Survival: 1000 ppm KCI
NOEC Reproduction: | 250 ppm KCl NOEC Growth: 500 ppm KClI
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
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Magcobar Mine Site
Ceriodaphnia dubia Pimephales promelas

NOEC / LOEC Survival 100% /NA | NOEC / LOEC survival 100% / NA
NOEC / LOEC Reproduction 100% /NA | NOEC / LOEC growth 100% / NA
Mean number of neonates 20.4 %CV survival (critical 0%
(critical dilution) dilution)
%CV Reproduction (critical 27.3% Mean dry weight (critical 0.693
dilution) dilution) in milligrams

%CYV growth (critical 14.7%

dilution)

Conclusion

Chronic static renewal larval survival and growth test using fathead minnow, Pimephales

promelas, (Method 1000.0).

The permit issued to the Magcobar Mine Site, AR0049794, specifies that the critical
dilution is 100% effluent. The effluent samples did not exhibit lethal effects or sublethal
effects at the critical dilution, and, as such, passed both portions of the test.

Chronic static renewal survival and reproduction test using Ceriodaphnia dubia, (Method

1002.0).

The permit issued to the Magcobar, AR0049794, specifies that the critical dilution is
100% effluent. The effluent samples did not exhibit lethal effects or sublethal effects at
the critical dilution, and, as such, passed both portions of the test.

Biomonitoring Analysts:
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SUMMARY REPORTING FORMS FOR CHRONIC BIOMONITORING
FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL

PERMITTEE: Magcobar Mine Site

PIMEPHALES PROMELAS

NPDES #: AR0049794

Arkansas Analytical

Sample Collection:

Date, Time Started

Date, Time Ended

Sample #1: 8-21-03, 1000 8-22-03, 1000
Sample #2: 8-24-03, 0930 8-25-03, 0930
Sample #3: 8-25-03, 0930 8-26-03, 0930

Test initiated (date, time): 8-22-03, 1600

Dilution water used:

Soft Synthetic

Test terminated (date, time): 8-29-03, 1600

DATA TABLE FOR FATHEAD MINNOW SURVIVAL

Percent Survival in Replicate Chambers

Mean Percent Survival

Effluent Conc % A B C D E [ | MeanDry Weight | CV%
0% 0.616 | 0.620 | 0.390 | 0.595| 0.557 0.556 17.3
32% 0.702 | 0.780 | 0.817]0.663 | 0.700 | 0.732

42% 0.643 | 0.793 [ 0.743]0.5990.707 [ 0.697

56% 0.953 | 0.671 [ 0.703 | 0.633 | 0.649 | 0.722

75% 0.733 | 0.803 [ 0.619(0.650|0.675 | 0.696 =
100% 0.712 | 0.848 | 0.600 | 0.602 | 0.701 : 0.693 14.7

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

Effluent Conc % | A B C D E | | MeanDry Weight | CV%
0% 0.616 | 0.620 [0.390]0.595[0.557 | 0.556 17.3
32% 0.702 | 0.780 | 0.817|0.663|0.700 | 0.732 '
42% 0.643 | 0.793 [0.743]0.599]0.707 | 0.697

56% 0.953 | 0.671 | 0.703 | 0.633 [ 0.649 | 0.722 -
75% 0.733 | 0.803 | 0.619]0.650|0.675 | 0.696 ey
100% 0.712 | 0.848 [ 0.600|0.602 | 0.701 | 0.693 14.7

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

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

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

2. Dunnett’s Procedure

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

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

5. Enter percentage corresponding to each parameter below:

a) NOEC survival (parameter TOP6C)= 100 % effluent
b) NOEC growth (parameter TPP6C)= 100 % effluent
¢) Coefficient of variation (parameter TQP6C)= 0 %
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SUMMARY REPORTING FORMS FOR CHRONIC BIOMONITORING
Ceriodaphnia dubia SURVIVAL AND REPRODUCTION

Permittee: Magcobar Mine Site NPDES #: AR0049794

Sample Collection:

Date, Time Started

Date, Time Ended

Sample #1: 8-21-03, 1000 8-22-03, 1000
Sample #2: 8-24-03, 0930 8-25-03, 0930
Sample #3: 8-25-03, 0930 8-26-03, 0930

Test initiated (date, time): 8-22-03, 1600  Test terminated (date, time): 8-28-03, 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 28 20 24 13 21 11
B 24 30 29 24 23 23
C 25 27 32 33 23 19
D 30 27 30 25 27 17
E 28 24 23 27 24 28
F 21 33 28 23 16 X0
G 22 9 24 25 28 27
H 20 28 27 28 26 X0
I 28 X0 25 25 12 18
J 28 32 33 25 28 20
Mean 254 23.0 27.5 24.8 22.8 16.6
Mean/surviving female| 25.4 25.6 27.5 24.8 22.8 204
CV%* 13.8 |8 ' 27.3

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 90 100 100 100 80

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. Tf NO 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)= 27.3 %
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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 K§0?5?*Q Test Start (Date/Time) ©-22 -0 /Il 0O
cneweq\"on Test End (Date/Time) ¥-29-0% /10O
Day of Test
. 1 2 _ 3 4 5 6 7  |notesfremarks

Control S/221%-23 B’Z"f Q2S5 | $/2e %!1?7 /2% M
D.O (mg/l) |INITIAL 22 14,1 |40 | £. a4 [1°9 7S |3/20 - SS 1D

FINAL .9 1%5S | 7.0 | ¥ |l (.8 |9
pH(mg/L) _ [INITIAL +2 2.4 7% | teel| ol |G-T |(2S

FINAL ool -9 1@ | ol |e-olZF (1.2
temp(C) __|INITIAL 73.% [20.5 10A | 223|240 |2 T[215

FINAL s.0 |25-0 [25.0| 250 [235.0 17250 |25.0
ALKALINITY{(mg/L) 2% A 22 -
HARDNESS(mg/L) g2 3 37 =
CONDUCTIVITY(umhos/em) | \ LD > 152 -
CHLORINE(mg/L) LD, 05 S <0.05 >
CONC: 23] | 307|320 | x| 22l |38/ |32/
D.O (mg/l) |INITIAL 25 1928 9.2 [ 179122 11.9 |9.5

FINAL (f,‘i <3 7. | ¥ [T [L-F |10
pH(mg/L) _ |INITIAL 70 3.2 [+Y .S | 4 (. |(o-T

FINAL @S 1t.9 lwo |lo | polZ¢ 1IN
temp(C) __|INITIAL 23 L | [20.9 [22.5] 210 |82.0] 224

FINAL s .ol 2521350 [ 250 [35-0 |50 |50
CONC: Ju2/. |dey |427 |vase | gzf- U2, |42/,
D.O (mg/L) |INITIAL +.3 |4.%5 |6G.i 1. G|1S | 7 19 7S

FINAL g |5 [Tol 9 [L& L7 [10
pH(mg/L) _ |INITIAL +.2 |7 Y | (oto LY (9 [lo-X

FINAL 7.5 (. (20| £LO [ (O1F% |14
temp(C) __|INITIAL 735 1zi.t 204 | 7929|220 |22.2123.2

FINAL S .0 |75.0 850 B.I|g50 1250 |125.0
CONC: Sl |5/ |5t/ |au/ ] Sel- |50/IS6Y.
D.O (mg/ll) |INITIAL 23 [G49 |47 [1-S |9¢ | 3.0 |24

FINAL .9 |23 7o 3 (X | L-F |10
pH(ma/)  [INITIAL 7.2 | +.1 |y A lYd |69 [T

FINAL % li.¥ (0.0 | Lol (o. 15 11.0
temp(C) __|INITIAL 235 1215 |[70.9 |23 1| 219 |22.5 |43

FINAL 25.d250 185.0]25.0950 /5.0 |25.0
CONC: VAR AR AR AR R T AR A
D.O (mg/L) [INITIAL 15 ltoolad [19.4 1206 1§D 1S

FINAL 10 | ¥.9 7.0 [2.0 |lo¥ |..9 |9 :
pH(MgI)  |INITIAL 2 2170 [V 1% | L4 .9 (1.0

FINAL %?F L 1D b | gl |73 |17.0
temp(C) __ |INITIAL |22 [721.) 12471218 2341252

FINAL 2A5.475.0 |25.0|Z50 [2SD75.0 1250
CONC: 1067, | roo/ oo/ |jooy, | wof-| 1067, 100/,
D.O (mg/l) |INITIAL 1.z 19., 199 [7.2 |22 136 124

FINAL To | %F 1.0 [ 714 [ LG | (.4
pH(mg/L) _[INITIAL 2.5 173.2 1.2 |d.0]C4 [0 [T

FINAL Y L.+ T Tvwvo |l |12 |70
temp(C) |INITIAL 74.5 [72.0 [Tl A3 [214 245 |2%

FINAL 2350|750 | AS O 230 | 2SO 250 |25 0
CONC: 100% A A t b & C. ’
ALKALINITY( (mg/L) 11 NP - 1D —
HARDNESS(mg/L) M9t e S 1350 ——>
CONDUCTIVITY(umhos/cm) |2220D S| 2250 A 2230 [———%
CHLORINE(mg/L) (0.0% N Meo.05 ——




CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING

Ceriodaphnia dubia

Lab#/Sample ID_JASDQ 53Y Test Start (DaterTime) % - 22-03 / ] 1,00
Client {A) 04Ton Test End (Date/Time) 3-2%-02% J QG20
Day of Test
1 2 3 4 5 6 7 8 notes/remarks
Control S22 1925 [9-2¢ | %25 | ¥/2%e| 803 R-00 SSHLA
D.O (mg/) |INITIAL 13 19/ 20 lg.ol 14 |19 X-Ng Sote 70
FINAL 2.0 192 |8 1.2 71%3
pH INITIAL, 13 (79 177 Jd | uidG-T
FINAL 1S (729 121 | XYy |75
temp(C) ___|INITIAL 289 121.53120.9 | a13 | zico (267
FINAL 5.0 |75, 0 S &|25.0(35.0 | 25.0
ALKALINITY(mg/L) 78 22 >
HARDNESS(mg/L) YA = 39 >
CONDUCTIVITY(umhos/em) | (oD 1S5 |—
CHLORINE(mg/L) £0.05 HEOSt £O. >
CONC: 32y, |327. 227 |v2f, | 22 | 32Y
D.O (mg/l) |INITIAL 1.5 9.2 192 |77.7 111 7l
FINAL 7.0 19.2 s\ |83 | -7 1K3
pH INITIAL 2 142 1).¢ lie.es | L | LR
FINAL 2.8 7.3 | 7L | (oK ]2 | B-1(
temp(C) __|INITIAL 231, 120. 7209 Ra.5 | 210 |22.0
FINAL 5.0 |25-9 25 .02 .0125 © A5 .0
CONC: Yya/. luzz 1927, [ya/e | Yz | Y24
D.O (mg/L) _[INITIAL 25 1495 9.0 171.¢ | 25 |99
FINAL 2.0 19.2 [ &1 |51 2% 1%,
pH INITIAL 12 1.2 1 2.9 Nete | Led |0
FINAL ~5.s 7.9 17:0 | w62 7.9
temp(C) _ |INITIAL 23.5 |71.6 799 122.9 | 22.0 |22.2-
FINAL QS0 [75.0 |135.0 IS 0lF5 0 123 O
CONC: S/ |5/ | 5L Bel. | el |s0%
D.O (mg/l) |INITIAL 2.3 199 1.7 |7s [2u 3.0
FINAL 2. 019.2 [s.1 | S Y| 29| ¢ @
[pH INITIAL F2 190 |74 1T lled 169
FINAL 2.4 129 17201 -7 k-2 ]72.%
temp(C)  |INITIAL 235 1215 [Z20.9 I3 | zib 23S
FINAL 250|250 |250|25.0[ 25O 0
CONC: 782 1354 |35/ |15t | 9=4- | IS/,
D.O (mg/l) |INITIAL 4.5 1o 19.3 7.4 ] 2.t | %0
_ FINAL 2019361 [$9 | ¥O| K7
pH INITIAL RN ERNE) % .8 | d 1S
FINAL 1Y 17.917@ | |2 []:8 4
temp(C)  |INITIAL 735 71,2 JZi- v (2N 1 219 [23.4
FINAL 2SS 0115. 0 |A5.0 |25 0| 25 O] ai'_:?Q
CONC: Joo [ Nmo 2 1Nody 106/, | 1007 11007,
D.O (mg/L) |INITIAL 7.5 1, 144 [T1>21 7279 |R.0
FINAL 3.1 16.7 |1%5.2 | 8.9 3.0 | 88
PH . INITIAL tHe | L AT o lwd DO
FINAL 9.3 7.2 |4 | |G |78 -
temp(C) _ |INITIAL 24.0 [77.0 [71- U JAu D | 219 1243
FINAL 3s.0[22.0 1350|259 45.0/ 250
CONC: 100% A A ) [ ¢
ALKALINITY{ (mg/L) i S 12— 13
HARDNESS(mg/L) L F) S 130U% >t 1350
CONDUCTIVITY(umhos/em) | 2220 > 2250 >| 2230
CHLORINE(mg/L) £0.05 S = D05
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APPENDIX C

Fathead Minnow Raw Data and Statistics

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K308578



SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB # SAMPLEIDW2D% S 7§  TEST START DATE §-ZZTIME ) (,00>
CLIENT  {_ JesYon TESTEND  DATE %-24 TIME ) (,00
AGE AND SOURCE OF MINNOWS /74 | (S*. f-\qt!@’f
DAY (NUMBER SURVIVING) £ " SURVyI:VAL
REP # start 1 2 3 4 5 6 7 % MEAN %
CONC: A 10 1o | | lo]jo iD [{(D) {0 (DD
B [0 | 4o | n |1V ) (O 192 )
¢ jo [ to | o g0 {00 | /D =) /OO/
W D Jo | > | o [0 0| (0 | yjo | 1D
E L lTwolmw /|0 | /2 | jo | 0]/ | o
CONC:  |A jo 1o | 4o | jb |)0 o | (0 110 | 400
B (o lyo | (o | 4D [ 4o | 10 |io-]| JUO A
%7/ [ (o 1o T 10 o [0 [0 [yon | /0O7
L lo 1o | o |0 | o | [®| 40| IO
E . {0 [ 40 D |z Lo 0 1 IS | i
conc:  |A o (o [ @ | 10 [ 1) |10 0o | o0
B I Joo [yo | d 1o (o1 10 1Io LoD | gy
Yo/, € 7 IVER I T I T B TS 7
“ D > e | o] loliolg a4 |40
E i (O | o o (0 [ 0] 10 ] 0 | 100
CONC: A jo |lo |,o |10 | 10| 10 ;0 o JOD
B D s [0 | 0| 1p [ 19 lio | 1D .
5(97 C o [ [0 | yoljo | o | o] lco 100/
- D 1o | o (ol 10| jo | 10 I© | 100
E Lo lioltol ol fol 10 [id | 15n
CONC: A 1o | /O [ 1o | [0 ) ;qo f;} )O ’qOD
B j0 0 {0 [0 9 ) -
) § c 1o | 1° o | jolollo [0 | 10D 9(0/
L ( D o 11> Jjofgjeljo{ 41491 9%
E 1T Tio o ol jolfo[i0 [0 | ioY
CONC: A o |jo | o o]0 [ [0 | ] [NO 10D
B \ lyo |l | telyp | (0 |10 | 1o | 100 ]
[007 C jo {so | 4o [ 40 | f0 110 [ 1o | 100 (00
< D jo [to [ Joflypl1o (o] so] oo
E d |Jo [ie | i0 | (g | ][] 10 | 1D
ANALYST: T |AD |AD |, |T¢ (€ %C, o
DATE: 322 | €238 74 [$25 32| § t| 8% 324
TIME: 100015 1oz (1155 1415 [1550! 620! \uon

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




Pimeplales promuolas

FATHEAD MINNOW
WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST

TEST 1000.0

LaB ##s: 055 1% TEST DATES (BEGIN/END): Rﬂ 0%{ R (X-U%
CLIENT: [AYStDnN WEIGHING DATE/TIME:
ANALYST/S: XF, ADITL rmm DRYING TEMPERATURE (DEGREES C): (3 °C.
SAMPLE ID: DRYING TIME (HOURS): 2} \ v
FINAL . INITIAL TOTAL DRY |numger | DRY WEIGHT
1 DRY WEIGHT WEIGHT WEIGHT OF OF OF :
£ TIN+LARVAE TIN LARVAE LARVAE LARVA
REP 4 ® ® @® (mg) REMARKS
conrror [auSI0.AB(90 |0.91582 [0.00kll | jO | 0.1 |avenry
sl D-A157] [p.9was) [0.00L20| (0 | .20 |wEcHT @e
c(A0ATD9 |0.919509 lo.00390| 12 | 0.390 |0-55¢ -
ps|0-40%9 |patawo |0.00595[10 |6.565 |ev
5,50 41609 |0 aqz¢8 lo.coss2[ 0 10552 | 145 |
cone:[10]0- ‘16‘606 o%,od( 0. oo?oz, (o |0.702 |avabry
s |0-99167 [0a1382 |p.00780 |10 [0.350 |weontem
22 |e120-NBLL) | p.ardos p.vosiFH 12 [0.812 |0 2%,
m3]098512 | ca7gs2 [o.cowb3| 1o | 0.1,3 |ov V17
; 33 00700 ] _
CONC: a5 U'G\%?f'wl OQ‘)S‘?‘? C) ooLd 3| fo | 0,93 |aveprr
L0ADLTH lpgrdsz 10.00293 | 10 | 6.393  |weoHTRMo)
(2. 1nl098812 lo.asorz p.co7¢3[i0 [0.943 | © L9t
p%|0-9819% |0.975a9 [6.00599 | 70 | £.599 |ev
501099765 | o558 lo.oosot o | 0. 20F | [
conc: aspl 098412 [0.0n514 [p.ocaS 3 | o |0.953  |aveoer
5<1|0-48%(2 | 09718420.00671 | (O | D171 |weontam
o). lesdD-T19 | 0gs012 |0.00303 | o [0.303 | D. 122
53| 0989426 | 0.9829% [p.00b33 | (O [0.33 |ev
____=ml 90027 [oag1ng 000 Al o | O-LHG N F———
conc: |age| 098 1%X7 p.a500d |, 06432 (o |p. 733 |aveprr
© psu099990 | 091147 .0osn | f0 | 0.803  |wmentase
. 68 0AB94 | 091235 Ip.vol 19 |10 | .19 o Ll ! i
pgg|090467 | 098215 D0k 50| (o | £.650 |ev
15591098923 | pogzd® 0. 00LTS 0 | O0lB5 | L
CONC: 4:]*0‘0.0)6?0{,‘7 NA%2ss 0.2 j2 | 1O H.312.  |avepry
39 (0992 1b |oarz0s P-003¥8 | /9 | ©.%9% |weonrag
1007221097400 | 541500 1p 00660 /0 | 6400 |0 13 [
950417 00| 0.97100 |p.00L0 2 10 | ©.L02 |ev =
E9¢|0- 972949091192 _10.0070 1140 | 6.301 1969
CV = (STANDARD DEVIATION/MEAN)*100




AA# K308578 FATHEAD MINNOW SURVIVAL, 8-21-03
File: K308578S Transform: ARC SINE (SQUARE ROOT(Y))

Shapiro - Wilk's test for normality

D = 0.053
W = 0.714
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# K308578 FATHEAD MINNOW SURVIVAL, 8-21-03
File: K3085788 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# K308578 FATHEAD MINNOW SURVIVAL, 8-21-03
FILE: K3085788S

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



AA# K308578 FATHEAD MINNOW SURVIVAL, 8-21-03

File: K3085788S Transform: ARC SINE (SQUARE ROOT (Y))
STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment
TRANSFORMED RANK CRIT
GROUP IDENTIFICATION MEAN SUM VALUE df SIG
1 CONTROL 1.412
2 32 % EFFLUENT 1.412 27.50 16.00 5.00
3 42 % EFLLUENT 1.379 25.00 16.00 5.00
4 56 % EFFLUENT 1.412 27.50 16.00 5.00
5 75 % EFFLUENT 1.347 22.50 16.00 5.00
6 100 % EFFLUENT 1.412 27.50 16.00 5.00

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



AA # K309578, FATHEAD MINNOW GROWTH, 8-21-03
File: K308578G Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

D = 0.209
W = 0.971
Critical W (P = 0.05) (n = 30) = 0.927
Critical W (P = 0.01) (n = 30) = 0.900

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

AA # K309578, FATHEAD MINNOW GROWTH, 8-21-03
File: K308578G Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance

Calculated Bl statistic = 2.62
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 # K309578, FATHEAD MINNOW GROWTH, 8-21-03
FILE: K308578G

TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6

GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 0.6160 0.6160
1 CONTROL 2 0.6200 0.6200
1 CONTROL 3 0.3900 0.3900
1 CONTROL 4 0.5950 0.5950
1 CONTROL 5 0.5570 0.5570
2 32 % EFFLUENT 1 0.7020 0.7020
2 32 % EFFLUENT 2 0.7800 0.7800
2 32 % EFFLUENT 3 0.8170 0.8170
2 32 % EFFLUENT 4 0.6630 0.6630
2 32 % EFFLUENT 5 0.7000 0.7000
3 42 % EFFLUENT 1 0.6430 0.6430
3 42 % EFFLUENT 2 0.7930 0.7930
3 42 % EFFLUENT 3 0.7430 0.7430
3 42 % EFFLUENT 4 0.5990 0.5990
3 42 % BEFFLUENT 5 0.7070 0.7070
4 56 % EFFLUENT 1 0.9530 0.9530
4 56 % EFFLUENT 2 0.6710 0.6710
4 56 % EFFLUENT 3 0.7030 0.7030
4 56 % EFFLUENT 4 0.6330 0.6330
4 56 % EFFLUENT 5 0.6490 0.6490
5 75 % EFFLUENT 1 0.7330 0.7330
5 75 % EFFLUENT 2 0.8030 0.8030
5 75 % EFFLUENT 3 0.6190 0.6190
5 75 % EFFLUENT 4 0.6500 0.6500
5 75 % EFFLUENT 5 0.6750 0.6750
6 100 % EFFLUENT 1 0.7120 0.7120
6 100 % EFFLUENT 2 0.8480 0.8480
6 100 % EFFLUENT 3 0.6000 0.6000
6 100 % EFFLUENT 4 0.6020 0.6020
6 100 % EFFLUENT 5 0.7010 0.7010



AA # K309578, FATHEAD MINNOW GROWTH, 8-21-03
File: K308578G Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF SS MS F
Between s 0.103 0.021 2.367
Within (Error) 24 0.209 0.009

Total 20 oz

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



AA # K309578, FATHEAD MINNOW GROWTH, 8-21-03

File: K308578G Transform: NO TRANSFORMATION
DUNNETT'S TEST B TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 CONTROL 0.556 0.556
2 32 % EFFLUENT 0.732 0.732 -2.994
3 42 % EFFLUENT 0.697 0.697 -2.395
4 56 % EFFLUENT 0.722 0.722 -2.815
5 75 % EFFLUENT 0.696 0.696 -2.378
6 100 % EFFLUENT 0.693 0.693 -2.320
Dunnett table value = 2.36 (1 Tailed Value, P=0.05, df=24,5)
AA # K309578, FATHEAD MINNOW GROWTH, 8-21-03
File: K308578G Transform: NO TRANSFORMATION
DUNNETT'S TEST - TARLE 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 0.139 25.1 -0.177
3 42 % EFFLUENT 5 0.139 25.1 -0.141
4 56 % EFFLUENT 5 0.139 25.1 -0.166
5 75 % EFFLUENT 5 0.139 25.1 -0.140
6 100 % EFFLUENT 5 0.139 25.1 -0.137
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APPENDIX D

Ceriodaphnia dubia Raw Data and Statistics

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K308578
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FISHER'S EXACT TEST

NUMBER OF
IDENTIFICATION ALIVE DEAD TOTAL ANIMALS
CONTROL 10 0 10
32% EFFLUENT 9 1 10
____________________ ToTAL Y
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
between 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 10
____________________ 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
between 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
between 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
____________________ e
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
between CONTROL and TREATMENT at the 0.05 level.

FISHER'S EXACT TEST

NUMBER OF
%DENTIFICATION ALIVE DEAD TOTAL_ANIMALS
CONTROL 10 0 10
100% 8 2 10
____________________ N S
CRITICAL FISHER'S VALUE (10,10,10) (p=0.05) IS 6. b VALUE IS 8.

Since b is greater than 6 there is no significant difference
between CONTROL and TREATMENT at the 0.05 level.

SUMMARY OF FISHER'S EXACT TESTS



NUMBER NUMBER SI1G
GROUP IDENTIFICATION EXPOSED DEAD (P=.05)

CONTROL 10 0
1 32% BEFFLUENT 10 1
2 42% EFFLUENT 10 0
3 56% EFFLUENT 10 0
4 0
5 2

75% EFFLUENT 10
100% 10



AA # K308578, CERIODAPHNIA DUBIA REPRODUCTION, 8-21-03
File: k308578c Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

kkxkx*** Shapiro - Wilk's Test is aborted ****xxkx

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

Total number of replicates = 60

AA # K308578, CERIODAPHNIA DUBIA REPRODUCTION, 8-21-03
File: k308578c Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance
Calculated Bl statistic = 21.95

Table Chi-square value = 15.09 (alpha = 0.01, d4df = 5)
Table Chi-square value = 11.07 (alpha = 0.05, df =

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



TITLE: AA # K308578, CERIODAPHNIA DUBIA REPRODUCTION, 8-21-03
FILE: k308578c

TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 28.0000 28.0000
1 CONTROL 2 24.0000 24.0000
1 CONTROL 3 25.0000 25.0000
1 CONTROL 4 30.0000 30.0000
1 CONTROL 5 28.0000 28.0000
1 CONTROL 6 21.0000 21.0000
1 CONTROL 7 22.0000 22.0000
1 CONTROL 8 20.0000 20.0000
1 CONTROL 9 28.0000 28.0000
1 CONTROL 10 28.0000 28.0000
2 32 % EFFLUENT 1 20.0000 20.0000
2 32 % EFFLUENT 2 30.0000 30.0000
2 32 % EFFLUENT 3 27.0000 27.0000
2 32 % EFFLUENT 4 27.0000 27.0000
2 32 % EFFLUENT 5 24.0000 24.0000
2 32 % EFFLUENT 6 33.0000 33.0000
2 32 % EFFLUENT 7 9.0000 9.0000
2 32 % EFFLUENT 8 28.0000 28.0000
2 32 % EFFLUENT 9 0.0000 0.0000
2 32 % EFFLUENT 10 32.0000 32.0000
3 42 % EFFLUENT 1 24.0000 24.0000
3 42 % EFFLUENT 2 29.0000 29.0000
3 42 % EFFLUENT 3 32.0000 32.0000
3 42 % BEFFLUENT 4 30.0000 30.0000
3 42 % EFFLUENT 5 23.0000 23.0000
3 42 % EFFLUENT 6 28.0000 28.0000
3 42 % EFFLUENT 7 24.0000 24.0000
3 42 % EFFLUENT 8 27.0000 27.0000
3 42 % EFFLUENT 9 25.0000 25.0000
3 42 % EFFLUENT 10 33.0000 33.0000
4 56 % EFFLUENT 1 13.0000 13.0000
4 56 % EFFLUENT 2 24.0000 24.0000
4 56 % EFFLUENT 3 33.0000 33.0000
4 56 % EFFLUENT 4 25.0000 25.0000
4 56 % EFFLUENT 5 27.0000 27.0000
4 56 % EFFLUENT 6 23.0000 23.0000
4 56 % EFFLUENT 7 25.0000 25.0000
4 56 % EFFLUENT 8 28.0000 28.0000
4 56 % EFFLUENT 9 25.0000 25.0000
4 56 % EFFLUENT 10 25.0000 25.0000
5 75 % EFFLUENT 1 21.0000 21.0000
5 75 % EFFLUENT 2 23.0000 23.0000
5 75 % EFFLUENT 3 23.0000 23.0000
5 75 % EFFLUENT 4 27.0000 27.0000
5 75 % EFFLUENT 5 24.0000 24.0000
5 75 % EFFLUENT 6 16.0000 16.0000
5 75 % EFFLUENT 7 28.0000 28.0000
5 75 % EFFLUENT 8 26.0000 26.0000
5 75 % EFFLUENT 9 12.0000 12.0000
5 75 % EFFLUENT 10 28.0000 28.0000



6 100 % EFFLUENT 1 31.0000 31.0000
6 100 % EFFLUENT 2 23.0000 23.0000
6 100 % EFFLUENT 3 19.0000 19.0000
6 100 % EFFLUENT 4 17.0000 17.0000
6 100 % EFFLUENT 5 28.0000 28.0000
6 100 % EFFLUENT 6 0.0000 0.0000
6 100 % EFFLUENT 7 27.0000 27.0000
6 100 % EFFLUENT 8 0.0000 0.0000
6 100 % EFFLUENT 9 18.0000 18.0000
6 100 % EFFLUENT 10 20.0000 20.0000



AA # K308578, CERIODAPHNIA DUBIA REPRODUCTION, 8-21-03

File: k308578c Transform: NO TRANSFORMATION
STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment
TRANSFORMED RANK CRIT
GROUP IDENTIFICATION MEAN SUM VALUE daf SIG
il CONTROL 25.400
2 32 % EFFLUENT 23.000 105.50 75.00 10.00
3 42 % EFFLUENT 27.500 120.00 75.00 10.00
4 56 % EFFLUENT 24,800 101.50 75.00 10.00
5 75 % EFFLUENT 22.800 90.00 75.00 10.00
6 100 % EFFLUENT 18.300 80.50 75.00 10.00

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

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K308578



AQUATOX, INC.

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

TEST ORGANISM HISTORY

DATE SHIPPED 8-z1-0R _fhktsusss %&/Aﬂ/
SPECIES____/ égﬂ@ pens s

QUANTITY SHIPPED

-—

AGE/LIFE STAGE 2 40 s /2 JJEN LT

BROODSTOCK SOURCE va ﬁ;wfj/%./

CULTURE WATER '—Wﬁ;

ALKALINITY (Mg/l as CaCOy) =sE0

gfl as CaCO,)/Salinity (ppt) =

FEEDING /%ﬁ/zv'/a

COMMENTS

PACKAGED BY e

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:

=V |

—

Facility Supervisor

Aquatic BioSystems, Inc ¢ Quality Research Organisms



Arkansas Analytical
In ==

APPENDIX F

Quality Assurance Charts

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K308578
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APPENDIX G

Lab Certification

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K308578
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Arkansas Analytical, Inc.

\'m
/v
Toxicity Test Results X »,g ¥
MAGCOBAR MINE SITE
NPDES PERMIT NUMBER: AR0049794
August 2003

Fathead Minnow, Pimephales promelas, Larval Survival and Growth Test
Test 1000.0
Ceriodaphnia dubia, Survival and Reproduction Test
Test 1002.0
Prepared for: Mr. Alan B. Brown Prepared by:  Arkansas Analytical, Inc.

Weston Solutions 11701 1-30, Bldg 1, Suite 115

Magcobar Mine Site Little Rock, Arkansas 72209

2000 Darby Lane Lab Number K308578

Malvern, AR 72104

Tuesday, September 9, 2003



Introduction

This report contains test results for toxicity testing for the Magcobar Mine Site. The
NPDES permit number is AR0049794. The facility is located one mile northeast of
Magnet Cove in Sections 10, 11, 14, & 15, Township 3 South, Range 17 West in Hot
Springs County, Arkansas. The facility discharges into Chamberlain Creek, thence to
Cove Creek, thence to Quachita River in Segment 2F of the Ouachita River Basin.

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

Sample Collection:

Date, Time Started

Date, Time Ended

Sample #1: 8-21-03, 1000 8-22-03, 1000
Sample #2: 8-24-03, 0930 8-25-03, 0930
Sample #3: 8-25-03, 0930 8-26-03, 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) Temperature Upon Receipt (ué)
Information: Received

Sample #1: 8-22-03, 1534 Not Taken

Sample #2: 8-25-03, 1525 3

Sample #3: 8-26-03, 1531 5

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 100% X
Average of 15 or more young per surviving female 25.4 X
At least 60% of surviving females should have produced 3 90% X
broods
The percent coefficient of variation between replicates must 13.8% 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 0.556 X
controls

The percent coefficient of variation between replicates must 17.3% 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 KCI NOEC Survival: 500 ppm KClI
LOEC Survival: 500 ppm KCl LOEC Survival: 1000 ppm KCI
NOEC Reproduction: | 250 ppm KCI NOEC Growth: 500 ppm KCl
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 204 %CV survival (critical 0%
(critical dilution) dilution)
%CV Reproduction (critical 27.3% Mean dry weight (critical 0.693
dilution) dilution) in milligrams

%CV growth (critical 14.7%

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:

S il Lver Anlcas 0%

Meélissa Green Andrea Fox
Joas G A
Teres_a Canfield Y
/f:/-,?’} I Jé;, L7L (7'}//'/
Amy Dahiel
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SUMMARY REPORTING FORMS FOR CHRONIC BIOMONITORING
FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL

PERMITTEE: Magcobar Mine Site

PIMEPHALES PROMELAS

NPDES #: AR0049794

Sample Collection:

Date, Time Started

Date, Time Ended

Sample #1: 8-21-03, 1000 8-22-03, 1000
Sample #2: 8-24-03, 0930 8-25-03, 0930
Sample #3: 8-25-03, 0930 8-26-03, 0930

Test initiated (date, time): 8-22-03, 1600

Dilution water used:

Soft Synthetic

Percent Survival in Replicate Chambers

Test terminated (date, time): 8-29-03, 1600

DATA TABLE FOR FATHEAD MINNOW SURVIVAL

Mean Percent Survival

Effluent Conc % A B C D
0% 0.616 | 0.620 | 0.390 | 0.595
32% 0.702 | 0.780 | 0.817 | 0.663
42% 0.643 | 0.793 | 0.743 | 0.599
56% 0.953 | 0.671 | 0.703 | 0.633
75% 0.733 | 0.803 | 0.619 | 0.650
100% 0.712 | 0.848 | 0.600 | 0.602

DATA TABLE FOR GROWTH OF FATHEAD MINNOWS

Average Dry Weight in milligrams in replicate chambers

Effluent Conc % A B C D E |I MeanDry Weight [ CV%
0% 0.616 | 0.620 [ 0.3900.595 | 0.557 [ 0.556 17.3
32% 0.702 | 0.780 | 0.817 | 0.663 | 0.700 | 0.732
42% 0.643 | 0.793 [0.743[0.599 | 0.707 [F] 0.697
56% 0.953 | 0.671 | 0.703 [ 0.633 [ 0.649 [0 0.722
75% 0.733 | 0.803 [ 0.619 0.650 | 0.675 g 0.696
100% 0.712 | 0.848 | 0.600 | 0.602 | 0.701 [F= 0.693 14.7

CoefTicient 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: 8-21-03, 1000 8-22-03, 1000
Sample #2: 8-24-03,.0930 8-25-03, 0930
Sample #3: 8-25-03, 0930 8-26-03, 0930

Test initiated (date, time): 8-22-03, 1600

Dilution water used:

Soft Synthetic

Test terminated (date, time): 8-28-03, 0920

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

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

PERCENT EFFLUENT

Replicate 0% 32% 42% 52% 75% 100%
A 28 20 24 13 21 11
B 24 30 29 24 23 23
C 25 27 32 33 23 19
D 30 27 30 25 27 17
E 28 24 23 27 24 28
F 21 33 28 23 16 X0
G 22 9 24 25 28 27
H 20 28 27 28 26 X0
| 28 X0 25 25 12 18
J 28 32 33 25 28 20
Mean 254 23.0 27.5 24.8 22.8 16.6
Mean/surviving female| 25.4 25.6 27.5 24.8 22.8 204
CV%* 13.8 | St 1 273

*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 90 100 100 100 80

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%):

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%):

3. If NO was answered to 1.a) enter [0] otherwise enter [1] (parameter TLP3B):

5. Enter percentage corresponding to each parameter below:
a) NOEC survival (parameter TOP3B)= _

b) NOEC reproduction (parameter TPP3B)=

c) Coefficient of variation (parameter TQP3B)=

YES

YES

213

NO

NO

X

X

100 % effluent

%

0

100 % effluent

4. If NO was answered to 2.a) enter [0] otherwise enter [1] (parameter TGP3B): 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#/SampleID K 2085 F ¢ Test Start (Date/Time) €-22 -0 /1l 0O
client WJ@STon Test End (Date/Time) _§-29-0% /(00O
Day of Test
. 1 2 | 3 4 5 6 7  |notes/remarks
Control /22| %-25 [Y-249 1325 | $lae |%/27 18238 |32z <SS (9]
D.O (mg/l) |INITIAL 7.2 19.10 %02 | g.6] 24 |1.9 |7-S |3/ao - SS 10|
FINAL G 1%5S [1.0 w1 |-t LA
pH(mgiL)  [INITIAL ?i 2.4 |2t o<l | by |G-T | (oS
[FINAL ool 9 |l | f |wol?F |12
temp(C) __|INITIAL 723.2 [¢1.3 |0A 22210 (241|212
[FiNAL S0 |25-0 |25.0| 250 [25.0|%5.0 |2s0
ALKALINITY(mg/L) 2% A 22 >
HARDNESS(mg/L) g2 37 -
CONDUCTIVITY(umhos/ecm) | 1D =} 152 -
CHLORINE(mg/L) /0.05 <0.05 -~
CONC: 23] 3L 322 | %2/ | 321 |32/, |32/
[D.0(mg) [INITIAL 1.5 2 19. 771 2 17.9 1.
[FiNaL (4 153 [ | % |G [L-F Q0D
pH(mgA) |INITIAL 10 12.2 |+tY S| 4 (.8 |(e-T
f |FINAL s lt.¥Y lwollo |polZy |11
temp(C) __|INITIAL 227 L |A.L [720.9 [22.5|21.0 [32.0] 224
[FINAL F.0l250]235.0 | 250 |a50 |250 | 5c
CONC: 2‘7.2 gz7. 427 ozt | gzy- (I |42/,
D.O (mgit) _[iNmiAL 3 143 144 |7.¢l2s |17.9 195
FINAL 55‘3 5.9 1701 4,9 |GR LT (1.
pH(mgl)  |INITIAL 2 172 [+ | (oo by |(0T |lo-
FINAL S 163 | (00| &0 1O +72 [
[temp(C)  |INITIAL 735 |zi. L 9 | 9291220 |22.2123.2
[FinAL 25 .0 |75.0 |185.0| B.9|95.0]725.0 | 2.0
CONC: S/ |5t/ |5b7. |au/.]| Swl-|50/|S kY
D.0 (mgl) [INIAL 23 189 6472 |1S [ 1. f o l12.4
[FiNAL .9 133 [no 1.2 (R . |10
pH(mg/L) _ [INITIAL 22 |+ 13y (e |Cd 1069 1T
FINAL S |69 |(o.0 |lef |Gl |3 0.0
ltemp(c)  [INITIAL 235 |21.5 _|70.9 | 2371219 |22.5 243
FINAL Q5.0 %0 85.0]125.0 950 [75.0 |==.0
CONC: Is | 5% (3957 [ 957 | 2 1157, |75,
D.0 (mgi) [INIMIAL 15 llooff) |9.4 |26 [%0 (1S
[FiNAL 1.0 1%.9 3.9 120 ¥ 1.9 w9
pH(mgt) _ [INMTIAL T L1720 E7 Tp® | 4 .9 |0.0 i
FINAL . -3 %o G |-\ |23 |10
temp(C) __ |INITIAL S22 |7 2471218 |23 4125
|FiNAL AS A 725.0 |50 ]| Z50 |2S O|725.0 |2S,
CONC: 106'/. L roo/ 1004 |ooy, | wof-| [06/, 1oo/,
D.O (mgiL) [INITIAL 1.2 19 |4.¢ |02 |32 196 |7Y
[FiNaL 1o 3% |10 |20 |18 (64 | (e
pHmgl) _ [INITIAL 2.2 3.2 1.2 9.0ty [T.0 [T
FINAL Y [L.7 159 X.O o |7.Z2 |10
temp(C)  |INITIAL 749 [22.0 'g.l e5]|214 |124% |20P
FINAL 250 25 | Qs I 250 [23SO[250 |25 o
CONC: 100% A A n ) . ~
ALKALINITY{ (mg/L) 1 T S— T >
HARDNESS(mg/L) H4le a 2% > (35—
CONDUCTIVITY umhneleom) 1272220 ~i 72760 2a2n




CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING Ceriodaphnia dubia

Lab # / Sample ID V\BDQS’%‘R Test Start (Date/Time) 8'93-03'/ 1],00
Client {A\)o<ton Test End (Date/Time) 3“2&’*‘02_) Jogzo
Day of Test
2 3 4 5 6 7 8 notes/remarks
Control %22 |3-23 [3-7¢ | 225 | 5/z| 8403 R-22 SSHLA|
D.O (mg/l) |INITIAL Y3 197 1720 [g.0 14 [1.9 K -Ao S 70
FINAL .0 Lj__; St‘ 9‘1 1"’7 g-3
pH______ [INIAL__ TL [7¢ 7.7 Jwud | b G-1
[FinaL 1S 1729 12 |ef|y [749
[temp©) |INImIAL S 12131729 113 | 210 [31.7
FINAL 5.0 |75, 0 | d5.0|25.0[95.0 [25.0
ALKALINITY(mg/L) 28 -
HARDNESS(mg/L) @2 ~ 39
CONDUCTIVITY(umhos/em) | }(oD> = M >
CHLORINE(mg/L) {0.05 GO 20.05 —;‘
CONC: 32} z7. 22 7 |32l | =2i- | 327,
[D.0 (mgn) [INTIAL 1.5 4. 7.2 |77 132 |7
FINAL O 19.2 1%.1 183 1771 K.3
H_ [INmAL . .2 |F ¢ S | LY 1.3
|P FINAL 25 7.3 | PEAPXEEN
ltempc)  |INTIAL 231, 1206 2049 R2.5 | 210 [22.0
[FINAL |25.0 |25-2 |ac .o las.0las © |25.0
CONC: ya/. ly2v (427, |uyal. | yz4.| Y2
DO (mgl) [INTIAL | 45 19.7 |1 25 19,
|FINAL O 19.2 151 | K. - #
pH [INrTAL 12 1.2 |2.Y liee | led [lo
FINAL 2S5 179 1190 | eX] -2 [72.9
temp(C)  |INITIAL 235 |Z21.6 1299 22.9 |722.0 |22.0-
AL 250 125.0 1350 IRS 0|25 A5 .0
CONC: S/ o7 |50 Bl | et ls6Y
D.O (mg1) [INmAL 2.3 199 19.711s (20 [R.0
FINAL 2.019.2 181 [¥Y[79[€ 6
[oH INITIAL 42 170 | 7Y 1T lld[6A
|FiNAL 2.4 129 170 | -2 12 | 2.8
temp(C) |INITIAL 255 7] 122.9 |37 | 248 [22.5
hFlNAL N la? O |25, O %S Q0 T 0| 2SO ) 10
CONC: sk 354 (957 (144 | 951 1957
D.O(mgh) [INmAL 45 s 143 7.4 20 [2:0
= [FINAL 2-119.3 |81 .4 | ¥$.0] €7
pH INITIAL ENNENNED lo-% (.gi 9
FINAL 1Y 79171 wl | -2 |7.8 !
lemp(C) __ |INITIAL 735 212 A 12471 219 1239
FINAL 2S00 175. 0 |A5.0 |25 0 2N O .0
|conc: )gg f oo Z 1100y 1106/, | 1007 11007,
D.O (mg/l) [INITIAL . il 144 '?ﬁ?[- 21 1%
FINAL ) 163152 |8YT %01 5
pH . INITIAL T2 1321 ET 1h.0ol: 1.0
FINAL 23 17.2 |4 | | CLa]7.5 -
temp(C)  |INITIAL 24.0 |27.0 |zl. U |25 %@ FEK
FINAL 2A5.0]22.0 | 350 |25 D O] 2AS
CONC: 100% A A Al el &1 ¢
ALKALINITY{ (mg/L) i > 1z — 3
HARDNESS(mg/L) Ui 1368 ——>| 13
CONDUCTIVITY(umhosficm) | 2220 Sl 2250 —>| 2230
CHLORINE(mg/L) 20.05 DB —— DS




APPENDIX C

Fathead Minnow Raw Data and Statistics

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K308578



/

/(fr'}"’z" (9

SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB #/ SAMPLE DYA30% S 7§ TEST START _DATE §-Z2Z IME ) (x>
CLIENT __{ J¢sYon TESTEND _ DATE ¥-74 TIME)(,00
AGE AND SOURCE OF MINNOWS /74 h/S? '%iﬂ”"‘
DAY (NUMBER SURVIVING) ' SURVIVAL
REP # | start 1 2 3 4 5 6 7 % [MEAN % [CV
CoNC: __|A 10 [Jo | 1| lotjo | jD lfg o | 0O
B JO | o | p 10 | jO- [O 1D . .
C e e T [ io [ re 1o | fooF ol
@.d?wo D Jo | > | o g0 | 0] [0 | 1o
E L lwlmw|10]/m | jp]l@]] @
CoNC: __|A jo ol 1d[je | jo (0 [0 | 100
B [o | jo o 10 | 40 100 | 1o-| IO .
52-[ C. (o | 4o | o lgo [ (o[ W]io] oo 1007
“ Ip lo o | 3 |9 [ (o | |®]| ,0] )@
E - (0 | 10 R lmp lio 0l S | O
CONC: A 1D [o o 10 | 19 10 0| o 100
B o | yo | ™Iy (ol }¥]o |0 0%/
L[g:/ C (o |2 | 10] (2 0| B 110 | /on
“Ip o>l lppllwlgql 4|70
E L |to | o ®| (0| 10 ] 10 {10 | 100
CONC: A jo [/lo |,o |10 | 12| i :g lo | 10D
B o s L0 | 10| D io | 1D <
sl [ 1o |1 |jolyoljollpl o] loco 'OD_/
<D 1o |lio | (o | [0l @ |0 | 1°|too
E 3 ljo ol (o |0 o] 10 ]S | 1D
CONC: A 1o (/o o | (0 [ o (4o | (9119 | y0D
B \ ljo [ [0 | 40[a [ 9]4a | 90 /-
o Ic jo 1o | o | gol oo |10 | 16D
7§(( D o 12 1o ljelyo19414 |90
E L_|1o |10 jo | jol 10 |10 | 1O 100
CONC: A w |Jo [0 [ o]0 |10 |' g lY¥ | 1
B v o |e lo | /o | (0 Q | lo | joo . i
[007 % jo [0 [ o | 40 |10 0 | 1> | 10D |00/ O/‘
<D jo Jto | o[ yp| 19 0 | 10| 1D
E . Jo |1o il LL%L%FQ O | |
ANALYST: T |AD |AD T, [T [(€ [TC [pma e
DATE: 3.22 52218241325 3-2t| €44 ¢-28| 87 -
TIME: 10001015 [10z2 [ 51145 [15%50 1620l wuen L

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




Pimephales promelas

WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST

FATHEAD MINNOW

TEST 1000.0

LAB #i8s: EH0AS TS
DN

CLIENT:

ANALYST/S: XF, AT,

N\Ol

SAMPLE ID:

[TEST DATES BEGIN/END): £ 7] - 02,1315; -U3

WEIGHING DATE/TIME:

DRYING TEMPERATURE (DEGREES C): | () °(C.

DRYING TIME (HOURS): 2. \nys

INITIAL TOTAL DRY
WEIGHT WEIGHT OF
TIN LARVAE
REP @® ®) ® REMARKS
cowrror [auSIDAB(9% |0.91s82 |0.00L 1L :
sud)- 4757 |o.awas)1 [0.00620| (0 | 0,206 |weoaree
071099 |p.a1sca lo.co39pl 2 | 0,390 |0-556 :
oL.%OOI %9 lo.a1auo 0.00595[10 |0.565

RN

o.q 15‘)6

0,974

42.

0.98012

0. ChSQfl_

o.q-nsm o.ooqss .
097842 D.00LF] | 1O 0.1, |weortesm
Lol 04go1z [0.00303 | 4o [0.303 | D122
0.00L373

04982495

R B SRR
RDAFO0UY

=1
0. 00433

09141

0. 00812

0.91235

0. ol 19

DO S0

0.9906 7

R

T e

DL DA83ss |0.102i2 . /a b.'}zz_ AVG DRY

84 |0! b log1268 p-o03¥g | 10 | .54

10D71c9210-97400 | 021200 n.00kon) /0 | 6.4000 0-533 .
043)0:4 17 0D[ 0.91100 |0.00t0 2] jo | 0.L02 |ev =~ -
55¢0-913a49canaz 0.002011/0 [o.201 | 14.L9

CV = (STANDARD DEVIATION/MEAN)*100

e e A



\A# K308578 FATHEAD MINNOW SURVIVAL, 8-21-03
7ile: K308578S Transform: ARC SINE (SQUARE ROOT(Y))

shapiro - Wilk's test for normality

) = 0.053
N = 0.714
critical W (P = 0.05) (n = 30) = 0.927
Sritical W (P = 0.01) (n = 30) = 0.900

Data FAIL normality test. Try another transformation.

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

AA# K308578 FATHEAD -MINNOW SURVIVAL, 8-21-03
File: K308578S 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.



[ITLE: ARn# K308578 FATHEAD MINNOW SURVIVAL, 8-21-03
FILE: K308578S

FRANSFORM: ARC SINE (SQUARE ROOT(Y)) NUMBER OF GROUPS: 6
35RP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 1.0000 1.4120
1 CONTROL 2 1.0000 1.4120
1 CONTROL 3 1.0000 1.4120
1 CONTROL 4 1.0000 1.4120
1 CONTROL 5 1.0000 1.4120
2 32 % EFFLYUENT 1 1.0000 1.4120
2 32 % EFFLUENT 2 1.0000 1.4120
2 32 % EFFLUENT 3 1.0000 1.4120
2 32 % EFFLUENT 4 1.0000 1.4120
2 32 % EFFLUENT 5 1.0000 1.4120
3 42 % EFLLUENT 1 1.0000 1.4120
3 42 % EFLLUENT 2 1.0000 1.4120
3 42 % EFLLUENT 3 1.0000 1.4120
3 42 % EFLLUENT 4 0.9000 1.2490
3 42 % EFLLUENT 5 1.0000 1.4120
4 56 % EFFLUENT 1 1.0000 1.4120
4 56 % EFFLUENT 2 1.0000 1.4120
4 56 % EFFLUENT 3 1.0000 1.4120
4 56 % EFFLUENT 4 1.0000 1.4120
4 56 % EFFLUENT 5 1.0000 1.4120
5 75 % EFFLUENT 1 1.0000 1.4120
5 75 % EFFLUENT 2 0.9000 1.2490
5 75 % EFFLUENT 3 1.0000 1.4120
5 75 % EFFLUENT 4 0.9000 1.2490
5 75 % EFFLUENT 5 1.0000 1.4120
6 100 % EFFLUENT 1 1.0000 1.4120
6 100 % EFFLUENT 2 1.0000 1.4120
6 100 % EFFLUENT 3 1.0000 1.4120
6 100 % EFFLUENT 4 1.0000 1.4120
6 100 % EFFLUENT 5 1.0000 1.4120



\A# K308578 FATHEAD MINNOW SURVIVAL, 8-21-03

'ile: K308578S Transform: ARC SINE (SQUARE ROOT(Y))
STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment
TRANSFORMED RANK CRIT
JROUP IDENTIEICATION MEAN SUM VALUE df SIG
1 CONTROL 1.412
2 32 % EFFLUENT 1.412 27.50 16.00 5.00
3 42 % EFLLUENT 1.379 25.00 16.00 5.00
4 56 % EFFLUENT 1.412 27.50 16.00 5.00
5 75 % EFFLUENT 1.347 22.50 16.00 5.00
6 100 % EFFLUENT 1.412 27.50 16.00 5.00

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



\A # K309578, FATHEAD MINNOW GROWTH, 8-21-03
*ile: K308578G Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

0.209

(9]
I

0.971

2,
il

“ritical W (P = 0.05) (n = 30) = 0.927
Jritical W (P = = =

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

AA # K309578, FATHEAD MINNOW GROWTH, 8-21-03
File: K308578G Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance

~alculated Bl statistic = 2.62
Table Chi-square value = 15.09 (alpha = 0.01, df = 5)
Table Chi-squarevalue = 11.07 (alpha = 0.05, df = '5)

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



TITLE: AA # K309578, FATHEAD MINNOW GROWTH, 8-21-03
FILE: K308578G

TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
3RP IDENTIFICATION REP VALUE TRANS VALUE
1 ‘CONTROL 1 0.6160 0.6160
1 CONTROL 2 0.6200 0.6200
1 CONTROL 3 0.3900 0.3900
1 CONTROL 4 0.5850 0.5950
1 CONTROL 5 0.5570 0.5570
2 32 % EFFLUENT 1 0.7020 0.7020
2 32 % EFFLUENT 2 0.7800 0.7800
2 32 % EFFLUENT 3 0.8170 0.8170
2 32 % EFFLUENT 4 0.6630 0.6630
2 32 % EFFLUENT 5 0.7000 0.7000
3 42 % EFFLUENT 1 0.6430 0.6430
3 42 % EFFLUENT 2 0.7930 0.7930
3 42 % EFFLUENT 3 0.7430 0.7430
3 42 % EFFLUENT 4 0.5990 0.5990
3 42 % EFFLUENT 5 0.7070 0.7070
4 56 % EFFLUENT 1 0.9530 0.9530
4 56 % EFFLUENT 2 0.6710 0.6710
4 56 % EFFLUENT 3 0.7030 0.7030
4 56 % EFFLUENT 4 0.6330 0.6330
4 56 % EFFLUENT 5 0.6490 0.6490
5 75 % EFFLUENT 1 0.7330 0.7330 .
5 75 % EFFLUENT 2 0.8030 0.8030
5 75 % EFFLUENT 3 0.6190 0.6190
5 75 % EFFLUENT 4 0.6500 0.6500
5 75 % EFFLUENT 5 0.6750 0.6750
6 100 % EFFLUENT 1 0.7120 0.7120
6 100 % EFFLUENT 2 0.8480 0.8480
6 100 % EFFLUENT 3 0.6000 0.6000
6 100 % EFFLUENT 4 0.6020 0.6020
6 100 % EFFLUENT 5 0.7010 0.7010



\A # K309578, FATHEAD MINNOW GROWTH, 8-21-03

*ile: K308578G

Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE . DF SS MS F

etueen. - 0.103 0.021 2367
Jithin (Error) 24 0.209 0.009

rotal o =

Critical F value =
Since F < Critical

2.62 (0.05,5,24)
F FAIL TO REJECT Ho: All equal



AA # K309578, FATHEAD MINNOW GROWTH, 8-21-03

File: K308578G Transform: NO TRANSFORMATION
DUNNETT'S TEST - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN

SROUP IDENTIEICATION MEAN ORIGINAL UNITS T STAT SIG

1 CONTROL 0.556 0.556

2 32 % EFFLUENT 0.732 0.732 -2.994

3 42 % EFFLUENT 0.697 0.697 -2.395

4 56 % EFFLUENT 0.722 0.722 -2.815

5 75 % EFFPFLUENT 0.696 0.696 -2.378

6 100 % EFFLUENT 0.693 0.693 -2.320
e S 0t
Dunnett table value = 2.36 (1 Tailed Value, P=0.05, df=24,5)
AA # K309578, FATHEAD MINNOW GROWTH, 8-21-03
File: K308578G 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 0.139 25.1 -0.177

3 42 % EFFLUENT 5 0.139 25.1 -0.141

4 56 % EFFLUENT 5 0.139 25.1 --0.166

5 75 % EFFLUENT 5 0.139 25.1 -0.140

6 100 % EFFLUENT 5 0.139 25.1 -0.137



APPENDIX D

Ceriodaphnia dubia Raw Data and Statistics

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K308578
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FISHER'S EXACT TEST

NUMBER OF
IDENTIFICA%ION ALIVE DEAD TOTAL ANIMALS
CONTROL 10 0 10
32% EFFLUENT 9 1 10
_________ -.___.._A___h___,..___-___-....—-__”_--____H__-_____-..________-_*____h..
TOTAL 19 1 20
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
etween 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 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
setween CONTROL and TREATMENT at the 0.05 level.
FISHER'S EXACT TEST
NUMBER OF
IDENTIFICATION ALIVE DEAD TOTAL ANIMALS
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
setween CONTROL_and TREATMENT at the 0.05 level.

FISHER'S EXACT TEST

e e —— O o
IDENTIFICATION ALIV? DEAD TOTAL ANIMALS
CONTROL 10 0 10
75% EFFLUENT - 10 o 0 10
_____________ e
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
setween CONTROL and TREATMENT at the 0.05 level.

FISHER'S EXACT TEST

o NUMBER OF
IDENTIF;?%?ION _____ %LIY? DEAD TOTAL ANIMALS_
CONTROL 10 0 10
100% 8 2 10
____________________ Bt S S 2
CRITICAL FISHER'S VALUE (10,10,10) (p=0.05) IS 6. b.VALUE IS 8.

Since b is greater than 6 there is no significant difference
yetween CONTROL and TREATMENT at the 0.05 level.

SUMMARY OF FISHER'S EXACT TESTS



NUMBER NUMBER SIG

3ROUP IDENTIFICATION EXPOSED DEAD (P=.05)

CONTROL 10 0
1 32% EFFLUENT 10 1
2 42% EFFLUENT 10 0
3 56% EFFLUENT 10 0
4 0
5 2

75% EFFLUENT 10
100% 10



AA # K308578, CERIODAPHNIA DUBIA REPRODUCTION, 8§-21-03
File: k308578c Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

x*****++* Shapiro - Wilk's Test is aborted ****&&**

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

Total number of replicates = 60

DA # K308578, CERIODAPHNIA DUBIA REPRODUCTION, 8-21-03
File: k308578c Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance

Calculated Bl statistic = 21.95
Table Chi-square value = 15.09 (alpha = 0.01, df = 5)
Table Chi-square value = 11.07 (alpha = 0.05, df = 5)

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



MITLE: AA # K308578, CERIODAPHNIA DUBIA REPRODUCTION, 8-21-03
‘ILE: k308578c

‘RANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
JRP  IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 28.0000 28.0000
1 CONTROL 2 24 .0000 24.0000
1 CONTROL 3 25.0000 25.0000
1 CONTROL 4 30.0000 30.0000
1 CONTROL 5 28.0000 28.0000
1 - CONTROL 6 21.0000 21.0000
1 CONTROL 7 22.0000 22.0000
1 CONTROL 8 20.0000 20.0000
1 CONTROL 9 28.0000 28.0000
1 CONTROL 10 28.0000 28.0000
2 32 % EFFLUENT 1 20.0000 20.0000
2 32 % EFFLUENT 2 30.0000 30.0000
2 32 % EFFLUENT 3 27.0000 27.0000
2 32 % EFFLUENT 4 27.0000 27.0000
2 32 % EFFLUENT 5 24.0000 24 .0000
2 32 % EFFLUENT 6 33.0000 33.0000
2 32 % EFFLUENT 7 9.0000 9.0000
2 32 % EFFLUENT 8 28.0000 28.0000
2 32 % EFFLUENT 9 0.0000 0.0000
2 32 % EFFLUENT 10 32.0000 32.0000
3 42 % EFFLUENT 1 24.0000 24 .0000
3 42 % EFFLUENT 2 29.0000 29.0000
3 42 % EFFLUENT 3 32.0000 32.0000
3 42 % EFFLUENT 4 30.0000 30.0000
3 42 % EFFLUENT 5 23.0000 23,0000
3 42 % EFFLUENT 6 28.0000 28.0000
3 42 % EFFLUENT 7 24.0000 24.0000
3 42 % EFFLUENT 8 27.0000 27.0000
3 42 % EFFLUENT 9 25.0000 25.0000
3 42 % EFFLUENT 10 33.0000 33.0000
4 56 % EFFLUENT 1 13.0000 13.0000
4 56 % EFFLUENT 2 24.0000 24.0000
4 56 % EFFLUENT 3 33.0000 33.0000
4 56 % EFFLUENT 4 25.0000 25.0000
4 56 % EFFLUENT 5 27.0000 27.0000
4 56 % EFFLUENT 6 23.0000 23.0000
4 56 % EFFLUENT 7 25.0000 25.0000
4 56 % EFFLUENT 8 28.0000 28.0000
4 56 % EFFLUENT 9 25.0000 25.0000
4 56 % EFFLUENT 10 25.0000 25.0000
5. 75 % EFFLUENT 1 21.0000 21.0000
5 75 % EFFLUENT 2 23.0000 23.0000
5 75 % EFFLUENT 3 23.0000 23.0000
5 75 % EFFLUENT 4 27.0000 27.0000
5 75 % EFFLUENT 5 24.0000 24.0000
5 75 % EFFLUENT 6 16.0000 16.0000
5 75 % EFFLUENT 7 28.0000 28.0000
5 75 % EFFLUENT 8 26.0000 26.0000
5 75 % EFFLUENT 9 12.0000 12.0000
5 75 % EFFLUENT 10 28.0000 28.0000



6 100 % EFFLUENT 1 31.0000 31.0000
6 100 % EFFLUENT 2 23.0000 23.0000
6 100 % EFFLUENT 3 19.0000 19.0000
6 100 % EFFLUENT 4 17.0000 17.0000
6 100 % EFFLUENT 5 28.0000 28.0000
6 100 % EFFLUENT 6 0.0000 0.0000
6 100 % EFFLUENT 7 27.0000 27.0000
6 100 % EFFLUENT 8 0.0000 0.0000
6 100 % EFFLUENT 9 18.0000 18.0000
6 100 % EFFLUENT 10 20.0000 20.0000



AA # K308578, CERIODAPHNIA DUBIA REPRODUCTION, 8-21-03

File: k308578c Transform: NO TRANSFORMATION
STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment
TRANSFORMED RANK CRIT.
GROUP IDENTIFICATION MEAN SUM VALUE af SIG
1 CONTROL 25.400
2 32 % EFFLUENT 23.000 105.50 75.00 10.00
3 42 % EFFLUENT 27.500 120.00 75.00 10.00
4 56 % EFFLUENT 24 .800 101.50 75.00 10.00
5 75 % EFFLUENT 22.800 90.00 75.00 10.00
6 1.00 % EFFLUENT 18.300 80.50 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 # K308578



AQUATOX, INC.

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

TEST ORGANISM HISTORY

DATE SHIPPED 8-21-0% _fhttsusss AZW/A'A)/
;PECIES J:/#{/W/f"ﬁ/,ﬁ@mf éﬁ

QUANTITY SHIPPED Cen”

AGE/LIFE STAGE 2y 4n s /2y I JEREST

BROODSTOCK SOURCE it @%

CULTURE WATER __Myé.

ALKALINITY (Mg/! as CaCOs) =80

g!l as CaCO;)/Salinity (ppt) = /éo

FEEDING /%mv/n !

COMMENTS

PACKAGED BY e

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 me/l 50-85 mg/l
pH: 8.09 7.68-8.14

Comments:

sl *

Facility Supervisor

Aquatic BioSystems, Inc ¢ Quality Research Organisms



APPENDIX F

Quality Assurance Charts

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K308578
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APPENDIX G

Lab Certification

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K308578



ma:m om >_._$=mmm
Department of Environmental Quality
Laboratory Certification Program

a5

Be it known that Arkansas Analytical, Inc
Little Rock, Arkansas

has earned certification by this Department for the period of

Alkalinity
Ammonia
BOD
Bromide
CBOD
Chloride
Chlorine
COD
Conductivity
Cyanide
Fluoride
Hardness
Nitrate
Nitrite

May 14,2003 to October 30,2003
Certificate # 03-031-1

The following parameters are certified:

Laboratory ID # 60-1754

Oil & Grease
Orthophosphate
Perchlorate

pH

Phenol

Sulfate

Sulfide
Surfactants
TDS

TKN

TOC

Total Phosphorus
Total Solids
TSS

@ooLs 746

RIo3

Turbidity
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Hex. Chromium
Iron

Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Strontium
Thallium

Tin

Titanium
Vanadium

Zinc

Herbicides
Pesticides & PCBs
Semi-volatiles
TPHC

Volatile Organics
Fecal Coliform
Acute Toxicity
Chronic Toxicity




