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Introduction

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

The permit requires chronic biomonitoring testing bi-monthly for both Ceriodaphnia
dubia and Pimephales promelas. The test results in this report represent the testing for
July of 2005.

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

Inc.

Sample Collection:

Date, Time Started

Date, Time Ended

Sample #1: 7-19-05, 0930 7-20-05, 0930
Sample #2: 7-20-05, 0930 7-21-05, 0930
Sample #3: 7-25-05, 0930 7-26-05, 0930

The sample was a composite collected at the final discharge from the Magcobar mine

site.

The following information was collected upon immediate receipt of the samples at the

laboratory:

Sample Receiving

Date, Time Sample(s)

Storage Temperature (uC)

Information: Received

Sample #1: 7-20-05, 1120 4
Sample #2: 7-21-05, 1119 4
Sample #3: 7-26-05, 1142 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 100% X
Average of 15 or more young per surviving female 15.7 X
At least 60% of surviving females should have produced 3 60% X
broods
The percent coefficient of variation between replicates must 30.2% X
be 40% or less for the young of surviving females

TEST ACCEPTANCE CRITERIA for Pimephales promelas

Control Criteria Results | Pass | Fail
Greater than or equal to 80% survival 96% X

The percent coefficient of variation between replicates must 9.32% X

be 40% or less for survival

Minimum of 0.25 mg average dry weight of surviving 0.353 X
controls

The percent coefficient of variation between replicates must 17.9% 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 KCl NOEC Survival: 500 ppm KCl
LOEC Survival: 500 ppm KCl LOEC Survival: 1000 ppm KClI
NOEC Reproduction: | 250 ppm KCl NOEC Growth: 500 ppm KCl
LOEC Reproduction: | 500 ppm KCl LOEC Growth: 1000 ppm KCl

Quality Assurance charts are provided in Appendix F.
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Summary of Results

Arkansas Analytical

Inc.

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 15.7 %CV survival (critical 5.71%
(critical dilution) dilution)
%CV Reproduction (critical 30.2% Mean dry weight (critical 0.565
dilution) dilution) 1n milligrams

%CV growth (critical 17.9%

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.
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FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL
PIMEPHALES PROMELAS

PERMITTEE: Magcobar Mine Site

NPDES #: AR0049794

Sample Collection: Date, Time Started Date, Time Ended
Sample #1: 7-19-05, 0930 7-20-05, 0930
Sample #2: 7-20-05, 0930 7-21-05, 0930
Sample #3: 7-25-05, 0930 7-26-05, 0930

Test initiated (date, time): 7-21-05, 1530

Dilution water used:

Soft Synthetic

DATA TABLE FOR FATHEAD MINNOW SURVIVAL

Percent Survival in Replicate Chambers

Test terminated (date, time): 7-28-05, 1135

Mean Percent Survival

Effluent Conc % A B C D E [#89]24 hours| 48 hours| 7 days | CV %
0% 100 | 100 | 100 | 80 | 100 |8 100 100 96 9.32
32% 100 | 90 | 100 | 100 | 100 |& 100 100 98
42% 100 | 100 | 100 | 100 | 80 | 100 100 96
56% 90 | 100 | 90 [ 100 | 100 | 98 98 96
75% 100 | 100 | 90 | 100 | 100 | 100 100 98
100% 100 | 90 [ 90 | 100 | 100 98 98 96 5.71
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% 0.437 | 0.417 | 0.371] 0.234 ] 0.304 0.353
32% 0.436 | 0.395 | 0.436| 0.512 ] 0.451 0.446
42% 0.523 | 0.533 | 0.476 | 0.487 | 0.472 0.498
56% 0.550 | 0.503 | 0.478 | 0.453 | 0.490 | 0.495
75% 0.532 | 0.536 | 0.402 | 0.520 | 0.461 0.490
100% 0.613 | 0.499 | 0.420 | 0.636 | 0.655 0.565

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)= 9.32 %
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Ceriodaphnia dubia SURVIVAL AND REPRODUCTION

Permittee: Magcobar Mine Site

NPDES #: AR0049794

Sample Collection:

Date, Time Started

Date, Time Ended

Sample #1: 7-19-05, 0930 7-20-05, 0930
Sample #2: 7-20-05, 0930 7-21-05, 0930
Sample #3: 7-25-05, 0930 7-26-05, 0930

Test initiated (date, time): 7-21-05, 1000

Dilution water used:

Soft Synthetic

Test terminated (date, time): 7-28-05, 0920

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

PERCENT EFFLUENT

Replicate 0% 32% 42% 52% 75% 100%
A 21 14 17 22 14 15

B 11 X0 X3 18 18 14

C 21 18 19 17 13 19

D 13 20 11 21 18 22

E 22 X0 20 16 14 X0

F 13 13 16 20 12 18

G 12 10 17 14 11 11

H 19 10 13 20 19 X0

I 16 X2 12 5 X12 14

J 9 14 17 9 X13 14
Mean 15.7 9.8 14.5 16.2 14.4 12.7
Mean/surviving female| 15.7 14.1 15.8 16.2 14.9 15.9 |
CVo* 302 | N 22> |

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

Permittee: Magcobar Mine Site

Ceriodaphnia dubia SURVIVAL AND REPRODUCTION

NPDES #: AR0049794

Arkansas Analytical

PERCENT SURVIVAL
PERCENT EFFLUENT 0% 32% 42% 56% 75% 100%
Time of Reading:
24 HOURS 100 80 100 100 100 80
48 HOURS 100 80 100 100 100 80
Test termination 100 70 90 100 80 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. IfNO was answered to 2.a) enter [0] otherwise enter [1] (parameter TGP3B): 0

5. Enter percentage corresponding to each parameter below:
a) NOEC survival (parameter TOP3B)= _ 100 % effluent

b) NOEC reproduction (parameter TPP3B)= 100 % effluent

¢) Coefficient of variation (parameter TQP3B)= 30.2 %
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Chain of Custody Forms
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APPENDIX B

Effluent and Dilution Water Data



CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING

Fathead Minnow

Lab #/ Sample ID {4 S(s 1555 (s

Test Start (Date/Time) ~ 1 ~-91- Lo f 1B

Client L ' & \Jﬂ_}t,\

TestEnd (Date/Time) - 3 L5/ |\ &5

Day of Test
1 2 3 4 5 6 7 notes/remarks
Control Dlal | 7ze/ax Y 125 | 766 |72 ISS TG
D.O (mg/L) [INITIAL STt g e 149 17s 1.9 '
FINAL 12 113 [7s [ Is4 [715 [0
pH(mg/L) _ [INITIAL ST T A TeT i)
| FINAL LS oz [T [Tq i Jltles|eh
temp(C) INITIAL Q-2 |[22.6 [Ra 2 32N 227 [z oo
FINAL 20 [z 0 (a5 Cl28.0 [ 76, 0] 25 ©las O
ALKALINITY(mg/L) 22, IS—
HARDNESS(mg/L) 25 >
CONDUCTIVITY(umhos/cm) 141 >
CHLORINE(mg/L) 005 =
CONC: G | 577 2o 32 | 32/, | %2/, 321
D.0 (mg/L) [INITIAL <-3 7.k [K.O ]2\ 79 1 7.9 1y
FINAL 12 1O | T 7454 113 |10
pH(mg/L)  [INITIAL - 1G5 Jele 69 s | wd |
FINAL LA e [tk lb]led]s i [
temp(C) __[INITIAL 203 (229|322 | |33 [2%. 2 [99.C
FINAL 25 01290350 |ds.u 450 [25.C1x o
CONC: Loyl 77 LAY SR I FVA EEVA S YD
D.O (mg/L) |INITIAL A2 a0 D1 LV 7.« | 7249103
FINAL 22 leF 75 141581949170
pH(mg/)  [INITIAL A el T U] [ws |3 |6 1
FINAL 2 LW [t Jlld]s.2 [k 3
temp(C) __[INITIAL RC. 2 1279 Q-1 [N ] 220133 5 99O
FINAL 26U 1725 0 [R5 250 | 75.0 70.0 |50
CONC: DL Sl 156 | A/ | s s 1Sl
D.O (mg/l) [INITIAL 2 [ [£1 | [ 1.4 [ .o [1TY
FINAL 13 e[S [ s ] 15 1L
pH(mg/L)  [INITIAL Ly el [ eSS S T [l
' FINAL e Y [T [w| ed 549 |3
temp(C) __ |INITIAL 0.2 27 R U] [22.0123. 4 [33.2
FINAL S0 1250 950750760 [ 0[6 O
CONC: s 1907 s b sl 57 257 1751
D.O (mg/L) [INITIAL Y |lg 2K LI 3 [7s [2.2 |71.3
FINAL daled 1o |71 | s» 170 [ 10
pHmg/L) _[INITIAL A Toe o1 [l [Vt [1p.J [
FINAL b Y |k 1 led | «Y [t \’g:t{‘
temp(C)  |INITIAL 20| 729 TR U ad A ]23.5 1229 [A3.0
FINAL > 07250 [as.0 6.0]175.0]75.C [350
CONC: leo 2 11007 Tecl eol Tioe/ Leo/, TG
D.O (mg/L) [INITIAL co |£.¢ S a9 7.7 1% [ &
FINAL 13 [y [T [1C | s][1S 174
pH(mg/L)  [INITIAL (-5 | |l U Tl [ s Tl
FINAL CO Tl led ]k T [
lemp(C) __[INTIAL 20\ 1779 oy [ 5 [22 3 [aa 2R O
FINAL o129 ¢l elas U] 7001790 (35 ©
CONC; 100% | A A () 'k O
ALKALINITY( (mg/L) & o G 10 | —
HARDNESS(mg/L) 1ZA0 |l=ee——p—— 75 |'"— 240G | —=
CONDUCTIVITY(umhosfem) | 2220 | ———|——>| 2320 |—| 2220 "
CHLORINE (mg/t.) O | —— —N LG Ay o, =]




CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING

Ceriodaphnia dubia

Lab #/ Sample 1D F 50 [ =, sla Test Start (DaterTime) | —. 3\ - G5/ [
Client WL 10 7 vy TestEnd (DatefTime)  "7- 2% LS [ O 20
Day of Test
1 2 3 4 5 6 7 8  [notesiremarks
Control TN | 722 1173 L2 7 2051 22 e 12 [Tee [S5S 1297
D.0 (mg/l) [INITIAL 25 |4 <o e 1149 175 (e pot
FINAL | |12 |12 gl aclas |0 by
" INTIAL 172200 2 PP S
FINAL @ X 110 [ leaxlbt g lig?
temp(C) ___|INITIAL W2 122¢ laaxlaal [Ra-1 23 220 | —
FINAL 75 0179.01725C 1750 [2s.¢|725.C 125.0 175.C
ALKALINITY{mg/L) 2% =
HARDNESS(mg/L) 2 >
CONDUCTIVITY(umhos/em) | L&k >
CHLORINE(mg/L) LOUS >
CONC: 20 |22/ |32) _3al 132/ 132/ 321|327
D.0 (mgl) |[INTIAL Z2 |1 leo gL 17.9 [ Tt —
FINAL g0 IN>112 [a LU T3 |77
pH INITIAL cd 1o el Jed [s [ G fu] | —
FINAL Gl 16S e ledleo 199 169 [
temp(C) _|INITIAL 20.% 1229 |ax >3\ (22w |R2.2 [ 72101 —
FINAL 75.0175.0 125.C |50 [75.0 175.0 | 15,0 1750
CONC: el A EEYE EEYE FEVA EFVA R YA
D.O (mg/L) |INITIAL o %0 (2 [\ [5<9[39 [1.3 ]| —
FINAL 1% |V 3 |18 [Hel7 V% | 1.2 T.0
pH INITIAL WM 1l |67 16.5 (.5 | LD . i =
FINAL vu b (b |9 (o [kl [69 g3
temp(C) |INITIAL 0. 21229 3.1 o] (224 233 |Ze.0 | —
FINAL 2501750 |25 0 B0 7260 155.C [75.0125.C
CONC: 1. | Bl |96 - | o656/, [swl | e |He !l
D.O (mgll) |INITIAL i |lgl xo (&) |9 [goll4 | —
FINAL TG €0 [15 -1 > (8.8 | 1S |12
pH INITIAL Y i e 1.5 1usS WY |61 | —
FINAL Il lee Tvs e ez 195 LY
temp(C)  |INITIAL 0.2 12729 (2323 |20V RQ3.ol2ad (2581 —
FINAL 260 175 01750 250|750 125.0 [75.0 150
CONC: S/ 19/ st sl s /. 1754 1264 Tlo .
D.O (mg/l) |[INITIAL 2. 272131 3.3 11 2 |13 | —
— |FiNAL TT 19 17¢ 1 [N T8 15115
oH INITIAL Gt 10 16 k.G TG [by o] —
FINAL ;. ] ol s X w2 |29 1 4
temp(C) __ [INITIAL 26\ 1279 [33 oD b2 1239 |22 ¢ ] —
FINAL 290 12601726 125.C 5. C195.0 {79.0 17650
CONC: oo o/ oo N Bod/ | ) oal. | H0CL e/
D.O (mg/l) [INITIAL g0 12¢ 192|234 14 1849 115 —
FINAL TT 120 Te [Lafr3 13 [ 5194
pH INITIAL G5 Liple 11 le-lg et [ted [ipl | —
FINAL Gl 1 b ey [ 3102 [6.¢ b
emp(C)  |INITIAL 200 1779 1T [aa2 (233 034 | 22U
FINAL 76 1175 0l [ 75.0176.0 [76.0 [ie.C [76C
CONC: 100%| [ A [y =) AN C
ALKALINITY( (mgrL) % E— ———— T e B TS =
HARDNESS{mg/L) 120 | ——F——| 1220 |-——=| 121C — 3
CONDUCTIVITY({umhos/crm) | 2320 —— | 224, 2| 2200 —3
CHLORINE(mg/L) 05 | | e 0 > | 0.0 ~7




APPENDIX C

Fathead minnow raw data and statistics



SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB # SAMPLE ID Y Ui |55 (p TEST START DATE™{- 3]y TIME |-,

;(

CLIENT \ {5 {0 A AN

TEST END

DATE “7-7.% TIME 1{%%

AGE AND SOURCE OF MINNOWS

£29lAcs |

Ap wETk.

DAY (NUMBER SURVIVING) 'SURVIVAL
REP # start 1 2 3 4 5 6 7 % MEAN % |CV
conc: A g | O o [ jolie el [V | v
‘“‘1 B O o ol Liplip Jio | v ]
5 O oo e o i e [l 4o |45
ey D G Gl oflyo] 914 1 g | 9V
O/ E — [\ o oo loll 1ol 190
conc: (A G [ |0 W e lie e g 1o | job
B \\b Wwlalg 19149 149 |9t
= C O-4> o 1o [yo el | e Liab 1%
?9 ! D 1O o 112 [vo [ jel e |1 | e 18
E [ |C W e o e ldp | o | o
conc: A (G | 1D WOl [Tweliel W e | 1w
B (O o e ol tel Wl Tie |op |a
013 D \L WGl ool U o w
E - @ Wl als [ 312158 |«
cone: A g | A Al qdlalal44 19 |ao
B O = W g 118 [ o] fo I%J W |
~i-7 € O - W0 Jw | alAa G “{4
L/ b O \O 1o ol iol {8 |0 [ 190 1
E.__ O Wl (1o ] el dt o | it
conc: A G | | ‘O 1o Jto]| (o]t lo| wb
B_| G Vo [0 o [ tolio [ tof dep |
5 ) K O 1019 a1 qld [ 7]ac 1499
= /' |p [ O e [hvo | Jel @ o] wo
E © W o [l felid | (o] 10
conc:  [A {5 | \U o [ ool teli [ (o] iU
B A Al dl alalda 9] |, L
S o O 2 = o (P =l
\Col- b 10 \WOlo[wlwe e [ 1o] 1o
EL- | (O I ol w o @ 110 (T
ANALYST: |\ JAA \S j\/[ T | e T | ik T T
DATE: |34 [12810) [  [7-as]7ae| TL]]723
TIME: \SZC | {400 \ 2 1325440 fi5h [35

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




Pimephales promelas

FATHEAD MINNOW

WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST

TEST 1000.0

LAB #/ #s: K507556 TEST DATES (BEGIN / END): 7/21-28/05
CLIENT: Weston WEIGHING DATE / TIME:
ANALYSTS: DRYING TEMP (DEGREES C): 60
SAMPLE ID: DRYING TIME (HOURS): 24
FINAL INITIAL TOTAL DRY DRY WEIGHT
DRY WEIGHT WEIGHT WEIGHT OF  |nNumBER OF
TIN+LARVAE TIN LARVAE OF LARVAE
REP # (@ (9) (9) LARVAE (mg)
CONTROL 0.97485 0.97048 0.00437 10 0.437 AVG DRY
B 0.97600 0.97183 0.00417 10 0.417 WEIGHT (mg)
C 0.97227 0.96856 0.00371 10 0.371 0.353
D 0.97216 0.96982 0.00234 10 0.234 cv
E 0.97352 0.97048 0.00304 10 0.304 237
CONC: A 0.97624 0.97188 0.00436 10 0.436 AVG DRY
B 0.97745 0.97350 0.00395 10 0.395 WEIGHT (mg)
32% Cc 0.97781 0.97345 0.00436 10 0.436 0.446
D 0.98073 0.97561 0.00512 10 0.512 cv
E 0.97653 0.97202 0.00451 10 0.451
CONC: A 0.97778 0.97255 0.00523 10 0.623 AVG DRY
B 0.97735 0.97202 0.00533 10 0.533 WEIGHT (mg)
42% c 0.97972 0.97496 0.00476 10 0.476 0.498
D 0.97671 0.97184 0.00487 10 0.487 cv
E 0.97760 0.97288 0.00472 10 0.472
CONC: A 0.97838 0.97288 0.00550 10 0.550 AVG DRY
B 0.97613 0.97110 0.00503 10 0.503 WEIGHT (mg)
56% c 0.98025 0.97547 0.00478 10 0.478 0.485
D 0.97443 0.96990 0.00453 10 0.453 cv
E 0.98130 0.97640 0.00490 10 0.490
CONC: A 0.98023 0.97491 0.00532 10 0.532 AVG DRY
B 0.98030 0.97494 0.00636 10 0.536 WEIGHT (mg)
75% C 0.97455 0.97053 0.00402 10 0.402 0.490
D 0.97715 0.97195 0.00520 10 0.520 Ccv
E 0.97307 0.96846 0.00461 10 0.461
|C70NC: A 0.97259 0.96646 0.00613 10 0.613 AVG DRY
B 1.24670 1.24171 0.00499 10 0.499 WEIGHT (mg)
100% c 1.27652 1.27232 0.00420 10 0.420 0.565
D 1.26227 1.25501 0.00636 10 0.636 (Y
r E 1.25883 1.25228 0.00655 10 0.655 17.9

REMARKS:

CV = (STANDARD DEVIATION/MEAN)*100




Pimephales promelas

FATHEAD MINNOW

TEST 1000.0

WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST

LAB#/#s: {5 (155 TEST DATES (BEGIN/END): /- 2| ~1s /7. 3% ¢os
CLIENT: [ vsten WEIGHING DATE / TIME: i
ANALYSTS: 14|  Sm, T IDRYING TEMP (DEGREES C): (v (2" (_
SAMPLE ID: DRYING TIME (HOURS): ' Y |y
FINAL INFTIAL TOTAL DRY DRY WEIGHT
DRY WEIGHT WEIGHT WEIGHT OF | numeer OF
TIN+LARVAE TIN LARVAE oF LARVAE
REP # (9 (9) (9) LARVAE (mg)
controL a3 | 0.4 748s| 0. a104g AVG DRY
852 |N. 979,000 [0.471[¢ 3 WEIGHT (mg)
¢®5 10979227 [0.9850
024 |0.47210 | 0.9p9¢2 cv
E%510.97352 (. 97044
leone:  [a %009 17410 11 [$% AVG DRY
8511041745 [0.97550 WEIGHT (mo)
~ [€22100. 97791 10.97%45
gg/( 0 3110.9%07.3 |C 9150 cv
EHC 0. 9753 (097202
[conc:  [a Wl DA777Y (097255 AVG DRY
BYZ (091235 [(0.977208 WEIGHT (mg)
Ua) 1ed5109 7972 1091990
[ o pa7611 [0ATISY cv
E VS0 07700 [0.9126%
conc:  lalv|p 97923 047785 AVG DRY
s U071y | 0.9710¢ WEIGHT (mg)
,-b\'/ c4?1n.98025 [ 0.9754 7
DV builodgys [0.9e90 cv
EZ0 (043130 |p. 9740
lcone:  [a5l [0.9¥p2 0.9749] AVG DRY
892[0.65%020 0.9749¢ WEIGHT (mg)
/ c53.a1455 [0.97053
15/ et log11s 1) 77165 -
ES51p.97300 [0 Qi3
cone: Ak 10977549 |0.960L4Y 0 AVG DRY
LoBEM 24070 |1 2471 WEIGHT (mg)
Jo0/. 58 |1 90bs2 [1 71232
| 059 117200227 |1.7559! cv
L bl [ sgen (175275

REMARKS:

CV = (STANDARD DEVIATION/MEAN)* 100




AA# K507556, FATHEAD MINNOW SURVIVAL, 7-21-05
File: k507556s Transform: ARC SINE (SQUARE ROOT(Y))

Shapiro - Wilk's test for normality

o
I

0.255

=
I

0.700
Critical W (P = 0.05) (n
Critical W (P = 0.

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# K507556, FATHEAD MINNOW SURVIVAL, 7-21-05
File: k507556s Transform: ARC SINE (SQUARE ROOT(Y))

Bartlett's test for homogeneity of variance

Calculated Bl statistic = 3.07
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# K507556, FATHEAD MINNOW SURVIVAL, 7-21-05

FILE: C:\TOXSTAT\WESTON\K5075568S.

TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6

GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 1.0000 1.0000
1 CONTROL 1.0000 1.0000
1 CONTROL 3 1.0000 1.0000
1 CONTROL 4 0.8000 0.8000
1 CONTROL 5 1.0000 1.0000
2 32 % EFFLUENT i 1.0000 1.0000
2 32 % EFFLUENT 2 0.9000 0.9000
2 32 % EFFLUENT 3 1.0000 1.0000
2 32 % EFFLUENT 4 1.0000 1.0000
2 32 % EFFLUENT 5 1.0000 1.0000
3 42 % EFLLUENT 1 1.0000 1.0000
3 42 % EFLLUENT 2 1.0000 1.0000
3 42 % EFLLUENT 3 1.0000 1.0000
3 42 % BEFLLUENT 4 1.0000 1.0000
3 42 % EFLLUENT 5 0.8000 0.8000
4 56 % EFFLUENT 1 0.2000 0.9000
4 56 % EFFLUENT 2 1.0000 1.0000
4 56 % EFFLUENT 3 0.9000 0.9000
4 56 % EFFLUENT 4 1.0000 1.0000
4 56 % EFFLUENT 5 1.0000 1.0000
5 75 % EFFLUENT 1 1.0000 1.0000
5 75 % EFFLUENT 2 1.0000 1.0000
5 75 % EFFLUENT 3 0.9000 0.9000
5 75 % EFFLUENT 4 1.0000 1.0000
5 75 % EFFLUENT 5 1.0000 1.0000
6 100 % EFFLUENT 1 1.0000 1.0000
6 100 % EFFLUENT 2 0.9000 0.9000
6 100 % EFFLUENT 3 0.9000 0.9000
6 100 % EFFLUENT 4 1.0000 1.0000
6 100 % EFFLUENT 5 1.0000 1.0000



DAH# K507556, FATHEAD MINNOW SURVIVAL, 7-21-05

File: C:\TOXSTAT\WESTON\K507556S. Transform: NO TRANSFORMATION
STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment
TRANSFORMED RANK CRIT
GROUP IDENTIFICATION MEAN SUM VALUE df SIG
1 CONTROL 0.960
2 32 % EFFLUENT 0.980 28.00 16.00 5.00
3 42 % EFLLUENT 0.960 27.50 16.00 5.00
4 56 % EFFLUENT 0.960 26.00 16.00 5.00
5 75 % EFFLUENT 0.980 28.00 16.00 5.00
6 100 % EFFLUENT 0.960 26.00 16.00 5.00

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



AA # K507556, FATHEAD MINNOW GROWTH, 7-21-05
File: k5075569 Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

v)
It

0.098
W = 0.963

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

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



AA # K507556, FATHEAD MINNOW GROWTH, 7-21-05
File: k5075569 Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance
Calculated Bl statistic = 8.57

Table Chi-square value = 15.09 (alpha = 0.01, df
Table Chi-square value = 11.07 (alpha =

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



TITLE: AA # K507556, FATHEAD MINNOW GROWTH, 7-21-05

FILE: k5075569
TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 0.4370 0.4370
1 CONTROL 2 0.4170 0.4170
1 CONTROL 3 0.3710 0.3710
1 CONTROL 4 0.2340 0.2340
1 CONTROL 5 0.3040 0.3040
2 32 % EFFLUENT 1 0.4360 0.4360
2 32 % EFFLUENT 2 0.3950 0.3950
2 32 % EFFLUENT 3 0.4360 0.4360
2 32 % EFFLUENT 4 0.5120 0.5120
2 32 % EFFLUENT 5 0.4510 0.4510
3 42 % EFFLUENT i 0.5230 0.5230
3 42 % EFFLUENT 2 0.5330 0.5330
3 42 % EFFLUENT 3 0.4760 0.4760
3 42 % EFFLUENT 4 0.4870 0.4870
3 42 % EFFLUENT 5 0.4720 0.4720
4 56 % EFFLUENT 1 0.5500 0.5500
4 56 % EFFLUENT 2 0.5030 0.5030
4 56 % EFFLUENT 3 0.4780 0.4780
4 56 % EFFLUENT 4 0.4530 0.4530
4 56 % EFFLUENT 5 0.4900 0.4900
5 75 % EFFLUENT 1 0.5320 0.5320
5 75 % EFFLUENT 2 0.5360 0.5360
5 75 % EFFLUENT 3 0.4020 0.4020
5 75 % EFFLUENT 4 0.5200 0.5200
5 75 % EFFLUENT 5 0.4610 0.4610
6 100 % EFFLUENT 1 0.6130 0.6130
6 100 % EFFLUENT 2 0.4990 0.4990
6 100 % EFFLUENT 3 0.4200 0.4200
6 100 % EFFLUENT 4 0.6360 0.6360
6 100 % EFFLUENT 5 0.6550 0.6550



AA # K507556, FATHEAD MINNOW GROWTH, 7-21-05
File: k5075569 Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF SS MS F

Between s 0.125 0.025 6.143
Within (Error) 24 0.098 0.004

Total 20 0228 T

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



AA # K507556, FATHEAD MINNOW GROWTH, 7-21-05

File: k5075569 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
il CONTROL 0.353 0.353
2 32 % EFFLUENT 0.446 0.446 -2.315
3 42 % EFFLUENT 0.498 0.498 -3.608
4 56 % EFFLUENT 0.495 0.495 ~-3.524
5 75 % EFFLUENT 0.490 0.490 -3.410
6 100 % EFFLUENT 0.565 0.565 -5.254
Dunnett table value = 2.36 (1 Tailed Value, P=0.05, df=24,5)
AA # K507556, FATHEAD MINNOW GROWTH, 7-21-05
File: k5075569 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 0.095 27.0 -0.093
3 42 % EFFLUENT 5 0.095 27.0 -0.146
4 56 % EFFLUENT 5 0.095 27.0 -0.142
5 75 % EFFLUENT 5 0.095 27.0 -0.138
6 100 % EFFLUENT 5 0.095 27.0 -0.212



APPENDIX D

Ceriodaphnia dubia Raw Data and Statistics
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FISHER'S EXACT TEST

NUMBER OF B
IDENTIFICATION ALIVE DEAD TOTAL ANIMALS
CONTROL 10 0 10
32% effluent 7 3 10
__________ o 2
CRITICAL FISHER'S VALUE (10,10,10) (p=0.05) IS 6. b VALUE IS 7.

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
IDENTIFIC%T%ON B ALIVE DEAD TOTAL ANIMALS
CONTROL 10 0 10
42% effluent 9 1 10
I . L 2 .
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

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 8 2 10
_________________ oL M
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.

FISHER'S EXACT TEST

NUMBER OF
IDENTIFICATION ALIVE DEAD TOTAL ANIMALS
CONTROL 10 0 10
100% effluent 8 2 10
________ T?TAL___ o i8 ) _2 B ) 20 L
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 SIG
GROUP IDENTIFICATION EXPOSED DEAD (P=.05)

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

75% effluent 10
100% effluent 10



AAH# K507556, C DUBIA REPRODUCTION, 7-21-05
File: C:\TOXSTAT\WESTON\K507556C. Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

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

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

Total number of replicates = 60



AA# K507556, C DUBIA REPRODUCTION, 7-21-05
File: C:\TOXSTAT\WESTON\K507556C. Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of wvariance

Calculated Bl statistic = 8.53
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# K507556, C DUBIA REPRODUCTION, 7-21-05

FILE: C:\TOXSTAT\WESTON\K507556C.
TRANSFORM NO TRANSFORMATION NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE
CONTROL 1 21.0000 21.0000
il CONTROL 2 11.0000 11.0000
il CONTROL 3 21.0000 21.0000
1 CONTROL 4 13.0000 13.0000
1 CONTROL 5 22.0000 22.0000
1 CONTROL 6 13.0000 13.0000
1 CONTROL 7 12.0000 12.0000
1 CONTROL 8 19.0000 19.0000
1 CONTROL 9 16.0000 16.0000
1 CONTROL 10 9.0000 9.0000
2 32 % EFFLUENT 1 11.0000 11.0000
2 32 % EFFLUENT 2 0.0000 0.0000
2 32 % EFFLUENT 3 18.0000 18.0000
2 32 % EFFLUENT 4 20.0000 20.0000
2 32 % EFFLUENT 5 0.0000 0.0000
2 32 % EFFLUENT 6 13.0000 13.0000
2 32 % EFFLUENT 7 10.0000 10.0000
2 32 % EFFLUENT 8 10.0000 10.0000
2 32 % EFFLUENT 9 2.0000 2.0000
2 32 % EFFLUENT 10 14.0000 14.0000
3 42 % EFFLUENT 1 17.0000 17.0000
3 42 % BEFFLUENT 2 3.0000 3.0000
3 42 % EFFLUENT 3 19.0000 15.0000
3 42 % BEFFLUENT 4 11.0000 11.0000
3 42 % EFFLUENT 5 20.0000 20.0000
3 42 % EFFLUENT 6 16.0000 16.0000
3 42 % EFFLUENT 7 17.0000 17.0000
3 42 % EFFLUENT 8 13.0000 13.0000
3 42 % EFFLUENT 9 12.0000 12.0000
3 42 % EFFLUENT 10 17.0000 17.0000
4 56 % EFFLUENT 1 22,0000 22.0000
4 56 % EFFLUENT 2 18.0000 18.0000
4 56 % EFFLUENT 3 17.0000 17.0000
4 56 % EFFLUENT 4 21.0000 21.0000
4 56 % EFFLUENT 5 16.0000 16.0000
4 56 % EFFLUENT 6 20.0000 20.0000
4 56 % EFFLUENT 7 14.0000 14.0000
4 56 % EFFLUENT 8 20.0000 20.0000
4 56 % EFFLUENT 9 5.0000 5.0000
4 56 % EFFLUENT 10 9.0000 9.0000
5 75 % EFFLUENT 1 14.0000 14.0000
5 75 % EFFLUENT 2 18.0000 18.0000
5 75 % EFFLUENT 3 13.0000 13.0000
5 75 % EFFLUENT 4 18.0000 18.0000
5 75 % EFFLUENT 5 14.0000 14.0000
5 75 % EFFLUENT 6 12.0000 12.0000
5 75 % EFFLUENT 7 11.0000 11.0000
5 75 % EFFLUENT 8 19.0000 19.0000
5 75 % EFFLUENT 9 12.0000 12.0000



{

5 75 % EFFLUENT 10 13.0000 13.0000
6 100 % EFFLUENT 1 15.0000 15.0000
6 100 % EFFLUENT 2 14.0000 14.0000
6 100 % EFFLUENT 3 19.0000 19.0000
6 100 % EFFLUENT 4 22.0000 22.0000
6 100 % EFFLUENT 5 0.0000 0.0000
6 100 % EFFLUENT 6 18.0000 18.0000
6 100 % EFFLUENT 7 11.0000 11.0000
6 100 % EFFLUENT 8 0.0000 0.0000
6 100 % EFFLUENT 9 14.0000 14.0000
6 100 % EFFLUENT 10 14.0000 14.0000



AA# K507556, « DUBIA REPRODUCTION, 7-21-05

File: C:\TOXSTAT\WESTON\K507556C. Transform: NO TRANSFORMATION
STEEL'S MANY-ONE RANK TEST = Ho:Control<Treatment
TRANSFORMED RANK CRIT.
GROUP IDENTIFICATION MEAN SUM VALUE df SIG
1 CONTROL 15.700
2 32 % EFFLUENT 9.800 80.50 75.00 10.00
3 42 % EFFLUENT 14.500 100.00 75.00 10.00
4 56 % EFFLUENT 16.200 109.50 75.00 10.00
5 75 % BEFFLUENT 14.400 98.00 75.00 10.00
6 100 % EFFLUENT 12.700 98.50 75.00 10.00

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



APPENDIX E

Organism History



AQUATOX, INC.

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

TEST ORGANISM HISTORY
DATE SHIPPED 7-2/-O0% S Jdat S ;4/7 {ﬁzm/

SPECIES ___dé-v_,z}m_@/@ ) /mﬁéj

v

QUANTITY SHIPPED

AGE/LIFE STAGE L2 Y VBN "T:'/p”/ A.\‘bac,/'

BROODSTOCK SOURCE /X/%ﬁ-ﬂw /,4445,4(,

CULTURE WATER ?9#@/2(7%@

ALKALINITY (Mg/l as CaCO,) =10
@acogﬁanniw (PPY) — 0

FEEDING ,ﬁ,@wzo‘

COMMENTS

PACKAGED BY ‘e

BILL HALL PRINTERS 3171



P

e Aquatic Research Organisms
e _AC 1€ a4

DATA SHEET

1. Organism History

| an . \ |
Species: (ﬁ’. O C)ﬂ ip/i.r’lf‘c'q J@Pa%) b.« aQ
Source: Lab reared_ < Hatchery reared Field collected
Hatch date__ Ol /&5 Receipt date

Lot number_ &2 F o3 D Syain // e
Brood Orngination QQH OH

1. Water Quality

Temperature__ 2 °C Salinity__~—— _ppt DO sAT
pH %1 Hardness_* %S ppm
III. Culture Conditions
System: :F.’«J static f@%/
Diet: Flake Food.  Phytoplankton_ X Trout Chow
Brine Shrimp______ Rotif;,rs__ Other X <1~

Prophylactic Treatments:

Comments: /( il 6}2 V\@JH:\ A VAL £ A
i
=7

IV. Shipping Information

Client:. -/‘/TK“"‘ 545 "4”4,/1/7":'(91 # of Organisms:_ [c sitona

Carrier: Fé’ b £~ Date Shipped: Y3 /o5

e st

Biologist:

1 - 800 - 927 - 1650

PO Box 1271  One Lafayette Road * Hampton, NH 03842  (603) 926-1650
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Hatch date__ O l,/ o5 Receipt date

Lot number_ €2 EF ©37D  Sirain ‘/‘/(Z/C)
Brood Origination EQH OH

II. Water Quality

Temperature Zcf °C Sahinity - ppt DO SﬂT
pH_#-H Hardness_* 7-5 ppm

I1I. Culture Conditions

System: F u sTafe  reecs /
Diet: Flake Food Phytoplankton ¥ Trout Chow
Brine Shrimp Rotifers Other ¥

Prophylactic Treatments:

Comments: /( (( 8‘ V\Q-*Jt‘(\ A5 ég‘l L Co

el

IV. Shipping Information

Client.__AvCensas -'4f“/£.fyf-:'m/ # of Organisms:__/ ¢ ol

Carrier: r f.."b t < Date Shipped: 77 (o5

=

Biologst:

1- 800 - 927 - 1650

PO Box 1271 * One Lafayelte Road * Hampton, NH 03842 » (603) 926-1650
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APPENDIX G

Lab Certification
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