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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 Ouachita River in Segment 2F of the Quachita River Basin.

The permit requires chronic biomonitoring testing bi-monthly for both Ceriodaphnia
dubia and Pimephales promelas. The test results in this report represent the testing for
August of 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: 08-15-05, 1030 08-16-05, 0930
Sample #2: 08-16-05, 1030 08-17-05, 0930
Sample #3: 08-22-05, 1030 08-23-05, 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 ( C)

Information: Received

Sample #1: 08-16-05, 0940 4
Sample #2: 08-17-05, 1044 4
Sample #3: 08-23-05, 1126 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

Inc.

TEST ACCEPTANCE CRITERIA for Ceriodaphnia dubia

Confrol Criteria Results | Pass | Fail
Greater than or equal to 80% survival 100% X
Average of 15 or more young per surviving female 23.2 X

At least 60% of surviving females should have produced 3 90% X

broods

The percent coefficient of variation between replicates must 19.0% 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 | 0.00% X

be 40% or less for survival

Minimum of 0.25 mg average dry weight of surviving 0.289 X
controls

The percent coefficient of variation between replicates must | 4.68% 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 KCl1 NOEC Survival: 500 ppm KCl
LOEC Survival: 500 ppm KCl LOEC Survival: 1000 ppm KClI
NOEC Reproduction: | 250 ppm KCl NOEC Growth: 500 ppm KCI
LOEC Reproduction: | 500 ppm KCl LOEC Growth: 1000 ppm KC1

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

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 22.6 %CV survival (critical 0.00%
(critical dilution) dilution)
%CV Reproduction (critical 17.6% Mean dry weight (critical 0.464
dilution) dilution) in milligrams

%CYV growth (critical 20.9%

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.

Biomonitoring Analysts:

Jowan Jhonwo

Teresa Thomas

Jawy  Bawds

J en@Ser Mora@s Tracy Bofinds

Holly l-@nush
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SUMMARY REPORTING FORMS FOR CHRONIC BIONVr&d
FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL

PIMEPHALES PROMELAS
PERMITTEE: Magcobar Mine Site NPDES #: AR0049794
Sample Collection: Date, Time Started Date, Time Ended
Sample #1: 08-15-05, 1030 08-16-05, 0930
Sample #2: 08-16-05, 1030 08-17-05, 0930
Sample #3: 08-22-05, 1030 08-23-05, 0930

Test initiated (date, time): 08-18-05, 1400  Test terminated (date, time): 08-25-05, 1600
Dilution water used: Soft Synthetic

DATA TABLE FOR FATHEAD MINNOW SURVIVAL

Percent Survival in Replicate Chambers Mean Percent Survival
Effluent Conc % A B C D E [E9824 hours| 48 hours | 7 days | CV %
0% 100 | 100 | 100 | 100 | 100 | 100 100 100 0.00
32% 100 | 100 | 90 | 100 | 100 | 100 100 98
42% 100 | 100 | 90 | 100 | 100 (B8 100 100 98
56% 100 | 100 | 100 | 90 | 90 | ' 100 100 96
75% 100 | 100 | 100 | 100 | 100 | 100 100 100
100% 100 | 100 | 100 | 100 | 100 | 100 100 100 0.00

DATA TABLE FOR GROWTH OF FATHEAD MINNOWS

Average Dry Weight in milligrams in replicate chambers

Effluent Conc % A B C D E Mean Dry Weight| CV%
0% 0.296 | 0.275 | 0.295| 0.304 | 0.274 0.289 4.68

32% 0.396 | 0.414 | 0.4400.450| 0.416 0.423

42% 0.536 | 0.524 | 0.4570.396 | 0.403 0.463

56% 0.493 | 0.488 | 0.470 0.385| 0.421 0.451

75% 0.127 | 0.510 | 0.433| 0.420| 0.474 0.393

100% 0.634 | 0.436 | 0.443 | 0.409 | 0.398 0.464 20.9

Coefficient of Variation = standard deviation / mean * 100
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SUMMARY REPORTING FORMS FOR CHRONIC BIOMONITORING

Arkansas Analytical
Inc.

FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL
Pimephales promelas

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

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

If NO was answered to 1.a) enter [0] otherwise enter [1] (parameter TLP6C): 0

If NO was answered to 2.a) enter [0] otherwise enter [1] (parameter TGP6C): 0
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)= 0.00 %
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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: 08-15-05, 1030 08-16-05, 0930
Sample #2: 08-16-05, 1030 08-17-05, 0930
Sample #3: 08-22-05, 1030 08-23-05, 0930

Test initiated (date, time): 08-18-05, 1445  Test terminated (date, time): 08-25-05, 1100

Dilution water used:  Soft Synthetic

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

PERCENT EFFLUENT

Replicate 0% 32% 42% 56% 75% 100%
A 22 15 14 23 19 26
B 20 22 19 26 20 22
C 27 21 27 25 28 17
D 23 25 19 26 28 19
E 20 16 20 19 26 28
F 29 23 23 21 17 23
G 21 17 23 18 26 27
H 22 23 21 19 19 17

I 31 21 17 17 19 22
J 17 24 23 28 21 25
Mean 23.2 20.7 20.6 22.2 22.3 22.6
Mean/surviving female| 23.2 20.7 20.6 22.2 22.3 22.6
V%" 19.0 | SRR ] (7.6 |

X= Dead Adult; M= Male (Not considered in statistics)
*Coefficient of Variation = standard deviation/ mean * 100; CV% calculation based on young per surviving female
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SUMMARY REPORTING FORMS FOR CHRONIC BIOMONITORING
Ceriodaphnia dubia SURVIVAL AND REPRODUCTION

Permittee: Magcobar Mine Site NPDES #: AR0049794
PERCENT SURVIVAL
PERCENT EFFLUENT 0% 32% 42% 56% 75% 100%
Time of Reading:
24 HOURS 100 100 100 100 100 100
48 HOURS 100 100 100 100 100 100
Test termination 100 100 100 100 100 100

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

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

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

a) LOW FLOW OR CRITICAL DILUTION, (100%): YES NO X
3. If NO was answered to 1.a) enter [0] otherwise enter [1] (parameter TLP3B): 0
4. TIfNO 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)= 19.0 %
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APPENDIX A

Chain of Custody Forms
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APPENDIX B

Effluent and Dilution Water Data



CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING Ceriodaphnia dubia

Lab#/Sample ID ¥ & 14 (b5 Test Start (DaterTime)  $-18-035 /149306
T Client F [= A Test End (DatefTime) _$-75-05 [ 1| 00D
Day of Test
[ 1 2 3 4 5 6 7 8 notes/remarks
Control %19 13- 12 1320 |02 |8-22 |@3-23| 224 55(%3
DO (ma/L) |INITIAL go 114 1728 |77 1.6 |74 11U
FINAL 05174 %0 [18 [z 1 |52 [B]
oH INITIAL 1.0 | 1.3 [, 2 1.7 [l 171
FINAL 1024 (1.8 [ [7¢ 1771 [1W
lemp(C) __ |INITIAL -2 (231 |28 227 (224 |22.6 |22 °
FINAL 25 0 |25.0115.0 |75.0 |725.0 [25.0]7250
ALKALINITY(mg/L) 2] —— . —
HARDNESS(ma/L) %\ —_—r
CONDUCTIVITY(umhos/cm) | {24 —_—— 1
CHLORINE(mg/L) FAVR S e— —\
CONC: 327, | 32/ |2y, |32/ |32/ |32/ |32/
[0.0 (mgit) [INITIAL Q1 1 1.8 1128 [149 4.1 |82
FINAL A4 9.9 119 [B.o |82 |4 |¥1
oH INITIAL A4 |70 2.3 |02 171 1% |90
FINAL 9.2 1332136 81 (71 111 % /|11
temp(C) INITIAL A\ 1222 2%.9 237 [22.4¢ [23.9 |27 4
FINAL 75.0|la5.01%25.0 [ 25.0]25.0 | 250 | 19D
CONC; G2/, | %2/, [dal |42/ [ 427 [42f [H2/
D.O (ma/t) |INITIAL 2. A 1.8 | 3] 2.2 |&as 1Y
FINAL 1.4 1.5 [1- |77 [Z ) Z 0 | ¥.2-
pH INITIAL 7.0 |10 7.4 [1.2 [Tt 1.5 %3
FINAL 1.3 11.3 4 (18112 14 [1S
temp(C) INITIAL 21.0 | 23.2 [2%% | 246 23 4|25 .2| 22 ]
FINAL 25.0125.0(25.0 |25.0 17Z5.0 |25 0175 T
CONC: S/, | 6L/ | 50]. | Skl [9bl. | Gl | S
D.O (mg/l) |INITIAL %071 1|79 |lg2 |80 |42 &G
FINAL 1.3 | e 1.7 174 771 [T1A4 b2
pH INITIAL T4 4 7.3 |72 17.6 712 17
FINAL 77173 (1.8 1.5 1Y [ 161D
temp(C)  |INITIAL zéo 7227 |29.0 | 255 [25. 4 [Z22.6122.7
FINAL 75.0 |25.0125.0|25.0 Z%.o 250|258
CONC: 15/, ’ng 157/ 175/ | 715 157- | 15
D.0 (mg/L) [INITIAL g1 1174 1749 |52 [$0 [¥2 |%.C
FINAL Tl a8 1@ [ 12 [15 [Tk |¥X.2
pH INITIAL T0 | b® | 1.2 |72 174 | 7. 17%
FINAL TZ (12 1z | 171 17K =
temp(C)  |INITIAL 20.9 | 7256 AR AR AED
FINAL 25.0 26',0 26. 2502501250 75;.7}
CONC: [007.| [007-| 100/, 1oo/ [1007. | Joby. [1CC/
D.O (mgll) |INITIAL 2.2 |78 [8.0|2r% . &0 | 1%
FINAL 1.1 15 | 1@ 1.2 149120 |20
pH INITIAL 4 1 1.1 71 17z 10 [1.2-] 14
FINAL 1A 9 |1\ (3 1.2 119 7] -
temp(C)  |INITIAL 209 |23.2 2% | >4 [23.% P25 727 7
FINAL 75 0 [15.0 | 25.0| 250 |725.0|25.0 250
CONC: 100% A | C C 1 &
ALKALINITY( (mg/L) 14 \Z M [—] 2% | ——1—
HARDNESS(mg/L) 297 " 2aes | 299 [ — [ w2l | ——f—1
| CONDUCTIVITY{umhos/cm) 72220 1 2200 [ 2250 | —— 2 U —t—1
CHLORINE (mg/L) £.0S |40 05 |4p 00 | —ANL 05 | ——F—+4




CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING Fathead Minnow

Lab#/Sample ID_|£5 6K @Sle Test Start (Date/Time) & -/ 8- 05 /[ 200
ciient = EMA Test End (Date/Time) -2 05 ( Lol
Day of Test
1 2 3 4 5 6 7 notesiremarks |
Control 219 | €-19 | €-20[3 21 | 5-22 [9-25 @24 | 55 HP* 153
D.O (mg/l) |INITIAL ¢o |74 | 7% 77 |15 [T.% |7 @
FINAL (05 |1t [76 |12 [Tk (15 | T
pHima/L) _ [INITIAL 2l |72 (24 [7.5 7.7 [T |77
FINAL 2.7 23 116 1274 |21 | 11
temp(C) __|INITIAL 2 * |27 123.8 | 2271 |72 4 [722.9 |22 9
FINAL 25.0 [2s.0 [250 [25.0 250 250 |750
ALKALINITY{mg/L) 71 g - Y - 1
HARDNESS(mg/L) 2} |——)——1"— A
CONDUCTIVITY(umhostem) | 204 | —————1"" | —~ [
CHLORINE(mg/L) (). 05 I— ——
CONC: i %27 | 327, %27, |32/ |32/ |22y |22/
D.O (mg/L) |INITIAL Q. - l1.% |1% 19 |<%. .3
FINAL %5 |l 2 176 |15 [17 (%4 |17
pH(mg/L) _ |INITIAL 2.1 | 10722 |72 [1] |1% |$.C
FINAL (o 172 [722 771 1S |72 €0
temp(C) INITIAL 1. 123.8 [223.8 | 2317 (234 |25-2 | 722 4
FINAL 250|250 [ 50 [75.0|75.01750 | 750
CONC: qa/ 14Yas lyay |4z [Yz(. |4z/. | Y47/
D.O (mg/l) |INITIAL sl 1R 7.2 |31 |%% |95 [KY
FINAL 23 25 [ 02 TLZ [ Tal3
pH(mg/L)  |INITIAL 2.1 |10 | 7.4 |72 |1 1.4 |} 3
FINAL 29 | 2 |72 [75 7% 716 [
temp(C)  |INITIAL 2.0 | 22-8|22.8 | 2db |72.4 |23.9 127 4
FINAL 25.0l25.0125.0 [29.D0 250 |29.0 |Z50
CONC: s/ | sl | S, | S/ |8l |Gl | T/
D.O (mg/L) |INITIAL 50l 17179 [8.2 .0 |9Z |40
FINAL 2% | 743 |72 (1.2 [ [ <o | T%
pH(mg/L)  [INITIAL 2.1 173 | 7., | 72- |15 |71.7] 7
FINAL 2.2 |22 |72 [7.7 €1 [1.5 1719
temp(C)  |INITIAL 21012317 (240 [255 234 |22.2 |27 9
FINAL 25.0|2Sw | 250 17250 %5 Cl2o5.0 |70
CONC: 15L 1251157 15/ 7197 [ 154, | T1Z/.
D.O (mg/l) |INITIAL g0 114 [79 [22 (€O 192 | &0
FINAL 2.2 2y 170 |12 |75 o178
pH(mg/lL)  [INITIAL 1.6 | -8 173 |72- N4 o | 1<
FINAL 2.3 |70 20 134 (70 |1 |71
temp(C) __ |INITIAL 209123813491 |23 |25 | 22.0
FINAL 25.pl2s.wol2s0 29075 0 1750 172.0
CONC: (onZ. | 100/, [1oo/. lico/ Loas/. | (OD/. | 10Cy.
DO (mg/L) |INITIAL ¢.2 /7.8 1206 [3X .7 €D -1 ¢
FINL T3 (95 [0 99 [T2 [1 7]
pH(ma/L)  [INITIAL .9 |71.1 1.t [7.2 [71.0 [7-Z2 | 1.4
FINAL Z.2 | 1ol1o |75 [wd [8C0 [ 1D
temp(C) INITIAL 20.9 1238 |24 | WA 734 2520 |79
FINAL as.o 1250250 50 |75 U750 |26 o
CONC: 100% I A ZI % [ BClC &
ALKALINITY( (mg/L) 14 A 4 | — 4 |t
HARDNESS(mg/L) 1294 11255 |i2ag | — [iay | ———fp—1
CONDUCTIViITY(umios/em) |2 242 300 2250 ——t | 27140 | ——f——)
CHLORINE (mg/L) 0,05 140,05 [£0-05] ——=A [ U5 | ——f——d




APPENDIX C

Fathead minnow raw data and statistics



SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

‘LAB # SAMPLE ID KS(P(s5]p  TEST START DATE £-(¢% TIME “os

CLIENT FENA J(\N/stpn)  TESTEND  DATE §.25 TIME )\l 00

AGE AND SOURCE OF MINNows < 7+ i/ Pu UAtDX.

DAY (NUMBER SURVIVING) SURVIVAL
REP # | start 1 2] 3] 4] 5 6] 7| % |MEAN®%]|CV
conc: __|A [(p[7 o | [ | {o kg o |0 \'I(?j?
B 0 {r | {0 (D) (O \D ) )
Vﬁ?@' \ C 4 | jo [10 1 [ 1o [ 1 7107,
Ch ) | o Lo W [l w]l I MA /
Efo [ |~ [* [0 oW [16 110 LAD
CONC: A ufl 10 o [‘o 1o (1o [1D \lf) %8 (00
B |y v 1o [ 1D |10 & ”58 B
/e 1,8 o [0 [t [ wl14 N
22/ € i 1 © [0 [10 [0 [ D 46/
E D |- T 1o [ [0 [ w10 [ 10D
conc: A o [0 [lc [ 1o \‘0 l(% 1\0 ltg t00
B 2 | O D 11l C
/ c73 l 0 |10 ol 9 //15 ”
42/' D 7 | 10 [ 10 [ 1D o[ l0 LD qg/ﬁ
E | L |+ | L [1o] (0 o[ 10 [ (OB
CONC: A |In 0 [io (1o [[O [1D \C 110 10D
= i Ea R ALY
n e C ) 0 I 0
‘/7(”/‘ D 1 9 14 |14 4119 10
Eq |L [T Vo [ [ [IG]9 g
CONC: Ad4gl |lo 0 [1o [ [0l YO |1 100
3 e TR
: |0 ‘ 0
/’5/' D ¢4 e [0l [1C] | [0V M/’
E5 | L | L | L e [lolwo [w][(D L
CONC: A 3’1? {0 n |16 | /o 8 ‘[% W % “qg
B ¢ 10 \C D )
/e 2 o110 /o [ 10 [ [0 7 OL
\OD/- D ¥ o110 [ [ello §0) IGM 6/
Eq0 | < [ L[ [ o [10 [10[wo] 10D
ANALYST: TUC [ PY W [H B [HH (HE R
DATE: 8-10 | er\ Al pec [p-21 [8-22| 825|924 (8625
TIME: 1500[(400] 1033 [ 15301400 1400 [14a0 W00

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




Pimephales promelas FATHEAD MINNOW TEST 1000.0
WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST
| LaB#I#s: K508 W5 TEST DATES (BEGIN/END); (-1 D - 05'5-— 0R8-25CF
CLIENT: EEM WEIGHING DATE / TIME: 0% - |- ()55 2, A3
ANALYSTS: Jp A H 1 DRYING TEMP (DEGREES C): _ (p0
SAMPLE ID: ' DRYING TIME (HOURS): 24 _ hurs
— FINAL INITIAL TOTAL DRY DRY WEIGHT
DRY WEIGHT WEIGHT WEIGHT OF | numeer OF
TIN+LARVAE TIN LARVAE oF LARVAE
REP # (9) (g) (9) LARVAE {mg)
controL [alol | | 24 34317404 Y] AVG DRY
B b7 }l,%: 57521 25‘«)4") Z WEIGHT (mg)
cbo | L L5005 |1 24710
CW\JW‘D pth | L25152[ 1 24pds cv
EWS| |, )% /75| 75501
lcone:  lalp | [, 20 575 [ L L T0T AVG DRY
BlpT| |, 25%2% (SN WEIGHT (mg)
%Z'/ clof| 26221 [V.157%)
AL L2566 1\ 24T W cv
e0[ [LD5728].253172
lcove: W[ [ 24T 07] 1 254713 AVG DRY
B1Z ‘i 2691211 26280 WEIGHT (mg)
41-/ c 12| 1. AeCAT | | 7558
oM™ L25009 | 1L 724713 cv
e15 | |, 247791 | 24370
CONC: ATl [ .26 3951 25997 AVG DRY
B17| |, 25 73] [1.757(% WEIGHT (mg)
%/ cTp [ 124928 || 74ds48
1AL 79726 |1 25485 cv
011 7560 |1.245%5
lcone:  [a %\ [ 1,26 172 [1 2,045 AVG DRY
B BZ /;?—‘f’t%’(f’u | 24 %90 WEIGHT (mg)
15/ c %3] [, 13111 L2%06 74
e 24FE S 245 ov
g5 |1.7500% | [ 724525
leone:  [agl [[ 24937 l 24252 AVG DRY
‘ 8|, Y/« f‘f/ WA SIE WEIGHT (mg)
\00/_ c%3| | 25083 L Z4YC
034 | [.2547¢ || 75014 ov
L e40[ L 20J6S (115715

REMARKS:

CV = (8TANDARD DEVIATION/MEAN)" 100




Pimephales promelas
WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST

FATHEAD MINNOW

TEST 1000.0

LAB #/ #s: K508656 TEST DATES (BEGIN / END): 08/18-25/05
CLIENT: Weston WEIGHING DATE / TIME: 08-26-05, 1330
ANALYSTS: jm, hh DRYING TEMP (DEGREES C): 60
SAMPLE ID: DRYING TIME (HOURS): 24
FINAL INITIAL TOTAL DRY DRY WEIGHT
DRY WEIGHT WEIGHT WEIGHT OF  |numBeR OF
TIN+LARVAE TIN LARVAE oF LARVAE
REP # (9) (9) (g) LARVAE (mg)
CONTROL |A 1.26343 1.26047 0.00296 10 0.296 AVG DRY
B 1.25957 1.25682 0.00275 10 0.275 WEIGHT (mg)
c 1.25005 1.24710 0.00295 10 0.295 0.289
D 1.25152 1.24848 0.00304 10 0.304 cv
E 1.25775 1.25501 0.00274 10 0.274 4.68
CONC: A 1.26598 1.26202 0.00396 10 0.396 AVG DRY
B 1.25825 1.25411 0.00414 10 0.414 WEIGHT (mg)
2% |C 1.26221 1.25781 0.00440 10 0.440 0.423
D 1.25166 1.24716 0.00450 10 0.450 cv
E 1.25728 1.25312 0.00416 10 0.416
CONC: A 1.26509 1.25973 0.00536 10 0.536 AVG DRY
B 1.26912 1.26388 0.00524 10 0.524 WEIGHT (mg)
2% |c 1.26038 1.25581 0.00457 10 0.457 0.463
D 1.25109 1.24713 0.00396 10 0.396 cv
E 1.26779 1.26376 0.00403 10 0.403
CONC: A 1.26385 1.25892 0.00493 10 0.493 AVG DRY
B 1.25751 1.25263 0.00488 10 0.488 WEIGHT (mg)
56% |[C 1.24928 1.24458 0.00470 10 0.470 0.451
D 1.25788 1.25403 0.00385 10 0.385 cv
E 1.25006 1.24585 0.00421 10 0.421
CONC: A 1.26172 1.26045 0.00127 10 0.127 AVG DRY
B 1.24900 1.24390 0.00510 10 0.510 WEIGHT (mg)
75% |C 1.25112 1.24679 0.00433 10 0.433 0.393
D 1.24885 1.24465 0.00420 10 0.420 cv
E 1.25009 1.24535 0.00474 10 0.474
CONC: A 1.24987 1.24353 0.00634 10 0.634 AVG DRY
B 1.25149 1.24713 0.00436 10 0.436 WEIGHT (mg)
100% |C 1.25083 1.24640 0.00443 10 0.443 0.464
D 1.25478 1.25069 0.00409 10 0.409 cv
L E 1.26163 1.25765 0.00398 10 0.398 20.9

REMARKS:

CV = (STANDARD DEVIATION/MEAN)*100




AAH{ K508656, FATHEAD MINNOW SURVIVAL, 08-18-05
'ile: k5086568 Transform: ARC SINE (SQUARE ROOT(Y))

Shapiro - Wilk's test for normality

D = 0.074
I = 0.760
Critical W (P = 0.05) (n = 30) = 0.927
‘ritical W (P = 0.01) (n = 30) = 0.900

>ata FAIL normality test. Try another transformation.

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



~A# K508656, FATHEAD MINNOW SURVIVAL, 08-18-05
'ile: k508656s Transform: ARC SINE (SQUARE ROOT (Y))

Hartley's test for homogeneity of variance
lartlett's test for homogeneity of variance

‘hese two tests can not be performed because at least one group has
rero variance.

nNata FAIL to meet homogeneity of variance assumption.
\dditional transformations are useless.



TITLE:
TILE:
’RANSFORM: ARC SINE (SQUARE ROOT(Y))

iRP

AA#f K508656,

k508656s

IDENTIFICATION

o\ o o o o o° O\° O\O o° o o\° o® o o\° o O\O o oP o¥ O\O o\O o o o o\

CONTROL

CONTROL

CONTROL

CONTROL

CONTROL
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFLLUENT
EFLLUENT
EFLLUENT
EFLLUENT
EFLLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT

FATHEAD MINNOW SURVIVAL,

08-18-05

NUMBER OF GROUPS:

6



AA# K508656, FATHEAD MINNOW SURVIVAL, 08-18-05

7ile: k508656s 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 1.379 25.00 16.00 5.00
3 42 % EFLLUENT 1.379 25.00 16.00 5.00
4 56 % EFFLUENT 1.347 22.50 16.00 5.00
5 75 % EFFLUENT 1.412 27.50 16.00 5.00
6 100 % EFFLUENT 1.412 27.50 16.00 5.00

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



\A # K508656, FATHEAD MINNOW GROWTH, 08-18-05
file: k5086569 Transform: NO TRANSFORMATION

3hapiro - Wilk's test for normality

D = 0.159
g = 0.894
Jritical W (P = 0.05) (n = 30) = 0.927
)ritical W (P = 0.01) (n = 30) = 0.900

Jata FAIL normality test. Try another transformation.

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



AA # K508656, FATHEAD MINNOW GROWTH, 08-18-05
file: k5086569 Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance

lalculated Bl statistic = 22.46
’able Chi-square value = 15.09 (alpha = 0.01, df = 5)
lable Chi-square value = 11.07 (alpha = 0.05, df = 5)

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



TITLE: AA # K508656, FATHEAD MINNOW GROWTH, 08-18-05

TILE: k5086569

TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
3RP IDENTIFICATION REP VALUE TRANS VALUE
il CONTROL 1 0.29260 0.2960
1 CONTROL 0.2750 0.2750
1 CONTROL 3 0.2950 0.2950
1 CONTROL 4 0.3040 0.3040
1 CONTROL 5 0.2740 0.2740
2 32 % EFFLUENT 1 0.3960 0.3960
2 32 % EFFLUENT 2 0.4140 0.4140
2 32 % EFFLUENT 3 0.4400 0.4400
2 32 % EFFLUENT 4 0.4510 0.4510
2 32 % EFFLUENT 5 0.4160 0.4160
3 42 % EFFLUENT 1 0.5360 0.5360
3 42 % EFFLUENT 2 0.5240 0.5240
3 42 % EFFLUENT 3 0.4570 0.4570
3 42 % EFFLUENT 4 0.3960 0.3960
3 42 % EFFLUENT 5 0.4030 0.4030
4 56 % EFFLUENT 1 0.4930 0.4930
4 56 % EFFLUENT 2 0.4880 0.4880
4 56 % EFFLUENT 3 0.4700 0.4700
4 56 % EFFLUENT 4 0.3850 0.3850
4 56 % EFFLUENT 5 0.4210 0.4210
5 75 % EFFLUENT 1 0.1270 0.1270
5 75 % EFFLUENT 2 0.5100 0.5100
5 75 % EFFLUENT 3 0.4330 0.4330
5 75 % EFFLUENT 4 0.4200 0.4200
5 75 % EFFLUENT 5 0.4740 0.4740
6 100 % EFFLUENT 1 0.6340 0.6340
6 100 % EFFLUENT 2 0.4360 0.4360
6 100 % EFFLUENT 3 0.4430 0.4430
6 100 % EFFLUENT 4 0.4090 0.4090
6 100 % EFFLUENT 5 0.3980 0.3980



An # K508656, FATHEAD MINNOW GROWTH, 08-18-05

"ile: k5086569 Transform: NO TRANSFORMATION
STEEL'S MANY-ONE RANK TEST E Ho:Control<Treatment
TRANSFORMED RANK CRIT
GROUP IDENTIFICATION MEAN SUM VALUE df SIG
1 CONTROL 0.289
2 32 % EFFLUENT 0.423 40.00 16.00 5.00
3 42 % EFFLUENT 0.463 40.00 16.00 5.00
4 56 % EFFLUENT 0.451 40.00 16.00 5.00
5 75 % EFFLUENT 0.393 35.00 16.00 5.00
6 100 % EFFLUENT 0.464 40.00 16.00 5.00

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



APPENDIX D

Ceriodaphnia dubia Raw Data and Statistics
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\A# K508656, C DUBIA REPRODUCTION, 08-18-05
file: k508656 Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

¥kkkkk** Shapiro - Wilk's Test is aborted ********

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

fotal number of replicates = 60



AA# K508656, C DUBIA REPRODUCTION, 08-18-05
"ile: k508656 Transform: NO TRANSFORMATION

Jartlett's test for homogeneity of variance
lalculated Bl statistic = 0.65

'able Chi-square value 15.09 (alpha = 0.01, df = 5)
rfable Chi-square value 11.07 (alpha = =

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



TITLE: AA# K508656, C DUBIA REPRODUCTION, 08-18-05
TILE: k508656

FRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
5RP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 22.0000 22.0000
1 CONTROL 2 20.0000 20.0000
1 CONTROL 3 27.0000 27.0000
1 CONTROL 4 23.0000 23.0000
1 CONTROL 5 20.0000 20.0000
1 CONTROL 6 29.0000 29.0000
1 CONTROL 7 21.0000 21.0000
1 CONTROL 8 22.0000 22.0000
1 CONTROL 9 31.0000 31.0000
1 CONTROL 10 17.0000 17.0000
2 32 % EFFLUENT 1 15.0000 15.0000
2 32 % EFFLUENT 2 22.0000 22.0000
2 32 % EFFLUENT 3 21.0000 21.0000
2 32 % EFFLUENT 4 25.0000 25.0000
2 32 % EFFLUENT 5 16.0000 16.0000
2 32 % EFFLUENT 6 23.0000 23.0000
2 32 % EFFLUENT 7 17.0000 17.0000
2 32 % EFFLUENT 8 23.0000 23.0000
2 32 % EFFLUENT 9 21.0000 21.0000
2 32 % EFFLUENT 10 24.0000 24.0000
3 42 % EFFLUENT il 14.0000 14.0000
3 42 % EFFLUENT 2 19.0000 19.0000
3 42 % EFFLUENT 3 27.0000 27.0000
3 42 % EFFLUENT 4 12.0000 12.0000
3 42 % EFFLUENT 5 20.0000 20.0000
3 42 % EFFLUENT 6 23.0000 23.0000
3 42 % EFFLUENT 7 23.0000 23.0000
3 42 % EFFLUENT 8 21.0000 21.0000
3 42 % EFFLUENT 9 17.0000 17.0000
3 42 % EFFLUENT 10 23.0000 23.0000
4 56 % EFFLUENT 1 23.0000 23.0000
4 56 % BEFFLUENT 2 26.0000 26.0000
4 56 % EFFLUENT 3 25.0000 25.0000
4 56 % EFFLUENT 4 26.0000 26.0000
4 56 % EFFLUENT 5 19.0000 19.0000
4 56 % BEFFLUENT 6 21.0000 21.0000
4 56 % EFFLUENT 7 18.0000 18.0000
4 56 % EFFLUENT 8 19.0000 19.0000
4 56 % EFFLUENT S 17.0000 17.0000
4 56 % EFFLUENT 10 28.0000 28.0000
5 75 % EFFLUENT 1 19.0000 19.0000
5 75 % EFFLUENT 2 20.0000 20.0000
5 75 % EFFLUENT 3 28.0000 28.0000
5 75 % BEFFLUENT 4 28.0000 28.0000
5 75 % EFFLUENT 5 26.0000 26.0000
5 75 % EFFLUENT 6 17.0000 17.0000
5 75 % EFFLUENT 7 26.0000 26.0000
5 75 % EFFLUENT 8 19.0000 12.0000
5 75 % EFFLUENT 9 19.0000 19.0000



5 75 % EFFLUENT 10 21.0000 21.0000
6 100 % EFFLUENT 1 26.0000 26.0000
6 100 % EFFLUENT 2 22.0000 22.0000
6 100 % EFFLUENT 3 17.0000 17.0000
6 100 % EFFLUENT 4 19.0000 19.0000
6 100 % EFFLUENT 5 28.0000 28.0000
6 100 % EFFLUENT 6 23.0000 23.0000
6 100 % EFFLUENT 7 27.0000 27.0000
6 100 % EFFLUENT 8 17.0000 17.0000
6 100 % BEFFLUENT 9 22.0000 22.0000
6 100 % EFFLUENT 10 25.0000 25.0000



AA# K508656, C DUBIA REPRODUCTION, 08-18-05

*ile: k508656 Transform: NO TRANSFORMATION
STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment
TRANSFORMED RANK CRIT
GROUP IDENTIFICATION MEAN SUM VALUE df SIG
1 CONTROL 23.200
2 32 % EFFLUENT 20.700 94.50 75.00 10.00
3 42 % EFFLUENT 20.600 90.00 75.00 10.00
4 56 % EFFLUENT 22.200 97.50 75.00 10.00
5 75 % EFFLUENT 22.300 94 .00 75.00 10.00
6 100 % EFFLUENT 22.600 103.00 75.00 10.00

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



FISHER'S EXACT TEST

NUMBER OF
. _{DENT%FICATION i ALIVE DEAD TOTAL ANIMALS
CONTROL 10 0] 10
32% effluent'’ 10 0 10
____________________ TotaL 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
between CONTROL and TREATMENT at the 0.05 level.

FISHER'S EXACT TEST

NUMB?R OF i ) i
IDENTIFICATION ALIVE DEAD TOTAL ANIMALS
CONTROL 10 0 10
42% effluent 10 0 19 )
____________________ TotaL 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
petween 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
_??% effluent 10 0 10
____________________ iR s
CRITICAL FISHER'S VALUE (10,10,10) (p=0.05) IS 6. b VALUE IS 10.

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

FISHER'S EXACT TEST

B OF
IDENTIFICATION ALIVE DEAD TOTAL %?%MALS
CONTROL 10 0 10
100% effluent 10 0 10
______________ oA A A
CRITICAL FISHER'S VALUE (10,10,10) (p=0.05) IS 6. b VALUE IS 10.

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

SUMMARY OF FISHER'S EXACT TESTS



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

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



TITLE: AA# K508656, C DUBIA REPRODUCTION, 08-18-05
TILE: k508656

'RANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
JRP  IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 22.0000 22.0000
1 CONTROL 2 20.0000 20.0000
1 CONTROL 3 27.0000 27.0000
1 CONTROL 4 23.0000 23.0000
1 CONTROL 5 20.0000 20.0000
1 CONTROL 6 29.0000 29.0000
1 CONTROL 7 21.0000 21.0000
1 CONTROL 8 22.0000 22.0000
1 CONTROL 9 31.0000 31.0000
1 CONTROL 10 17.0000 17.0000
2 32 % EFFLUENT 1 15.0000 15.0000
2 32 % EFFLUENT 2 22.0000 22.0000
2 32 % EFFLUENT 3 21.0000 21.0000
2 32 % EFFLUENT 4 25.0000 25.0000
2 32 % EFFLUENT 5 16.0000 16.0000
2 32 % EFFLUENT 6 23.0000 23.0000
2 32 % EFFLUENT 7 17.0000 17.0000
2 32 % EFFLUENT 8 23.0000 23.0000
2 32 % EFFLUENT S 21.0000 21.0000
2 32 % EFFLUENT 10 24.0000 24.0000
3 42 % EFFLUENT 1 14.0000 14.0000
3 42 % EFFLUENT 2 19.0000 19.0000
3 42 % EFFLUENT 3 27.0000 27.0000
3 42 % EFFLUENT 4 19.0000 19.0000
3 42 % EFFLUENT 5 20.0000 20.0000
3 42 % EFFLUENT 6 23.0000 23.0000
3 42 % EFFLUENT 7 23.0000 23.0000
3 42 % EFFLUENT 8 21.0000 21.0000
3 42 % EFFLUENT 9 17.0000 17.0000
3 42 % EFFLUENT 10 23.0000 23.0000
4 56 % EFFLUENT 1 23.0000 23.0000
4 56 % EFFLUENT 2 26.0000 26.0000
4 56 % EFFLUENT 3 25.0000 25.0000
4 56 % EFFLUENT 4 26.0000 26.0000
4 56 % EFFLUENT 5 19.0000 19.0000
4 56 % EFFLUENT 6 21.0000 21.0000
4 56 % EFFLUENT 7 18.0000 18.0000
4 56 % EFFLUENT 8 19.0000 19.0000
4 56 % EFFLUENT 9 17.0000 17.0000
4 56 % EFFLUENT 10 28.0000 28.0000
5 75 % BEFFLUENT 1 19.0000 19.0000
5 75 % BFFLUENT 2 20.0000 20.0000
5 75 % EFFLUENT 3 28.0000 28.0000
5 75 % EFFLUENT 4 28.0000 28.0000
5 75 % EFFLUENT 5 26.0000 26.0000
5 75 % EFFLUENT 6 17.0000 17.0000
5 75 % EFFLUENT 7 26.0000 26.0000
5 75 % EFFLUENT 8 19.0000 19.0000
5 75 % EFFLUENT 9 19.0000 19.0000



5 75 % EFFLUENT 10 21.0000 21.0000
6 100 % EFFLUENT 1 26.0000 26.0000
6 100 % EFFLUENT 2 22.0000 22.0000
6 100 % EFFLUENT 3 17.0000 17.0000
6 100 % EFFLUENT 4 19.0000 19.0000
6 100 % EFFLUENT 5 28.0000 28.0000
6 100 % EFFLUENT 6 23.0000 23.0000
6 100 % EFFLUENT 7 27.0000 27.0000
6 100 % EFFLUENT 8 17.0000 17.0000
6 100 % EFFLUENT 9 22.0000 22.0000
6 100 % EFFLUENT 10 25.0000 25.0000
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Organism History



AQUATOX, INC.

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

TEST ORGANISM HISTORY
DATE SHIPPED S&-/5-05 ,;%,@i.:zjﬁ 4/4 f 04 A /
SPECIES /_gmzao/:»zl s /71/?7%4—-?

QUANTITY SHIPPED ____ _Q@j e
AGE/LIFE STAGE Louhs  Shs INoolT
BROODSTOCK SOURCE %{(V.{Uau %; Wi
CULTURE WATER @wf/zfﬁ- A

ALKALINITY (Mg/! as CaCOs) = /50

HARDNESS (Mgll as CaCO.)/Salinity (ppt) =G0

FEEDING /;%%/f-‘

COMMENTS

PACKAGED BY Lo

BILL HALL PRINTERS 3171



“Aquatic Research Organisms

DATA SHEET

1. Organism History

1 S \ ) ‘ )
Species: (_G?f OO ﬁp/“/l'k‘\ (.1,\, JQ,« a
Source: Lab reared__ < Hatchery reared Field collected
Hatch date_ ¢ f’/ os Receipt date

Lot number &Z— CD‘? OS‘LD Strain \/{(Z C}
Brood Origination gQH O H

1II. Water Quality

Temperature__ 2 °C Salinity_ —— ppt DO sAT
pH_ %1 Hardness_* %S ppm
11I. Culture Conditions
System: F’U sTe e Mf?tﬁ)ﬁ/
Diet: Flake Food_ Phytoplankton Y Trout Chow
Brine Shrimp____ Rotiférs Other ¥

Prophylactic Treatments:

Comments: //( ( ( ff 1"*‘*—<JI'(\ A5 é’(\l 2o ,p A

'(7 © gl

IV. Shipping Information
Client;__ATICansas -'4/74fy?‘ el # of Organisms:__/ ¢ situra

Carrier: ['6’5 £~ Date Shipped: 77 /05

'."';

~ ;_,._‘ ks
- e
FA

Biologist:

1- 800 - 927 - 1650

PO Box 1271 » One Lafayelte Road ® Hampton, NH 03842 « (603) 926-1650
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Quality Assurance Charts
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APPENDIX G

Lab Certification
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