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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 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
June of 2010.

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: 6-16-10, 0825 6-17-10, 0825
Sample #2: 6-17-10, 0910 6-18-10, 0910
Sample #3: 6-21-10, 1145 6-22-10, 1145

The samples were composites 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 (QC)
Information: Received

Sample #1: 6-17-10, 1400 5

Sample #2: 6-18-10, 1437 4

Sample #3: 6-22-10, 1423 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. The alternate method suggested in the method (11.3.4.5) for combating pathogen
interference, was run in place of the original fathead minnow test. The test chambers
were 30 ml plastic cups with 20 ml of test solution. Each chamber contained 2
organisms. The total number of fish was 40 per test solution. The fish were then
combined to perform growth analysis. 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 Cenodaphma dubia
Control Criteria : S i Results | Pass | Fail
Greater than or equal to 80% survival 100% X
Average of 15 or more young per surviving female 15.4 X
At least 60% of surviving females should have produced 3 80% X
broods
The percent coefficient of variation between replicates must | 32.4% X
be 40% or less for the young of surviving females

TEST ACCEPTANCE CRITERIA for Pimephales promelas

Control Criteria e . o | Results | Pass | Fail
Greater than or equal to 80% surv1val 97.5% X

The percent coefficient of variation between replicates must | 5.73% X

be 40% or less for survival

Minimum of 0.25 mg average dry weight of surviving 0.251 X
controls

The percent coefficient of variation between replicates must | 20.0% 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 5/13-20/10 Pimephales promelas 5/13-20/10
NOEC Survival: 250 ppm KC1 NOEC Survival: 500 ppm KCl
LOEC Survival: 500 ppm KCl LOEC Survival: 1000 ppm KCl
NOEC Reproduction: | 250 ppm KCl NOEC Growth: 500 ppm KCl
LOEC Reproduction: | 500 ppm KCl LOEC Growth: 1000 ppm KCI

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

Magcobar Mine Site
Ceriodaphnia dubia Pimephales promelas

NOEC / LOEC Survival 100% /NA | NOEC/LOEC survival 100% / NA
NOEC / LOEC Reproduction 100% /NA | NOEC/LOEC growth 100% / NA
Mean number of neonates 15.5 %CYV survival (critical 5.73%
(critical dilution) dilution)
%CV Reproduction (critical 33.5% Mean dry weight (critical 0.430
dilution) dilution) in milligrams

%CV growth (critical 17.1%

dilution)
PMSD Reproduction 33.1 PMSD Growth 29.6

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

Biomonitoring Analysts:

T A

Teresa Coins

Poctre ALtde__

Ruth Haldeman
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SUMMARY REPORTING FORMS FOR CHRONIC BIOMONITORING
FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL

PIMEPHALES PROMELAS
PERMITTEE: Magcobar Mine Site NPDES #: AR0049794
Sample Collection: Date, Time Started Date, Time Ended

Sample #1: 6-16-10, 0825 6-17-10, 0825
Sample #2: 6-17-10, 0910 6-18-10, 0910
Sample #3: 6-21-10, 1145 6-22-10, 1145

Test initiated (date, time): 6-17-10, 1620

Dilution water used:

Soft Synthetic

Test terminated (date, time): 6-24-10, 1000

DATA TABLE FOR FATHEAD MINNOW SURVIVAL

Percent Survival in Replicate Chambers

Mean Percent Survival

DATA TABLE FOR GROWTH OF FAT MINNOWS

Coefficient of Variation = standard deviation / mean * 100

EffluentConc% | A | B | C | D | E {24 hours| 48 hours | 7 days | CV %

0% 100 | 100 | 100 [ 87.5] 100 100 100 97.5 | 5.73

32% 100 | 100 | 100 | 100 | 100 100 100 100 '

42% 100 | 100 | 100 [ 87.5| 100 100 100 97.5

56% 100 | 100 | 100 | 100 | 100 100 100 100 |

75% 100 | 100 | 100 | 87.5| 100 100 100 975 | .

100% 100 | 100 | 100 | 87.5| 100 100 97.5 975 | 5.73
SUMMARY

Effluent Conc % A B C D E Mean Dry Weight| CV%

0% 0.234 | 0.274 | 0.270| 0.174 | 0.305 0.251

32% 0.305 | 0.333 | 0.406 | 0.325 | 0.427 0.359

42% 0.380 | 0.385 | 0.330 [ 0.314 | 0.357 0.353

56% 0.336 | 0.437 | 0.509 | 0.340 | 0.400 0.404

75% 0.382 | 0.435 | 0.424 ] 0.352 [ 0.511 0.421

100% 0.400 | 0.489 [ 0.419]0.329 | 0.514 0.430
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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. If NO 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)= 20.0 %
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SUMMARY REPORTING FORMS FOR CHRONIC BIOMONITORING
Ceriodaphnia dubia SURVIVAL AND REPRODUCTION

Permittee: Magcobar Mine Site

NPDES #: AR0049794

Sample Collection: Date, Time Started Date, Time Ended
Sample #1: 6-16-10, 0825 6-17-10, 0825
Sample #2: 6-17-10, 0910 6-18-10, 0910
Sample #3: 6-21-10, 1145 6-22-10, 1145

Test initiated (date, time): 6-17-10, 1610

Dilution water used:

Soft Synthetic

Test terminated (date, time): 6-24-10, 0935

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

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

PERCENT EFFLUENT

Replicate 0% 32% 42% 56% 75% 100%
A 9 16 14 14 17 20
B 9 13 12 11 20 6
C 26 7 23 2 9 24
D 15 17 x0 13 13 15
E 13 12 17 15 14 15
F 14 15 13 15 10 17
G 20 19 20 2 13 19
H 16 10 X6 12 13 9

I 16 15 12 14 14 16
J 16 12 16 17 15 14
Mean 15.4 13.6 13.3 11.5 13.8 15.5
Mean/surviving female| 15.4 13.6 15.9 11.5 13.8 15.5
CV%* 32.4

*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 90 100 100 100
Test termination 100 100 80 100 100 100

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. 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 % eftluent
c¢) Coefficient of variation (parameter TQP3B)= 33.5 %
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APPENDIX A

Chain of Custody Forms



Arkansas Analytical

In

11701 Interstate 30, Bldg. 1, Ste. 115
Little Rock, AR 72209

PHONE: 501-455-3233

FAX: 501-455-6118

CHAIN OF CUSTODY RECORD

CLIENT INFORMATION | Project Description Turnaround Time Preservation Codes: ]
EEMA O & M Services Group EEMA O & M Services Group Magcobar Mine Site 24 Hour 1. Cool, 4 Degrees Centigrade 4. Thiosulfate for Dechlorination
Magcobar Mine Site P.O. Box 732 Biomonitoring Sample 48 Hour 2. Sulfuric Acid (H,S0,), pH <2 5. Hydrochloric Acid(HCI)

P.O. Box 699 Kulpsville, PA 19443 Reporting Information 72 Hour 3. Nitric Acid (HNO,), pH < 2 6. Sodium Hydroxide (NaOH), pH > 12
Malvern, AR 72104 Telephone: 501-467-8355 Routine (5 Day) TEST PARAMETERS Bottle Type Code
Attn: Bill McAlister Attn: Amber Rich Fax: 501-467-8687 Preservative Code:|| 1 G = Glass; P = Plastic

Ermal el P .:u“..:mm jor inc.com; Bottle Type: P V = Septum. A = Amber
= o
2 c
< ¢ 500 4 e 5
c =
Mw %Z‘;_ // /ﬂ z Arkansas
g Analytical Work
Sampler(s) Signature Sampler(s) Printed h% Order Number:
Q
Field SAMPLE COLLECTION urbed SAMPLE S
Number Datels Timels o0 N ol cateal bk IDENTIFICATION/ DESCRIPTION 5 ¥10640]3
FD-1 Comp. 6/17/2010 8:25 AM X 4 [ W |Facility Discharge X ,A
|
| i )
1. Relinquished by: (Signature Date/Time 2. Received by: (Signature) SAMPLE CONDITION UPON RECEIPT IN LAB REMARKS / SAMPLE COMMENTS
é ./71/@ /
/. %‘22 o //"—\ 1. CUSTODY SEALS: VYes __No
Wil es =0 2. CONTAINERS CORRECT: Yes __ No
3. COC/LABELS AGREE: Yes __ No
3. Relinquished by: (Signature Date/Time 4. Received by lab: (Signature) 4. PRESERVATION CONFIRMED: Yes ____No
§
\5{_ ‘ é’ 5. RECEIVED ON ICE: es __No
— R | T\ .
- < , 6. TEMPERATURE ON RECEIPT: S C_
L)
FOR COMPLETION BY LAB ONLY




Arkansas Analytical

Inc

11701 interstate 30, Bidg. 1, Ste. 115
Little Rock, AR 72209

PHONE: 501-455-3233

FAX: 501-455-6118

CHAIN OF CUSTODY RECORD

CLIENT INFORMATION | Project Description Tumaround Time || Preservation Codes:
"EEMA O & M Services Group  [EEMA O & M Services Group Magcobar Mine Site 24 Hour 1. Cool, 4 Degrees Centigrade 4. Thiosulfate for Dechlorination
"Magcobar Mine Site P.O. Box 732 Biomonitoring Sample 48 Hour 2. Sulfuric Acid (H,SO,), pH <2 5. Hydrochloric Acid(HCI)
|[P.0. Box 699 Kulpsville, PA 19443 Reporting Information 72 Hour 3. Nitric Acid (HNO,), pH <2 6. Sodium Hydroxide (NaOH), pH > 12
Malvern, AR 72104 Telephone: 501-467-8355 Routine (5 Day) TEST PARAMETERS Bottle Type Code
Attn: Bill McAlister Attn: Amber Rich Fax: 501-467-8687 Preservative Code:|| 1 G =Glass; P = Plastic
Fra daved el com Bottie Type:|| P V = Septum; A = Amber
N 2
L ¢ / 0 < 71'0* £
ng/ﬁ : ,é zf,,&’/" 4//)’5 = Arkansas
g Analytical Work
Sampler(s) Signature Sampler(s) Printed 'c% Order Number:
Q
Field SAMPLE COLLECTION e SAMPLE §
Number Datels Timels b comoll BottcaRrdc IDENTIFICATION/ DESCRIPTION 5 Kloobol2,
FD-2 Comp. 6/18/2010 9:10 AM X [ 3 | W |[Facility Discharge X B
|
|
| |
1. Relinguished by: (Signature Date/Time 2. Recelved by: (Signature) SAMPLE CONDITION UPON RECEIPT IN LAB l REMARKS / SAMPLE COMMENTS
e
3 VAL ol il 1. CUSTODY SEALS: Y Yes __No
T 1
WLk
1457 2. CONTAINERS CORRECT: Yes __ No
3. COC/LABELS AGREE: Yes __ No
3. Relinquished by: (Signature; Date/Time 4. Received by lab: (Signature} 4. PRESERVATION CONFIRMED: Yes ___No
d 5. RECEIVED ON ICE: __Yes ___No
Y]
/\ 65 yw%/ 6. TEMPERATURE ON RECEIPT: "\( C
FOR COMPLETION BY LAB ONLY




Arkansas Analytica
inc.

PHONE: 501-455-3233
FAX: 501-455-6118

11701 Interstate 30, Bidg. 1, Ste. 115
Little Rock, AR 72209

CHAIN OF CUSTODY RECORD

CLIENT INFORMATION | Project Description Tumaround Time Preservation Codes:
EEMA O & M Services Group EEMA O & M Services Group Magcobar Mine Site 24 Hour 1. Cool, 4 Degrees Centigrade 4. Thiosulfate for Dechlorination
Magcobar Mine Site P.O. Box 732 Biomonitoring Sample 48 Hour 2. Sulfuric Acid (H,SO,), pH <2 5. Hydrochloric Acid(HCl)
P.O. Box 699 Kulpsville, PA 19443 Reporting Information 72 Hour 3. Nitric Acid (HNO,), pH <2 6. Sodium Hydroxide (NaOH), pH > 12
Malvern, AR 72104 Telephone: 501-467-8355 Routine (5 Day) TEST PARAMETERS Bottle Type Code
Attn: Bill McAlister Attn: Amber Rich Fax: §01-467-8687 Preservative Code:|| 1 G = Glass: P = Plastic
. M@ o Bottle Type:|| P V = Septum; A = Amber
LY - g)
J2B ) M pstew
o
‘f M }97 ﬁ/ / / g € Arkansas
g Analytical Work
Sampler(s) Signature Sampler(s) Printed 2 Order Number:
Q
Field SAMPLE COLLECTION — SAMPLE g
Number Datels Timels crat ] Comil Eottenl M| IDENTIFICATION/ DESCRIPTION 5 Ylop (ﬁ 2
FD-1 Comp. 6/22/2010 11:45 AM X 4 | W |Facility Discharge X C/
1. Relinquished by: (Signature) Date/Time 2. Received by: (Signature} SAMPLE CONDITION UPON RECEIPT IN LAB REMARKS / SAMPLE COMMENTS
ﬁ 'E ) A W/ 6-A2-/0 1 cusTODY SEALS: V Yes __No
I U( % 2. CONTAINERS CORRECT: Yes __ No
/ 3. COC/LABELS AGREE: Yes ___ No
3. Relinquished by: (Signature Date/Time 4. Received by lab: (Signature 4. PRESERVATION CONFIRMED: Yes __ No
A \/QJ;L% . c 5. RECEIVED ON ICE: =Yes ___No
\‘-__,_r___,_‘_.
6. TEMPERATURE ON RECEIPT: L‘UC,
FOR COMPLETION BY LAB ONLY




APPENDIX B

Effluent and Dilution Water Data



CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING

Fathead Minnow

Lab#/Sample ID  Klontnl T

Test Start (DaterTime) /,// 7//O

Client [, cian Test End (Date/Time) /., /74//D
- Day of Test C
1 2 3 4 5 6 d notes/remarks
Control el2 1618 [P |e/20] [z [ |/722 |./73
D.O. (mg/L)|INITIAL Ll 1206 [ %$©0lyd 53] 2, &
FINAL 29 sl | 40177 1£.9977 [3.20
pH (s.u) [INITIAL 29 177 [T |33 FgFh7b 177
FINAL 9> 1Al oo 20|77 | 3F
temp (C) _[INITIAL 29 718 |22 ]at.s7122.0[71 223
FINAL _ Izsp laso (25, [250 |883.26n 191
ALKALINITY (mg/L) RO ===y
HARDNESS (mg/L) = =1
CONDUCTIVITY (umhos/cm) 157 -
CHLORINE (mg/L) 605 1 ——| -
CONC: ;
D.O. (mg/L)[INITIAL 7¢ 171 X 0[5 9368 2. |2
FINAL 77 ol 331728190l 79 (6. Ay
pH (s.u)  [INITIAL 78 23 172 161 wE3Y 73 72
FINAL 2. 1.7 | 6.5 [6& 1F.44[72 [ZF3(
temp (C)  [INITIAL 18 227122 p |u. ¢ [99..| us 223
FINAL 203 e B [ Tro ooy, (A5 1122 [21F
CONC: eV
D.O. (mg/L)[INITIAL 29 12p 1%2 |¥.4 g%’) gb |5
FINAL 22 Is€lal @+ @F & 2( V.54
pH (mg/L) |INITIAL 25 173 1.2 130 [F4s5 | 7C |73
FINAL T lga | 5 ¢ EF-dZF 4 (72 |[1.27F
temp (C) _|INITIAL 248 1229 [22¢ [at.s |y |55 [224
FINAL 250 1250|150 18811221268 |A1.6
CONC:
D.O. (mg/L){INITIAL Pl '_7.«:', Cané ;Ls‘ 2'}5 }_(S? @g_;/q
FINAL 27 158 | a. A R.01 | 7¢ ;
pH (s.u) [INITIAL — 23 |72 16138 O 177
FINAL 7z 6.l | k.t 1F60lZyYT2L  [7.19
temp (C) _|INITIAL %ga Z3 U230 257199 N us [zz4
FINAL aspl v a3 (AT 28
CONC: e
D.0. (mg/L)[INITIAL 85 [ RU I Qo v l8ez| g8 &3
FINAL —7) lox g~ [F 40[¥60]127 7.2
pH (s.u) [INITIAL 77 72 (14 (12 4270 []7
FINAL =7 1 .ol 6.5 |1OS|F5F Al ‘1.{9\
temp (C) [INITIAL 21b [23% [2%3 (2|22 |7 274
FINAL 250 | g ol sy 22,6 188.5 170 122,
CONC:
D.O. (mg/L)|INITIAL REe |RY [9.0 ¢ [$A0p[K7 (2R
FINAL 5 (6o |9 RF3[(399 |5 +.33
pH (s.u) |INITIAL I |21 7.0l ?le.g |69 716
FINAL 1? -5 6.« (66472 N6 [Z 1o
temp (C) _ |INITIAL 4| BL 1av.5 | 2. ¢1aS [49 ey
FINAL 258 [asd |50 |24 NR3dpl2se 22,0
CONC: 100% | A | IV Al 3 B C 7
AUKALINITY (mg/L) — oA (@) =
HARDNESS (mg/L) @O+ _——F— [0+~ |eoDt [
CONDUCTIVITY (umhosfem)| 193¢ | ———F |I9F3 |- [199 5 [—1
CHLORINE (mg/L) K0.e5 — 1 [b.s5l— kKbasl—

August, 2007




CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING Cerodaphnia Dubia

Lab #/ Sample ID Kl (W7 Test Start (Date/Time) 6/{ 7/ {0
Client ;.. ctnn - Test End (Date/Time) 4/24//D
Day of Test
1 2 3 4 5 6 i notes/remarks
Control U718 LJA /2o lblz( [(/iz 14)23
D.O. (mg/L)[INITIAL 1?5, 20 180 %9 RS53| X |5
FINAL A (%0 |28 |78 72— |[7&
pH (s.u.) _[INITIAL 79 7712 [ 1.2 392 70 779
FINAL 2 Wl 77 1726 7 X,
temp (C) |INITIAL 1 218 [22.3 [dW5 29,0217 [2723
— FINAL ZEa a0 ]|z Lo [282) |ze0
ALKALINITY (mg/L) 20 4. —
HARDNESS (mg/L) 5l —
CONDUCTIVITY (umhos/cm) | |57 ) N
CHLORINE (mg/L) — |
CONC: _
D.O. (mg/L)[INITIAL 20, 7] g 0[¢Y |2, (2L [P
FINAL el L (77 7% |76 |77
pH (s.u)  [INITIAL 72 73 7.2 (049 |73 [723 [D2
FINAL =2 1723 |y [7¢ |75 5
temp (C) [INITIAL 2 227 ha2rlaie L] 718 23
FINAL 250 L.0lzsn (220 12850 250
CONC:
D.O. (mg/L)[INITIAL 79 72 1%2[(%5Y[20 [Rs4 e
FINAL 2L1e | =2 |79 7227 >3
pH (mg/L) [INITIAL ¥ 73 2 [Do 2172 =
FINAL ZY¥ 173 By 75 25 by
temp (C) [INITIAL 218 1729 1228 [2).5 [2]Y |716 B4
FINAL bep Rs.0 250 150 | zZ6n l
CONC: ' _
D.O. (mg/L)[INITIAL gl 29 9.9 [$S[RK |28 [29
FINAL 2o & U 17¢ 29 77 176
pH (s.u) [INITIAL 77 173 1.2 162 (725 71 1272
FINAL 7 73 |73 |- |1.517%
temp (C) [INITIAL UX RPRT [23%0] 21571 USTS b
FINAL (S0 125.0|z=n 256 |25 |I5A
CONC:
D.0. (mg/L)[INITIAL E X2 [s.0 %L |82 ls» g,ﬁ
FINAL | [Solvs 26 77 oL
pH (s.u.) [INITIAL 37 1720 [ [720 A [ZD 172
FINAL 73 72 123 [2Y 749 7
temp (C) [INITIAL 2l 1R [ 252321218 (723 (7], 5
FINAL rso |Rasplzse 1250 5D 1z50
CONC:
D.O. (mg/L)[INITIAL |85 9.0 | £8 [RY 1¥7 [z
FINAL 1L 1&017L X0 7B |75~
pH (s.u.)  |INITIAL 72 Wl | 7.0 | (] %& L9 7T
FINAL 77 | 72157 (74 3 [Z3
temp (C) _|INITIAL 9 R 255 (315 [TN5 |74 [RUP
FINAL O (2S5 whesr |78 25 250
CONC: 100% | A I35 A Al S 1T ¢ T C
ALKALINITY (mg/L) 13 — — 2 | o
HARDNESS (mg/L) oot — T [poofl—  lend & —1
CONDUCTIVITY (umhos/cm)| (4 3% | ——— QF3 |1 (1498 | —¢
CHLORINE (mg/L) Lo —1 koosS|/ Ko.os—y |

August, 2007



APPENDIX C

Fathead minnow raw data and statistics



SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB # / SAMPLE ID YADO,O\Z TEST START  DATE /. )r7/[p TIME | 2O
CLIENT , , ( / TESTEND  DATE (,hU]I0TIME |ppe

WESIDN _Ymmadry AGE AND SOURCE OF MINNOWS

/ D AY (NUMBER SURVIVING) SURVIVAL

REP# [start L 3 4 5 6 7[% MEAN %][CV
[CONC:  [A 74 2{( 2 ® ?

B

C II 2 5|57

- 7§

E o = A =1+~ <4 '

REP# |start 2 3 4 5 6 7% MEAN %[CV
[CONC:21]A %; X 4 '% }%? 2

B z

C I 100

D A [ )

E - —+— — — = X~ 1%

REP# |start g 3 4 5 6] _ 7[% MEAN %[CV
[CONC:UWA j% X | X = X 1 32 3

B h %

G ﬁ?;zf;

D | 7

E ~ = — | 4 - 2

REP# |start 2 3 4 5 6 7% MEAN %[CV
[CONC b |A %&’ e 4 g 1 & (g

B

C ¥ (6%

D g

E — — —— — | 4 2

REP# |[start R 2 3 4 51 6 7% MEAN %[CV
[CONCAA[A ? & k24 % g

g ‘ s

D 7

E A A ~—] — 1 23— P

REP# [stat [ 1 ] 3 4 5 6 7% MEAN %[CV
[CONC DA o : ? K 2 2 i

B [ / 1 2

C — | L [L [

D 2 |l 2 1 2 1=F 12 7

E i I - - I I -2 A
ANALYST
DATE:
TIME:

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

July

. 2007




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB # / SAMPLE ID TEST START _ DATE / [7/INTVE [L20
CLIENT / , setna TESTEND  DATE ' ' TIME
il AGE AND SOURCE OF MINNOWS
il D AY (NUMBER SURVIVING) SURVIVAL
REP start 1 2 3 4 5 6 7% MEAN %|[CV
[CONC: MH|A 4 2 2 % 7 Z z
B [ | |
C l | / B
D b ’3[_ - 1
= -
REP# [start 1 2 3 4 5 6 7% MEAN %|CV
[CONC3L[A &, 2 2 P T 2 z
B [
G [
D - I | &L ~+—— |.L —
E
REP# |[start N 2 3 4 5 6 7[% MEAN %[CV
[CONCUZ [A Z T 2 L * C | =
B [ I
c ; !
E
REP# |[start 1 2 3 4 5 6 7% MEAN %|CV
[CONCSG [A 7} 2 1 7 T < |z
B T |
C \ /
D - — L | — J—
E
REP# |start 1 2 3 4 5 6 7[% MEAN %|CV
[CONC75 |A 7 172 2 A <« bl T
B [
C
D 5 — [ T —
E
REP# |[stat [ 1 2 3 4 5] 6 7[% MEAN %|CV
[CONC:, p6lA “Z A ) 3 =7 - 4
B | [
E i o ey |
ANALYST P b [V | 7 [Kkp [y | kP [KP
DATE: LUZILIRID L1910 le/aolto |1 17 (AL [2]I0 L2310 [0
TIME: Tlezol 15 2o (1245 [IR30713M 1joo) o

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

July, 2007



SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB #/SAMPLE ID TEST START _ DATE ¢ JI7/[5TIME [(20
CLIENT / se¢ton TESTEND  DATE ' ' TIME
o AGE AND SOURCE OF MINNOWS
[ D AY (NUMBER SURVIVING) SURVIVAL
REP # start 1 2 3 4 5 6 71% MEAN O/DI—CN‘
[CONC:O|A ¢ z ful 2 < Z 7 ——
B / | [
C [ | |
D 4 —1+— | F
c e
[REP# [start 1 2 3 4 _ 5 6 7]% MEAN %]|CV
[CONCZ7 |A Z Z > 2 ( 7 Z
B - | [
C ! !
D - — ~ =15 --.L— [
E LW
REP# [start 1 2 3 4 . 5 6 71% MEAN %]|CV
[CONC: YA ~ P4 Z | > 2 7 |z 7
B | [ [
c / |
D —_— ——— —‘\/ L = ‘L/ — —
E
[REP# [start 1 2 3 4 5 6 7[% MEAN %|CV
[CONG:SLIA ird i L ) G ¥, —
B
C
D — | —+— - |- ~ | 4+ |
E -
REP# |start 1 2 3 _ 4 _ 5 6 7]% MEAN %]|CV
[CONCZ]A 7 2 = | 3 f < z
B
C f
D = — =
E |
REP# |start 1 2 3 4 5 6 7[% MEAN %|CV
[CONCifp |A 3 A = 3 1
B | [
C f |
E
ANALYST P | p T
DATE. LUZIE LIS (/2010
TIME: Tlezol 1S 1245

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




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB #/ SAMPLE ID

TEST START _ DATE / [I7/IhTIME [L20

TEST END

DATE

L =

LA

TIME

CLIENT / Jedtna
(=g

AGE AND SOURCE OF MINNOWS

D AY (NUMBER SURVIVING) SURVIVAL
'REP#  |start 1 2 3 4 5 6 7|% MEAN %[CV
[CONC: g |A 4 T 2 2 7
B [
e |
D - +
E e
IREP# [start 1 2 3 4 5 6 7% MEAN %|CV
[CONC3L[A Z 7 X 7z Ve
B [
C [
D = 4 — L e ] —
E
REP# |start K 2 3 4 5 6 7% MEAN %|CV
[CONCy_|A - l i % \r4 L '7‘
B
c |
D J =11 1 = ad®
e
REP# |[start 1 2 3 4 5 6 7[% MEAN %[CV
[CONCG(|A )] i e ) rd -
"B
C
D — | L |- e e
E Lo
REP# [start 1 2 3 4 5 6 7[% MEAN %]|CV
[CONC:. JA g S e > Z Z
B
C
D - - 4 — | ~—
E
REP# |[start 11 2 3 4 5 6 7[% MEAN %|CV
[CONC: (A 3 2 i 2 =
B |
C [ 1
D —_ e - = i —— _.I--——-‘”
E
ANALYST P e ¢
DATE: L7 LI8ID le/2d10
TIME: Tletol VIS 1245

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

July 2007



SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB # / SAMPLE 1D

TEST START _ DATE 7 [[7/[5TIME [b2O

AedlL]

A7

CLIENT /. 70¢hoon TESTEND  DATE TIME
TR AGE AND SOURCE OF MINNOWS
D) D AY (NUMBER SURVIVING) SURVIVAL
REP# |[start 1 2 3 4 5 6 71% IMEAN %2[Cv
[CONC: p |A [4 7 7 z 7
B | z
C | ' 2z
= =
[REP# [start 1 2 3[4 5 6 7[% MEAN %|CV
[CONC:ZUA Z 2 'IZ 9. {, 0 2 2
B
C /
D I e - B i — | — | -~
E
. |[REP# __[start 1] 2 3 4 5 6 7[% MEAN %|CV
[CONC: I [A 2 ¢ 4. 2 ¥ Z 7 z
18 | [ |
C | 2
D — — AP - il — —r L
E
REP# |[start 1 2 3 4 5 6 7[% MEAN %|CV
[CONCLL|A 9 i ”l 2 21 < 2 j‘L
4 B L
C 9 | -
D il I I S N I = el I B i 2
= ,
REP# |start 1 . 2 3 4 5 6 7% MEAN % CV
[CONCTHL|A T 1 ¢ 2 1= ’]2/ ‘iL
B
C | 7
D = - L — el T,
E
REP# |start 1 2 3 4 5 6 7% MEAN %|CV
[CONCipg |A ¥ 2 3 3 T | & 2 1z
B \ T | |7 Z
C T = T T 17 2
D s [ / | ]
E ]
ANALYST W ip g {2
DATE. LIz IR0 (/290
TIME: Ti2ol 1S 295

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

July 2007




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB #/ SAMPLE ID TEST START _ DATE ¢ I7/[DTIME [L20
CLIENT /  )edtna TESTEND  DATE ' "' TIME =
g AGE AND SOURCE OF MINNOWS
= D AY (NUMBER SURVIVING) SURVIVAL
REP# |start 1 2 3 4 5 6 7% [MEAN %GV
[CONC:/ [A ¢ Z 2 T 7 & Z
B f | [ [
C | | [ |
D sl i —+— =1 = i [
= e
[REP# _ [start 1 2 3 4 5 6 1% MEAN %]|CV
[CONCzL|A Z T 12 2 [+ [Z |q
B
C
D |~ g —‘K L — -~ - -~
£
REP# [start 1 2 3 4 _ 5 6 7[% MEAN %|CV
[CONCUA |A 5 { - 2 |o a 2 17
G [ ( [
C [
D T — A |1 1= 14
E
REP# |[start 1 2 3 4 5 6 7[% MEAN %[CV
[CONC:TL|A 2 ¢ r% 2 = '?L %L
B
C 1 / 1
D —+— |t . — A =
£ ,
REP# [start 1 2 3 4 51 _ 6 7% MEAN %[CV
[CONC: 75|A 7 ¢ 7 7] ” ya &
B ?’ \
C
D = 2 - | A =]
C
REP# |start 1 2 3 4 5] _ 6] _ 7|% MEAN %|CV
[CONC:{p|A 2 4 ? 2 | T % ([
B |
C |
D il il L [ - [ _—
E
ANALYST P | T
DATE: LLZILURID (e/20/1D
TIME: TieZol Is 1245

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

July 2007



Pimephales promelas

FATHEAD MINNOW TEST 1000.0
WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST
LAB #/ #s: K1006012 TEST DATES (BEGIN / END): 6/17-24/10
CLIENT: EEMA WEIGHING DATE / TIME: 6/25/10, 1400
ANALYSTS: KP DRYING TEMP (DEGREES C): 60
SAMPLE ID: SEE COC 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) {9) LARVAE (mg)
CONTROL |A 0.99172 0.98985 0.00187 8 0.234 AVG DRY
B 0.99267 0.99048 0.00219 8 0.274 WEIGHT (mg)
& 0.98231 0.98015 0.00216 8 0.270 0.251
D 0.98880 0.98741 0.00139 8 0.174 cv
E 1.00148 0.99904 0.00244 8 0.305 20.0
ENC: A 0.98732 0.98488 0.00244 8 0.305 AVG DRY
e 0.97291 0.97025 0.00266 8 0.333 WEIGHT (mg)
32% |C 0.97233 0.96908 0.00325 8 0.406 0.359
D 0.99568 0.99308 0.00260 8 0.325 cv
E 0.99512 0.99170 0.00342 8 0.427
CONC: A 0.99043 0.98739 0.00304 8 0.380 AVG DRY
B8 0.99976 0.99668 0.00308 8 0.385 WEIGHT (mg)
42% |C 0.98186 0.97922 0.00264 8 0.330 0.353
D 0.96636 0.96385 0.00251 8 0.314 cv
E 0.97599 0.97313 0.00286 8 0.357
CONC: A 0.99533 0.99264 0.00269 8 0.336 AVG DRY
B 1.00036 0.99686 0.00350 8 0.437 WEIGHT (mg)
56% |C 1.00437 1.00030 0.00407 8 0.509 0.404
D 1.00433 1.00161 0.00272 8 0.340 cv
E 1.00555 1.00235 0.00320 8 0.400
[conc: A 0.99310 0.99004 0.00306 8 0.382 AVG DRY
B 0.97483 0.97135 0.00348 8 0.435 WEIGHT (mg)
75% |C 0.98579 0.98240 0.00339 8 0.424 0.421
D 0.99718 0.99436 0.00282 8 0.352 cv
E 0.99298 0.98889 0.00409 8 0.511
‘EONC: A 0.99738 0.99418 0.00320 8 0.400 AVG DRY
B 0.99297 0.98906 0.00391 8 0.489 WEIGHT (mg)
100% |C 0.97542 0.97207 0.00335 8 0.419 0.430
D 0.96208 0.95945 0.00263 8 0.329 cv
[ E 0.99405 0.98994 0.00411 8 0.514 171

REMARKS:

CV = (STANDARD DEVIATION/MEAN)*100




Pimephales promelas

FATHEAD MINNOW

WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST

TEST 1000.0

LAB#/#s.__lOO(,0lL TEST DATES (BEGIN/END): A/17-2Y7/7
CLENT. _ [ Jrstan WEIGHING DATE / TIME.__ L, /76710 | Jno
ANALYSTS:  KP DRYING TEMP (DEGREES C). /.
SAMPLE ID: DRYING TIME (HOURS). 7y
FINAL B} DRY ‘
DRY INTIAL | TOTAL DRY WEIGHT
WEIGHT | WEIGHT |WEIGHT OF |\ weerl OF
TIN+LARVAE TIN LARVAE oF | LARVAE
REP#|  (q) (9) (9)  |tARvaE| (mg)
conTrROL [A 31(0.99 17 2.10.9834%5 AVG DRY
Bz22|0.4026F|0.99045 WEIGHT (mg)
C2>[ 042231 |n.d8DI5
D 34[0.48850(0- A% 34 | cV
Ex] [.00I4F [0.99 934
[conc: 32 JA =, [O.A X 3N O. 4 B4 ¥4 AVG DRY
B37[0.932.4([0. 43025 WEIGHT (mg)
C 3%|0.4F4%3|0.9@40%
D39(0.445620-44 208 cv
E 40/0.49512 [0.99 (30
[conc: i [A u1 |0.4904310. 9873 AVG DRY
Bv1]0.99944010.9966 & WEIGHT (mg)
Cus 0. q% IT6|0. dzadd
Dyt IN. 466340 46385 cv
E ¥510.4354910.0% 313
conc: G JA 4.16.99s83]0-9926Y AVG DRY
B 47]1.400 0|0.996 &g WEIGHT (mg)
C48[1.00Y3H1.0003C
DY4[1.o0Y 32 [}1.001G | cv
Ess| 065 5511.00238§
[concm571A 1]0.94316]0. 99004 AVG DRY
B 52|0.aFug3| O F133] WEIGHT (mg)
C53]10.98514|0.¢@ ¢240
D54 [0.-9931810.49 436G cv
ESs10.4924810.94%% 2Q
[cone: 1npfA SE [0 4933 RK10.aa41 8 AVG DRY
B£110.4439HO. 489046 WEIGHT (mg)
Cs5% 0. 935U (.4 F0F
D5 [0.9690%0.45 445 cv
ELO D.Cl 940510.4 €94y

CV = (STANDARD DEVIATION/MEAN)*100

REMARKS:

July. 2007




AA# K1006012, FATHEAD MINNOW SURVIVAL, CHRONIC, 6-17-10
File: Z:\TOXSTAT\MONTE\FHSURV. Transform: ARC SINE (SQUARE ROOT(Y))

Shapiro - Wilk's test for normality

o]
I

0.108

=
]

0.596

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

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# K1006012, FATHEAD MINNOW SURVIVAL, CHRONIC, 6-17-10
File: Z:\TOXSTAT\MONTE\FHSURV. 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# K1006012, FATHEAD MINNOW SURVIVAL, CHRONIC, 6-17-10
FILE: Z:\TOXSTAT\MONTE\FHSURV.
TRANSFORM: ARC SINE (SQUARE ROOT(Y)) NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE

1 CONTROL 1 1.0000 1.3931

1 CONTROL 2 1.0000 1.3931

1 CONTROL 3 1.0000 1.3931

1 CONTROL 4 0.8750 1.2094

1 CONTROL 5 1.0000 1.3931

2 32 % EFFLUENT 1 1.0000 1.3931

2 32 % EFFLUENT 2 1.0000 1.3931

2 32 % EFFLUENT 3 1.0000 1.3931

2 32 % EFFLUENT 4 1.0000 1.3931

2 32 % EFFLUENT 5 1.0000 1.3931



3 42 % EFFLUENT 1 1.0000 1.3931
3 42 % EFFLUENT 2 1.0000 1.3931
3 42 % EFFLUENT 3 1.0000 1.3931
3 42 % EFFLUENT 4 0.8750 1.2094
3 42 % EFFLUENT 5 1.0000 1.3931
4 56 % EFFLUENT 1 1.0000 1.3931
4 56 % EFFLUENT 2 1.0000 1.3931
4 56 % EFFLUENT 3 1.0000 1.3931
4 56 % EFFLUENT 4 1.0000 1.3931
4 56 % EFFLUENT 5 1.0000 1.3931
5 75 % EFFLUENT 1 1.0000 1.3931
5 75 % EFFLUENT 2 1.0000 1.3931
5 75 % EFFLUENT 3 1.0000 1.3931
5 75 % EFFLUENT 4 0.8750 1.2094
5 75 % EFFLUENT 5 1.0000 1.3931
6 100 % EFFLUENT 1 1.0000 1.3931
6 100 % EFFLUENT 2 1.0000 1.3931
6 100 % EFFLUENT 3 1.0000 1.3931
6 100 % EFFLUENT 4 0.8750 1.2094
6 100 % EFFLUENT 5 1.0000 1.3931

AA# K1006012, FATHEAD MINNOW SURVIVAL, CHRONIC, 6-17-10

File: Z:\TOXSTAT\MONTE\FHSURV. 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 1.356
2 32 % EFFLUENT 1.393 30.00 16.00 5.00
3 42 % EFFLUENT 1.356 27.50 16.00 5.00
4 56 % EFFLUENT 1.393 30.00 16.00 5.00
5 75 % EFFLUENT 1.356 27.50 16.00 5.00
6 100 % EFFLUENT 1.356 27.50 16.00 5.00

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



AA# K1006012, FATHEAD MINNOW GROWTH CHRONIC, 6-17-10
File: Z:/toxstat/monte\FHGR. Transform: ARC SINE (SQUARE ROOT(Y))

Shapiro - Wilk's test for normality

g
i

0.090

=
]

0.979

Critical W (P 0.05) (n = =
Critical W (P 0.01) (n = 30) = 0.900

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

AA# K1006012, FATHEAD MINNOW GROWTH CHRONIC, 6-17-10
File: Z:/toxstat/monte\FHGR. Transform: ARC SINE (SQUARE ROOT (Y))

Bartlett's test for homogeneity of variance
Calculated Bl statistic = 2.70

Table Chi-square value = 15.09 (alpha = 0.
Table Chi-square value = 11.07 (alpha = 0.05, df

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

TITLE: AA# K1006012, FATHEAD MINNOW GROWTH CHRONIC, 6-17-10
FILE: Z:/toxstat/monte\FHGR.
TRANSFORM: ARC SINE (SQUARE ROOT(Y)) NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE

1 CONTROL 1 0.2340 0.5049

1 CONTROL 2 0.2740 0.5509

1 CONTROL 3 0.2700 0.5464

1 CONTROL 4 0.1740 0.4303

1 CONTROL 5 0.3050 0.5851

2 32 % EFFLUENT 1 0.3050 0.5851

2 32 % EFFLUENT 2 0.3330 0.6151

2 32 % EFFLUENT 3 0.4060 0.6908

2 32 $ EFFLUENT 4 0.3250 0.6066

2 32 $ EFFLUENT 5 0.4270 0.7121

3 42 % EFFLUENT 1 0.3800 0.6642

3 42 % EFFLUENT 2 0.3850 0.6694

3 42 % EFFLUENT 3 0.3300 0.6119

3 42 % EFFLUENT 4 0.3140 0.5948

3 42 % EFFLUENT 5 0.3570 0.6404

4 56 % EFFLUENT 1 0.3360 0.6183



4 56 % EFFLUENT 2 0.4370 0.7222
4 56 % EFFLUENT 3 0.5090 0.7944
4 56 % EFFLUENT 4 0.3400 0.6225
4 56 % EFFLUENT 5 0.4000 0.6847
5 75 % EFFLUENT 1 0.3820 0.6663
15) 75 % EFFLUENT 2 0.4350 0.7202
5 75 % EFFLUENT 3 0.4240 0.7091
5 75 % EFFLUENT 4 0.3520 0.6351
5 75 % EFFLUENT 5 0.5110 0.7964
6 100 % EFFLUENT 1 0.4000 0.6847
6 100 % EFFLUENT 2 0.4890 0.7744
6 100 % EFFLUENT 3 0.4190 0.7040
6 100 % EFFLUENT 4 0.3290 0.6109
6 100 % EFFLUENT 5) 0.5140 0.7994
AA# K1006012, FATHEAD MINNOW GROWTH CHRONIC, 6-17-10
File: Z:/toxstat/monte\FHGR. Transform: ARC SINE (SQUARE ROOT(Y))
ANOVA TABLE
SOURCE DF SS MS F
Between 5 0.125 0.025 6.661
Within (Error) 24 0.090 0.004
Total 29 0.215
Critical F wvalue = 2.62 (0.05,5,24)
Since F > Critical F REJECT Ho: All equal
AAH¥ K1006012, FATHEAD MINNOW GROWTH CHRONIC, 6-17-10
File: Z:/toxstat/monte\FHGR. Transform: ARC SINE (SQUARE ROOT (Y))
DUNNETT'S TEST - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 CONTROL 0.524 0.251
2 32 % EFFLUENT 0.642 0.359 -3.059
3 42 % EFFLUENT 0.636 0.353 -2.908
4 56 % EFFLUENT 0.688 0.404 -4.,259
5 75 % EFFLUENT 0.705 0.421 -4.697
6 100 % EFFLUENT 0.715 0.430 -4.937
Dunnett table value = 2.36 (1 Tailed Value, P=0.05, df=24,5)

AAH# K1006012, FATHEAD MINNOW GROWTH CHRONIC, 6-17-10
File: Z:/toxstat/monte\FHGR. Transform: ARC SINE (SQUARE ROOT (Y))

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 % EFFLUENT 5
3 % EFFLUENT 5
4 56 % EFFLUENT 5 0.075 29.6 -0.153
5 % EFFLUENT 5
6 % EFFLUENT 5



APPENDIX D

Ceriodaphnia dubia Raw Data and Statistics



Cerodaphnia dubia SURVIVAL AND REPRODUCTION TEST

[Discharger | TRy Lab Number/s Analyst: y P
[Cocation [72Y0" Y2 Test Start - Date/ Time: é//?)[f) 610
[Date Sample Collected: e Test Stop - Date/Time: 7A oL -
No. of |No. of |Young/ No. of |No.of |[Young/
Conc[1 Replicate Young [Adult [Adult [Analyst Conc 4 Replicate Young [Adult |Adult |Analyst
% |Day |A B JCc D [E [F |6 [H [l |J % |Day |A [B [C D [E [F [G H [I [J
9 1ol olalelololeolo 10 [10 10 (follslsllalaYa1C1<N O CAN- NN/ g
2ol Olololol0 [mlplololl 1O 8 1C. olplolgplololpD lolO 110 Ve |
sialolr Inalolalg lalel Q_i_g Jo | jo~ OO AN SOOI Tg [0 1B '
Az lz 2051413 1] ué?q -1 P 443 (Y RIs[21= 3”179 [/p (29
O sSEg3zgE s F G L7 0 1.7 5l {EAFMWALAL IR I TMI} ICAL L AN MO
5 Lol r=ztg 3]tz U0 e g?,ég'? 1A 3LZ7 /D (3.7
8 < 3_‘_111-*&.] 8 _
| ot T 7 BN ZONL N [Tl [28 [ £z’ Toal Tq T 1 [ 3NG A2 [JZIH 7 &
No. of [No.of |Young/ No. of [No.of |Young/
Cong|2 Replicate Young [Adult |Adult |Analyst [l Conc 5 Replicate Young |Adult |Adult |Analyst
[ % |Day |[A |[B |C D [E [F [6 H I |J % | Day |[A |IB [C [D |E |[F |G |H |l [J
TaolaalolololANO o 116 [0 HOICHO IOIOIQIalolglgl O [0 [0
A olPlololol@lolalal O 1o 16 [T 2plolplOool0lolp ol o O [T
L elololslo o \[ol11n]Z Tlo lo.¢ 5 3_grﬁ/amndomm.f's O 1010
z;L dEo A~ 13 101512133 1in 13 A2 BT 1R HF (22110 [22F
sz Tl 5 13 27137 0 U X 5_g;—}z,z, Y9 15135186 [ Enli0 5.0
| g—?_;é-;'z?ttgl{?—?@ 10 3 f; Qr‘itﬂ?:-'?';?fg—“i O TEc]
8 8
\ Totel TR 2 U2 A B oI5 U Re TotallT9 2019 | [IMA IO SIE Y 5 1538
_ No. of [No. of |Young/ No.of [No.of |Young/
Concla Replicate Young [Adult |Adult |Analyst Conc 6 Replicate Young |Adult |Aduk? i|Analyst
:%{DayABCDEFGHIJ % | Day |[A |B |C |[D [E [F |G [H [l [J
L 1[lalolaleloOlalolco | H 10 1O NS 1O IO SO 10 [ A
- Al olpll lololeldlolpnl O 9 I8 2 2lolplololoiolplol0lD]lOS 10 1O T
1 Aools s SlT1ol[le 19 B 9 A nlHlolo Ol A 1ol 2 /0 b
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AA # K1006012 C. DUBIA CHRONIC, REPRODUCION, 6-17-10
File: Z:\TOXSTAT\MONTE\CD. Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

xxxxxx** Shapiro - Wilk's Test is aborted ***xxx*%

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

I
(o)}
o

Total number of replicates

AA # K1006012 C. DUBIA CHRONIC, REPRODUCION, 6-17-10
File: Z:\TOXSTAT\MONTE\CD. Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance

Calculated Bl statistic = 6.13
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.



FISHER'S EXACT TEST

NUMBER OF
_%??NTIFICATION ALIVE DEAD TOTAL ANIMALS
CONTROL 10 0 10
_________ 32% 10 0 10
____________________ i R 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
between CONTROL and TREATMENT at the 0.05 level.

FISHER'S EXACT TEST

NUMBER OF
IDENTIFICATION ALIVE DEAD TO?%% A?{MA%?_
CONTROL 10 0 10
42% 8 2 1? ______
____________________ T S S p—
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



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
___{?FN?{?ICATION__ ALIVE DEAD TOTAL ANIMALS
CONTROL 10 0 10
____________ 75% 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
between CONTROL and TREATMENT at the 0.05 level.

FISHER'S EXACT TEST

NUMBER OF
IDENTIFICATION ALIVE DEAD TOT%%_%?{?%%?_
CONTROL 10 0 10
100% 10 B __O _____________ }? _______
______________ o S R R
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.

SUMMARY OF FISHER'S EXACT TESTS



GROUP IDENTIFICATION EXPOSED DEAD (P=.05)

CONTROL 10 0
1 32% 10 0
2 42% 10 2
3 56% 10 0
4 75% 10 0
5 100% 10 0
TITLE: AA # K1006012 C. DUBIA CHRONIC, REPRODUCION, 6-17-10
FILE: Z:\TOXSTAT\MONTE\CD.
TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 9.0000 9.0000
1 CONTROL 2 9.0000 9.0000
1 CONTROL 3 26.0000 26.0000
1 CONTROL 4 15.0000 15.0000
1 CONTROL 5 13.0000 13.0000
1 CONTROL 6 14.0000 14.0000
1 CONTROL 7 20.0000 20.0000
1 CONTROL 8 16.0000 16.0000
1 CONTROL 9 16.0000 16.0000
1 CONTROL 10 16.0000 16.0000
2 32 % EFFLUENT 1 16.0000 16.0000
2 32 % EFFLUENT 2 13.0000 13.0000
2 32 % EFFLUENT 3 7.0000 7.0000
2 32 % EFFLUENT 4 17.0000 17.0000
2 32 % EFFLUENT 5 12.0000 12.0000
2 32 % EFFLUENT 6 15.0000 15.0000
2 32 % EFFLUENT 7 19.0000 19.0000
2 32 % EFFLUENT 8 10.0000 10.0000
2 32 % EFFLUENT 9 15.0000 15.0000
2 32 % EFFLUENT 10 12.0000 12.0000
3 42 % EFFLUENT 1 14.0000 14.0000
3 42 % EFFLUENT 2 12.0000 12.0000
3 42 % EFFLUENT 3 23.0000 23.0000
3 42 % EFFLUENT 4 0.0000 0.0000
3 42 % BEFFLUENT 5 17.0000 17.0000
3 42 % EFFLUENT 6 13.0000 13.0000
3 42 % EFFLUENT 7 20.0000 20.0000
3 42 % EFFLUENT 8 6.0000 6.0000
3 42 % EFFLUENT 9 12.0000 12.0000
3 42 % EFFLUENT 10 16.0000 16.0000
4 56 % EFFLUENT 1 14.0000 14.0000
4 56 % EFFLUENT 2 11.0000 11.0000
4 56 % EFFLUENT 3 2.0000 2.0000
4 56 % EFFLUENT 4 13.0000 13.0000
4 56 % EFFLUENT 5 15.0000 15.0000
4 56 % EFFLUENT 6 15.0000 15.0000
4 56 % EFFLUENT 7 2.0000 2.0000
4 56 % EFFLUENT 8 12.0000 12.0000



4 56 % EFFLUENT 9 14.0000 14.0000
4 56 % EFFLUENT 10 17.0000 17.0000
5 75 % EFFLUENT 1 17.0000 17.0000
5 75 % EFFLUENT 2 20.0000 20.0000
5 75 % EFFLUENT 3 9.0000 9.0000
5 75 % EFFLUENT 4 13.0000 13.0000
5 75 % EFFLUENT 5 14.0000 14.0000
5 75 % EFFLUENT 6 10.0000 10.0000
5 75 % EFFLUENT 7 13.0000 13.0000
5 75 % EFFLUENT 8 13.0000 13.0000
5 75 % EFFLUENT 9 14.0000 14.0000
5 75 % EFFLUENT 10 15.0000 15.0000
6 100 % EFFLUENT 1 20.0000 20.0000
6 100 % EFFLUENT 2 6.0000 6.0000
6 100 % EFFLUENT 3 24.0000 24.0000
6 100 % EFFLUENT 4 15.0000 15.0000
6 100 % EFFLUENT 5 15.0000 15.0000
6 100 % EFFLUENT 6 17.0000 17.0000
6 100 % EFFLUENT 7 19.0000 19.0000
6 100 % EFFLUENT 8 9.0000 9.0000
6 100 % EFFLUENT 9 16.0000 16.0000
6 100 % EFFLUENT 10 14.0000 14.0000

AA # K1006012 C. DUBIA CHRONIC, REPRODUCION, 6-17-10
File: Z:\TOXSTAT\MONTE\CD. Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF SS MS F
Between 5 110.150 22.030 0.906
Within (Error) 54 1313.500 24 .324
Total 59 1423.650

Critical F wvalue = 2.45 (0.05,5,40)

Since F < Critical F FAIL TO REJECT Ho: All equal

AA # K1006012 C. DUBIA CHRONIC, REPRODUCION, 6-17-10

File: Z:\TOXSTAT\MONTE\CD. Transform: NO TRANSFORMATION

DUNNETT'S TEST - TABLE 1 OF 2 Ho:Control<Treatment
"""""""""""""""""" IRANSFORMED  MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
______________ ContRoL  1s.400  1s.a00

1

2 % EFFLUENT 13.600 13.600 0
3 % EFFLUENT 13.300 13.300 0.
4 56 % EFFLUENT 11.500 11.500 1.768
5 % EFFLUENT 13.800 13.800 0
6 % EFFLUENT 15.500 15.500 -0



Dunnett table value = 2.31 (1 Tailed Value, P=0.05, df=40,5)

AA # K1006012 C. DUBIA CHRONIC, REPRODUCION, 6-17-10

File: Z:\TOXSTAT\MONTE\CD. 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 10
2 32 % EFFLUENT 10 5.095 33.1 1.800
3 42 % EFFLUENT 10 5.095 33.1 2.100
4 56 % EFFLUENT 10 5.095 33.1 3.900
S 75 % EFFLUENT 10 5.095 33.1 1.600
6 100 % EFFLUENT 10 5.095 33.1 -0.100
AA # K1006012 C. DUBIA CHRONIC, REPRODUCION, 6-17-10
File: Z:\TOXSTAT\MONTE\CD. Transform: NO TRANSFORMATION
STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment
TRANSFORMED RANK CRIT.
GROUP IDENTIFICATION MEAN SUM VALUE df SIG
1 CONTROL 15.400
2 32 % EFFLUENT 13.600 95.00 75.00 10.00
3 42 % EFFLUENT 13.300 97.00 75.00 10.00
4 56 % EFFLUENT 11.500 85.50 75.00 10.00
5 75 % EFFLUENT 13.800 93.50 75.00 10.00
6 100 % EFFLUENT 15.500 108.50 75.00 10.00

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



APPENDIX E

Organism History



AQUATOX, INC.

416 TWIN POINTS ROAD
HOT SPRINGS, ARKANSAS 71913
501-520-0560
TEST ORGANISM HISTORY
DATE SHIPPED_ (. -/ 7-/0 __ CLIENT $4s ¢
Purchase Order #:
SPECIES: l@lales promelas Mysidopsis bahia Cyprinodon variegates
Quantity Shipped: ;:S’O
; Vorislz
Age: 24y /7

Brood Stock Source: m

Culture Water: @ Artificial Salts Artificial Salts

Hardness (Mg/l CaC03)___/£2 Salinity (ppt)

Dissolved Oxygen Mg/t): __ 727

Feeding: SHFmri

Comments:

Shipped Via: Federal Express UPS Overnight {' 4 7%
Packaged By: Lt

Bill Hall Printers 3171



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

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

ORGANISM HISTORY
DATE: 6/22/09
SPECIES: Ceriodaphnia dubia
AGE: Variable
LIFE STAGE: Adult
HATCH DATE: Variable
BEGAN FEEDING: Immediately
FOOD: YTC, Selenastrum sp.
Water Chemistry Record: Current Range
TEMPERATURE: 25°C 20-25°C
SALINITY/CONDUCTIVITY: - -
TOTAL HARDNESS (as CaCO;): 142 mg/l 86-124 mg/l
TOTAL ALKALINITY (as CaCOs): 100 mg/1 65-130 mg/1
pH: 7.92 7.56-8.35

Comments:

Facility Supervisor

Aquatic BioSystems, Inc * Quality Research Organisms



APPENDIX F

Quality Assurance Charts



Reference Toxicant,

Reference Toxicant,

KCI, ppm

ARKANSAS ANALYTICAL, INC. |

FATHEAD MINNOW SURVIVAL
QUALITY ASSURANCE

KCI, ppm

%

ARKANSAS ANALYTICAL, INC.

FATHEAD MINNOW GROWTH
QUALITY ASSURANCE
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Date Test Performed



Reference Toxicant,
KCI, ppm

Reference Toxicant,
KCI, ppm

ARKANSAS ANALYTICAL, INC.

CERIODAPHNIA DUBIA SURVIVAL

QUALITY ASSURANCE

Date Test Performed

ARKANSAS ANALYTICAL, INC.

CERIODAPHNIA DUBIA REPRODUCTION
QUALITY ASSURANCE




