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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
December of 2009.

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: 12-13-09, 0912 12-14-09, 0912
Sample #2: 12-14-09, 0943 12-15-09, 0943
Sample #3: 12-16-09, 0845 12-17-09, 0845

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 (C)

Information: Received

Sample #1: 12-14-09, 1250 6
Sample #2: 12-15-09, 1233 4
Sample #3: 12-17-09, 1224 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 Ceriodaphnia dubia

Control Criteria Results | Pass | Fail
Greater than or equal to 80% surv1va] 90% X
Average of 15 or more young per surviving female 15.2 X
At least 60% of surviving females should have produced 3 77.8% X
broods
The percent coefficient of variation between replicates must 26.2% 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% surv1va1 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 0.521 X
controls
The percent coefficient of variation between replicates must 19.3% X
be 40% or less for growth

Reference Toxicant

The reference toxicant used was Potassium Chloride prepared in-house. The tests were
performed using moderately hard synthetic as dilution water. The results of the reference

toxicant were:

REFERENCE TOXICANT
Ceriodaphnia dubia 11/18-25/09 Pimephales promelas 11/18-25/09
NOEC Survival: 250 ppm KCl1 NOEC Survival: 500 ppm KCl
LOEC Survival: 500 ppm KCl LOEC Survival: 1000 ppm KCl
NOEC Reproduction: | 125 ppm KCI NOEC Growth: 500 ppm KCl
LOEC Reproduction: | 250 ppm KCI LOEC Growth: 1000 ppm KCl

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 12.3 %CYV survival (critical 5.73%
(critical dilution) dilution)
%CV Reproduction (critical 30.4% Mean dry weight (critical 0.561
dilution) dilution) in milligrams

%CV growth (critical 21.8%

dilution)
PMSD Reproduction 29.0 PMSD Growth 27.0
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 effects or sublethal

effects at the critical dilution, and, as such, passed both portions of the test.

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

PERMITTEE: Magcobar Mine Site

PIMEPHALES PROMELAS

NPDES #: AR0049794

Sample Collection:

Date, Time Started

Date, Time Ended

Sample #1: 12-13-09, 0912 12-14-09, 0912
Sample #2: 12-14-09, 0943 12-15-09, 0943
Sample #3: 12-16-09, 0845 12-17-09, 0845

Test initiated (date, time): 12-15-09, 1630  Test terminated (date, time): 12-22-09, 1130

Dilution water used:

Soft Synthetic

DATA TABLE FOR FATHEAD MINNOW SURVIVAL

Percent Survival in Replicate Chambers

Mean Percent Survival

DATA TABLE FOR GROWTH OF FATHEAD MINNOWS
[

Coefficicnt of Variation = standard deviation / mean * 100

Effluent Conc % A B C D E 4 hours| 48 hours| 7 days | CV %

0% 100 | 100 | 87.5| 100 | 100 100 100 97.5

32% 100 | 100 | 100 | 100 [ 87.5 100 100 97.5

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

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

75% 100 | 100 [ 87.5| 100 | 100 100 100 97.5

100% 100 | 87.5( 100 | 100 | 100 100 100 97.5
SUMMARY

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

0% 0.386 | 0.488 | 0.520 | 0.545 | 0.665 : 0.521 19.4

32% 0.604 | 0.618 | 0.778 | 0.762 | 0.629 0.678

42% 0.573 | 0.567 | 0.739 | 0.770 | 0.545 0.639

56% 0.438 | 0.412 | 0.562 | 0.414 | 0.556 0.476

75% 0.532 | 0.524 | 0.556 | 0.502 | 0.567 0.536

100% 0.473 | 0.441 | 0.701 | 0.506 | 0.682 | 0.561
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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. 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)= 21.7 %
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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: 12-13-09, 0912 12-14-09, 0912
Sample #2: 12-14-09, 0943 12-15-09, 0943
Sample #3: 12-16-09, 0845 12-17-09, 0845

Test initiated (date, time): 12-15-09, 1350  Test terminated (date, time): 12-22-09, 0830

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 10 19 15 16 11 8
B 15 21 16 10 20 13
C x0 16 15 15 14 15
D 16 14 20 15 21 7
E 8 16 18 14 18 13
= 14 13 17 22 14 15
G 20 18 16 15 15 14
H 18 22 14 14 12 18
I 18 21 15 12 14 7
J 18 21 17 20 12 13
Mean 13.7 18.1 16.3 15.3 15.1 12.3
Mean/surviving female| 15.2 18.1 16.3 15.3 15.1 12.3
CV%* 262 [ b iy L] 304

X= Dead Adult; M= Male (th éonsidered 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 90 100 100 100 100 100
Test termination 90 100 100 100 100 100

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. If NO was answered to 2.a) enter [0] otherwise enter [1] (parameter TGP3B): 0

5. Enter percentage corresponding to each parameter below:

a) NOEC survival (parameter TOP3B)= 100 % effluent

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

¢) Coefficient of variation (parameter TQP3B)= 30.4 %
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APPENDIX A

Chain of Custody Forms



Arkansas Analytica
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 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
IlMagcobar Mine Site P.O. Box 732 Biomonitoring Sample 48 Hour 2. Sulfuric Acid (H,SO,), pH <2 5. Hydrochloric Acid(HCI)

HI;.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

Emal dave. a-inc.com; istel a-Inc.com;

bhortoneema-ing.com Bottle Type: V = Septum; A = Amber
2
M/W /g " 'l /L/ 2 /Q%OKJ -‘2 Arkansas
g Analytical Work
Sampler(s) Signature Sampler(s) Printed 2 Order Number:
Field SAMPLE COLLECTION - SAMPLE g
__ Number |  Datels Timels || rao | comp | sotes| Mams )| IDENTIFICATION/ DESCRIPTION 5
FD-1Comp. | 1§714/2009 9:12 AM X | 4 | w |[Facility Discharge X 1 B (2068 A
!
\
1 \
1. Relinguished by: (Signature) Date/Time 2. Received by: (Signature) SAMPLE CONDITION UPON RECEIPT IN LAB REMARKS / SAMPLE COMMENTS
_ / o /4/.-0 9 /”“"/‘_ 1. CUSTODY SEALS: Yes __ No
M / M /}" S0 / - 2. CONTAINERS CORRECT: Yes ___No
N\ 3. COC/LABELS AGREE: Yes ___No
3. Relinquished by: (Signature Date/Time 4. PRESERVATION CONFIRMED: Yes ___No
5 RECEIVED ON ICE: Yes ___No
1 6 TEMPERATURE ONRECEPT: |, (|
F IR COMPLETION BY LAB or::;




Inc

Arkansas Analytical '.

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 Turnaround Time Preservation Codes: ]
IEEMA O & M Services Group EEMA O & M Services Group Magcobar Mine Site 24 Hour 1. Cool, 4 Degrees Centigrade 4. Thiosulfate for Dechlorination
[ﬁlagcobar Mine Site P.O. Box 732 Biomonitoring Sample 48 Hour 2. Sulfuric Acid (H,SO,), 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: Pill McAlister Attn: Amber Rich Fax: 501-467-8687 Preservative Code:| 1 G = Glass; P = Plastic
7 Emel dae M“‘“ . Bottle Type: P V = Septum; A = Amber
) v[a%; g
. £
M /A Bl Hortor/ 5
c Arkansas
g Analytical Work|
|Sampler(s) Signature Sampler(s) Printed % Order Number:
. Qo
Field SAMPLE COLLECTION — SAMPLE E
of S le|
| Number | Datels  Timels | e fcom aoties| wars | IDENTIFICATION/ DESCRIPTION 5 |c9 1202
i - e = UL AR J| AT —
]l ~ FD-2 Comp. 12/15/2009 9:43 AM W X 3 W |[Facility Discharge X ‘_ ] - o3
\
| 1
| |
| i 1
T |
L, SN S U S PR N S
| \ | ‘ ; | |
1. Relinguished by: (Signature) Date/Time 2. Received by: (Signature SAMPLE CONDITION UPON RECEIPT IN LAB REMARKS / SAMPLE COMMENTS
- /2-15 -2 G // 1. CUSTODY SEALS: /' Yes __No
] 1% 5 3 e 2 CONTAINERS CORRECT: Yes _ No
3. COC/LABELS AGREE: Yes __ No
3. Relinguished by: (Signature) Date/Time Aeceived by lab: (Signature) 4. PRESERVATION CONFIRMED: Yes ___No
6:) CUUJU 5. RECEIVED ON ICE: " Yes ___No
o
' 5. TEMPERATURE ON RECEIPT C
YL L\'
FOR COMPLETION BY LAB ONLY




Arkansas Analytical
Y
Inc

§

\."‘"“f;'\

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
Iaagcobar Mine Site P.O. Box 732 Biomonitoring Sample 48 Hour 2. Sulfuric Acid (H,SO,), pH <2 5. Hydrochloric Acid(HCY)

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

h—ttn Bill McAlister

Attn: Amber Rich

Fax: 501-467-8687 Preservative Code:|| 1

G = Glass; P = Plasuc

e mﬁmwm ey Bottle Type: P V = Septum; A = Amber
Lo . - : o
[eD o B/l Hoetor
= Arkansas
g Analytical Work
Sampler(s} Slg_nature R Sampler(s) Printed § Order Number:
o I 3]
Field SAMPLE COLLECTION — SAMPLE c
f [|Sampl =
Number |  Datels Timels || G | conp | oties| v | IDENTIFICATION/ DESCRIPTION | ‘K‘?l 2008
FD-2 Comp. 12/17/2009 | 845AM X 3 | W _|[Facility Discharge X |77 ‘_ B \[ &
i ‘ —
\
|
\
— |
\
‘ |
| ]
| | n i
| N
— N N | | -
| . | | \ |
1. Relinquished by: (Signature Date/Time 2. Received by: (Signature) SAMPLE CONDITION UPON RECEIPT IN LAB REMARKS / SAMPLE COMMENTS
M Y M [/ 709 1. CUSTODY SEALS: Yes __ No
/2 * 2 ?L 2. CONTAINERS CORRECT: Yes ___No
K\ 3 COC/LABELS AGREE: Yes __ No
3. Relinguished by: (Signature Date/Time 4. PRESERVATION CONFIRMED: Yes No
5. RECEIVED ON ICE: __No
Lf’
— 5 TEMPERATURE ON RECEIPT: l P
FOR COMPLETION BY LAB ONLY
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Effluent and Dilution Water Data



CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING

Fathead Minnow

Lab#/Sample ID 9,72/

Test Start (Date/Time) /24703

Client [ .21 A TestEnd (Date/Time) /z/7Zz//79
- Day of Test j '
1 2 3 4 5 6 7 |notes/remarks
Control fdlcr,/zﬂé_%a? 2//8 1/20f [1\2]20]/2/2]
D.O. (mg/L)[INITIAL Y [ 4 le— lg¢ 2.1 | X6
FINAL Y 178 12 |28 1%.0 [ 7—=|76
pH (s.u) [INITIAL 29 |7 b 17> (72 X 76
FINAL 77 1>g 179175 |68 9 [=7(
temp (C) |INITIAL 268 163 1211 IR vz |03 12777
FINAL S zgo | 280 25 | 2uAy 185D
ALKALINITY (mg/L) X ~
HARDNESS (mg/L) e )
CONDUCTIVITY (umhosicm) | Y[ —)
CHLORINE (mg/L) <0-05 ] =i
CONC:
D.O. (mg/L)[INITIAL R gj@ 27§ %‘3"_ 8 . g5 %4 ¥4
FINAL L — <.0 22 .
pH (s.u) _ |INITIAL :7% 27 7l | A& 71 TulTh.
FINAL 27 176 127 123 6l | lblp
temp (C) [INITIAL Db )93 [Z17 225 _l27( 215 [&Ex
FINAL 250 1260 1250 |28 25 (2”50 |2so
CONC: :
D.O. (mg/L)|INITIAL L R |on 3% 122 8.7 (XS
FINAL 529 1 26 +=27 179 |x.\ |0 |—74
pH (mg/L) |INITIAL 75 |74 76 72 154 |61 |—42
FINAL 2t 122 7z 153 168 b7 5?
temp (C) _|INITIAL q.L 260 LI 1713 2t lay |Z31
FINAL 25/ |zen | 250 25.0 [R50
CONC: ) W
D.O. (mg/L)|INITIAL Re [R5 187 85 [Xb 189 7
FINAL 9 7 177 (78 laz [XO |92¢
pH (s.u) [INITIAL 7517V 75 3 ¢ W [7Z
FINAL 70 70 172 o¢ 1a |67 |6/
temp (C) _[INITIAL 251760 [0 a1 p2a | 214 (23
FINAL ) §5p | 260 | 2w | 725.0 1250 2D
CONC:
D.O. (mg/L)[INITIAL 7 6 [R5 1% 36 (8.3 |87
FINAL 20 27 /5 29 1%l Iz [74
pH (s.u.) [INITIAL 74 ;7? 75 77 1723 11,8 |22
FINAL 2l |7 b ’23 190 1/, |7
temp (C) [INITIAL [97lzo (Y (772 (22t [14 |7z
FINAL <50 |750 250 |z | 250 1950 bLsp
CONC: o
D.0. (mg/L)[INITIAL 3L g5 R |56 Iz %¥q |[?g%
FINAL 79 77172 &0 131 Rl 75
H(s.u) [INITIAL Z3 1231/ ' 1773 61 7
FINAL 75 175 P21 1O lwa |67 (7
temp (C)  |INITIAL 6.6 0o r|72|% [ZI7 (226 |21.% R
FINAL <=0 [75A |6 | 26n | 25.0 zgg wn
CONC: 100% A—HX A [ B C-
ALKALINITY (mg/L) Tpy o S 1 A
HARDNESS (mg/L) NS D200 D H
CONDUCTIVITY (umhos/cm)| (957 ——1+—1 2630014 cnar L)
CHLORINE (mg/L) .05 4 <o-o51+ <0051

August, 2007




CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING Cerodaphnia Dubia
Lab #/Sample ID  £9/Zo0f Test Start (Date/Time) 244709
Client B jhwrrtlas—l/eston Test End (Date/Time) ;2/22/07
Day of Test ) S
1 2 3 4 5 6 7 |notes/remarks
Control Y15 liz/ile %le RIS 1 218 [[2)%0 iz
D.O. (mg/L)|INITIAL a4 = 4 R~ =0/ 12 |ZP
FINAL 5L e |79 =277 7e
pH(su) [INITIAL 7% |72 126 70 172 Zb
FINAL 27 [ 75 0 |78 179
temp (C) [INITIAL 208 1703 [ 123 w3 [T
FINAL v 250 250 |20 lze) | 250 )
ALKALINITY (mg/L) i L
HARDNESS (mg/L) 42 [
CONDUCTIVITY (umhosiem) | J46 ~+—1 ~11
CHLORINE (mg/L) 005
CONC: !
D.O. (mg/L)|INITIAL %0 |z RC 9% X5 | ZY|ES
FINAL 7 S50 7o 77 |77
pH(s.u) [INITIAL 7 =7 ([ 7C" | 7= 7y |l =23
FINAL t2 0d e =l 71 L
temp (C) [INITIAL 7hbl9a Rl Pzzh 1 12151220
FINAL 25D |2 50 2z BEO lzesr) 1250
CONC: -
D.0. (mg/L)|INITIAL 20 1X6 & | X ¥ |7 |8&
FINAL 2.7 —' 7122 ™2
oH (mg/L) |INITIAL ] 1% paS e _ 173
FINAL 7 7 d =574 o
temp (C) [INITIAL 197 (20D 1205 |22 Rz |74 | <51
FINAL e {1 2270 280 |25 |220
£o.0 YL 5|2 G X
D.O. (mg/L)|INITIAL 5 5 IR
FINAL T |20 150 125 77 7%
pH (s.u.) _|INITIAL -j?f—%’/')q 75 24 L
FINAL Td B 15 124
temp (C) _|INITIAL Mc [obbl2lal|fy ety w3
FINAL : oo 100 |2 1290 250
CONC:
D.0. (mg/L)[INITIAL <5 |35 | X 183 | R7
FINAL 55’7 %7' X0 74 %% /9
pH (s.u) [INITIAL Y /32 25 72 123 45 i
FINAL 7 [ =75 |—w7 )3
temp (C) [INITIAL g, T (DN 2 722 L1z T 123C
FINAL veo 10T 1O s 172599
CONC: e
D.O. (mg/L)|INITIAL T35 | =xlLlsk 1oz g3 |28
FINAL 2R Lo o4 |7l 177 [ F0
pH (s.u) [INITIAL 72 [ 7% |29 1722 725 = 71
FINAL a7 75 12¢C |1 z23 171 &
temp (C) _|INITIAL 700 703 | <1 g [2]q 7.2 1243 3 R
FINAL W50 |- | 250 (¢80 | 25h
CONC: 100% A~ ﬁ ” XE Iy C | ~
ALKALINITY (mg/L) 7 1 G
HARDNESS (mg/L) D [ OG— LD 24061
CONDUGTIVITY (umhos/cm){[9577 2630 - paeot4
CHLORINE (mg/L) <8.0¢ 4 |<0.051 oLt A

August, 2007




APPENDIX C

Fathead minnow raw data and statistics



SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB#/SAMPLE ID_[(q[255%

TEST START  DATE |Z2//69

TIME J[ 354

CLENT (_Jrston

TEST END

DATE )

g

TIME 11.30

AGE AND SOURCE OF MINNOWS

D AY (NUMBER SURVIVING)
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SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB #/ SAMPLE ID TEST START DATE IME 7/ 30>
CLIENT [, /et TESTEND  DATE TIME
M AGE AND SOURCE OF MINNOWS

i / D A Y (NUMBER SURVIVING) SURVIVAL

REP# [start 1 2 3 4 5 6 7% MEAN %ICv
[CONC: AA 2 |7 % | 7 2z 2 P

B [ ) | | | > T |2

C | | [ I 2 M

D = - - | 2 Z_

E

REP# |start N 2 3| 5 4 5] . 6 7[% MEAN %]|CV
[CONC:22 |A 7 i 7 2 ( 2 c =

B [ [ [ 1 2 1%i. 2

c | / [ 2 2

D e 4 = 2. - |17

E I '—’l' _ ~

REP# Jstart 1 2 3 4 51 6 7[% MEAN %]|CV
[CONCHL |A & ¢ [4 Z 2 £ z

B / / i = - Z

C A | ‘> e ]

D —— 1 = | ) 7_ |1z

E

REP# |start 1 2 3 4 5 6 71% MEAN %|CV
CONCTLIA 2. £ 2 7 Fa > e z

B | 1 > 7 '

C j 2 - 2

D ~ — | | — 2 = 2z

E

. [REP# [start 1 AR 4 5 6 71% MEAN %]|CV

[CONC:7]A i i ‘?— “7 2 =7 <

B | 2 z. 1 2

C [ A - ’

D =T _ 2 s 2.

E

REP# |[stat | 1 2 3 4 5 6 71% MEAN %|CV
[CONC3&|A Al 2 7 | U A Z. L

B [ \ [ [ 2, YZ- 4

C l | 2 z T

D — il 1 2 Zz | T

E .
ANALYST 2N Iy P & | wP | KF
DATE. ezl Al LU L)/ 2/4]1 4 w20 |Jeir] | ld 2k
TIME: [LZ& b0 (e Ten 11 1o T JIE%

P
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

TIME

TEST END

DATE

TIME

CLIENT |, ), cfon

AGE AND SOURCE OF MINNOWS

K
1 D D AY (NUMBER SURVIVING) SURVIVAL
REP # start 1 2 3|, 5 6 7% MEAN %|[CV
[CONC:© |A 2 Z “.t 7 ¢ e Z. z
B [ | | &+ P 7
C | [ 1 pdll 2
D = L + |+ n C ml
E - | €
REP# |start 1 2 3 5 6 7% MEAN %|CV
[conc22 |A 7 < 4 2 i Z
B [ \ [ 2 o 2
C | | / ol z. z
D = L — \ g e = = - e
E
REP# |[start 1 2] . 3 5 6 7[% MEAN %|CV
[CONCy(t4A ¥ "L L L g 2 =2z 2
B o) “Z 2
C o A T
D =1 - " — T
E
REP# |start 1 2 3 5 6 7% MEAN %|CV
|CONC:5C"A ¥ 4 1. 7 ) [ 7
B [ 2 2 %
C o] gl
D — N | 23 = &
E ' ' 2
[REP# _[start 1 2] — 3 5 6 7% MEAN %|CV
[CONCH5 A % T | 7 G | 2 |9 2 4
B r 12 2z .2
E / | = Z | 7
E ) i -
REP# |start 1 ol = 3 5] _ 6 7% MEAN %|CV
[CONC:yDIA ' 1T 1 17 2 i 4
B 1 % = Z |7
G | ~ z |z
D - e ; / ‘ ) /
E 7
ANALYST L
DATE: Qo
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 TIME
CLIENT |, ~n. TESTEND  DATE TIME
i AGE AND SOURCE OF MINNOWS
1 7o D A Y (NUMBER SURVIVING) SURVIVAL
REP# |[start 1 2 3 4 5 6 7[% MEAN %[CV
[CONC: 5 |A A 7 2 2z 7l 2 z_ &
B [ [ A N (&) rd
c [ | ] I | )
D u = [+ 7 = K Z
. -
REP# |start 1| _ 2 3 4 5 6 7[% MEAN %[CV
[CONC:3 /A K2 2 L i 2 ‘7 ( -
B [ ] ( 1 2 12
C [ | > e e
D L — g /l/ cL- 2 } =il (=
E | =
REP# |start 1 2 3 4 5 6 7% MEAN %[CV
[CONC: jn |A Z ? 7 z i 9 Z 2
B | e Z 1>
C 2 Z |
D — [— 14 —+ 2 z 12
E —
REP # %? 1 2 3 4 5 6 7% MEAN %|CV
[CONC:x[H|A & 2 z 7/ ) C >
! (B; (\ » 7 ?l
2
D [ = g e = I I
REP# |start N 2 3 4 5 6 7|% MEAN %[CV
[CONCHT|A 2 L |7 n 2 2 1 2 17
B | { i ! ) 2 1]
C | | e 2 Z 2
g L ) s 7 *r Lz L
REP# |start o 2 . 3] _ 4 5 6 7% MEAN %]|CV
[CONGI ) |A e 7 "L C Lo 2 | £
- B | > & |2
C \ P Z2 |2
D ] - > lz |7
E - e | —
ANALYST &)
DATE; a0
TIME: Vo

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 TIME
CLIENT p , .4 TESTEND  DATE TIME
ZCSTON AGE AND SOURCE OF MINNOWS
| ) D A'Y (NUMBER SURVIVING) SURVIVAL
REP# |[start 1 2 3[ . 4 5 6 7% MEAN %[CV
[CONCD |A ¢ T z 9 C g |l a =
B | A |2 Z
C h 3 2 &
D L— | | ' — 2 7 Z
E
REP# |start 1 2 3 4 5 6 7% MEAN %]|CV
[CONCH _IA < i ) 7 @\ Z s
B [ > il 2
c o2 Z 2.
D 1 ] = 2 Z i 4
E —"
. |REP# [start 1 _ 2 3 4 5 6 7% MEAN %|CV
[CONCH |A 4 9 v 2 < k2
"B \ >~ 2 i
C 2 Zz |
D - 4 [F—1 > [ e 1=z
E =
. [REP# _start 1 2 3[ . 4 5 6 7% MEAN %]|CV
[CONCH, |A - 2 L 2 ¢ | n z 12
"B [ " T | <
c | P z | &
D s =1 = | ] [ | > z | &
E
REP# |start — 1] 2 3 4 5 6 71% MEAN %]|CV
[CoNCZIA T 1 & | ( Z [ > [ Z |2
1B o = | 2
) 1 21z
2 .
REP# |[start 1 2 3 4 5 6 7[% MEAN %|CV
[CONC:) o)|A Z 7 7/ 2 e q Z. | %
B A Z. 2
C >0 A 2
D B \ L 7 T 11
E i '
ANALYST ok
DATE. X
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

TEST END DATE

CLIENT { Jesfnn
’—Zy T O Y

AGE AND SOURCE OF MINNOWS
, == D AY (NUMBER SURVIVING) SURVIVAL
REP# |[start 1 2 3 4 % MEAN %]|CV
[CONC:D |A _ 2 T K3 A 2=
B | Y Z_
C | 2 z
D o — —— - 2 Z
E
REP# [start 1 _ 2 3 4 7% MEAN %|CV
[CONC3LIA < ¢ 7 T > C
B ] ] (
C i 2 a
. o S 17 12 1
REP# |[start 1 < 2 3 4 % CV
[CONC: Y7]|A s . 12 1'¢ P Z
1B [ > b
G l 2 z
E
REP# |[start 1 _ 2 3 4 % CV
[CONC:S(JA i g 2 7
‘|B 2 2
C & 7
D == —_ - 2 2
E
REP# |start 1 2 3 4 % CV
[CONC 75 1A T — 4, Zz
1B B 2 b,
C 2 b
D — 1 +— | 2 2
E
REP# |[start 1 2 3 4 % cV
[CONC: j1A Z ¢ ) s <
B [ [ 12 2
C [ | > 2
D it , I Il z
E (
ANALYST K
DATE: 20
TIME: :

CV = 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: K912008 TEST DATES (BEGIN / END): 12/15-22/09
CLIENT: EEMA WEIGHING DATE / TIME: 12/29/09, 1410
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  |NumeER OF
TIN+LARVAE TIN LARVAE oF LARVAE
REP # (9) (9) (9) LARVAE (mg)
CONTROL |A 1.02119 1.01810 0.00309 8 0.386 AVG DRY
B 1.02721 1.02331 0.00390 8 0.488 WEIGHT (mg)
c 1.00237 0.99821 0.00416 8 0.520 0.521
D 1.04228 1.03792 0.00436 8 0.545 cv
E 1.01800 1.01268 0.00532 8 0.665 19.3
CONC: A 1.00368 0.99885 0.00483 8 0.604 AVG DRY
B 1.01001 1.00507 0.00494 8 0.618 WEIGHT (mg)
2% |C 1.04377 1.03755 0.00622 8 0.778 0.678
D 1.01590 1.00980 0.00610 8 0.762 cv
E 1.02458 1.01955 0.00503 8 0.629
[conc: A 1.03402 1.02944 0.00458 8 0.573 AVG DRY
B 1.00687 1.00233 0.00454 8 0.567 WEIGHT (mg)
42% |C 1.03128 1.02537 0.00591 8 0.739 0.639
D 1.03509 1.02893 0.00616 8 0.770 cv
E 1.03105 1.02669 0.00436 8 0.545
CONC: A 1.03644 1.03294 0.00350 8 0.438 AVG DRY
B 1.02754 1.02424 0.00330 8 0.412 WEIGHT (mg)
56% |C 1.03276 1.02826 0.00450 8 0.562 0.476
D 1.04854 1.04523 0.00331 8 0.414 cv
E 1.02176 1.01731 0.00445 8 0.556
CONC: A 1.03764 1.03338 0.00426 8 0.532 AVG DRY
B 1.03351 1.02932 0.00419 8 0.524 WEIGHT (mg)
75% |C 1.02208 1.01763 0.00445 8 0.556 0.536
D 1.04724 1.04322 0.00402 8 0.502 cv
E 1.01700 1.01246 0.00454 8 0.567
CONC: A 1.01794 1.01416 0.00378 8 0.473 AVG DRY
B 1.02448 1.02095 0.00353 8 0.441 WEIGHT (mg)
100% |C 1.00795 1.00234 0.00561 8 0.701 0.561
D 1.01633 1.01228 0.00405 8 0.506 cv
[ E 1.03964 1.03418 0.00546 8 0.682 21.8

REMARKS:

CV = (STANDARD DEVIATION/MEAN)*100




Pimephales promelas FATHEAD MINNOW TEST 1000.0
: WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST

LAB#/#s._ {q[2rnR TEST DATES (BEGIN / END): %ggfagmg
CLIENT: 1e LN WEIGHING DATE / TIME: [ 7./27/09 /4]0
ANALYSTS: [’ﬁf DRYING TEMP (DEGREESC): /.0
SAMPLE ID: DRYING TIME (HOURS). __ 2 &
FINAL DRY :
DRY INTIAL | TOTAL DRY WEIGHT
WEIGHT | WEIGHT | WEIGHT OF |\yweerl OF
TIN+LARVAE TIN LARVAE | of | LARVAE
REP# (9) (9) (9) LARVAE| (mg)
controL |A 3( | 1.6Z119 1.6 2D AVG DRY
Bar | 0272l | .0233) | WEIGHT (mg)
C % | 1,00232 0. 9187
D% | Lo E | |.0o37AL cv
E 1,0/ | 101z
[conc: SA3E [ LOORLY | - OHSEZE AVG DRY
B37[1.»nl00] | |cos07 WEIGHT (mg)
C=y | .ON3717 | |l.oR755
D050 | 1.009%0 CV
Eue [ 1,048 | [L.0IF55
[conc: YA i [ LOZYOL | Lo AVG DRY
B wi [ 1.00CX] | |.bcoe33 WEIGHT (mg)
C u3| lOILR |].67537
D¢ 1,035 [ l.o783 cv
Eys| 0305 10Tl
[conc 50 [A 4L [L.OBIHY T 1.eza9% AVG DRY
- B Yy|l.oT75Y | 167424 WEIGHT (mg)
Cyd ez zale |1.0282
D sdgst [[,04573 cV
ESall.&717(p [.Aa73!
[conc: 751A s\ [ [ &=276F | |.0333XK AVG DRY
B 52| | ~3zg] 02532 WEIGHT (mg)
C53| [ 077 &5 Ol A3
Dy | |CH 7 322 Cv
‘ Ege | 01760 [ 1.01746
[cone: (an [A B6 | [, 6/7AY [.olylb AVG DRY
Bg] J@L_igf [.02¢95 WEIGHT (mg)
CSg|1.60-46 | |23
D59 !8'3‘-%‘5 1.0722% cv
E (Dl [ |.o3#I%

CV = (STANDARD DEVIATION/MEAN)*100
REMARKS:

July, 2007



AA# K912008, FATHEAD MINNOW SURVIVAL, CHRONIC, 12-15-09
File: H:\TOXSTAT\MONTE\FHSURV~™1. Transform: ARC SINE (SQUARE ROOT(Y))

Shapiro - Wilk's test for normality

W)
I

0.164

=
Il

0.558

Critical W (P = 0.05) (n = = 0.
Critical W (P = 0.01) (n = 30) = 0.900

Data FAIL normality test. Try another transformation.

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

AA# K912008, FATHEAD MINNOW SURVIVAL, CHRONIC, 12-15-09
File: H:\TOXSTAT\MONTE\FHSURV~™1. 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# K912008, FATHEAD MINNOW SURVIVAL, CHRONIC, 12-15-09
FILE: H:\TOXSTAT\MONTE\FHSURV™1.
TRANSFORM: ARC SINE (SQUARE ROOT (Y)) NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE

1 CONTROL 1 1.0000 1.4120

1 CONTROL 2 1.0000 1.4120

1 CONTROL 3 0.8750 1.2094

1 CONTROL 4 1.0000 1.4120

1 CONTROL 5 1.0000 1.4120

2 32 % EFFLUENT 1 1.0000 1.4120

2 32 % EFFLUENT 2 1.0000 1.4120

2 32 % EFFLUENT 3 1.0000 1.4120

2 32 % EFFLUENT 4 1.0000 1.4120

2 32 % EFFLUENT 5 0.8750 1.2094



3 42 % EFFLUENT 1 0.8750 1.2094
3 42 % EFFLUENT 2 1.0000 1.4120
3 42 % EFFLUENT 3 1.0000 1.4120
3 42 % EFFLUENT 4 1.0000 1.4120
3 42 % EFFLUENT 5 1.0000 1.4120
4 56 % EFFLUENT 1 1.0000 1.4120
4 56 % EFFLUENT 2 1.0000 1.4120
4 56 % EFFLUENT 3 1.0000 1.4120
4 56 % EFFLUENT 4 1.0000 1.4120
4 56 % EFFLUENT 5 1.0000 1.4120
5 75 % EFFLUENT 1 1.0000 1.4120
5 75 % EFFLUENT 2 1.0000 1.4120
5 75 % EFFLUENT 3 0.8750 1.2094
5 75 % EFFLUENT 4 1.0000 1.4120
5 75 % EFFLUENT 5 1.0000 1.4120
6 100 % EFFLUENT 1 1.0000 1.4120
6 100 % EFFLUENT 2 0.8750 1.2094
6 100 % EFFLUENT 3 1.0000 1.4120
6 100 % EFFLUENT 4 1.0000 1.4120
6 100 % EFFLUENT 5 1.0000 1.4120

AA# K912008, FATHEAD MINNOW SURVIVAL, CHRONIC, 12-15-09

File: H:\TOXSTAT\MONTE\FHSURV~™1. Transform: ARC SINE (SQUARE ROOT(Y))
STEEL'S MANY-ONE RANK TEST = Ho:Control<Treatment
TRANSFORMED RANK CRIT
GROUP IDENTIFICATION MEAN SUM VALUE af SIG
1 CONTROL 1.372
2 32 % EFFLUENT 1.372 27.50 16.00 5.00
3 42 % EFFLUENT 1.372 27.50 16.00 5.00
4 56 % EFFLUENT 1.412 30.00 16.00 5.00
5 75 % EFFLUENT 1.372 27.50 16.00 5.00
6 100 % EFFLUENT 1.372 27.50 16.00 5.00

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



AA# K912008, FATHEAD MINNOW GROWTH CHRONIC, 12-15-09
File: H:/toxstat/monte\FHGROWTH. Transform: ARC SINE (SQUARE ROOT(Y))

Shapiro - Wilk's test for normality

g
I

0.216
W = 0.921

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# K912008, FATHEAD MINNOW GROWTH CHRONIC, 12-15-09
File: H:/toxstat/monte\FHGROWTH. Transform: ARC SINE (SQUARE ROOT(Y))

Bartlett's test for homogeneity of wvariance

Calculated Bl statistic = 7.35
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 : AAH# K912008, FATHEAD MINNOW GROWTH CHRONIC, 12-15-09
FILE: H:/toxstat/monte\FHGROWTH.
TRANSFORM: ARC SINE (SQUARE ROOT(Y)) NUMBER OF GROUPS: &
GRP IDENTIFICATION REP VALUE TRANS VALUE

1 CONTROL 1 0.3860 0.6704

1 CONTROL 2 0.4880 0.7734

1 CONTROL 3 0.5200 0.8054

1 CONTROL 4 0.5450 0.8305

1 CONTROL 5 0.6650 0.9535

2 32 % EFFLUENT 1 0.6040 0.8902

2 32 % EFFLUENT 2 0.6180 0.9045

2 32 % EFFLUENT 3 0.7780 1.0802

2 32 % EFFLUENT 4 0.7620 1.0612

2 32 % EFFLUENT 5 0.6290 0.9159

3 42 % EFFLUENT 1 0.5730 0.8587

3 42 % EFFLUENT 2 0.5670 0.8526

3 42 % EFFLUENT 3 0.7390 1.0346

3 42 % EFFLUENT 4 0.7700 1.0706

3 42 % EFFLUENT 5 0.5450 0.8305

4 56 % EFFLUENT 1 0.4380 0.7232



4 56 % EFFLUENT 2 0.4120 0.6969
4 56 % EFFLUENT 3 0.5620 0.8476
4 56 % EFFLUENT 4 0.4140 0.6990
4 56 % EFFLUENT 5 0.5560 0.8415
5 75 % EFFLUENT 1 0.5320 0.8174
5 75 % EFFLUENT 2 0.5240 0.8094
5 75 % EFFLUENT 3 0.5560 0.8415
5 75 % EFFLUENT 4 0.5020 0.7874
5 75 % EFFLUENT 5 0.5670 0.8526
6 100 % EFFLUENT 1 0.4730 0.7584
6 100 % EFFLUENT 2 0.4410 0.7263
6 100 % EFFLUENT 3 0.7010 0.9922
6 100 % EFFLUENT 4 0.5060 0.7914
6 100 % EFFLUENT 5 0.6820 0.9717
AA# K912008, FATHEAD MINNOW GROWTH CHRONIC, 12-15-09
File: H:/toxstat/monte\FHGROWTH. Transform: ARC SINE (SQUARE ROOT (Y))
ANOVA TABLE
SOURCE DF SS MS F
Between 5 0.155 0.031 3.454
Within (Error) 24 0.216 0.009
Total 29 0.371
Critical F value = 2.62 (0.05,5,24)
Since F > Critical F REJECT Ho: All equal
AA# K912008, FATHEAD MINNOW GROWTH CHRONIC, 12-15-09
File: H:/toxstat/monte\FHGROWTH. 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 0.807 0.521
2 32 % EFFLUENT 0.970 0.678 -2.731
3 42 % EFFLUENT 0.929 0.639 -2.047
4 56 % EFFLUENT 0.762 0.476 0.750
5 75 % EFFLUENT 0.822 0.536 -0.251
6 100 % EFFLUENT 0.848 0.561 -0.690
Dunnett table value = 2.36 (1 Tailed Value, P=0.05, df=24,5)

AAH# K912008, FATHEAD MINNOW GROWTH CHRONIC, 12-15-09
File: H:/toxstat/monte\FHGROWTH. 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 32 % EFFLUENT 5 0.140 27.0 -0.157
3 42 % EFFLUENT 5 0.140 27.0 -0.118
4 56 % EFFLUENT 5 0.140 27.0 0.044
5 75 % EFFLUENT 5 0.140 27.0 -0.015
6 100 % EFFLUENT 5 0.140 27.0 -0.040



APPENDIX D

Ceriodaphnia dubia Raw Data and Statistics



Cerodaphnia dubia SURVIVAL AND REPRODUCTION TEST K/O

Discharger: 124 Lab Number/s il Analyst. A
Location: fleoR i Test Start - Date/ Time:
Date Sample Collected: il Test Stop - Dammmezw
No. of |No.of |Young/ ‘ No. of |No.of |Young/
Concg|1 Replicate Young [Adult |Adult Replicate Young |Adult |Adult [Analyst
% (Day A B _Jc [0 [ [F |6 H } I Day |A B _|c_ [0 [ [F [ [H |I |J
11plolee o o el < =) S |0 1 I @%aiﬁ@@ D ©
25 IO o 0 11 O ') @) 2 1 V) a2 d = | 17)
3 A PN V) IR N 01 V) 0.9 (Dl 1 =S JI1F 12 J,
4 = ] 15 4 |5 Y x.2 4;%Z'Z) ‘7735? Y o bl [1p Y
6 5 51— =2 /\_§?= 2 |3 2y r (3X 5| 2 ko 1O é;,‘+ Lall e R 2.2
37(}-—— A [RIN R AWA R 3 L alwi X L &1T7 O—24llp 7.9
8 = |5 8
Totall[ i hs 1 1@ L[ DR TAUR 37 P Total TR {[6 1[5 15 (4 (2L 5114 ] 153
No. of [No. of |Young/ No. of |No. of |Young/
Conc|2 Replicate Young |Adult |Adult Conc 5 Replicate Young |Adult |Adult |Analyst
(% Day A |8 [c [0 [E [F [6 [H I 1 Day %19 c D [EIF [ H [I [J
1 v A /z’fp =lo 1o | 1 B ) SO )| O &
riFalclinl =) alfalle) g _?k n 1O 20 |~ 3 (@) RS2 1’0 o)
b\/ 3%2 o) _5)71 | [ 21 O 111, i) (’DH;LJ D llz1Ip [ [T
gwlf?;;i_ t;"?f'—é?/n Q)l—';-b 4‘_1;461_37‘0 21z 14 3 10 |59
) 2 . . 17) Mo SIp 1] Cui =y 2 f 2.k
3%4. & ol a (BT 10 2.3 e AL RE AL rdl AT Al ATET 3 et
7 L4 T 7 L4 ¥
8 i 8
Totall 9 2l G UA I3 Q172124 124 11 2] Totell Tz 1q 7 ]84 115 [z0q (2151
[ No. of |No. of |Young/ No.of [No.of |Young/
COncb Replicate Young |Adult |Adult 6 Repli
% | Day1A B |[c o JE [F |6 H [I [J - l Day |[A_[B_|C _[D Eeplgatee H I [J Yourg Adut_(AdF pnae
' | A AT ACACT 0 A AAADACR AN D 2),
! ‘ 2 e rla e lele ouis |[®) 2:‘_‘3@5/’)6 & U% 2 g
I s 2Yes [ I 40:5) NN 1 ‘U%J IO (”)ggc‘/i SO [T [5 [lo &
L4 IAlUISIZ %_3% [®) AT : g 191l a3 116 - # 20
Uy s LTSN % Y 147 5y w P11 (22310 3
R . 2oz 1#F=7aq 1ig2 04 CRrATAK: AR S 2
e e’ o >
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AA # K9120086 C. DUBIA CHRONIC, REPRODUCION, 12-15-09
File: H:/toxstat/monte\C.DUB Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

xx%x%x%*%%x Shapiro - Wilk's Test is aborted *x**kxx*

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

Total number of replicates = 60

AA # K9120086 C. DUBIA CHRONIC, REPRODUCION, 12-15-09
File: H:/toxstat/monte\C.DUB Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance

Calculated Bl statistic = 12.63
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
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 <, 10
32% 0 10 10
TOTAL 1 19 20
CRITICAL FISHER'S VALUE (10,10,1) (p=0.05) IS LESS THAN O. b VALUE IS O.
NO SIGNIFICANT DIFFERENCE
FISHER'S EXACT TEST
NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 9 10
42% 0 10 10
TOTAL 1 19 20
CRITICAL FISHER'S VALUE (10,10,1) (p=0.05) IS LESS THAN O. b VALUE IS 0.
NO SIGNIFICANT DIFFERENCE
FISHER'S EXACT TEST
NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 ) 10
56% 0 10 10



CRITICAL FISHER'S VALUE (10,10,1) (p=0.05) IS LESS THAN O. b VALUE IS 0.
NO SIGNIFICANT DIFFERENCE

FISHER'S EXACT TEST

NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 9 10
75% 0 10 10
TOTAL 1 19 20
CRITICAL FISHER'S VALUE (10,10,1) (p=0.05) IS LESS THAN O. b VALUE IS 0.
NO SIGNIFICANT DIFFERENCE
FISHER'S EXACT TEST
NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 9 10
100% 0 10 10
TOTAL 1 19 20
CRITICAL FISHER'S VALUE (10,10,1) (p=0.05) IS LESS THAN O. b VALUE IS 0.

NO SIGNIFICANT DIFFERENCE

SUMMARY OF FISHER'S EXACT TESTS

NUMBER NUMBER SIG
GROUP IDENTIFICATION EXPOSED DEAD (P=.05)
CONTROL 10 1
1 32% 10 0
2 42% 10 0



TITLE: AA # K9120086 C. DUBIA CHRONIC, REPRODUCION, 12-15-09
FILE: H:/toxstat/monte\C.DUB

TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6

GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 10.0000 10.0000
1 CONTROL 2 15.0000 15.0000
1 CONTROL 3 0.0000 0.0000
1 CONTROL 4 16.0000 16.0000
1 CONTROL 5 8.0000 8.0000
1 CONTROL 6 14.0000 14.0000
1 CONTROL 7 20.0000 20.0000
1 CONTROL 8 18.0000 18.0000
1 CONTROL ] 18.0000 18.0000
1 CONTROL 10 18.0000 18.0000
2 32 % EFFLUENT 1 19.0000 19.0000
2 32 % EFFLUENT 2 21.0000 21.0000
2 32 % EFFLUENT 3 16.0000 16.0000
2 32 % EFFLUENT 4 14.0000 14.0000
2 32 % EFFLUENT 5 16.0000 16.0000
2 32 % EFFLUENT 6 13.0000 13.0000
2 32 % EFFLUENT 7 18.0000 18.0000
2 32 % EFFLUENT 8 22.0000 22.0000
2 32 % EFFLUENT S 21.0000 21.0000
2 32 % EFFLUENT 10 21.0000 21.0000
3 42 % EFFLUENT 1 15.0000 15.0000
3 42 % EFFLUENT 2 16.0000 16.0000
3 42 % EFFLUENT 3 15.0000 15.0000
3 42 % EFFLUENT 4 20.0000 20.0000
3 42 % EFFLUENT 5 18.0000 18.0000
3 42 % EFFLUENT 6 17.0000 17.0000
3 42 % EFFLUENT 7 16.0000 16.0000
3 42 % EFFLUENT 8 14.0000 14.0000
3 42 % EFFLUENT ° 15.0000 15.0000
3 42 % EFFLUENT 10 17.0000 17.0000
4 56 % EFFLUENT 1 16.0000 16.0000
4 56 % EFFLUENT 2 10.0000 10.0000
4 56 % EFFLUENT 3 15.0000 15.0000
4 56 % EFFLUENT 4 15.0000 15.0000
4 56 % EFFLUENT 5) 14.0000 14.0000
4 56 % EFFLUENT 6 22.0000 22.0000
4 56 % EFFLUENT 7 15.0000 15.0000
4 56 % EFFLUENT 8 14.0000 14.0000
4 56 % EFFLUENT S 12.0000 12.0000
4 56 % EFFLUENT 10 20.0000 20.0000
5 75 % EFFLUENT 1 11.0000 11.0000
5 75 % EFFLUENT 2 20.0000 20.0000
5 75 % EFFLUENT 3 14.0000 14.0000



5 75 % EFFLUENT 4 21.0000 21.0000
5 75 % EFFLUENT 5 18.0000 18.0000
5 75 % EFFLUENT 6 14.0000 14.0000
5 75 % EFFLUENT 7 15.0000 15.0000
5 75 % EFFLUENT 8 12.0000 12.0000
5 75 % EFFLUENT 9 14.0000 14.0000
5 75 % EFFLUENT 10 12.0000 12.0000
6 100 % EFFLUENT 1 8.0000 8.0000
6 100 % EFFLUENT 2 13.0000 13.0000
6 100 % EFFLUENT 3 15.0000 15.0000
6 100 % EFFLUENT 4 7.0000 7.0000
6 100 % EFFLUENT 5 13.0000 13.0000
6 100 % EFFLUENT 6 15.0000 15.0000
6 100 % EFFLUENT 7 14.0000 14.0000
6 100 % EFFLUENT 8 18.0000 18.0000
6 100 % EFFLUENT 9 7.0000 7.0000
6 100 % EFFLUENT 10 13.0000 13.0000

AA # K9120086 C. DUBIA CHRONIC, REPRODUCION, 12-15-09
File: H:/toxstat/monte\C.DUB Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF SS MS F
Between 5 202.733 40.547 2.736
Within (Error) 54 800.200 14.819
Total 59 1002.933

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

Since F > Critical F REJECT Ho: All equal

AA # K9120086 C. DUBIA CHRONIC, REPRODUCION, 12-15-09

File: H:/toxstat/monte\C.DUB Transform: NO TRANSFORMATION
DUNNETT'S TEST - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 CONTROL 13.700 13.700
2 32 % EFFLUENT 18.100 18.100 -2.556
3 42 % EFFLUENT 16.300 16.300 -1.510
4 56 % EFFLUENT 15.300 15.300 -0.929
5 75 % EFFLUENT 15.100 15.100 -0.813
6 100 % EFFLUENT 12.300 12.300 0.813
Dunnett table value = 2.31 (1 Tailed Value, P=0.05, df=40,5)

AA # K9120086 C. DUBIA CHRONIC, REPRODUCION, 12-15-09



File: H:/toxstat/monte\C.DUB 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 3.977 29.0 -4.400
3 42 % EFFLUENT 10 3.977 29.0 -2.600
4 56 % EFFLUENT 10 3.977 29.0 -1.600
5) 75 % EFFLUENT 10 3.977 29.0 -1.400
6 100 % EFFLUENT 10 3.977 29.0 1.400
AA # K9120086 C. DUBIA CHRONIC, REPRODUCION, 12-15-09
File: H:/toxstat/monte\C.DUB Transform: NO TRANSFORMATION
STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment
TRANSFORMED RANK CRIT
GROUP IDENTIFICATION MEAN SUM VALUE daf SIG
1 CONTROL 13.700
2 32 % EFFLUENT 18.100 129.00 75.00 10.00
3 42 % EFFLUENT 16.300 112.00 75.00 10.00
4 56 % EFFLUENT 15.300 106.00 75.00 10.00
5 75 % EFFLUENT 15.100 106.00 75.00 10.00
6 100 % EFFLUENT 12.300 87.50 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 L2509 ke /¢u,44 i

SPECIES Wmfdﬁﬂ/"i/’ﬂﬂ/ﬁtéé 23
QUANTITY SHIPPED F30*
AGE/LIFE STAGE L s )45 sz T
BROODSTOCK SOURCE /ngévuu_z %5,4@
CULTURE WATER C}a/maéyvé

a/ff)

ALKALINITY (Mg/l as CaCOs)

HARDNESS (Mg/l as CaCOg)/Salinity (ppt) =70

FEEDING %7;&@&

COMMENTS

PACKAGED BY Ll

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 CaCO3): 142 mg/l * 86-124 mg/l
TOTAL ALKALINITY (as CaCO;): 100 mg/ 65-130 mg/l
pH: 7.92 7.56-8.35

Comments:

=
Facility Supervisor

Aquatic BioSystems, Inc  *  Quality Research Organisms



APPENDIX F

Quality Assurance Charts



Reference Toxicant,

KCI, ppm

ARKANSAS ANALYTICAL, INC.

ARKANSAS ANALYTICAL, INC.

FATHEAD MINNOW SURVIVAL '
QUALITY ASSURANCE
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ARKANSAS ANALYTICAL, INC.

CERIODAPHNIA DUBIA SURVIVAL

QUALITY ASSURANCE
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ARKANSAS ANALYTICAL, INC.
CERIODAPHNIA DUBIA REPRODUCTION
QUALITY ASSURANCE

£

ki

e8

8 -

5

2

@

(12

Date Test Performed




