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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
April 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: 4-14-09, 0922 4-15-09, 0922
Sample #2: 4-15-09, 0804 4-16-09, 0804
Sample #3: 4-19-09, 0915 4-20-09, 0915

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: 4-15-09, 1446 4
Sample #2: 4-16-09, 1439 4
Sample #3: 4-20-09, 1454 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 Cerzodaphma dubia
Control Criteria o e | Results | Pass | Fail
Greater than or equal to 80% surv1va1 80% X
Average of 15 or more young per surviving female 16.8 X
At least 60% of surviving females should have produced 3 75% X
broods
The percent coefficient of variation between replicates must 30.2% X
be 40% or less for the young of surviving females

TEST ACCEPTANCE CRITERIA for Pnne hales promelas

Conttol Criterisa ™ "+ = T | 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 0.300 X
controls

The percent coefficient of variation between replicates must | 8.25% 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 3/31/09, 4/7/09 Pimephales promelas 3/31/09, 4/7/09
NOEC Survival: 125 ppm KCl NOEC Survival: 500 ppm KClI
LOEC Survival: 250 ppm KCl LOEC Survival: 1000 ppm KCl
NOEC Reproduction: | 125 ppm KCl NOEC Growth: 500 ppm KCl
LOEC Reproduction: | 250 ppm KCI LOEC Growth: 1000 ppm KCl1

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 14.1 %CYV survival (critical 5.73%
(critical dilution) dilution)
%CV Reproduction (critical 38.4% Mean dry weight (critical 0.492
dilution) dilution) in milligrams

%CV growth (critical 16.4%

dilution)
PMSD Reproduction 47 PMSD Growth 24.3

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:

Z . 2.

Ke e Melissa Green
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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: 4-14-09, 0922 4-15-09, 0922
Sample #2: 4-15-09, 0804 4-16-09, 0804
Sample #3: 4-19-09, 0915 4-20-09, 0915

Test initiated (date, time): 4-16-09, 1310

Dilution water used:

Soft Synthetic

Percent Survival in Replicate Chambers

Test terminated (date, time): 4-23-09, 1110

DATA TABLE FOR FATHEAD MINNOW SURVIVAL

Mean Percent Survival

Effluent Conc % A B C D E 24 hours| 48 hours| 7 days | CV %
0% 100 | 87.5| 100 | 100 | 100 100 100 97.5 5.73
32% 100 | 100 [ 100 | 100 | 100 100 100 100

42% 100 | 100 | 100 | 100 | 100 100 100 100

56% 100 | 87.5| 100 | 100 | 100 100 100 97.5

75% 100 | 100 | 87.5[ 100 | 100 100 100 97.5 | .
100% 100 | 100 | 87.5( 100 | 100 100 100 97.5 5.03

DATA TABLE FOR GROWTH OF FATHEAD MINNOWS
SUMMARY

Effluent Conc % A B C D E Mean Dry Weight| CV%
0% 0.283 | 0.327 | 0.286 | 0.325 | 0.276 0.299 8.25
32% 0.405 | 0.356 | 0.418 | 0.435 | 0.418 0.406

42% 0.329 | 0.395 | 0.489 ] 0.362 | 0.366 0.388

56% 0.387 | 0.455 | 0.522 | 0.381 [ 0.479 0.445

75% 0.493 | 0.449 | 0.380 | 0.454 | 0.511 0.457

100% 0.506 | 0.451 | 0.474 ] 0.409 | 0.622 0.492 16.4

Coefficient of Variation = standard deviation / mean
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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 [l].(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
c) Coefficient of variation (parameter TQP6C)= 16.4 %
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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: 4-14-09, 0922 4-15-09, 0922
Sample #2: 4-15-09, 0804 4-16-09, 0804
Sample #3: 4-19-09, 0915 4-20-09, 0915

Test initiated (date, time): 4-16-09, 0900

Dilution water used:

Soft Synthetic

Test terminated (date, time): 4-23-09, 0830

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

X=Dead Adult; M= Male (th considered in statistics)

PERCENT EFFLUENT

Replicate 0% 32% 42% 56% 75% 100%
A 11 18 x0 16 11 22
B 25 6 11 17 9 12
C 20 9 20 x0 12 14
D 22 18 7 8 12 3
E 15 11 9 17 16 12
F 13 20 20 18 x0 20
G x0 24 19 15 15 13
H x11 11 13 6 x0 15
I 16 12 9 10 12 x4
J 12 x0 24 10 17 16
Mean 14.5 12.9 13.2 11.7 10.4 13.1
Mean/surviving female| 16.8 14.3 14.7 13.0 13.0 14.1
CV%* 30.2 38.4

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

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

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

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

number of young per female for:

a) LOW FLOW OR CRITICAL DILUTION, (100%): YES NO X
3. If NO was answered to 1.a) enter [0] otherwise enter [1] (parameter TLP3B): 0
4. IfNO was answered to 2.a) enter [0] otherwise enter [1] (parameter TGP3B): 0

5. Enter percentage corresponding to each parameter below:

a) NOEC survival (parameter TOP3B)= 100 % effluent
b) NOEC reproduction (parameter TPP3B)= 100 % effluent
¢) Coefficient of variation (parameter TQP3B)= 384 %
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APPENDIX A

Chain of Custody Forms



Arkansas Analytical
fnc

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

—2 / 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
liagcobar Mine Site P.O. Box 699 Reporting Information 48 Hour 2. Sulfuric Acid (H,SO,), pH <2 s, Hydrochloric Acid(HCI)
2000 Darby Lane Malvern, AR 72104 Telephone: 501-467-8355 72 Hour 3. Nitric Acid (HNO,), pH <2

Malvern, AR 72104

6. Sodium Hydroxide (NaOH), pH > 12

FAX: 501-467-8687 Routine (5 Day) TEST PARAMETERS Bottle Type Code
Attn: Bill Mc Alister ||Bill to/P.O. #: Preservative Code:|| 1 G = Glass: P = Plastic
I Bottle Type:| P V = Septum; A = Amber
. S 2
> < = 4// s’ g
M Yz, % - K; }/ M 2 Arkansas
g Analytical Work
Sampler(s) Signature Sampler(s) Printed 2 Order Number:
(&)
Field SAMPLE COLLECTION _— SAMPLE E
Number Datels Timels am [ Com | Botes M IDENTIFICATION/ DESCRIPTION 5 ¥904006b
FD-2 Comp 4/15/2009 9:22 AM[ X 3 || w |[Facility Discharge FD-2 X | B A
|

1. Relinquished by: (Signature

Sy mertle

Date/Time

| 45267
et

2. Recelved by: (Signature

SAMPLE CONDITION UPON RECEIPT IN LAB

REMARKS / SAMPLE COMMENTS

3. Relinquished by:

1. CUSTODY SEALS: iYes ___No
2. CONTAINERS CORRECT: Yes ___No
3. COC/LABELS AGREE: Yes ___ No

Yes No

éeived by lab: (Signature) 4. PRESERVATION CONFIRMED:

Yes No

Q 0{ 5. RECEIVED ON ICE:
E de )
l 6. TEMPERATURE ON RECEIPT:

FOR COMPLETION BY LAB ONLY




—

)

y
Hic. —

Arkansas Analylical

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

PHONE: 501-455-3233

FAX: 501-455-6118

CHAIN OF CUSTODY RECORD

WA

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 699 Reporting information 48 Hour 2. Sulfuric Acid (H,SO,), pH <2 5. Hydrochloric Acid(HCl)
2000 Darby Lane Malvern, AR 72104 Telephone: 501-467-8355 72 Hour 3. Nitric Acid (HNO,), pH <2 6. Sodium Hydroxide (NaOH), pH > 12
Malvern, AR 72104 FAX: 501-467-8687 Routine (5 Day) TEST PARAMETERS Bottle Type Code
Attn: Bill Mc Alister Bill to/P.O. #: Preservative Code || 1 G = Glass: P = Plastic
Bottie Type V = Septum: A = Amber
b -
? [ 2
~ () Z 9 ) « m G / rg
“ m ﬁ // ; 15 [T g Arkansas
g Analytical Work
Sampler(s) Signature Sampler(s) Printed 2 Order Number:
(]
Field SAMPLE COLLECTION — SAMPLE <
Number Datels Timels o come Foniea ] et IDENTIFICATION/ DESCRIPTION )
FD-1 Comp 4/16/2009 8:04 AM X 3 || w ||Facility Discharge FD-1 X - (q’é Q
i i I | |

FOR COMPLETION BY LAB ONLY

1. Relinquished by: (Signature} Date/Time 2. Recelved by: (Signature) SAMPLE CONDITION UPON RECEIPT IN LAB REMARKS / SAMPLE COMMENTS
/676
fz (; 'Mm ‘! 7 . CUSTODY SEALS: \V_ Yes No
l 43 4 - CONTAINERS CORRECT: Yes __No
. COC/LABELS AGREE: Yes No
3. Relinquished by: (Signature) Date/Time 4. Received by lab: (Signature) . PRESERVATION CONFIRMED: Yes No
[ A . RECEIVED ON ICE: Yes __ No
, —~ O
f  TEMPERATURE ON RECEIPT: . ) (0 H




Arkansas Analytical

FAX: 501-455-6118

11701 Interstate 30, Bldg. 1, Ste. 115
., Little Rock, AR 72209
/ / PHONE: 501-455-3233

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 699 Reporting Information 48 Hour 2. Sulfuric Acid (H,S0,), pH <2 5. Hydrochloric Acid(HCI)
2000 Darby Lane Malvern, AR 72104 Telephone: 501-467-8355 72 Hour 3. Nitric Acid (HNO,), pH <2 5. Sodium Hydroxide (NaOH), pH > 12

Malvern, AR 72104 FAX: 501-467-8687 Routine (5 Day) TEST PARAMETERS Bottle Type Code
Attn: Bill Mc Alister Bill to/P.O. #: Preservative Code:|| 1 G = Glass: P = Plastic
Boitle Type:|| P V = Septum: A = Amber
A : ]
e £/ . £
Mw W“"’a ,gl // mfy/lfﬂv' = Arkansas
g Analyticali Work
Sampler(s) Signature Sampler(s) Printed 'c% Order Number:
Q
Field SAMPLE COLLECTION e SAMPLE 5
Number Datels Timels giep || coma | patiedl Mans IDENTIFICATION/ DESCRIPTION 5
FD-1 Comp 4/20/2009 9:15 AM X | 3 | w ||Facility Discharge FD-1 X | | - | - Kootd
\ I
i | |
— |
| [
L i, AN S |
| | |
| | |
E _ W i — L
| ‘ |
O
|
1 | i
 — [ |
| |
| \
T & i —f . I |
| l i L
|
| [ i ~ -
.
1, Relinquished by: (Signature Date/Time 2. Recelved by: (Signature SAMPLE CONDITION UPON RECEIPT IN LAB REMARKS / SAMPLE COMMENTS
5 H-10-09 1 . Vv
. CUSTODY SEALS: Yes No
Btemal Z_ £ =
\ L-"SL[‘ 2. CONTAINERS CORRECT: Yes __ No
3. COC/LABELS AGREE: Yes __ No
%ngmm\j\/w 4. Received by lab: (Signature 4. PRESERVATION CONFIRMED: Yes __ No
5(/ .;U 5. RECEIVED ON ICE: ___Yes ___No
J U‘(é' 6. TEMPERATURE ONRECEPT. 4 C
FOR COMPLETION BY LAB ONLY




APPENDIX B

Effluent and Dilution Water Data



CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING Fathead Minnow

Lab#/ Sample ID QoY Test Start (Date/Time) Y/ /, /77
Client < oA TestEnd (Date/Time) &/p/H9
Day of Test o
1 2 3 4 5 6 7 |notes/remarks
Control $S z05 Mk | 471 4/x\99 7720 1821 | ¥/zz
D.O. (mg/L)[INITIAL 29 1749 9% |29 7% XS %5
FINAL A 75 | 12 176 |76 |79 =77
pH (s.u.) _ [INITIAL 27 |Ze | 201 2v |79 12/ 77
FINAL 74 175 1s|70 W¥ 173 76
temp (C) _|INITIAL 21X 2y lzzo |21 [225 17215 (72[X
FINAL 50 | 7150 | 28~ 7.5 e [250
ALKALINITY (mg/L) 9 - -
HARDNESS (mg/L) Lo 1 ———
CONDUCTIVITY (umhosiecm) | (78 1 — —— 1}
CHLORINE (mg/L) 0.05 T :
CONC: NS
D.O. (mg/L)[INITIAL 22 190 179 | 3.5 |20 |¥Y |5
FINAL S 20l v 26 7 (24 77
pH (s.u) _[INITIAL Y 7214 [ 23 |75 172 |99
FINAL 111 22 s | /4 2 |75 | /7S
temp (C) [INITIAL 720 79 |24 | 220 1025 1219 12.3L
FINAL Zsol 250 | 5.0 |Z50 oo |Z50 |7s50
CONC: gco
D.0. (mg/L)[INITIAL 77 |22 |80 |80 |2 |2 lec
FINAL 7€ |20 | 191 7_7_2%, 2y 1=
pH (mg/L) _|INITIAL 0 17e | 33 | 2.2 (75 1759 ;7‘
FINAL 2 112 | 2d 779 1"73 79
temp (C) _ |[INITIAL 271 kY bl 7772 12]/9 RY1
FINAL 00 | 750 1252 260 Rop k5O 750
CONC: 5(, _
D.O. (mg/L)[INITIAE_ — 7 1¥3% |30 |8l | S%
FINAL 7?2 23 | 38 527 7_76 ;‘{ '77
pH (s.u.) _|INITIAL i 22,193 192 45— 172
FINAL 2z |2\ | 2% | I3 700 |73 72
temp (C) _[INITIAL zzz 23K |2z |zed 272X 2% 7Yy
FINAL LYoo 1icolso 260 lzco Izso w50 -
CONC: 75
D.O. (mg/L)[INITIAL <O &9 [ %z |35 |[BRZ |39 =
o e
pH (s.u) _ |INITIAL h 22 2. =7
FINAL =1 Z=1.7.4 25 | 732 7 | Fal |
temp (C) |INITIAL 1z 1z28 lz28 |24 (77X 12/5 |[ZKY
FINAL 7o, | 250 | 230 |Z6T RSO @50 [2s
CONC: OO |
D.O. (mg/L)[INITIAL Zl gy 132 183 |7 90 BY
FINAL 71 19| 80 [77 k245 54 |79
pH (s.u) |INITIAL L? =, 2l 129 [72 113 %ﬂ
FINAL [ 10122125 17 72 [()\
temp (C) [INITIAL zCS |le%y | 220 |22 l}}bp Zl6 |2l
FINAL @5 _?.o o 250 o 7.8 £50
CONC: 100% | K A A 113 A W
ALKALINITY (mg/L) 1T +V—1—+ /D0 17 0 14
HARDNESS (mg/L) 2600 —1t aend | 2600
CONDUCTIVITY (umhos/cm)| 2 —(clIGoHd”  |z160H
CHLORINE (mg/L) <D-05] o5 H <pa511

August, 2007



CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING Cerodaphnia Dubia

Lab #/ Sample ID #9/A~/ Test Start (Date/Time) 4/% /)7
Client [, Joctoq Test End (Date/Time) L/ //7//9
T Day of Test
1 2 3 4 5 6 7 |notes/remarks

Control Sezos |/ f{éﬁz 7/ 4544% 4//h %{é’@ /27

D.O. (mg/L)[INITIAL @17 1% i ;i; 27 185
FINAL -ﬂ;’ 1 177 |—¢ zfg

pH (s.u.) |INITIAL - Ze 13 [ 706 [Z9 12 77
FINAL A 18 765 75 76 73

temp (C) |INITIAL 2l bl lzzo [ 2. 75 &5 |2&
FINAL Lo |20 |% PED (25D %E)

ALKALINITY (mg/L) 28 — 11

HARDNESS (mg/L) s —1p

CONDUCTIVITY (umhos/cm) ",'-, 2 — —

CHLORINE (mg/L) <£0.05]— {

CONC: R —

D.O. (mg/L)|INITIAL Z7196 29 117% [ B0 [ RY R5
FINAL 28 1av 2o 177 176

pH (s.u)  [INITIAL /9 122 1724 1792 1765 172 =Y
FINAL 7 1792 =z [7) |73 |79

temp (C) _|INITIAL 22O 1227 |24 [22.] 252U 23T
FINAL Voo |0 Pam |oop (225 250)

CONC: H7 -

D.0. (mg/L)[INITIAL 22 | 30 | ¥0 [RO | L3 R
FINAL L 110 75 7% |77 76

pH (mg/L) [INITIAL 70 |22 | 9% 7% |2 |72
FINAL 20 22 1732 %0 7S 71

temp (C) _|[INITIAL 2] P32, (172 776 Kiy T3]
FINAL 250 1750 ool Fupl2be 5

CONC: L _

D.O. (mg/L)[INITIAL 7 7182 %0 [v.1 |[g0 |RX [35
FINAL 79 122 15, 75177 75

pH (s.u) _[INITIAL X |72 191% |77 {74 [O5 DT
FINAL —7 12 2] 1700 V22 U7

temp (C) _|INITIAL cc|lc3fl 724 PZX 1214 247
FINAL 50 | 250 |zl 1225 250

CONC: 75 ,

DO.mg/)[INTAL — 1) loo | Y283 |[RL R0 |z
FINAL 79 19 15 251722 157

pH (s.u.) |INITIAL K21 172 1) _I'74 U |71
FINAL 2 1722 |73 b9 |23 [ '

temp (C) _[INITIAL Zzz |2 229 |2z 2728 A5 154
FINAL D Bo |2590 255 |25 (26 2l28r)

CONC: 100 |

D.O. (mg/L)[INITIAL ST X [%2 83 [RC |2y |3y
FINAL L0 129 tepn FZZ P77 |"0% ’

pH (s.u.) [INITIAL X t7¢ 121 120 173 173 119
FINAL 7€ 1) 1==5 16T 22 [20

temp (C) _|INITIAL 223 1235127220725 724, 1Tl [706Y
FINAL =0 250 _

[CONC: 100% A A é % w9 WaF

ALKALINITY (mg/L) 12 156 1 1015

HARDNESS (mg/L) 2000 P Deoold  Duon H

CONDUCTIVITY (umhos/cm)| 7) zl oot Zioo

CHLORINE (mg/L) .06 | ———H o055 .05 1

August, 2007



APPENDIX C

Fathead minnow raw data and statistics



SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB#/SAMPLEID (90U DL, TESTSTART DATE /|, J/ATVME 5 Ip
CUENT LJe<trne TESTEND  DATEH/73 /4 TIME[ ([
— = AGE AND SOURCE OF MINNOWS
S OmMar\/ |ad <. DAY (NUMBER SURVIVING) SURVIVAL
REP# stait [Y 1 2 3 4 5 6 7]% MEAN %[CV
[CONCC [A = _| (0D
B ¥ f%*f [ 2 ler5
C I 12) ]355’\:53;22
D [ [ 10D
E — 5 — —] =— | J— | (0®
REP# [start 1 2 3 4 5 6 7[% MEAN %|CV
[CONC:27 |A g g1 < @ =1 wlioo
B : | [ [ | | oo
c [ | 106 [00
D -i—— / | | | {06
E = ~—1 Y| T [ ~t~—F V1 Y| 1o
REP# |start 1 2 3 4 5 6 71% MEAN %|CV
[CONC: yz]A Q}/ | & R R I % oo
B [ | | [ 1\
%= (G [ ] 100 | |60
D | [ \00
E Lt e 00
REP# |start 1 2 3 4 5 6 7% MEAN %|CV
[CONCz, |A B le Bl= ] T RT . 1;_?0
B < 2.5
: T 2s1q75
D 100
E - — s ~4 _ 1o
REP# |[start 1 2 3 4 5 6 7% MEAN %]|CV
CONC: 75|A = | 'L 3 R [OD
- B e %\ (0D 0[75
] 215 .
D e 100
REP# |start 1 2 3 4 5 6 7% MEAN %|CV
[CONCI60]A x 5 g | = el -l a1 106
B ] J (OO q
C Z 515117515,
D %%j
E J 3 | — = i
ANALYST - '
DATE:
TIME:

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

July, 2007




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

[AB#/SAMPLEID {A/4p0lp _TEST START _DATE [//]

IME /5 (O

CLIENT [ Jrcton

lf

TEST END

DATE ’{/fm ME

Vi)

-

AGE AND SOURCE OF MINNOWS

-+

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

7 D A Y (NUMBER SURVIVING) SURVIVAL
REP# |[start 1 2 3 4 5 6 7[% MEAN %|CV
[CONC: |A 2 X z Zz 4 Z Z
[ B [ [ [ [
Cofol [c [ [ /
D - | — - e — ~+— 4/ g
E
REP# |[start 1 2 3 4 5] 6 7% MEAN %][CV
[CONC: |A Z A z 2 < | 2 /é 72
B ]
- c il [
32 p 22 . 20 B Y Sy =
E
REP# |[start 1 2 3 4 5 6 7% MEAN %[CV
[CONC: |A i (- |- 7 Zz | & 2 ¢ |=
B | [ [ /
. J4e G | [ /
/’f 2/ D e . o _ — | —
E
REP# |[start 1 2 3 4 5 6 7% MEAN %[CV
[CONC. |A Z 7 | 2 Z L | &
B [ /
C [ /
5, R
E
REP# |start 1 2 3 4 5 6 7% MEAN %|CV
[CONC: |A 7 9, z L 7 | 2 Z | <
B | [ [ /
C | [ / |
7 D g = 1| ¥ . g T— 1=
= ~
REP# |start 2 3 4 5 6 7% MEAN %[CV
[CONC. _|A ra Z, Z Z_| 2 ;{a Z
B ( | |
fOO c ] T 1 =17
D > e B L il fl'—
E . o
ANALYST y[P[a p st s [ff) Ilf/p 11”27 5])
DATE: y/l ff[[z;q Y. BA 415 AlYJ7.0)r H/2 Jzhd| Hi23
TIME: ﬁmm you 1200 |i24p2’ ,;gét’?' 1yso Q)

July, 2007




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB#/SAMPLEID KA/ 54pOD [, TEST START DATE Y/ BATIME
CLIENT [ st i TESTEND _ DATE " TIME
IS AGE AND SOURCE OF MINNOWS
D AY (NUMBER SURVIVING) SURVIVAL
REP# [start 1 2 3 4 5 6 7% MEAN %]CV
[CONC: |A & 7 z .8 Z d [
B | / 2
Coriol [c | [ i
D - il | S 2_
E B
REP# [start 1 2 3 4 5 6 7[% MEAN %]|CV
[CONC: _|A Z z z | 2 <
B | | |
- Ic ] - [ /
3 5 === b el R
E
REP# |start 1 2 3 4 5 6 71% MEAN %|CV
[CONC:_|A va 2 L L | 2 Z A s
B .
C 1
‘ L]LZ, D = s v : == 1= 1
E .
REP# |start 1 2 3 4 5 6 71% MEAN %|CV
[CONC: |A 4 Z 2 7 . 3 Z
B Z
C - 1z
56 P
E
REP# |start 1 2 3[ 4 5 6 71% - [MEAN %[CV
[CONC: |A Z z Z e ! Z
B ] | /
G ] | [
7 5 D = 11 + 1 =) ® =
E
REP# [start 1 2 3 4 - 5 6] 7|% MEAN %|CV
[CONC: |A Z 7/ Zz z 2 &
B [ [
}OO C \ ]
D - | U + — | | 4 | |-
E ! :
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#/SAMPLEID (8 54pODlp  TEST START _ DATE 4///ZATIME
CLIENT [ J-ctnq _ TESTEND  DATE " TIME
/ AGE AND SOURCE OF MINNOWS
— DAY (NUMBER SURVIVING) SURVIVAL
REP# [start 1 2 3 4 5 6 7[% MEAN %JCV
[cONC: |A 2 7 z L | £ 74 =
B ] [ [ /
Cotl [c ! 1
D — . + = & 1= ==
E :
REP# |start 1 2 3 4 5 6 7[% MEAN %[CV
[CONC: A Z. A L ¢ C |7 oz
B | | /
c | : /
32— T
E
REP# [start 1 2 3 4 5 6 7% MEAN %]CV
[CONC: A vl 2 Lz 2 | < 2 g ,
B i .
C [ 2
= %Z D = = A -+ _— i = L
E _
REP# _|start 1 2 3 4 5[ _ 6 7% MEAN %[CV
[CONC: ™ |A 7 2 Z. 1 ¢ . L 1%
B [ /
G , ( /
A e s
E
REP# _|start 1 2 3 4 5 6 71% _[MEAN %[CV
[CONC: |A A ¢ Z 2 L 7 &
B ] [ Z
C | - | r
A7) = = T —
E
REP# [stat [ 1 2 3 4 5] 6 7% MEAN %[CV
[CONC: |A Z z Z 7 ' sl
B Z
00k ,
D & | = - & — | Fd
E
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#/SAMPLEID kY9 Yp0lp TESTSTART DATE Y/ ZAATIME
CLIENT [ Jrcfon N\ TESTEND  DATE " TIME
| ) AGE AND SOURCE OF MINNOWS
' DAY (NUMBER SURVIVING) SURVIVAL

REP# [start 1 2 3 4 5 6 7% MEAN %]CV
[CONC:__|A Z 2. z | 2z |Z ¢ | =

B _ / | [
Corwol [c I ] ]

D - - ¥ ol

= : = = -

REP# |[start 1 2 3 4 5 6 7[% MEAN %]CV
[CONC: |A 7 L 2 zZ |7 /. & T

B | | [ [

- |C | [ (

E

REP# |[start 1 2 3 4 5 6 7[% MEAN %|CV
[CONC: |A 2 72 1 =z z |7 7 z (&

B [

C [

= %_.2/ D : . ~ - o L— s i

E

REP# |start 1 2 3 4 5 6 7% MEAN %[CV
[CONC: |A 4 Z z T é 2 [A

B ' |

C

5L =P

E

REP# |[start 1 2 3 4 5] 6 7% - [MEAN %[CV
[cONC: A Z 2l Z Z 1 Z <

—] ;

C
‘75 D .1/ -~ 4 3 e e J——- —

E

REP# |start 1 2 3 4 5 6 7% MEAN %[CV
[CONC: |A j ‘% z z 1o B I ¢

B

D e i - 4 ||~ - |_—

E
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#/SAMPLEID IO/ 0ol TEST START DATE Y/ @HTIVE
CLIENT [ J-ctpq +—— TESTEND DATE " TIME
b AGE AND SOURCE OF MINNOWS
DAY (NUMBER SURVIVING) SURVIVAL
REP# |[start 1 2 3 4 5 6 7% MEAN %[CV
[CONC: |A Z 4 2 z | o ¥ A
[ B | [ [ / |
Ca)fw G [ [ | | |
D 2= —— CS L2 — Y prs -— /l/
E \
REP# |[start 1 2 3 4 5 6 7|% MEAN %|CV
[CONC: A A Z 2 zZ | L i Z prd
B ] | T [
- |C | : [ [
3 2/ D == ) i = . T —— g
E
REP# |start 1 2 3[ « 4 5[ . 6 7% - MEAN %|CV
[CONC:_|A 2 2 1z 1 71717 > =7
B | 7 T
C | /
ﬁ sz, D S i 2 I et I e
E ,
REP# |start - 2 3 4 5 6 71% MEAN %|CV
[CONC: A z z ¥ rdi e~
B [ /
C [
5 P
= ]
REP# |start 1 2 3[4 5/ = 6 7[% - [MEAN %|CV
[cONC: A 2 172 7 Z £ Ll £ 1
B ] [ |
C ] [
75 D - — o * — L~ -
E
REP# |[start : 1 2 3 4 5 6] - 7% MEAN %|CV
[cONC: |A 27 c ] z Z |w . | o
B 1 | |
D o —— - = -+ il
E
ANALYST
DATE.
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: K904006 TEST DATES (BEGIN / END): 4/16-23/09
CLIENT: EEMA WEIGHING DATE / TIME: 5/6/09, 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 # (@ (@ )] LARVAE (mg)
CONTROL |A 0.96323 0.96097 0.00226 8 0.283 AVG DRY
B 0.98271 0.98009 0.00262 8 0.327 WEIGHT (mg)
Cc 0.94185 0.93956 0.00229 8 0.286 0.300
D 0.95708 0.95448 0.00260 8 0.325 cv
E 0.99113 0.98892 0.00221 8 0.276 8.25
CONC: A 1.00604 1.00280 0.00324 8 0.405 AVG DRY
B 0.96267 0.95982 0.00285 8 0.356 WEIGHT (mg)
32% c 0.98318 0.97984 0.00334 8 0.418 0.406
g D 0.98051 0.97703 0.00348 8 0.435 cv
E 0.98100 0.97766 0.00334 8 0.418
CONC: A 0.99901 0.99638 0.00263 8 0.329 AVG DRY
B 0.97465 0.97149 0.00316 8 0.395 WEIGHT (mg)
42% C 0.99177 0.98786 0.00391 8 0.489 0.388
D 0.98091 0.97801 0.00290 8 0.362 Ccv
E 0.95666 0.95373 0.00293 8 0.366
CONC: A 0.94661 0.94351 0.00310 8 0.387 AVG DRY
B 0.99274 0.98910 0.00364 8 0.455 WEIGHT (mg)
56% C 0.93338 0.92920 0.00418 8 0.522 0.445
D 1.01307 1.01002 0.00305 8 0.381 Ccv
E 0.96780 0.96397 0.00383 8 0.479
rCONC: A 1.01370 1.00975 0.00395 8 0.493 AVG DRY
B 0.98448 0.98089 0.00359 8 0.449 WEIGHT (mg)
75% Cc 0.92455 0.92151 0.00304 8 0.380 0.457
D 0.98554 0.98191 0.00363 8 0.454 Ccv
E 0.94044 . 0.93635 0.00409 8 0.511 -
CONC: A 0.98581 0.98176 0.00405 8 0.506 AVG DRY
B 0.99008 0.98647 0.00361 8 0.451 WEIGHT (mg)
100% c 0.98442 0.98063 0.00379 8 0.474 0.492
D 0.98668 0.98341 0.00327 8 0.409 cv
l E 0.99912 0.99414 0.00498 8 0.622 16.4

REMARKS:

CV = (STANDARD DEVIATION/MEAN)*100




Pimephales promelas

FATHEAD MINNOW

WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST

TEST 1000.0

LAB #/ #s: TEST DATES (BEGIN/END). 7/ -
CLIENT: MR WEIGHING DATE / TIME.__ ¢/ —
ANALYSTS. [ DRYING TEMP (DEGREES C): />
SAMPLE ID: DRYING TIME (HOURS). __ 2 ¢
FINAL ‘ DRY
DRY INTIAL | TOTAL DRY WEIGHT
WEIGHT | WEIGHT |WEIGHT OF |\yueerl OF
TIN+LARVAE TIN LARVAE of | LARVAE
REP# @) (9) (@) LARVAE| (mg)

controL_|A | 1096322 ‘7 97 AVG DRY
B 2 |N9RZII WEIGHT (mg)
C 3 |0YYIRe OT@%S
D 4 a5 70% |OADHYR cv
ESI0HIZ 1O, z

[conc:3TIA b | 10000M 1.007 %) AVG DRY

— B 710470k7 O.‘If’;‘:?g‘b WEIGHT (mg)
c L g"l'}‘* Y
D O [0 A 7703 cV
El164RICO 109 bl

eonc:w JA [ [ 699981 ORI L3IX AVG DRY
BJZ|0.97405 0144 WEIGHT (mg)
cl3 % 177 10987860
D14 1N09¥09( 1DI A0\ cv
E 150 .90k 10! 1%
[conc:SUTA TR O44, | 104435 ( AVG DRY .
BI710477z¢ BALI0 WEIGHT (mg)

clR 1049133 0az9z0
g | 1.0[zo7 11nloZ cv
EZD| 0ab7gn 1096397

|®mﬂ4Amlb 100975~ AVG DRY
B 27|09 g:;lz 04%n4 WEIGHT (mg)
C % 097151
D2Y 0‘1855 DA R4 | cv
EZ 032635 -

[conc: 1tp [A2], O. 252\ OaA&R T 7k AVG DRY
B27[0H 00 I04R(MT | WEIGHT (mg)
C2R(0ARMZ. |n9KihS |
D AN A% ax cv
E30I0H112 M

CV = (STANDARD DEVIATION/MEAN)*100

REMARKS:

July, 2007




AA# K904006, FATHEAD MINNOW SURVIVAL, CHRONIC 4-16-09
File: J:\TOXSTAT\MONTE\FHSURV~1. Transform: ARC SINE (SQUARE ROOT(Y))

Shapiro - Wilk's test for normality

D = 0.108
W = 0.596
Critical W (P = 0.05) (n = 30) = 0.927
Critical W (P = 0.01) (n = 30) = 0.900

Data FAIL normality test. Try another transformation.

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

AA# K904006, FATHEAD MINNOW SURVIVAL, CHRONIC 4-16-09
File: J:\TOXSTAT\MONTE\FHSURV™1. Transform: ARC SINE (SQUARE ROOT (Y))

Hartley's test for homogeneity of wvariance
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# K904006, FATHEAD MINNOW SURVIVAL, CHRONIC 4-16-09
FILE: J:\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 1.3931

1 CONTROL 2 0.8750 1.2094

1 CONTROL 3 1.0000 1.3931

1 CONTROL 4 1.0000 1.3931

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 1.0000 1.3931
3 42 % EFFLUENT 5 1.0000 1.3931
4 56 % EFFLUENT 1 1.0000 1.3931
4 56 % EFFLUENT 2 0.8750 1.2094
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 0.8750 1.2094
5 75 % EFFLUENT 4 1.0000 1.3931
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 0.8750 1.2094
6 100 % EFFLUENT 4 1.0000 1.3931
6 100 % EFFLUENT 5 1.0000 1.3931
AA# K904006, FATHEAD MINNOW SURVIVAL, CHRONIC 4-16-09
File: J:\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 1.356
2 32 % EFFLUENT 1.393 30.00 16.00 5.00
3 42 % EFFLUENT 1.393 30.00 16.00 5.00
4 56 % EFFLUENT 1.356 27.50 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



