Arkansas Analytical

Inc.

11701 Interstate 30, Bldg. I, Ste. 115
Little Rock, AR 72209
501-455-3233  fax — 501-455-6118
April 1, 2010

Mr. David Friedman

EEMA O&M Services Group
P.O. Box 232

Kulpsville, PA 19443

RE:  Toxicity Testing
Magcobar Mine Site
1stQTR, 2010
Retest, Ceriodaphnia dubia

Lab Number K1003008

Dear Mr. Friedman:

Enclosed find report for toxicity testing for ceriodaphnia dubia . This is a retest
which was required as a result of sublethal failure on an earlier test. Magacobar is

routinely required to conduct testing bi-monthly.

The results of this test are as follows:

Organism Survival | Growth/ Reproduction

. (Lethal) | (Sublethal) |
Pimephales Promelas | NA NA
Ceriodaphnia dubia Pass Pass

Let me know if you have any questions or need further information.
Sincerely,
/]
Y tana %zmw
Norma James

Cc: Ken Pigue
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Prepared for: Mr. David Friedman Prepared by: Arkansas Analytical, Inc.
EEMA O&M Services Group 11701 I-30, Bldg 1, Suite 115
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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 a retest for
Ceriodaphnia dubia in March of 2010. This retest is required due to a sublethal failure
on a previous test.

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: 3-16-10, 0930 3-17-10, 0930
Sample #2: 3-17-10, 0825 3-18-10, 0825
Sample #3: 3-21-10, 0825 3-22-10, 0825

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: 3-17-10, 1125 4
Sample #2: 3-18-10, 1430 3
Sample #3: 3-23-10, 1435 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 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 1002.0 were < 24 hour old Ceriodaphnia dubia neonates, (all

bormn 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 o _ | Results | Pass | Fail
Greater than or equal to 80% survival 100% X
Average of 15 or more young per surviving female 16.7 X

At least 60% of surviving females should have produced 3 80% X

broods

The percent coefficient of variation between replicates must | 33.0% X

be 40% or less for the young of surviving females

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 2/11-18/10
NOEC Survival: 500 ppm KCl
LOEC Survival: 1000 ppm KCl
NOEC Reproduction: | 250 ppm KCI
LOEC Reproduction: | 500 ppm KCI

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

Magcobar Mine Site
Ceriodaphnia dubia

NOEC / LOEC Survival 100% / NA
NOEC / LOEC Reproduction 100% / NA
Mean number of neonates 15.0
(critical dilution)
%CV Reproduction (critical 17.8%
dilution)
PMSD Reproduction 25.2

Conclusion

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 portions of the test.

Biomonitoring Analysts:
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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: 3-16-10, 0930 3-17-10, 0930
Sample #2: 3-17-10, 0825 3-18-10, 0825
Sample #3: 3-21-10, 0825 3-22-10, 0825

Test initiated (date, time): 3-18-10, 0915

Dilution water used:

Soft Synthetic

Test terminated (date, time): 3-24-10, 0845

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

PERCENT EFFLUENT
Replicate 0% 32% 42% 56% 75% 100%
A 23 13 14 14 15 13
B 21 13 9 14 13 10
C 19 14 13 16 9 15
D 5 12 17 24 16 15
E 18 15 18 18 18 19
F 12 26 13 18 17 16
G 15 19 21 11 19 17
H 14 11 18 14 17 12
I 23 16 14 19 12 17
J 17 17 14 x7 17 16
Mean 16.7 15.6 15.1 15.5 15.3 15.0
Mean/surviving female| 16.7 15.0
CV%* 33.0 17.8

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

Ceriodaphnia dubia SURVIVAL AND REPRODUCTION

Permittee: Magcobar Mine Site NPDES #: AR0049794
PERCENT SURVIVAL
PERCENT EFFLUENT 0% 32% 42% 56% 75% 100%
Time of Reading:
24 HOURS 100 100 100 100 100 100
48 HOURS 100 100 100 100 100 100
Test termination 100 100 100 90 100 100

1.

3.

4.

5.

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

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
If NO was answered to 1.a) enter [0] otherwise enter [1] (parameter TLP3B): 0
If NO was answered to 2.a) enter [0] otherwise enter [1] (parameter TGP3B): 0

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)= 33.0 %

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, Magcobar Mine Site, Lab # K1003008, Page 8




APPENDIX A

Chain of Custody Forms



Arkansas Analvfical

Inc

Little Rock, AR 72209
PHONE: 501-455-3233
FAX: 501-455-6118

11701 Interstate 30, Bldg. 1, Ste. 115

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.0. Box 732 Biomonitoring Sample 48 Hour 2. Sulfuric Acid (H,SO,), pH <2 5. Hydrochloric Acid(HCl)
||P.0. Box 699 Kulpsville, PA 19443 Reporting Information 72Hour  |13. 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
S bhorton@senmainc.com e Bottie Type || P V = Septum; A = Amber
/7 2
,’f' v o
M M % A r? / m // < T Arkansas
2 Analytical Work
Sampler(s) Signature Sampler(s) Printed 2 Order Number:
o
Field SAMPLE COLLECTION SAMPLE <
Number Datels Timels rab | comp | Boties| Maton] IDENTIFICATION/ DESCRIPTION 5 L 1002005
|
FD-1 Comp. 3/17/2010 9:30 AM X 4 || W |IFacility Discharge (Re-Test) X | | A’
|
|
\
|
; _ _ |
1. Relinguished by: (Signature Date/Time 2. Received by: (Signature SAMPLE CONDITION UPON RECEIPT IN LAB REMARKS / SAMPLE COMMENTS
. : F-/2-10
m //1/((' M s —— 1. CUSTODY SEALS: _\LYes ___No
{ } 2 g‘ 4 2. CONTAINERS CORRECT: Yes __ No
3. COC/LABELS AGREE: Yes ___ No
vi
3. Relinquished by: (Signature Date/Time /,--’ 4. PRESERVATION CONFIRMED: Yes __ No
/ £ 5. RECEIVED ON ICE: =Yes __No
e 6
T 6. TEMPERATURE ON RECEIPT: 2— (/
FOR COMPLETION BY LAB ONLY




Inc

Arkansas Analytical

11701 Interstate 30, Bldg
Little Rock, AR 72209
PHONE: 501-455-3233
FAX: 501-455-6118

.1, Ste. 115

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.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:

G = Glass; P = Plastic

Al dave] q::wn«m nc.com; Bottle Type P V = Septum; A = Amber
- o
= [=
Lo 1l e g g
994 % )/ [ 1% /7” /15 £ Arkansas
g Analytical Work
Sampler(s) Signature Sampler(s) Printed % Order Number:
(3]
Field SAMPLE COLLECTION — SAMPLE €
Number Datels Timels oras | Compl | goates] Mo IDENTIFICATION/ DESCRIPTION 5 K10 03005
FD-1 Comp. 3/18/2010 8:25 AM X 3 || W |[Facility Discharge (Re-Test) X [ 7?7

SAMPLE CONDITION UPON RECEIPT IN LAB |

REMARKS / SAMPLE COMMENTS

—

1. Relinquished by: (Signature Date/Time 2. Received by: (Signature)
3-tg-/?
Ao,
3. Relinquished by: (Signature Date/Time

1. CUSTODY SEALS:
/ T e 2. CONTAINERS CORRECT:

3. COC/LABELS AGREE:

4 PRESERVATION CONFIRMED:
5. RECEIVED ON ICE: -
5. TEMPERATURE ON RECEIPT: L‘} °C

_l Yes No

Yes ___ No
Yes ____No
Yes ___ No
Yes ____No

FOR COMPLETION BY LAB ONLY




Arkansas Analytical

Inc

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

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

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,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: Bill McAlister

Attn: Amber Rich

Fax: §01-467-8687

Preservative Code

i1

G = Glass; P = Plastic

Bhortongesma-inc.com Bottle Type V = Septum; A = Amber
c C ] . 2
)Cf,% /77 ‘OM ,Zf N m <4/ f;i‘_fe- ¥ .-E Arkansas
g Analytical Work
Sampler(s) Signature Sampler(s) Printed i._% Order Number:
Field SAMPLE COLLECTION Numbe SAMPLE g
Number Datels Timels ciab | comp | @ontes]] e IDENTIFICATION/ DESCRIPTION 5 KooZpo &
FD-2 Comp. 3/22/2010 8:25 AM X 3 || W [Facility Discharge (Re-Test) X | C
T
1. _Relinquished by: (Signature! Date/Time 2. Received by: (Signature SAMPLE CONDITION UPON RECEIPT IN LAB REMARKS / SAMPLE COMMENTS
X F-Z3-/z 1, CUSTODY SEALS: __\"/j_ Yes ___No
/ L M M I L{%C) 2. CONTAINERS CORRECT: Yes ___ No
3. COC/LABELS AGREE: Yes ___No
3. Relinquished by: (Signature Date/Time ; 4. PRESERVATION CONFIRMED: Yes ___No
/ 5. RECEIVED ON ICE: — Yes __ No
A 6. TEMPERATURE ON RECEIPT: ”\l ’ C
/// FOR COMPLETION BY LAB ONLY




APPENDIX B

Effluent and Dilution Water Data



CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING Cerodaphnia Dubia

Lab #/ Sample ID  £p5s300% Test Start (Date/Time) 2 (8/(0
Client  wWesdpa Test End (Date/Time) =z /-2 Ji>
Day of Test T
1 2 3 4 5 6 7 notes/remarks

Control sus | 309 | 3120 3121|3722 |RIT3[ K

D.O. (mg/L){INITIAL 1.9 Lal 13 bz [ 7w %5 K4
FINAL —5 | LWL | 27 /4179 |77

pH (s.u.) [INITIAL 7.“?, 14 T 4 |1 11> —zé
FINAL 79 1172 = |5 76

temp (C) _|INITIAL 233 | 2.8 | 7228 [45 3 |73, 3125 14
FINAL , 252y | A | zon | 250 1260 |d> 4 - —

ALKALINITY (mg/L) 72 +—

HARDNESS (mg/L) g ]

CONDUCTIVITY (umhos/em) | /57 1 —— 4

CHLORINE (mg/L) "5 051

CONC: 32

D.O. (mg/L)[INITIAL 2 %o | %0 9.9 |t |1 |X7
FINAL 7 2.6 |7b FA T706 7

pH (s.u)  [INITIAL 23 |1y |14 @Y [4, g 173
FINAL Zy |y =1 L& /6 2.3

temp (C) |INITIAL 2285 |z20 |29 | 04| 2202122 7 [Z14
FINAL o |2 e lzso 700 |20

CONC: Y=

D.O. (mg/L)|INITIAL 77 <4 [§3 (A0S (87 |82
FINAL 2= |2 75 [Z8 |90 759

pH (mg/L) [INITIAL 73 174 |1z [teq |72z |70 |73
FINAL 25 RYA Id RNy Evil s

temp (C) _|INITIAL 224 |zzio | 229 108922,y |21 RIT7
FINAL zso | 5w |Zee2 | 250 (2850

CONC: L _

D.0. (mg/L)[INITIAL 8.2 |47 |8 (4.2 7 188 %2
FINAL —¢ e v | 7R 2 175

pH (s.u.)  [INITIAL 2.2 1 2a 722 1.1 | 722100 |73
FINAL 2 | Y 17 | 7] [ .

temp (C) _|INITIAL 2.3 |z2.W | 23° |q01|2z22 [22K (219
FINAL ~ |zso [0 |20 [Re 0 1220

CONC: 1%

D.0. (mg/L)[INITIAL 8.9 | %1 139 (L ST 90 PL
FINAL 79 [k =25 78 77 |-=29

pH (s.u) [INITIAL 22 |72 [ [710 |3y (7.1 |73
FINAL 20 2 =2l 2] 21 "4z

temp (C) _[INITIAL 223 225 [ 234 | 204 (224 [ 228 1221
FINAL 257 [ 2w |07 (25D Zco

CONC: |ob

D.O. (mg/L)[INITIAL 9.0 | 49 sy [10-W[RF [T [¥&X
FINAL ol | VWbl=6 7% (7L )

pH (s.u) [INITIAL 22z 1232 |1 1wq [7q [le  [771
FINAL 77T 121276 69 1720 7] .

temp (C) _[INITIAL 224 | 228 230213 |25 ] |z20 ZF2
FINAL 150 207 Z'E\E %’ 190 [£50

CONC: 100% g’ = 135 1 €

ALKALINITY (mg/L) 1l —1 O R M

HARDNESS (mg/L) 200 +——A 20044 2600 H

CONDUCTIVITY (umhosicm)ppdso ——F1+A  Potoot—] > o001

CHLORINE (mg/L) OO5 - A <6 0544 <005

August, 2007



APPENDIX D

Ceriodaphnia dubia Raw Data and Statistics



Cergdaphnia dubia SURVIVAL AND REPRODUCTION TEST

Discharger _ (£/€5Tran Lab Number/s i Analyst:
Location: YV aariz. 1 Test Start- Date/ Time:_3//Z //0) Of5
Date Sample Collected: ’ Test Stop - Date/Time: -
No. of |No.of |Young/ No. of |No.of |Young/
Concl1 Replicate Young |Adult |Adult Replicate Young |Adult |Adult |Analyst
%DayABCDEFGHIJ, DayABCDEFGHIJ .
1 ol Solelcdcao [N o 1O 1O I O | O i 1o
2. oo o olololololo_ D [& 2iplo ol ool Ol ool N 0 1o (&3
3| 4 512 ol a2l 2128 11a _1z2.6 3%4 / St 3ol [ elz] /9 10 19
T e Ep e L e
5 y k] B L [FINd &z | Y5~ | 1
O 317]4;:7:54'72019 o) 3%‘ ARG IR I T1a &2k [ 9 :
8 = 8
Total F3 R A G IR 12 (s ([ 212 67 NE Tow[7_[91JB PA)Q g (T Y13 17X (o5
No. of |No. of |Young/ No. of |No.of |Young/
\@&2 Replicate Young |Adult |Adult Replicate Young |Adult |Adult |Analyst
%DayABCDEFGH[J DayABCDEFGHIJ
1Ol anlalaldJolOIT] O O & 1 OlolSagooeelO 1D O
oo oo lvlolol 9 o & il 2000l olalola o Olanld o 1O CA—
AT N/ DR 1512 20 2006 Lo |l 3T | DI /[P0l 9 o [09
PN e B W A 22 lip L. AT I3 Tl 17 o [T
{) 57 1515 TR 1T 5UL U UK 5 é.l«/ El3 3514 1o [y 4
3‘-‘5672.‘7!?; ARy-ARE-= /% g & EINAICA VAL Sv/E-XEs) 2 3
8 8
|t (205U T[N Iob Total i 1319 R TN 71711 443
. e 1 1 =7
No. of [No.of |Young/ No. of |No.of [Young/
Cong|3 Replicate Young |Adult |Adult Replicate Young |Adult Adul? 1| Analyst
!%I‘Dayﬁ\BCDO%DFGHI(;‘I3 Day|A [B |C [D [E |F |G |H |I J
3 120l O Dlo ) 0 o | © 1Aalolo ool Cloale & | O
b Tolo 0l olonlSolol O O 10O ol olololiololalol oo |1 J}l%% CA—
w lolzdziilaslze H 17 1O, 110 [ IO 2ol /AT OS5 116 107 '
X 4] 51307 - 175 1o 1l&- 40% N ROzl /17 1Y TamliK
.5 S PNl 13 U, 153 [ Hdn 10 1. 5| 4 191z Ha153 |lo B.6
| 673’7(9 219 M3 T=reRo 1o R0 gﬁ? S5 RN Yol 92 [0 9.5
| 8 8
Tt [f 1g R g 13 g e 114 Y /5] Total (&
Y= DEAD, Y=MALE — ' i al| 2 1101151 ]al[qUeIDNT J7l [Da

CV= 178

2007



AA # K1003008 C. DUBIA CHRONIC, REPRODUCION, 3-18-10
File: Z:\TOXSTAT\MONTE\CD. Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

*¥kxxkkk* Shapiro - Wilk's Test is aborted ****xx*x

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

Total number of replicates = 60

AA # K1003008 C. DUBIA CHRONIC, REPRODUCION, 3-18-10
File: Z:\TOXSTAT\MONTE\CD. Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance

Calculated Bl statistic = 6.38
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
_____ IOENTIFICATION — DEAD TOTAL ANIMALS
CONTROL 10 0 10
_______________ 32% k 10 0 10
____________________ rotAL 200 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 TOTAL ANIMALS
CONTROL 10 0 10
42% 10 0 10 o
__________________ O
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



CRITICAL FISHER'S VALUE (10,10,10) (p=0.05) IS 6. b VALUE IS 9.
Since b is greater than 6 there is no significant difference
between CONTROL and TREATMENT at the 0.05 level.

FISHER'S EXACT TEST

B NUMBER OF
IDE??IFICATION ALIVE DEAD TOTAL ANIMALS
CONTROL 10 0 10
_____________ 7?% - 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 o 7

IDENTIFICATION ALIVE DEAD TOTAL AN%%%%%_
CONTROL 10 0 10

100% 10 o %? _______

_______ o
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 0
3 56% 10 1
4 75% 10 0
5 100% 10 0
TITLE: AA # K1003008 C. DUBIA CHRONIC, REPRODUCION, 3-18-10
FILE: Z: \TOXSTAT\MONTE\CD.
TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 23.0000 23.0000
1 CONTROL 2 21.0000 21.0000
1 CONTROL 3 19.0000 19.0000
1 CONTROL 4 5.0000 5.0000
1 CONTROL 5 18.0000 18.0000
1 CONTROL 6 12.0000 12.0000
1 CONTROL 7 15.0000 15.0000
1 CONTROL 8 14.0000 14.0000
1 CONTROL 9 23.0000 23.0000
1 CONTROL 10 17.0000 17.0000
2 32 % EFFLUENT 1 13.0000 13.0000
2 32 % EFFLUENT 2 13.0000 13.0000
2 32 % EFFLUENT 3 14.0000 14.0000
2 32 % EFFLUENT 4 12.0000 12.0000
2 32 % EFFLUENT 5 15.0000 15.0000
2 32 % EFFLUENT 6 26.0000 26.0000
2 32 % EFFLUENT 7 15.0000 19.0000
2 32 % EFFLUENT 8 11.0000 11.0000
2 32 % EFFLUENT 9 16.0000 16.0000
2 32 % EFFLUENT 10 17.0000 17.0000
3 42 % EFFLUENT 1 14.0000 14.0000
3 42 % EFFLUENT 2 9.0000 9.0000
3 42 % EFFLUENT 3 13.0000 13.0000
3 42 % EFFLUENT 4 17.0000 17.0000
3 42 % EFFLUENT 5 18.0000 18.0000
3 42 % EFFLUENT 6 13.0000 13.0000
3 42 % EFFLUENT 7 21.0000 21.0000
3 42 % EFFLUENT 8 18.0000 18.0000
3 42 % EFFLUENT 9 14.0000 14.0000
3 42 % EFFLUENT 10 14.0000 14.0000
4 56 % EFFLUENT 1 14.0000 14.0000
4 56 % EFFLUENT 2 14.0000 14.0000
4 56 % EFFLUENT 3 16.0000 16.0000
4 56 % EFFLUENT 4 24.0000 24.0000
4 56 % EFFLUENT 5 18.0000 18.0000
4 56 % EFFLUENT 6 18.0000 18.0000
4 56 % EFFLUENT 7 11.0000 11.0000
4 56 % EFFLUENT 8 14.0000 14.0000



4 56 % EFFLUENT 9 19.0000 19.0000
4 56 % EFFLUENT 10 7.0000 7.0000
5 75 % EFFLUENT 1 15.0000 15.0000
5 75 % EFFLUENT 2 13.0000 13.0000
5 75 % EFFLUENT 3 9.0000 9.0000
5 75 % EFFLUENT 4 16.0000 16.0000
5 75 % EFFLUENT 5 18.0000 18.0000
5 75 % EFFLUENT 6 17.0000 17.0000
5 75 % EFFLUENT 7 19.0000 19.0000
5 75 % EFFLUENT 8 17.0000 17.0000
5 75 % EFFLUENT 9 12.0000 12.0000
5 75 % EFFLUENT 10 17.0000 17.0000
6 100 % EFFLUENT 1 13.0000 13.0000
6 100 % EFFLUENT 2 10.0000 10.0000
6 100 % EFFLUENT 3 15.0000 15.0000
6 100 % EFFLUENT 4 15.0000 15.0000
6 100 % EFFLUENT 5 19.0000 19.0000
6 100 % EFFLUENT 6 16.0000 16.0000
6 100 % EFFLUENT 7 17.0000 17.0000
6 100 % EFFLUENT 8 12.0000 12.0000
6 100 % EFFLUENT 9 17.0000 17.0000
6 100 % EFFLUENT 10 16.0000 16.0000

AA # K1003008 C. DUBIA CHRONIC, REPRODUCION, 3-18-10
File: Z:\TOXSTAT\MONTE\CD. Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF SS MS F
Between 5 18.933 3.787 0.228
Within (Error) 54 898.000 16.630
Total 59 916.933

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

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

AA # K1003008 C. DUBIA CHRONIC, REPRODUCION, 3-18-10
File: Z:\TOXSTAT\MONTE\CD. 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 16.700 16.700
2 % EFFLUENT 15.600 15.600 0
3 % EFFLUENT 15.100 15.100 OF
4 56 % EFFLUENT 15.500 15.500 0.658
5 % EFFLUENT 15.300 15.300 0
6 % EFFLUENT 15.000 15.000 0



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

AA # K1003008 C. DUBIA CHRONIC, REPRODUCION, 3-18-10

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 4.213 25.2 1.100
3 42 % EFFLUENT 10 4,213 25.2 1.600
4 56 % EFFLUENT 10 4,213 25.2 1.200
5 75 % EFFLUENT 10 4.213 25.2 1.400
6 100 % EFFLUENT 10 4.213 25.2 1.700
AA # K1003008 C. DUBIA CHRONIC, REPRODUCION, 3-18-10
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 16.700
2 32 % EFFLUENT 15.600 92.50 75.00 10.00
3 42 % EFFLUENT 15.100 90.50 75.00 10.00
4 56 % EFFLUENT 15.500 96.00 75.00 10.00
5 75 % EFFLUENT 15.300 92 .50 75.00 10.00
6 100 % EFFLUENT 15.000 90.00 75.00 10.00

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



APPENDIX E

Organism History



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 CaCOy): 142 mg/l _86-124 mg/l
TOTAL ALKALINITY (as CaCO3): 100 mg/l 65-130 mg/l
pH: 7.92 7.56-8.35

Comments:

;‘acility Supervisor

Aquatic BioSystems, Inc  +  Quality Research Organisms



APPENDIX F

Quality Assurance Charts



ARKANSAS ANALYTICAL, INC.

\ CERIODAPHNIA DUBIA SURVIVAL
QUALITY ASSURANCE
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