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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
March 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: 3-23-09, 0845 3-24-09, 0845
Sample #2: 3-24-09, 0720 3-25-09, 0720
Sample #3: 3-26-09, 0920 3-27-09, 0920

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: 3-24-09, 1502 3

Sample #2: 3-25-09, 1501 4

Sample #3: 3-27-09, 1320 3

Chain of custody documentation is located in Appendix A.

The permit designates the receiving water to be used as dilution water for the toxicity
tests. Synthetic dilution water was substituted either because zero flow conditions existed
or due to an earlier characterization of the receiving water as being toxic.

Each sample was analyzed for pH, hardness, total alkalinity, and conductivity. Results are

provided in Appendix B.

Dilution Series

Five dilutions in addition to a control (0% effluent) were used in the toxicity tests. The
dilutions, which were made with synthetic water, were 32%, 42%, 56%, 75%, and 100%.
The low-flow effluent concentration (critical dilution) was defined as 100% effluent.
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Test Methods

EPA Method 1000.0, Fathead Minnow, Pimephales promelas, Larval Survival and
Growth Test, was used in this bioassay. Larvae are exposed in a static renewal system for
seven days and the results are based on the survival and growth (increase in weight) of the
larvae. The alternate method suggested in the method (11.3.4.5) for combating pathogen
interference, was run in place of the original fathead minnow test. The test chambers
were 30 ml plastic cups with 20 ml of test solution. Each chamber contained 2
organisms. The total number of fish was 40 per test solution. The fish were then
combined to perform growth analysis. The test temperature was 25 degrees Centigrade.
Raw data and statistics are provided in Appendix C.

EPA Method 1002.0, Cladoceran, Ceriodaphnia dubia, Survival and Reproduction Test,
was also used. Neonates are exposed in a static renewal system until at least 60% of the
control organisms have produced a third brood. Results are based on the survival and
reproduction of the organisms. One neonate was placed in each of ten replicate chambers
using a randomizing template. Test chambers were 30 ml plastic cups filled with 15 ml of
test solution. The test temperature was 25 degrees Centigrade. Raw data and statistics are
provided in Appendix D.

Test Organisms

The organisms used in Test 1000.0 were < 24 hour old Fathead Minnows, Pimephales
promelas, which were purchased from Aquatox; a copy of the organism history is
provided in Appendix E.

The organisms used in Test 1002.0 were < 24 hour old Ceriodaphnia dubia neonates, (all

born within the same eight hours), obtained from an in-house culture. An organism
history is provided in Appendix E.
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Quality Assurance

Test Acceptability

TEST ACCEPTANCE CRITERIA for Cenodaphma dubia

Control Criteria . | Results | Pass | Fail
Greater than or equal to 80% survwal 90% X
Average of 15 or more young per surviving female 17.0 X
At least 60% of surviving females should have produced 3 79% X
broods
The percent coefficient of variation between replicates must | 29.6% X
be 40% or less for the young of surviving females

TEST ACCEPTANCE CRITERIA for lee hales promelas
Control Criteria o , Results | Pass | Fail
Greater than or equal to 80% survwal 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 0.329 X
controls
The percent coefficient of variation between replicates must | 9.78% 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 2/5-12/09 Pimephales promelas 2/5-12/09
NOEC Survival: 500 ppm KCl NOEC Survival: 500 ppm KCl
LOEC Survival: 1000 ppm KCl1 LOEC Survival: 1000 ppm KCl1
NOEC Reproduction: | 250 ppm KCl1 NOEC Growth: 500 ppm KCl1
LOEC Reproduction: | 500 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 13.2 %CYV survival (critical 5.73%
(critical dilution) dilution)
%CYV Reproduction (critical 28.5% Mean dry weight (critical 0.655
dilution) dilution) in milligrams

%CV growth (critical 13.3%

dilution)
PMSD Reproduction 31.7 PMSD Growth 30.7

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:

Zem= Qo
" Ken blsgua/ ris Turney )/
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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: 3-23-09, 0845 3-24-09, 0845
Sample #2: 3-24-09, 0720 3-25-09, 0720
Sample #3: 3-26-09, 0920 3-27-09, 0920

Test initiated (date, time): 3-25-09, 1650  Test terminated (date, time): 4-1-09, 1030
Dilution water used: Soft Synthetic

DATA TABLE FOR FATHEAD MINNOW SURVIVAL

Percent Survival in Replicate Chambers Mean Percent Survival

Effluent Conc % A B C D E 4 hours| 48 hours | 7 days | CV %
0% 87.5| 100 | 100 | 100 | 100 100 100 97.5 3.73
32% 87.51 100 [ 87.5| 100 | 100 100 100 95

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

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

75% 75 [ 100 | 87.5| 100 | 100 100 100 92.5

100% 100 | 100 | 100 | 87.5| 100 100 100 97.5 5.73

DATA TABLE FOR GROWTH OF FATHEAD MINNOWS

SUMMARY
Effluent Conc % A B C D E Mean Dry Weight| CV%
0% 0.284 | 0.326 | 0.348 | 0.369 | 0.317 0.329
32% 0.331 | 0.484 | 0.395| 0.363-| 0.323 0.379
42% 0.466 | 0.467 | 0.499 | 0.516 | 0.397 0.469
56% 0.496 | 0.423 | 0.482 | 0.561 | 0.448 0.482
75% 0.491 | 0.595 [ 0.518 | 0.784 | 0.604 0.598
100% 0.789 | 0.618 | 0.668 | 0.654 | 0.550 0.656

Coefficient of Variation = standard deviation / mean * 100
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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
c) Coefficient of variation (parameter TQP6C)= 13.3 %
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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: 3-23-09, 0845 3-24-09, 0845
Sample #2: 3-24-09, 0720 3-25-09, 0720
Sample #3: 3-26-09, 0920 3-27-09, 0920

Test initiated (date, time): 3-25-09, 0920

Dilution water used:

Soft Synthetic

Test terminated (date, time): 4-1-09, 1150

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

PERCENT EFFLUENT

Replicate 0% 32% 42% 56% 75% 100%
A 22 17 14 23 18 9
B 16 15 10 16 12 11
C 10 16 15 23 10 16
D 26 19 19 17 14 19
E 13 10 14 7 17 8
F 15 12 13 17 13 13
G 16 10 14 17 15 15
H 14 20 19. 12 11 11

| 21 10 14 x0 x2 x0
J x14 17 24 19 18 17
Mean 16.7 14.6 15.6 15.1 13.0 11.9
Mean/surviving female| 17.0 13.2
CV%* 29.6

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

Permittee: Magcobar Mine Site NPDES #: AR0049794
PERCENT SURVIVAL
PERCENT EFFLUENT 0% 32% 42% 56% 75% 100%
Time of Reading:
24 HOURS 100 100 100 100 100 100
48 HOURS 100 100 100 100 100 100
Test termination 90 100 100 90 90 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
c) Coefficient of variation (parameter TQP3B)= 29.6 %
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APPENDIX A
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mgcobar Mine Site P.O. Box 699 Reporting Information 48 Hour 2. Sulfuric Acid (H,SO.), pH <2 5. Hydrochloric Acid(HC1)
2000 Darby Lane Malvern, AR 72104 Telephone: 501-467-8355 72 Hour 3. Nitric Acid (HNO,), pH <2 6. Sodium Hydroxide (NaOH), pH > 12
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(i 5. RECEIVED ON ICE: ~—Yes __ No
/]
Sj Mé’ 5. TEMPERATURE ON RECEIPT: 3 (J
dWY"‘-QV FOR COMPLETION BY LAB ONLY




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 Tumnaround 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(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
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Effluent and Dilution Water Data



CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING

Fathead Minnow

Lab #/ Sample ID (903204

Test Start (Date/Time) T/ 25/

Client Test End (Date/Time) &// /P
Day of Test -
5 6 7 notes/remarks
Control >\ ¥ 3013/ 3
D.0. (mg/L)|INITIAL 279 177
FINAL o YA
pH (s.u) |INITIAL Vi | ;? 27
FINAL “U4S 7 75
temp (C) [INITIAL )X 7%) 0,2 &
FINAL 25 2L Pl
ALKALINITY (mg/L) T
HARDNESS (mg/L)
CONDUCTIVITY (umhos/cm)
CHLORINE (mg/L)
CONC: 77 B
D.O. (mg/L)[INITIAL ¥ 7 W i
FINAL Z3 Tr
pH (s.u) _ |INITIAL 25 77
FINAL U 15~
temp (C) _ |INITIAL 2[5 1O
FINAL - 23> zi5 |
CONC: ® Y7
D.O. (mg/L)[INITIAL ) wiai x4
FINAL 73 7Y%
pH (mg/L) [INITIAL 75 =7
FINAL 7Y Y
temp (C) _|INITIAL 1> [
FINAL T2 250
CONC: R,,
D.O. (mg/L)[INITIAL - Y4 20
FINAL SO 24
pH (s.u) _ |INITIAL 75 0
FINAL 74 ’Zﬁl
temp (C) [INITIAL 715 {
. FINAL 250 250
CONC: = —7
D.O. (mg/)[INITIAL 7™ iz | %Q
( FINAL e Y
pH (s.u) [INITIAL —7 5 75
FINAL /3 I
temp (C) |INITIAL 5 M171] )
FINAL Z5N[CE0 ]
CONC: )C,h ,
D.O. (mg/L)[INITIAL 7~ 1l ¥ O
FINAL P § 73
pH (s.u.)  |INITIAL 7.5 —74
FINAL 1 "7D
temp (C) _|INITIAL ril=y 11T
FINAL 25D
CONC: 100% %ﬁb B .
ALKALINITY (mg/L) —— — 1Es
HARDNESS (mg/L) — 1 > (OO0
CONDUCTIVITY (umhos/cm) 7 O~y
CHLORINE (mg/L) 0.5

August, 2007




CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING Cerodaphnia Dubia
Lab#/Sample ID [9H2 NG Test Start (Date/Time) ~3 /2577
Client (), .o Test End (Date/Time) 12/ / /m e
- DayofTest '
1 2 3 4 5 6 7 |notes/remarks
Control 226 [3)2 bl 3/2713/7< 13/29 (3/30 |3/ 31
D.O. (mg/L)[INITIAL 73 7Y 131 et |5 1729 |77
FINAL 70 K5 RASA7Y 79 2
pH (s.u.) [INITIAL 77 |78 179 9 |74 7% (77
FINAL Xo |47 |lis 25 IK0)
temp (C) _ |INITIAL 220 77 [ |2z0 | X |7)4 [2] ¢ [/7C
FINAL 20 750 (95 [ Wo (260 Ps2
ALKALINITY (mg/L) g6 4+— ] 7
HARDNESS (mg/L) 1{5 - 1
CONDUCTIVITY (umhos/cm) | /(h6 AN
CHLORINE (mg/L) D.05 1
CONC:
D.O. (mg/L)[INITIAL ‘Zg 75‘.{ 7 T ,?Z 79 1 X2
FINAL 5 7 7 zY =
pH (s.u) _[INITIAL =25 75 |7 7_7”4{0 7Y 7 176
FINAL 7 74 122 |76 75 77
temp (C) [INITIAL 2y 219 ezz7 AR [2i4 1710 [27L
FINAL 50 2o | 715 | zop oo Zee
CONC: € 12 . _
D.O. (mg/L)[INITIAL = |74 [ 1 ¢85 8. |7 K5
FINAL T B4 _E% 24 |22 79 |-
pH (mg/L) [INITIAL 75 |75 (D) 1% 8 27 75
—|FINAL ZC. 7Y 7 178 A2 170
temp (C) |INITIAL 712 15 12279 |ud |y 12(1 2Z
__[FINAL Z 5D 2 | 2450 l2ep 1250
CONC: " U,
D.0. (mg/D[INITIAL _° 4 174 [£2 1|£95 KT o | X5
FINAL al . —Y |73 iy |.
[pH (s.u)  |INITIAL 95 7% 2 92 26 175
FINAL 75 24 171 5 175 126
temp (C) [INITIAL 219 vl P73 |24 17 )Y 2Lt 1227
FINAL 2 oD | 25 260 [2bp | 74w
CONC: 25 |
D.O. (mg/L)[INITIAL 25174 1R7 ¢S]z X0 |8
FINAL =23 e |78 | 75 =523
pH (s.u.) |INITIAL 25 =& |775 | 1.3 2 25 ‘7‘!
FINAL 75 723 27 P11 =25 |-
temp (C) _|INITIAL 1 a5 12 M Y 2)/ R7g
FINAL 2501250 25 [?50 |z50 |z
CONC: oG]
D.O. (mg/D)[INITIAL 37176 1 X7 15 H Sl% LA
FINAL 73 175 | p8oo— 2% 17
pH (s.u) |INITIAL Z3 7S 123192171 |24 75
FINAL 74 Dz |746-153 |73 -
temp (C) _ |INITIAL -;ZOO 25 VT5 %\.‘t 7‘{91 gg%l 72
FINAL 25 > C
CONC: 100% | % ﬁ’ 1 C IC
ALKALINITY (mg/L) IC o ] -
HARDNESS (mg/L) D e——H 2600 + 2
CONDUCTIVITY (umhos/cm)|szeni— Il Dool—] 1220001
CHLORINE (mg/L) 05— —H 0-05 14 0.05 ]

August, 2007




APPENDIX C

Fathead minnow raw data and statistics



SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB#/SAMPLE ID {9200

TEST START DATES [z TIME [L54

AY

CLIENT [, feAon TESTEND  DATE /] TIME [H~3 D
& L AGE AND SOURCE OF MINNOWS
re T ¥ D A'Y (NUMBER SURVIVING) SURVIVAL
REP# |start 1 2 3 4 5 6 7% MEAN %|CV
[CONC: |A X X | = 2 1K Z 1875
B ) - | 160
c 1 o6
Catl —HS17515 7
E — [ LoD
REP# |[start 1 2 3 4 5 6 7[% MEAN %|CV
[CONC:  [A X =z | 7 “Z 1= |- Q75
B o X /o)
C 13 7 1275 90
3 b X [
E - 4 — L | X Yol®)
REP# |start 1 2 3 4 5 6 71% MEAN %|CV
[CONC: A = " s |1 8 T 12 | o
B [ ! ] 102
C | 2
L(VZ/ D 10 IOO
A E p— == — — [E LOO :
REP# |start 1| 2 3 4 5 6] 7% MEAN %|CV
[cONC: |A < X 1 & 3 (%)
B Ll 12 199 b
| c / > K72 q7g
bl e
E — ™ L — Vol@)
T 2 3 2 5 6 % [MEAN%|CV
[CONC:_|A X B % ' 7 6 |75
B | \ : Pt 10 —
-~ [ | ; 15 :
E S TN W ik K o — | - | L 1|06 L
REP# |[statt | 1 2 3 4 5 - 6] - 7]|% MEAN %|CV
[CONC: |A X 2l 4 X &
B
OV
£ — |~
ANALYST -
DATE:
TIME:

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

July, 2007



SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB #/SAMPLE ID TEST START DATE TIME
CLIENT | TESTEND  DATE TIME
) AGE AND SOURCE OF MINNOWS
5 D AY (NUMBER SURVIVING) SURVIVAL
REP # start | 3 4 5/ 6 7% MEAN %|CV
[CONC:  |A ] [4 e 2 > 7 (M c—
B | | > | £ ] |
c l | > 2 / Z
C/ D e I [T e g pu =5 A =
E - e
REP# |[start 1 2 3 4 5 6 7|% MEAN %]|CV
[CONC._|A Z =z |2 P = 1=
B [ T { \ { {
. C P & 3 z
Bb D — |~ B 3 - ot b
E
REP# |[start a0 2 3 4 5 6 7[% MEAN %|CV
[CONC. _|A prd ez | Z 3 2 |2
B -
C 2>
U2 e e
E
REP# |start 1 2 3 4 5 6 7[% MEAN %|CV
[coNC: |A 7 | 21 c 2 2 Z |l z
B ( 2 _
Qp C | 2
D- — P il ~— o | —
E
REP# |[start 1 2 3 4 5] 6 7[% MEAN %|CV
[CONC: _|A | 7 o > 1 3 " - | 2
B - 1 4_l} 72 é ,f
~— |C
7 ]9 D &+ a2 | 2 |7
g :
REP# |[start 1 2 3 4 5] 6] 7% MEAN %]|CV
[CONC:  |A 4 A — 2 2 17
B P} | [
00 C ] — | & [ |
\ D o — | —— 2= "f -
E
ANALYST ¥ I kP 1t | ok (gp KPP il
DATE: %_ )@ }E%g 3z 15 133 [3/3/ ]|
TIME: 150 1] / |13 174 901 1405 11030

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 ;, . S TESTEND  DATE TIME
Urston | D AGE AND SOURCE OF MINNOWS
D AY (NUMBER SURVIVING) SURVIVAL
REP# |start 1 2 3 4 5 6 7% MEAN %]CV
[CONC. |A e Al < “ 2 2z | % <
B | [ ,
: C
C D — - T — L —  |—
E
REP# |[start 1 2 3 4 5 ° 6] - 7% MEAN %|CV
[CONC: _|A — e 2 2 ?
B
G
L e
E :
REP# |start 1 2 3 4 5] . 6] . 7% MEAN %|CV
[cONnC: A pd 2 2 | 2 I /
B
C
I,{ Z/ b e P el I el i P E
E . :
REP# |start I 2 3 4 . 5 . 6 7% MEAN %]CV
[cONC: |A 2 l PiA [
B A
C el
% D = L1 o L | 1T | 7 .
E t !
REP# |start 1 2 3 4 5 . 6 7% MEAN %|CV
[cCONC: |A 2. 7z | =z 4 rd 2z 7
B il | [
C /
e e e ———
E &
REP# |stat [ 1 2 3 4 5| 6 7% MEAN %|CV
[CONC:  |A Z =\ =2 % ¢ & [4
B ]
G
E f
ANALYST : Ck
DATE: .24
TIME: \[110

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 | ) I 2 TESTEND DATE TIME
1 Jz W\_ AGE AND SOURCE OF MINNOWS
S D A Y (NUMBER SURVIVING) SURVIVAL
REP# |start 1 2 3 4 5 6 7[% MEANS
[CONC._|A 2 W < 1 <% % 3 7 o : LAY
B [ I | [ T
i C l [ | | i
D e ’F_ 2 L/ J_— ~L_—
E " .
REP# |start 1 2 3 4 5 6 71% MEAN %[CV
[CONC._|A e 7 3 [ 2 1!
B | ] 2
} L c / N )
D | e -
E * 7
REP# |start 1 2 3 4 5] 6 71% MEAN %|CV
[CONC: [A g | Z 2 4 4 =
B | /
C | l /
W e
E L
REP# |start 1 2 3 4 5 6 71% MEAN %]|CV
[CONC. |A v 7 C | < 2 ¢
B ] 0 | \
v C | |
6 D. e 1 P il P S S r_
E ' )
REP# |[start 1 2 . 3 4 5 . 6 7[% ~[MEAN %|CV
[CONC:]A 2 - = C 2 " g [ '
B | ) 5 | ' - c
~ {C | \ F
L b e 2 s e s 1Tz
E I 8 -
REP# |start 1 2 3 4 5 6 7% MEAN %|CV
[CONC:  ]A 7 =1 7 -7 7 2 Z
B ) I
O G ] .
0 E =TT T = ==
E
ANALYST (A
DATE: Sl
TIME: 11:79°

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 1 TESTEND  DATE TIME
o 1o N AGE AND SOURCE OF MINNOWS
ACSTON /DAY (NUMBER SURVIVING) SURVIVAL
REP# |stat | — 1 2 3 4 5 6 7[% MEAN %GV
IE;ONC A 7 K E‘ ¢ 5 < Z
B / [
C B ’ ’
D —_— — —1 = p —r—- == T
E .
REP# |[start 1 2 3 4 5 6 71% MEAN %]CV
[CONC: |A 4 T | 2 2 il = =
B [ [ [ [
fL c / [ ! |
2 ,
REP# |[start 1 2 3 4 5 « 6 71% MEAN %]|CV
[coNG._|A 7 il S 1 9 & [ & | &
B [ [ (
5 ] 1B
\/({L’ D — —_ - = L —_ _l,, e
E ' :
REP# |start N 2 3 4 5] . 6 71% MEAN %|CV
[CONC: _|A & Ll 2 14 |9 le | L
B [ [
— | |
5(1 IS e R = i N [ S T
c
REP# |start —_ 1] 2 3 4 — 5 . 6 71% “[MEAN %|CV
[CONC: |A Z: & i 2 d 2 17 7 '
B | [ l A
_ C | | |
T Mt = i e e = e
E
REP# |start 1 2 3 4 5 6] 7% MEAN %|CV
[CONC: |A L I {_ = 2 |/ 2
B >
C ) . - o
\CO D — | == | B =il — Z-
E
ANALYST Ck—
DATE: -4
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 / ] | — TESTEND DATE TIME
[ 751D F— AGE AND SOURCE OF MINNOWS
4 = D AY (NUMBER SURVIVING) SURVIVAL
REP# |[start 1 2 3 4 5 6 7[% MEAN %|CV
[CONC._|A A 4 <z | X 2 £ % ¢4
B [ | [ /
C | [ | /
P g I iy = Y I
E .
REP# |[start 1 2 3 4 5 6 7[% MEAN %|CV
[CONC: A z 1z Z 2 ¢ 1%
B [ [ |
c | |
27 ¢ A :
E L =
REP# |start 1 2 3 4 5 6 71% MEAN %[CV
[CONC: [A (v = e 7 D) £ 7 Z
B L [ | J, I /
C f | | | | [
P il I 9 I 2 S I
E ' '
REP# [stat | ~— 1 2 3 4 5 6]  7|% MEAN %|CV
[CONC: A ~ |7 ( % P 77 7 7.
B
C
\b/b E < ) B g7 = + = <
E £\
REP# |start 1 2[ 3 4 5] . 6 71% ~|MEAN %[CV
[CONC: |A =2 7> i & 71 Erd o '
B L= A~ J
C ]
D £ ) I o = | = =
v/a =t
REP# |[start - 1 2 . 3 4 5] 6] = 7% MEAN %|CV
[CONC:_|A -~ rd L 2 17 12 1~
B i [ ( ]
\ c |
’ 00 D T == [ — =
E
ANALYST : A
DATE: - 3-29
TIME: TR

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: K903009 TEST DATES (BEGIN / END): 3/25/09, 4/1/09
CLIENT: EEMA WEIGHING DATE / TIME: 416/09, 1520
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  |numgeR OF
TIN+LARVAE TIN LARVAE oF LARVAE
REP # (9) (9) (9) LARVAE (mg)
CONTROL |A 0.95351 0.95124 0.00227 8 0.284 AVG DRY
B 0.99254 0.98993 0.00261 8 0.326 WEIGHT (mg)
c 0.97188 0.96910 0.00278 8 0.348 0.329
D 0.95509 0.95214 0.00295 8 0.369 cv
E 0.97889 0.97635 0.00254 8 0.317 9.7
CONC: A 0.93840 0.93575 0.00265 8 0.331 AVG DRY
B 0.98136 0.97749 0.00387 8 0.484 WEIGHT (mg)
2% |C 0.94360 0.94044 0.00316 8 0.395 0.379
D 0.99625 0.99335 0.00290 8 0.363 cv
E 0.95046 0.94788 0.00258 8 0.323
CONC: A 0.94246 0.93873 0.00373 8 0.466 AVG DRY
B 0.95690 0.95316 0.00374 8 0.467 WEIGHT (mg)
2% |C 0.96686 0.96287 0.00399 8 0.499 0.469
D 0.96385 0.95972 0.00413 8 0.516 cv
E 0.99220 0.98902 0.00318 8 0.397
CONC: A 0.99195 0.98798 0.00397 8 0.496 AVG DRY
B 0.98862 0.98524 0.00338 8 0.423 WEIGHT (mg)
56% |C 1.00393 1.00007 0.00386 8 0.482 0.482
D 0.96100 0.95651 0.00449 8 0.561 cv
E 0.96090 0.95732 0.00358 8 0.448
CONC: A 1.00850 1.00457 0.00393 8 0.491 AVG DRY
B 0.98929 0.98453 0.00476 8 0.595 WEIGHT (mg)
75% |C 0.99563 0.99149 0.00414 8 0.518 0.598
D 1.00776 1.00149 0.00627 8 0.784 cv
E 0.95758 0.95275 0.00483 8 0.604
CONC: A 1.03154 1.02523 0.00631 8 0.789 AVG DRY
B 0.94874 0.94380 0.00494 8 0.618 WEIGHT (mg)
100% |C 0.94664 0.94130 0.00534 8 0.668 0.655
D 0.98616 0.98093 0.00523 8 0.654 cv
E 0.97229 0.96789 0.00440 8 0.550 13.3

REMARKS:

CV = (STANDARD DEVIATION/MEAN)*100




Pimephales promelas FATHEAD MINNOW TEST 1000.0
. WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST
LAB #/#s: __ K90 TEST DATES (BEGIN / END): zgéﬂ% % éﬁ /#
CLIENT: __ [, . fm WEIGHING DATE / TIME:__ 4 /4/0F |
ANALYSTS: p DRYING TEMP (DEGREES C): /»/)
SAMPLE ID: DRYING TIME (HOURS): 2.
FINAL _ DRY '
DRY INTIAL [ TOTAL DRY WEIGHT
WEIGHT | WEIGHT | WEIGHT OF |\ymeerl OF
TIN+LARVAE TIN LARVAE oF | LARVAE
REP#| _ _(9) (9) (@) LARVAE| (mg)
controL [A Oz B[O 512¥ AVG DRY
B_|Aaga264 | 9243 WEIGHT (mg)
C_ 1092188 1096910
D | asbd n9gzly cv
E C?HQQ# 1) Q7035
[cone: 37 _IA ARYL. /‘ g 3%, AVG DRY
B (93136 WEIGHT (mg)
c__|o4h @) .‘1‘1 ug
D IEE% QC;? ;gg cv
E_ |n9sd P 2% :
~ |cone: 47 |A AL \nY=S573 AVG DRY
B G 52l WEIGHT (mg)
G b7R7
D 04335 6. 7'& cv
E 1o9%.70 |la939%T
[cone: L1, 1A ~A995 1o quq AVG DRY -
=B WEIGHT (mg)
C (1100 % s
D : O cv
E n%_ 09 §b
[conc:75TTA [:00&50 | L.0 AVG DRY
1B b g k WEIGHT (mg)
G L
D ;! %‘7 cv
E__| 09z 1o, "IELYE
conci) [A . [.63(5¢ _L%%ﬂﬁ AVG DRY
B 0-75}53 79 1 094350 WEIGHT (mg)
c o ] '%Z; d 10.94.%H _
D X015 cV
E ‘?t?q 9674
CV= (STANDARD DEVIATION/MEAN)*100
REMARKS:

July, 2007



AA# K903009, FATHEAD MINNOW SURVIVAL, CHRONIC 3-25-09
File: J:\TOXSTAT\MONTE\FHSURV™1. Transform: ARC SINE (SQUARE ROOT(Y))

Shapiro - Wilk's test for normality

=
]
o
o
w
(o)

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

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# K903009, FATHEAD MINNOW SURVIVAL, CHRONIC 3-25-09
File: J:\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# K903009, FATHEAD MINNOW SURVIVAL, CHRONIC 3-25-09
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 0.8750 1.2094

1 CONTROL 2 1.0000 1.3931

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 0.8750 1.2094

2 32 % EFFLUENT 2 1.0000 1.3931

2 32 % EFFLUENT 3 0.8750 1.2094

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 0.7500 1.0472
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 1.0000 1.3931
6 100 % EFFLUENT 4 0.8750 1.2094
6 100 % EFFLUENT 5 1.0000 1.3931
AA# K903009, FATHEAD MINNOW SURVIVAL, CHRONIC 3-25-09
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 1.320 25.00 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 1.287 24 .50 16.00 5.00
6 100 % EFFLUENT 1.356 27.50 16.00 5.00

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



AA# K903009, FATHEAD MINNOW GROWTH CHRONIC, 3-25-09
File: J:/toxstat/monte\FHGROWTH. Transform: ARC SINE (SQUARE ROOT(Y))

Shapiro - Wilk's test for normality

=
I

0.931

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

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

AA# K903009, FATHEAD MINNOW GROWTH CHRONIC, 3-25-09
File: J:/toxstat/monte\FHGROWTH. Transform: ARC SINE (SQUARE ROOT (Y))

Bartlett's test for homogeneity of variance

Calculated Bl statistic = 7.83
Table Chi-square value = 15.09 (alpha = 0.01, d4df = 5)
Table Chi-square value = 11.07 (alpha = 0.05, df = 5)

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

TITLE: AA# K903009, FATHEAD MINNOW GROWTH CHRONIC, 3-25-09
FILE: J:/toxstat/monte\FHGROWTH.
TRANSFORM: ARC SINE (SQUARE ROOT(Y)) NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE

1 CONTROL 1 0.2840 0.5620

1 CONTROL 2 0.3260 0.6077

1 CONTROL 3 0.3480 0.6310

1 CONTROL 4 0.3690 0.6529

1 CONTROL 5 0.3170 0.5980

2 32 % EFFLUENT 1 0.3310 0.6130

2 32 % EFFLUENT 2 0.4840 0.7694

2 32 % EFFLUENT 3 0.3950 0.6796

2 32 % EFFLUENT 4 0.3620 0.6456

2 32 % EFFLUENT 5 0.3230 0.6045

3 42 % EFFLUENT 1 0.4660 0.7514

3 42 % EFFLUENT 2 0.4670 0.7524

3 42 % EFFLUENT 3 0.4990 0.7844

3 42 % EFFLUENT 4 0.5160 0.8014

3 42 % EFFLUENT 5 0.3970 0.6817

4 56 % EFFLUENT 1 0.4960 0.7814



4 56 % EFFLUENT 2 0.4230 0.7081
4 56 % EFFLUENT 3 0.4820 0.7674
4 56 % EFFLUENT 4 0.5610 0.8466
4 56 % EFFLUENT 5 0.4480 0.7333
5 75 % EFFLUENT 1 0.4910 0.7764
5 75 % EFFLUENT 2 0.5950 0.8810
5 75 % EFFLUENT 3 0.5180 0.8034
5 75 % EFFLUENT 4 0.7840 1.0874
5 75 % EFFLUENT 5 0.6040 0.8902
6 100 % EFFLUENT 1 0.7890 1.0935
6 100 % EFFLUENT 2 0.6180 0.9045
6 100 % EFFLUENT 3 0.6680 0.9567
6 100 % EFFLUENT 4 0.6540 0.9419
6 100 % EFFLUENT 5 0.5500 0.8355
AA# K903009, FATHEAD MINNOW GROWTH CHRONIC, 3-25-09
File: J:/toxstat/monte\FHGROWTH. Transform: ARC SINE (SQUARE ROOT (Y))
ANOVA TABLE
SOURCE DF SS MS F
Between 5 0.411 0.082 14.378
Within (Error) 24 0.137 0.006
Total 29 0.549
Critical F value = 2.62 (0.05,5,24)
Since F > Critical F REJECT Ho: All equal
AA# K903009, FATHEAD MINNOW GROWTH CHRONIC, 3-25-09
File: J:/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 0.610 0.329
2 32 % EFFLUENT 0.662 0.379 -1.089
3 42 % EFFLUENT 0.754 0.469 -3.008
4 56 % EFFLUENT 0.767 0.482 -3.282
5 75 % EFFLUENT 0.888 0.598 -5.797
6 100 % EFFLUENT 0.946 0.656 -7.025
Dunnett table wvalue = 2.36 (1 Tailed Value, P=0.05, df=24,5)

AA# K903009, FATHEAD MINNOW GROWTH CHRONIC, 3-25-09
File: J:/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 % EFFLUENT 5 0 7

3 % EFFLUENT 5 0. o/

4 56 % EFFLUENT 5 0.101 30.7 -0.153
5 % EFFLUENT 5 0 7

6 % EFFLUENT 5 0 7



APPENDIX D

Ceriodaphnia dubia Raw Data and Statistics
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AA # K903009, C. DUBIA CHRONIC, REPRODUCION, 3-25-09
File: J:\TOXSTAT\MONTE\C.DUB Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

*kkkk%*%** Shapiro - Wilk's Test is aborted *****#%x

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

Total number of replicates = 60

AA # K903009, C. DUBIA CHRONIC, REPRODUCION, 3-25-09
File: J:\TOXSTAT\MONTE\C.DUB Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance

Calculated Bl statistic = 4.69
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 i 9 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 0.
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 ALIVE DEAD TOTAL ANIMALS
CONTROL 9 1 10
56% 9 1 10



CRITICAL FISHER'S VALUE (10,10,9) (p=0.05) IS 4. b VALUE IS 9.

Since b is greater than 4 there is no significant difference
between CONTROL and TREATMENT at the 0.05 level.

FISHER'S EXACT TEST

B NUMBER OF
i I??¥TIFI?ATI?N ALIVE DEAD TOTAL ANIMALS
CONTROL 9 1 10
________ 75% 9 1 10
_____ TOTAL 18 2 20
CRITICAL FISHER'S VALUE (10,10,9) (p=0.05) IS 4. b VALUE IS 9.

Since b is greater than 4 there is no significant difference
between CONTROL and TREATMENT at the 0.05 level.

FISHER'S EXACT TEST

NUMBER OF B
IDENTIFICATION AL%VE DE%P_ T?T%%_%?{?%%?_
CONTROL 9 1 10
100% 9 . 1 B ) 1? _____
____________________ e S L
CRITICAL FISHER'S VALUE (10,10,9) (p=0.05) IS 4. b VALUE IS 9.

Since b is greater than 4 there is no significant difference
between CONTROL and TREATMENT at the 0.05 level.

SUMMARY OF FISHER'S EXACT TESTS

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



CONTROL 10 1
1 32% 10 0
2 42% 10 0
3 56% 10 1
4 75% 10 1
5 100% 10 1
TITLE: AA # K903009, C. DUBIA CHRONIC, REPRODUCION, 3-25-09
FILE: J: \TOXSTAT\MONTE\C.DUB
TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 22.0000 22.0000
1 CONTROL 2 16.0000 16.0000
1 CONTROL 3 10.0000 10.0000
1 CONTROL 4 26.0000 26.0000
1 CONTROL 5 13.0000 13.0000
1 CONTROL 6 15.0000 15.0000
1 CONTROL 7 16.0000 16.0000
1 CONTROL 8 14.0000 14.0000
1 CONTROL 9 21.0000 21.0000
1 CONTROL 10 14.0000 14.0000
2 32 % EFFLUENT 1 17.0000 17.0000
2 32 % EFFLUENT 2 15.0000 15.0000
2 32 % EFFLUENT 3 16.0000 16.0000
2 32 % EFFLUENT 4 19.0000 19.0000
2 32 % EFFLUENT 5 10.0000 10.0000
2 32 % EFFLUENT 6 12.0000 12.0000
2 32 % EFFLUENT 7 10.0000 10.0000
2 32 % EFFLUENT 8 20.0000 20.0000
2 32 % EFFLUENT 9 10.0000 10.0000
2 32 % EFFLUENT 10 17.0000 17.0000
3 42 % EFFLUENT 1 14.0000 14.0000
3 42 % EFFLUENT 2 10.0000 10.0000
3 42 % EFFLUENT 3 15.0000 15.0000
3 42 % EFFLUENT 4 19.0000 19.0000
3 42 % EFFLUENT 5 14.0000 14.0000
3 42 % EFFLUENT 6 13.0000 13.0000
3 42 % EFFLUENT 7 14.0000 14.0000
3 42 % EFFLUENT 8 15.0000 19.0000
3 42 % EFFLUENT 9 14.0000 14.0000
3 42 % EFFLUENT 10 24 .0000 24.0000
4 56 % EFFLUENT 1 23.0000 23.0000
4 56 % EFFLUENT 2 16.0000 16.0000
4 56 % EFFLUENT 3 23.0000 23.0000
4 56 % EFFLUENT 4 17.0000 17.0000
4 56 % EFFLUENT 5 7.0000 7.0000
4 56 % EFFLUENT 6 17.0000 17.0000
4 56 % EFFLUENT 7 17.0000 17.0000
4 56 % EFFLUENT 8 12.0000 12.0000
4 56 % EFFLUENT 9 0.0000 0.0000
4 56 % EFFLUENT 10 19.0000 19.0000



5 75 % EFFLUENT 1 18.0000 18.0000
5 75 % EFFLUENT 2 12.0000 12.0000
5 75 % EFFLUENT 3 10.0000 10.0000
5 75 % EFFLUENT 4 14.0000 14.0000
5 75 % EFFLUENT 5 17.0000 17.0000
5 75 % EFFLUENT 6 13.0000 13.0000
5 75 % EFFLUENT 7 15.0000 15.0000
5 75 % EFFLUENT 8 11.0000 11.0000
5 75 % EFFLUENT 9 2.0000 2.0000
5 75 % EFFLUENT 10 18.0000 18.0000
6 100 % EFFLUENT 1 9.0000 9.0000
6 100 % EFFLUENT 2 11.0000 11.0000
6 100 % EFFLUENT 3 16.0000 16.0000
6 100 % EFFLUENT 4 19.0000 19.0000
6 100 % EFFLUENT 5 8.0000 8.0000
6 100 % EFFLUENT 6 13.0000 13.0000
6 100 % EFFLUENT 7 15.0000 15.0000
6 100 % EFFLUENT 8 11.0000 11.0000
6 100 % EFFLUENT 9 0.0000 0.0000
6 100 % EFFLUENT 10 17.0000 17.0000

AA # K903009, C. DUBIA CHRONIC, REPRODUCION, 3-25-09
File: J:\TOXSTAT\MONTE\C.DUB Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF SS MS F
Between 5 154.283 30.857 1.176
Within (Error) 54 1416.700 26.235
Total 59 1570.983

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

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

AA # K903009, C. DUBIA CHRONIC, REPRODUCION, 3-25-09

File: J:\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 16.700 16.700
2 32 % EFFLUENT 14.600 14.600 0.917
3 42 % EFFLUENT 15.600 15.600 0.480
4 56 % EFFLUENT 15.100 15.100 0.698
5 75 % EFFLUENT 13.000 13.000 1.615
6 100 % EFFLUENT 11.900 11.900 2.095

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



AA # K903009, C. DUBIA CHRONIC, REPRODUCION, 3-25-09

File: J:\TOXSTAT\MONTE\C.DUB

DUNNETT'S TEST =

TABLE 2 OF 2

Transform: NO TRANSFORMATION

Ho:Control<Treatment

NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 CONTROL 10
2 32 % EFFLUENT 10 5.291 31.7 2.100
3 42 % EFFLUENT 10 5.291 31.7 1.100
4 56 % EFFLUENT 10 5.291 31.7 1.600
5 75 % EFFLUENT 10 5.291 31.7 3.700
6 100 % EFFLUENT 10 5.291 31.7 4.800
AA # K903009, C. DUBIA CHRONIC, REPRODUCION, 3-25-09
File: J:\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 16.700
2 32 % EFFLUENT 14.600 96.00 75.00 10.00
3 42 % EFFLUENT 15.600 96.50 75.00 10.00
4 56 % EFFLUENT 15.100 108.00 75.00 10.00
5 75 % EFFLUENT 13.000 87.50 75.00 10.00
6 100 % EFFLUENT 11.900 83.00 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 3- 2509 /N Ao/
SPECIES ,D/M}iﬂééi /,ﬂ//'&wﬁ 4
QUANTITY SHIPPED S4o0”
AGE/LIFE STAGE it éé( ySboe T~
BROODSTOCK SOURCE — ,me 7@%/&
CULTURE WATER ?dwn/a/aﬁ
ALKALINITY (Mg/l as CaCOs) =80
@ll as CaCO3)/Salinity (ppt) —lo
FEEDING /4)?5»//:.‘

COMMENTS

PACKAGED BY ___ L&l

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: 7/13/06
SPECIES: Ceriodaphnia dubia
AGE: Variable
LIFE STAGE: Adult
HATCH DATE: Variable
BEGAN FEEDING: Immediately
FOOD: YTC, Selenastrum sp.
Water Chemistry Record: Current Range
TEMPERATURE: 24°C 22-25°C
SALINITY/CONDUCTIVITY: - e
TOTAL HARDNESS (as CaCO;): 126 mg/l 60-138 mg/l
TOTAL ALKALINITY (as CaCOs): 60 mg/1 50-110 mg/l
pH: 8.00 6.98-8.32
Comments:
/F‘acﬂity Supervisor

Aquatic BioSystems, Inc ¢ Quality Research Organisms



APPENDIX F

Quality Assurance Charts



ARKANSAS ANALYTICAL, INC.

FATHEAD MINNOW SURVIVAL

QUALITY ASSURANCE
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ARKANSAS ANALYTICAL, INC.

CERIODAPHNIA DUBIA SURVIVAL
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APPENDIX G

Lab Certification



has earned certification by law in acco
LEnvironmental Laboratory Cert

e G e D e T

State of Arkansas
Department of Environmental Quality
Laboratory Certification Program

Arkansas Analytical, Inc.

Little Rock, AR

rdance with Code Annotated $8-2-201 et seq., the State
ification Program Act Jor the following parameters:

Alkalinity
Ammonia
BOD
Bromide
CBOD
Chloride
Chlorine
COD
Conductivity
Cyanide
Fluoride
Hardness
Nitrate
Nitrite

Qil & Grease

Orthophosphate
Perchlorate

pH

Phenol

Sulfate

Sulfide

TDS

TKN

TOC

Total Phosphorus
Total Solids
TSS

Turbidity

Vol Solids
Aluminum

Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cabalt
Copper
Hex. Chromium
fron

Lead
Magnesium
Manganese

Mercury Explosives
Molybdenum GRO

Nicke| TPH

Potassium Acute Toxicity
Selenium Chronic Toxicity
Silver Herbicides
Sodium Pesticides & PCBs
Strontium Semi-volatiles
Thatlium Volarile Orzanics
Tin

Titanium

Vanadium

Zinc

Fecal Coliform

DRG

—————

T ———

Laboratorv ID: 60-1754
Certificate Number: 08-073-0
Issued Date: 30 October 2008

d@,{_ho\ )”/@»A’v
Expired Date: 30 October 2009

ADEQ Director
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