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| Introduction

This report contains test results for toxicity testing for the City of Sheridan, NPDES
permit number AR0034347. The plant is located in the Southeast % of the Northwest ¥
of Section 11, Township 5 South, Range 13 West, in Grant County, Arkansas. The
discharge is to receiving waters named Big Creek to Hurricane Creek, then to the Saline
River in Segment 2C of the Ouachita River Basin.

The permit requires chronic biomonitoring testing quarterly for Ceriodaphnia dubia and
Pimephales promelas. The test results in this report represent the testing of the first
quarter of 2016.

Plant Operations

To be provided by permittee.
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Source of Effluent and Dilution Water

Effluent sample was collected as follows:

Sample Collection:

Date, Time Started

Date, Time Ended

Sample #1: 1-11-16, 1403 1-12-16, 1303
Sample #2: 1-12-16, 1520 1-13-16, 1420
Sample #3: 1-13-16, 1634 1-14-16, 1534

The following information was collected upon immediate receipt of the samples at the

laboratory:

Sample Receiving Date, Time Sample(s) Temperature Upon Receipt
Information: Received (O

Sample #1: 1-12-16, 1635 6

Sample #2: 1-14-16, 0827 0

Sample #3: 1-14-16, 1700 6

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 because of either zero flow conditions or
due to an earlier characterization of the receiving water as being toxic.

The dilution water used in the toxicity tests was synthetic moderately hard. It was
prepared using Elga Maxima ultra pure water according to EPA specifications. Each
batch 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 13%, 17%, 23%, 31%, and 41%.
The low-flow effluent concentration (critical dilution) was defined as 31% 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 < 48 hour old Fathead Minnows, Pimephales
promelas, which were purchased from Aquatox; a copy of the organism history is
provided in Appendix D.

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 Pimephales promelas
Results | Pass | Fail

Greater than or equal to 80% survival 97.5% X
The percent coefficient of varjation between replicates must | 5.73% X
be 40% or less for survival

Minimum of 0.25 mg average dry weight of surviving 0.730 X
controls

The percent coefficient of variation between replicates must 8.68%| X

be 40% or less for growth

TEST ACCEPTANCE CRITERIA for Ceriodaphnia dubia
/| Results | Pass | Fail

Greater than or equal to 80% survival 90% X
Average of 15 or more young per surviving female 16.0 X
At least 60% of surviving females should have produced 3 60% X
broods

The percent coefficient of variation between replicates must | 18.2% 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 water as dilution water. The results of the reference
toxicant were:

REFERENCE TOXICANT
Ceriodaphnia dubia 12/1/15-12/9/15 Pimephales promelas 12/1/15-12/8/15
NOEC Survival: 500 ppm KCl NOEC Survival: 500 ppm KCI
LOEC Survival: 1000 ppm KCI LOEC Survival: 1000 ppm KC1
NOEC Reproduction: | 250 ppm KCl NOEC Growth: 500 ppm KCI
LOEC Reproduction: | 500 ppm KCl LOEC Growth: 1000 ppm KCl

Quality Assurance charts are provided in AppendixE.
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Summary of Results

Ceriodaphnia dubia Pimephales promelas
NOEC / LOEC Survival 41% /NA NOEC / LOEC survival 41% / NA
NOEC / LOEC Reproduction 41% /NA NOEC / LOEC growth 41% / NA
Mean number of neonates 24.7 %CV survival (critical 0%
(critical dilution) dilution)
%CV Reproduction (critical 19.0% Mean dry weight (critical 0.756
dilution) dilution) in milligrams
%CV growth (critical 7.48%
dilution)
PMSD Reproduction 32.1% PMSD Growth 12.2%

Conclusion

Chronic static renewal larval survival and growth test using fathead minnow, Pimephales
promelas, (Method 1000.0)

The permit issued to the City of Sheridan, AR0034347, specifies that the critical dilution

is 31% effluent. The effluent samples did not exhibit lethal or sublethal effects at the
critical dilution, and, as such, passed the test.

Chronic static renewal survival and reproduction test using Ceriodaphnia dubia, (Method
1002.0)

The permit issued to the City of Sheridan, AR0034347, specifies that the critical dilution
is 31% effluent. The effluent samples did not exhibit lethal or sublethal effects at the
critical dilution, and, as such, passed the test.

Biomonitoring Analyst:

Tracy Bounds, Melissa Bird, Chris Turney, Zabrina Ruggles, Shannon Turney

Reviewed by:

)
I AWUN TD'MW(:M

Tracy Botihds, lab manager

Toxicity testing, Pimephales promelas and Ceriodaphnia dubia, City of Sheridan, Lab # K1601005, Page 6




SUMMARY REPORTING FORMS FOR CHRONIC BIOMONITORING
FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL
PIMEPHALES PROMELAS

PERMITTEE: City of Sheridan

NPDES #: AR0034347

Sample Collection: Date, Time Started Date, Time Ended
Sample #1; 1-11-16, 1403 1-12-16, 1303
Sample #2: 1-12-16, 1520 1-13-16, 1420
Sample #3: 1-13-16, 1634 1-14-16, 1534

Test initiated (date, time): 1-13-16, 1030

Dilution water used:

Moderately Hard Synthetic

Test terminated (date, time): 1-20-16, 1150

DATA TABLE FOR FATHEAD MINNOW SURVIVAL

Percent Survival in Replicate Chambers

Mean Percent Survival

Effluent Conc % A B C D 48 hours| 7 days CV %
0% 87.5] 100 | 100 | 100 97.5 1975
13% 100 | 87.5] 100 | 87.5 97.5 | 95
17% 100 | 100 [ 100 { 100 100
23% 100 | 100 | 100 | 100 100
31% 100 [ 100 | 100 | 100 100
41% 100 | 100 | 100 | 87.5 97.5
DATA TABLE FOR GROWTH OF FATHEAD MINNOWS
Average Dry Weight in milligrams in replicate
_ chambers ‘
Effluent Conc % A B c D {| Mean Dry Weight CV%
0% 0.626 | 0.719 ] 0.774 | 0.784 0.730
13% 0.739 | 0.679 | 0.671 | 0.651 0.684
17% 0.748 | 0.776 | 0.770 | 0.742 0.737
23% 0.758 | 0.730 | 0.750 | 0.821 0.757
31% 0.781 | 0.696 | 0.749 | 0.838 0.756 7.48%
41% 0.730 | 0.751 | 0.861 | 0.662 0.738

Coefficient of Variation = standard deviatioﬁ'/ mean * 100
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SUMMARY 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 contrd survival for:

a) LOW FLOW OR CRITICAL DILUTION, (23%)  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, (23%) 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)= 41 % effluent
b) NOEC growth (parameter TPP6C)= 41 % effluent

c) Coefficient of variation (parameter TQP6C)= 8.68 %
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SUMMARY REPORTING FORMS FOR CHRONIC BIOMONITORING
Ceriodaphnia dubia SURVIVAL AND REPRODUCTION

Permittee: City of Sheridan

NPDES #: AR0034347

Sample Collection:

Date, Time Started

Date, Time Ended

Sample #1: 1-11-16, 1403 1-12-16, 1303
Sample #2: 1-12-16, 1520 1-13-16, 1420
Sample #3: 1-13-16, 1634 1-14-16, 1534

Test initiated (date, time): 1-13-16, 1000

Dilution water used:

Moderately Hard Synthetic

Test terminated (date, time): 1-19-16, 1600

Ceriodaphnia dubia SURVIVAL AND REPRODUCTION

NUMBER OF YOUNG PRODUCED PER FEMALE @ TEST TERMINATION

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

PERCENT EFFLUENT
Replicate 0% 13% 17% 23% 31% 41%
A 13 17 30 20 18 29

B 19 22 24 28 26 32

C 16 23 25 25 18 28

D 16 20 25 27 22 26

E 14 22 26 23 23 26

F 13 19 26 25 31 25

G 15 24 26 27 26 28

H 22 27 23 24 25 27

| X 11 18 20 23 26 30

J 16 27 23 22 32 X 0
Mean 15.5 21.9 248 24.4 247 25.1
Mean/surviving female| 16.0 21.9 24.8 24.4 24.7 27.9
CV%* 18.2 il 190 [0

*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: City of Sheridan NPDES #: AR0034347
PERCENT SURVIVAL
PERCENT EFFLUENT 0% 13% 17% 23% 31% 41%
Time of Reading:
24 HOURS _ 100 100 100 100 100 100
48 HOURS 100 100 100 100 100 100
Test termination 90 100 100 100 100 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, (23%): 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, (23%): 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)= 41__ % effluent
b) NOEC reproduction (parameter TPP3B)= 41 % effluent
¢) Coefficient of variation (parameter TQP3B)= 19.0 %
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Sheridan Waterworks Sheridan Waterworks Chronic Toxicity 1 Day (100%) {i1. Cool, 4 Degrees Centigrade 4, Thiosulfate for Dechlorination
104 W High St. P.O. Box 486 2Day (50%) |2 Sulfuric Acid (H,80,), pH <2 5. Hydrachloric Acid(HCI)
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CLIENT INFORMATION

11701 Interstate 30, Bldg. 1, Ste. 115

Little Rock, AR 72209

b)) PHONE: . 501-455-3233.

. FAX 501 455 6118

BILLING INFORMATION ]

Project Description

Telephone: 870-942-2722 C

Turnaround Time Preservation Codes:
Sheridan Waterworks Sheridan Waterworks Chronic Toxicity 1 Day (100%) |I. Cool, 4 Degrees Centigrade 4. Thiosulfate for Dechtorination
104 W High St. P.O. Box 486 2 Day (50%) [[2. Sulfuric Acid (H,S0O,), pH <2 5. Hydrachloric Acid(HCI)
Sheridan, AR 72150 Sheridan, AR 72150 Reporting Information 3 Day (26%) ||3. Nitric Acid (HNO,), pH <2 6. Sodium Hydroxide (NaOH), pH > 12

Hewting )
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Bottle Type Cade

Attn: David Fitzgerald

Fax: 870-942-1937

Preservative Code:
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G = Glass; P =Plastic

V = Seplum; A = Amber

(il o

Men Crbor et
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2. Received by: (Signature)

/
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REMARKS / SAMIPLE COMMENTS

=y

3. Relinquished by: (Signature}

-

Date/Time

-

4. Received by lab: (Signature)

o
L

. CUSTODY SEALS: \/_ Yes __ No
. GONTAINERS CORREGT: Yes __ No
. COG/LABELS AGREE: Yes __ No
. RECEIVED ON ICE: * 4+ Yes No

(8]
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" . FAX: 801- 455 6118

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

.1, Ste. 115

GHAIN OF GUSTODY RECORD

CLIENT INFORMATION BILLING TNFORMATION

Telephone: 870-942-2722

<

Houune >

J Project Description Il Turnaround Time Preservation Codes:
Sheridan Waterworks Sheridan Waterworks Chronic Toxicity 1 Day (100%) 1. Coo), 4 Degrees Cenligrade 4, Thiosulfate for Dechlorination
104 W High St. P.O. Box 486 2 Day (50%) |f2. Sulfuric Acid (H,SO)), pl <2 5. Hydrochloric Acid(HC)
Sheridan, AR 72150 Sheridan, AR 72150 Reporting Information 3 Day (26%)  [[3. Nitric Acid (HNOy), pH <2

6. Sadium Hydroxide (NaOH), pH > 12

TEST PARAMET

ERS

Botlle Type Code

Attn: David Fitzgerald

Fax: 870-942-1937 Preservalive Code:| 1 G = Glass; P = Plastic
Email: sherldanwater@windstream.net Bollle Type:| P V = Septum; A = Amber
W W /}“&‘4 PG(‘ W g An%ﬁﬁﬁork
Sampler(s) Signature Sampler(s) Printed é Order Number:
Field SANPLE COLLECTION humberl| SAMPLE %
Number Date/s Timels Grab || comp Bo(l)lfles Matrix IDENTIFICATION/ DESCRIPTION 5 -
\!!Q-p}g/:[‘é, [é}"{-lS}é/ X |l 24 |lwater||Final Discharge X \;c')'é.@Loo(SC
1. Relinquished by: {Signature Date/Time 2. Received by: (Signature) SANMPLE COMDITION UPON REGERT IN LAB REMARKS / SAVMPLE COMMENTS
1. CUSTODY SEALS: lYes __No
/@é&’v‘ )/é\/é«_/ \ 700 // 2. GONTAINERS CORREGT: Yes __ No
)/ /L{’lé 3. COC/LABELS AGREE: Yes __ No
3. Relinquished by: (Slgnature Date/Time 4. Received by lab:_(Signature) 4. RECEIVEDON ICE: - — Yes ____No
/ //— Sﬂ (,QVL 5. TEMPERATURE ON RECEIPT: ~ 6 °Q
5. TEMPERATURE GUN ID: HYT A2
VW;)’/ FOR CORIPLE 08 8Y LAR GNLY
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APPENDIX B

Effluent and Dilution Water Data




CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING Fathead Minnow
Lab #/ Sample ID K. \|,0]00S Test Start (Date/Time) i-12-1L [/ 03w
Client Sheridan TestEnd (Date/Time) | -20-(L. [/ (|SO
Day of Test ¢
1 2 3 5 . 8 7 notes
| Control Vi%s |- Yy Yis TR 1/40) ¥ M A % 3ed
D.0. (mg/L)INITIAL B x> Bl sy | 3 39 1M Vig 05
. FINAL 14 2.5 1% | L T 9, .0 ¥ '
pH (s.u.) |INITIAL 3.0 %, Z 2.7 19 1.4 1. .0
FINAL R 1.7 7.4 1.2 7-v_| 1S 2.5
temp (C) {INITIAL L2 22 23 272 2\ 2 =
— FINAL 25 e As L | 75 zs 25
ALKALINITY (mgll) | +% ' : (o Z.
HARDNESS (mgil) | 43 A
|CONDUCTIVITY (umhd —22-2- 23
CHLORINE (mg/L) <0.05 <0.0S
[CONC: 37
D.0. (ma/L]INITIAL < K4 B K. % Sy KA 11
—__[FINAL 8o . 25 0.4 .8 |12 ]
pH (s.u) [INITIAL 1.4 26 1.9 7.4 2.1 %.© 2-0
FINAL 1.9 .70 0.9 Tl YRS AP
temp (C) _|INITIAL 17 A3 223 22 22 | 70 [
. FINAL 75 15— 05" 2y— | 2% 25 A
CONC: i1/
D.0. (mg/L]INITIAL__ | 3.7 3 62 133 A 9.6 9%
____|FINAC [l 1. 2.5 1y .3 b2 | w7
pH (mg/L) {INITIAL 15 [ Se R:0 7= Ly 20 1%.0
— _[FINAL | <% 1.0 DY 2 1 176 T4 7.5
temp (C) [INITIAL 27 15 2D 22 2.\ 20 1%
FINAL e N 25 25— | 25 2.5 25
CONC: 2.3/
DO-mMuLINTAL | D5 | Bed. 249 T = 7 A NV
—|FINAL D41 7. 2, 1"y d | b .2
{pH (s.u)  [INITIAL 1.4 3.0 ) 7.9 £.0 | 1.9 X.0
. FINAL B0 79 A R A% 1.s 75
temp (C) [INITIAL 7L 24 23 27 23 2 V3
FINAL 05" AS 25 Ay—]| 25 28 25
CONC: =SIN . _
D.O. (mg/LYINITIAL 3.0 34 34 ¥, b %% 1.9
— IFINAL 2 0.5 2.3 1.4 |0 G w.3
pH (s.u.)  [INITIAL 4 79 219 7.5 ¢. O 149 2.0
FINAL He:0 D) i 0,8 | 776 7.4 25
temp (C) _[INITIAL 2T 24 24 22 273 2] L8
~|FINAL % N 1< Ay— | 2< 23 25
[CONC: i/
D.O. (mg/LJINITIAL XS 3 D 79 TS %9 _19.3
~ |FINAL N2 1.0~ 1.0 [ 1.0 /.0 .5 (2.5
fpH(su) [INITIAL | 1.9 13 18 | 9K 27 491979 3.1
FINAL < 1.7) 0. 2.9 2l 1.5 2.5
temp (C) [INIIAL | 7.7 A M | 23 av) | 2 bD
FINAL N 5 2> | A5 5 S 1S
[CONC: 100 % A 5) 5 2 [ —
JALKALINITY (mall) | 27 30 HO
HARDNESS (mgll) | 2 (o Ao A4
[CONDUCTIVITY (umhd 2AA\ __F————] 291\ 73
CHLORINE (mgiL) .o |——o.0n | ——1<005 1 —F——




CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING Ceriodaphnia Dubia
Lab#/Sample ID KiLO[{ODS ~_Test Start (Date/Time) - \3-|b/ joo &
Client: Sihexriddan TestEnd (Date/Time) (- 4-{( /1L 0O
Day of Test 4
1 2 3 4 5 6 7 notes
Control e V4 g | Vie 7N 7% U5 %01
D.O. (mg/LYINITIAL <7 %3 .o %, 1Y <9 s 3E5
~ |FINAL 2,2 Pl K. lo .4 9.1 L0
pH (s.u.) JINITIAL S.0 Rl %1 7. IS 1. _
FINAL 1.9 %1 3.D 2lo Y2550 17 W
temp (C) |INITIAL 22 22 2% 27 A~ 24 Z
FINAL — ok 25 715 7S 2 25
ALKALINITY (mglD) | 1% (o2
HARDNESS (mgll) | % A
CONDUCTIVITY (umhd 3 Z.Z2- 23
CHLORINE (mgll)  [<0.0S <0.09
CONC: 13 /.
D.O. (mg/L]INITIAL 3.7 I3 .40 L3 39 3.4
FINAL KD LM X1 .4 5.9 1.9
pH (s.u) |INITIAL 1.9 g.0 .4 1.9 1, 3.0
FINAL 19 ¥.0 X2 | 1.9 %0 1.7
temp (C) |INITIAL 22 2% 73 22 2D 20
B FINAL 25 2s s < AN 25
CONC: \-11. .
D.O. (mg/LJINITIAL i %.5 K2 %3 9.1 9.0
FINAL Dl ¥ L.l 49 q.c 1.9
pH (mg/L) [INITTAL | 7.9 g,o 3.0 A3 19 3.C
' FINAL 1.9 D1 %1 1.9 SC 17
temp (C) |INITIAL | 92 23 73 22 | Ji | 720
[ FINAL _ | o« 2S ) s 25 =
CONC: 15/,
D.0. (mg/LJINITIAL X.lp %% R.4 %2 o) 3.9
— FINAL 15 8.2 Kl %.% a.¢ T
pH (s.u.) [INITIAL 7.4 AL X.0 1.9 %.D 14
FINAL 19 3.0 3.1 1.9 3.0 1.
temp (C) |INITIAL 22 24 2.7 72 23 71
' ~ [FINAL a5 i 25 2SS 1S 0S5
CONC: =z /
D.0. (mg/LYINITIAL X0 2t Bli 2.1 3o 3%
' FINAL %.C 5. K. 3.9 9.C 1.
pH (s.u.) |JINITIAL . 19 19 1.9 ¢ 7.9
— [FINAL 1. % O <z, =1.9 1.9 1.
temp (C)  |INITIAL 27 S P 272 23 24
| FINAL 25 25 S 25 25 15
CONC:. (/) .
D.O. (mg/L)INITIAL %5 % 3 By 7.4 YA 2.9
- _|FINAL_ %0 4 3.1 %.% 29 12
pH (s.u.) |INITIAL 7.9 “1.¥ 1.9 1.3 1.7 1%
' FINAL 14 L0 .1 $.0 1.9 1.l
temp (C) |INITIAL 27 x4 "2 13 28 24
R FINAL 25 73 s | 725 25 17
CONC: 100 % — A A B i C C.
ACKALINITY (mg/l) 22 =20 U0 |
HARDNESS (mg/L) 20 | — A\ “4AA
CONDUCTIVITY (umhd 291 L———[ 749\ 7354
CHLORINE (mg/l) 0-0 — 0SS |—| <005 | —




APPENDIX C

Fathead minnow raw data and statistics




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB#/SAMPLEID K1,0[005 TEST START DATE I-{3-jb TIME {530
CLIENT Siheridan TESTEND __ DATE |- 201G TIME {50
AGE AND SOURCE OF MINNOWS <4, e A vzde x
O UMM I U D AY (NUMBER SURVIVING) 7SURVIVAL
REP# |start 1 2 3 Z 5 6 7% MEAN %oV
[CONC: A <3 7 7 ) 7 =7 - 7 %15
B X ) kel 5 o s =z o<
C ¥ ® & <5 ¥ =" < 100 O’/),S"/, 2
¢ oo D 3 x 1 ¥ 1% s 5 ¥ | 00 51~
E - X % s 1 3 S 3 = =
JREP# start 1 2 3 4 5] 6]  7I% MEAN %[CV
[CONC: |A 3 el 3 g B o) B R { (6O
B = ~7 7 7 - = -7 375
C T % 1= x | sl el x T oo 1)o7/
-%t/ D_ 3 3 7 i 7 1 7 ) 7> |12
(5/) [E [ o 3 S = = s =3 [0C
|[REPE  stert 1 2 3 4 5 el 7% MEAN %[CV
[CONC: [A 3 s I & 3 o) 5 Fos oS Loo
B % 5 1 < 51 51 % < 00
C S S S S - B I I = Y
\7' / D X % < 5 g ¥ o3 100 1o
AL fE - D B B 7 7 1 7 | = EN .
' . |REPE__|start 1 2 3 4 5 5 7% MEAN %]CV
[CONC.  |A 3 ey 3 e ke S B ol joo | .
B B ol 'é? L S X ol o 100
C kel X 3 X 2% = < (OO0 i
79):/ D 3 X 1 = % = = X [0V 100
L2 1B 1% < T 2 1 % 1 % | 5 R E |
REPZ |[start 7 2 3 4 5 6 71% - [MEAN %]|CV
{[CONC: [A % s 3 3 5 b g = 00 )
C q‘s B % [y [4 - Y b}
o] B - 2 O S - e Ll
_Zﬂ'/ E T s 1T 2 1 X 1 51 <[ 81 % [ J00]
[REP# [start |- 1 2 3 4 5 3 7% MEAN %|CV
[CONC: |A 3 % % e 3 5 B % | ieo
B 3 3 X B xl X1 X | 100 | _
, C 3 X X. 3 e %A 3 100 a5t ,I'L\
41/ B N S O S S W 2 I O M R =590 :
E A -1 1 -7 — =7 7 %1
ANALYST| db 1+b 1+ ot Ww b | b =
DATE 42~ 11l -5l li-ue e -1 =16 | id%-ib a6 2041k
TIME: 130 | 1B3C]| B4 [oawd | Ve300 [Lect (SIS] ilgo

&V = PERGENT COEFFICIENT OF VARIATION: STANDARD DEVIATION/MEAN * 100 "

Revision 1 , , ‘
11/30/10 | | L




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

[AB#/SAMPLE ID K\ O 1605 TEST START DATE TIME
[CLIENT Sheyvidan TESTEND - DATE TIME
g _ _ A AGE AND SOURCE OF MINNOWS :
RKepltcatre ™ DAY (NUMBER SURVIVING)  SURVIVAL
REP# [start 1 2 3 4 5 3 7% MEAN %ICY
[CONC: A 2 i i i { (- i I
" B 7 2 . Z Z 7 va
c Z A P> 2 2 2 - 7
n .- |D L 2. 7 2> 2 7 2
LoNt [E
JREP# |start 1 2 3 4 5 6 7% MEAN %ICV
[CONC: A pa 2 7 2 2 7 2 Z. -
B 7 2. pX pa Z 2 Z
: C Z 2 2 2. 2 2 =
£ / D ) Z T | o — | 2 2|7
REP# |start 1 2 3 4 5 6 7% MEAN %|CV
[CONC: |A 2 2 |2 2 2 2 Z Z.
. B 2 Z | 1 2. 2 2. Z
L C 2 72 2 2 Z Z [z
) / D T 7 Z |2 [ 2 17 [7 17
- M E
REP# |start 1 2 3 4 5 6]  7]% MEAN %][CV
[CONC: [A 2 7 7 ~ 7 | 2 7. | 2
' B 2 2 2 A z 2 Z
. Ic 7 7 9] 2. 2 2. Z
9%/ 0 12 2 [ F 212 > |>
[REP# |start 1 2 3 4 5 6 71% - IMEAN %|CV
[CONC:. |A g A 2 ) 2 Z A 2
' B 7 Z Y Lz Z 2. 1 Z
C 2 2 2 2! 2 Z. el
3\ : / D L 2 Z 2 2 1z | Z
- [E : . . .
REP# |start 1 2 3 4 5 6 7% MEAN %|CV
[CONC:  |A 2 Z z 2 2 A 2 Z -
B 2 2 2 & ez 2 =
o C R 2- 2 2 2 2 Z_
th / D 1 Z 2 — |1 2z 2 ==
ANALYST Ho |+ (h | Jfb |+b-
DATE: i -t -5l | 1o 147l (1%L [1-14-1, 20"V
TIME: 1330 | 13¢5 | gdy llose [ivee | isig 1ud O

&V = PERCENT COEFFICIENT OF VARIATION: STANDARD DEVIATION/MEAN * 100
. A : i _

Revision 1
11/30/10




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB#/SAMPLE ID YA\L,01005 TEST START DATE TIME
CLIENT <V ARG TESTEND  DATE TIME
AGE AND SOURCE OF MINNOWS
Yellvcd ke, O D A Y (NUMBER SURVIVING) SURVIVAL
" [REP# |[start 1 2 3 4 5 6 71% MEAN %GV
[CONC:  |A =z 2, 2 2 2 - 2 Z
B 7 2 X 2. Z 2 7
\ C 72,- 2. i L z 2 - 7
D - 7 z PR 7
-JREP# |start 1 2 3 4 5 6 71% MEAN %|CV
ICONC: |A 2 L 2. 2 7 Z 7 Z.
| B 7 2 2 A 7 7 2.
~ e c Z Z 2 | Z 2 Z =
\D / ° 1Ip L 11 ! ] | i , )
E
REP# |[start 1 2 3 4 5 5 7% MEAN %[CV
[CONC: ]A Z L 2 2 g2 A = vl
' B \ 2 2 2 A Z 7 Z
o C 2 2 2 7. Z 7 Z
2l D L 12 O A e z_[Z 17
P E .
REP# |start 1 2 3 4 5 6 7[% MEAN %[CV
[CONC: A 2 2 o > 2 2 < Z-
‘ B \ . 1, X 2 Z 2 /
o I 2 12 12 |72 172 1372 17
715/ b 2 2 I N ™ 2z |1z 17
E : 4
REP# |[start 1 2 3 4 5 6] - 7% . [MEAN %|CV
[CONC:._|A Z T 7 2 Z Z 2 1z |
' B j 2 L ) Z 2 2 .|
o[ C 2 L A 2L 2 2. ] 2—
Ve o ID 7 [z > 1L Z [ 2 2 [
E . .
REP# |stat |- 1 2 3 4 5 6 7[% MEAN %]CV
[CONC: |A Z = 2 2 L Z 2. Z_
B P Z > 7 2 Z- 7.
[+ B i 2 z > T Z | Z <
E
ANALYST Hy [ b Gl K Yo | |[&E
DATE: VA 4Tl JHSG 1191 V2o
TIVE: 130

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

Revision 1
11/30/10




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB#/ SAMPLE ID ibOIOOS TEST START DATE TIME
CLIENT S\ A daN TESTEND _ DATE TIME
‘ ] AGE AND SOURCE OF MINNOWS _
KoPDWWiaxe D AY (NUMBER SURVIVING) SURVIVAL
v |REP# [start 1 2 3 4 5 6 71% MEAN %GV
[CONC: |A Z_ ra T 7 2 Z 7 Z ’
' B 2 7 . 2. 2. 2 i
\ [€ Z 2 2 2 2 Z Z
0/3(0 D u Z Z 2 |2 7 z |7
= <
C -JREP# |[start 1 2 3 4 5 6 71% MEAN %]CV
[CONC: |A Z 2 Z 2 2 2 2- -
- B Z 2 7 2 o 2 Z v
‘o 1 P O O R B
o |D . 2 2. 2 Z
NG
REP# |start 1 2 3 4 5 6 71% MEAN %|CV
[CONC:  [A Z L2 2 2 A 2
B 2z 2 2 7 2 = pd
.1 IC 2 2 A 2 2 L 7
\/3( / o D L 2 1 2 1 X 17 P T |
E .
REP# |start 1 2 3 4 5 6 71% MEAN %[CV
{CONC: - |A Z Z 2 | 92 Z Z 2 Z. ’
. -IB 2. 2 = i 2- Z 7
C 2 2 2 2 2- 7 <
7/3'/ > b > 1 2 | o 17 zZ | = | C
E » : |
REP# |start 1 2 3 4 5 6 71% . IMEAN %ICV
[cONC: [A 2 2 2 L pa 2 | 2
R 2 2 2 % 2 L 17
o C 2 Z o 2 2 e Z
5\ /o D L 2 2 X 7z 72 Z Z-
REP# |[start 1 2 3 4 5 6 71% MEAN %|[CV
JCONC: |A Z 2. 7 2 2 2 |2 Z
— 1B 7. 7 2 L 2. Z- e
S\VA 7N R U " e S 2 2
D 1 Z Z = 2 7 2 =
E
ANALYST - ) Yo b [ b Yo | &1
DATE: L=l 1S4l | et -1 86 haase Tyzofl
TIME: -

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

' Revision '1 . . .
+11/30/10 : ' -




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB#/SAMPLEID JQA\\,OTO0S  TEST START _DATE TIME
CLIENT S .539 v\ TESTEND _ DATE TIME
(Replirn ks [ ' AGE AND SOURCE OF MINNOWS
i DAY (NUMBER SURVIVING) SURVIVAL
REP# |start 1 2 3 £ 5] 6 7% MEAN ¢
[CoNG A AN i N ) o B NN I N B2 I EAN IOV
B - 2 2 | L 2 2, /.
\ C 7. e 2 7 7 - >
CQ/\‘&«) D _ 2 72 2 |z 2 Z i
{ E
{REP# |start 1 2 3 4 5 6 71% MEAN %[CV
[CONC: |A Z 2 L 2 2 = Z Z
B g 2 3 = Z 2 -
, / [ T 2 a2 T 2 z 2
° D ) ! 1- 1\ | i ] I
Vol B _
. REP# _|start 1 2 3 4 5 6 7% MEAN %[CV
[CONC: |A 7 T 2 2 7 72 7 2
B 72 - 2 Z 2 A -/
s [ 72 ) 2 7 7 7 -
\/}( / ° 1D J- 2 2 2 Z 7z 1 7
E
REPE  |strt . 1 2 3 4 5 6 71% MEAN %[CV
[CONC. 1A 2 7 < 2 2 Z 2.1
- B 2 z 2 | > 2 Zz 17
o c 2 2 2 Z 2 Z e
173 !o D L L 2 2 = Z Z- 2z
E . |
REP#  |start 1 2 3 4 5 6 7% . [IMEAN %ICV
[CONC: |A 2 7 z 9] e 2 i a
B ' 2 2 > 2 2 72 1 2
\é /D C - - Y 2. 2. 2| L
0 D__ 2 2 2 | Z = r | 7
E ‘ . -
IREPE |start |- 1 2 3 4 5 6 71% MEAN %|CV
[CONC: |A 2 L Z X ) 7 L | Z :
- B. ) 2. o) 2 2 i s
L)\\o/ﬁ C 2 2z 2 1 - | N A
D T 7 Z >~ | 2~ 7 7 7
E .
ANALYST Y | o b o b W, 1z
DATE: A6 [1s4b | A 170 Lidsqb | 14946 [ zolle
TIME:

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

Revision 1 » .
11/30/10 L




$

SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB#/SAMPLEID KWoOlOOS TESTSTART DATE TIME
CLIENT Shan A TESTEND  DATE TIME
Renlimke & AGE AND SOURCE OF MINNOWS _
: T DAY (NUMBER SURVIVING) SURVIVAL
REP# [start 1 2 3 £ 5 3 71% MEAN %GV
[CONC: A Z Z 2 = Z 2 73 ‘L_
B 2 7. = L 27 7 Z
\ c 7 2 - 2 Z 2. 2|
CO/&@ ) 17 2 | = | T | = [ 7 |Z
E
JREP# |[start 1 2 3 4 5 6 71% MEAN %[CV
[CONC: A 2 7 L 2 2 7 2 Z
' B Z 23 P2 7 z Z T |
0 C 7 2 P L 2 2 7
B T 1T [T 17 1 17 [ 7 [z
E
REP# |start 1 2 3 4 5 6 71% MEAN %|CV
[CONC: 1A 7 2 |0 o) 2 2 2z iz -
B Z 2 - E { i 1
, C 7 2. ~ ’,IL/ z 2 2
s ID | L 2 2 2 e
17 B ~
REP# |[start 1 2 3 4 5 3 71% MEAN %ICV
[CONC:  [A 2 2 gl 2 L 2 2 [
. B 2 2 2 1 2 Z 7
» /o C . 7 b3 2 2. 2 2, Z
: 7250 B Z | 13 12 17 13 ¥
REP# |start 1 2 3 4 5 6 71% - [MEAN %|CV
[CONC: _|A 7 Z py P 7 A 22 = T
- B 7 22 2y 7 2 2. V2
) C 7 g2 2 2 < 2 Z
3 \ / °© D I 7 . P) 7 z | 72 |7
E _ .
REP# |statt |- 1 2 3 4 5 6 71% MEAN %[CV
[CONC: |A 2 7 2 N T Z Z =3
o1 B 2 Z = Z 2 ~ Z
c { | | . { { ( A
UH / ) R PR e N 7z 1 2 [ 7 |2,
E
ANALYST H Hn & b 1 il v | A
|DATE: R R T E e I R R IV S
TIME:

oV = PERCENT COEFFICIENT OF VARIATION: STANDARD DEVIATIONMEAN * 100

Revisionl . ,
11/30/10 : B




leeghales promelas

FATHEAD MINNOW

TEST 1000.0

WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST
LAB#/#s: KIL0ICLS . TEST DATES (BEGIN / END): i- \3’{(a/i 207
CLIENT: 9o\ A8\ WEIGHING DATE / TIME: 1-2i-1t,/ 1700
ANALYSTS: -Hn 2K DRYING TEMP (DEGREES C): .o
SAMPLE ID: _KlizC1C05 = Duttall DRYING TIME (HOURS): 24
’ FINAL DRY
DRY INTIAL TOTAL DRY WEIGHT N
WEIGHT | WEIGHT | WEIGHT OF |\ ugerl OF
. TIN+LARVAE TIN LARVAE OF LARVAE
REP#| 1.02 6149 (@) @ LARVAE|  (mg)
CONTROL |Ail | 4=495F [ 1L.OZOMT |0.6650\ | B 0., 72\ |AVG DRY
oL B Ll ie3igd [[.O4OF] [0.605F5 | B (7. #1901 _|WEIGHT (mg)
03128 € 3 [1-622%911.07501 [0-000\ | B_D. ¥F 0.7129%
02535 Dy [ hertde~ [LAIFOR 10-0062F] . 339 [oV < w8/
E 5[1.07220b [.O[Hoq [0.0059F[ % 16.349% oo s
{conc: A L1635 L0300 10.0091 [ ¥ [(). F 51 JAVG DRY
) B_1]1.02(MS ILOZ10Z. [0.00593 | ¥ D). L3 |WEIGHT (mg)
2lo [C¥103330 1167 #99 1000537 | 8 b Gl 6.L33l
\ D A.0315F |[.0Z 630 10.0052L_ | 3 10651 [oV
E 10]1.072.540 |[.o1998 [e.0054921 ¥ 10.L33%
cone:  [A w |].O3FTS ILOZIISTE [0.00593 [ B [0. FAZJAVG DRY -
" B 2]0.99 Hle [0. 99095 [0.00G21 | g l0. T Fo |WEIGHT (mg)
/X( C 13 [1..003%30 NAq F0110-00l0 | B 0. FF | 0. 3332
\ D iv[I-022(p3 . Ol(,0eq [0.0059 | K DALV -
E s [1.0OLHFHI.00|S3-[0.00 SZ [ ¥ [0.b5
conc: AL [1.0Z2500 ILOIFOO [6.00(00 | € [0.F5F [AVGDRY
B 1 ll. 0Zfle() I.0ISHn 10.0053A | ¥ |0.F3 |WEIGHT (mg)
2ffe [CRIL0ZY7ZE L0597y h-00l | % 095 | 0.350
T D19 [1.032(3 L0757 H.00L5F | % 0.2\ [cV
E 20[I.0271% 1.0Z0,30 6.00514 | ¥ . 729
[conc:  [A4i [[. 03331 [[.0%250 [0.00L25 T % [0 3| [AVGDRY
’ B221].043M%8 L0374l 10.00S55F[ F 0.1 |WEIGHT (mg)
BV 6103735 10213 T N00ST [% 0.1 0. 155%
P2 03T 000 [5 B3IV — 1y %
loz%z EZs |49 e {[.OZ20] D.OOSH | K - FHH -
»\s&bONcé" A lietsSSe .00 _|0.0058%Y | 8 10.F35 JAVGDRY
B 11 [L.OAMIO .03 o] [ 00lO] | € 0. F5] |WEIGHT (mg)
\J\\Io CTs LOAFIZ LAHI0Z 6.60(, 3 % b-3al | O-F33(
D2.O3 A . QZS 1+ [0.0053 | £ P .LeZ [cV
o‘*\?\% E 36] o —— LOY Welp 10-005F1 € 10.63Y
CV = (STANDARD DEVIATION/MEAN)*100
REMARKS: -

Revisién 1
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. PRINT
AA # K1601005, P. PROMELAS 7 DAY CHRONIC, 1-13-16
File: sherifh Transform: ARC SINE(SQUARE ROOT(Y))

shapiro - wilk's test for normality

0.814

=
Il

Critical w (P = 0. = = 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 # K1601005, P. PROMELAS 7 DAY CHRONIC, 1-13-16
File: sherifh 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.

Page 1




PRINT1

TITLE: AA # K1601005, P. PROMELAS 7 DAY CHRONIC, 1-13-16
FILE: sherith }
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 13 % EFFLUENT 1 1.0000 1.3931
2 13 % EFFLUENT 2 0.8750 1.2094
2 13 % EFFLUENT 3 1.0000 1.3931
2 13 % EFFLUENT 4 0.8750 1.2094
2 13 % EFFLUENT 5 1.0000 1.3931
3 17 % EFFLUENT 1 1.0000 1.3931
3 17 % EFFLUENT 2 1.0000 1.3931
3 17 % EFFLUENT 3 1.0000 1.3931
3 17 % EFFLUENT 4 1.0000 1.3931
3 17 % EFFLUENT 5 0.8750 1.2094
4 23 % EFFLUENT 1 1.0000 1.3931
4 23 % EFFLUENT 2 1.0000 1.3931
4 23 % EFFLUENT 3 1.0000 1.3931
4 23 % EFFLUENT 4 1.0000 1.3931
4 23 % EFFLUENT 5 1.0000 1.3931
5 31 % EFFLUENT 1 1.0000 1.3931
5 31 % EFFLUENT 2 1.0000 1.3931
5 31 % EFFLUENT 3 1.0000 1.3931
5 31 % EFFLUENT 4 1.0000 1.3931
5 31 % EFFLUENT 5 1.0000 1.3931
6 41 % EFFLUENT 1 1.0000 1.3931
6 41 % EFFLUENT 2 1.0000 1.3931
6 41 % EFFLUENT 3 1.0000 1.3931
6 41 % EFFLUENT 4 0.8750 1.2094
6 41 % EFFLUENT 5 0.8750 1.2094
AA # K1601005, P. PROMELAS 7 DAY CHRONIC, 1-13-16
File: sherifh Transform: ARC SINE(SQUARE ROOT(Y))
STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment
TRANSFORMED RANK CRIT.
GROUP IDENTIFICATION MEAN SUM VALUE df SIG
1 CONTROL 1.356
2 13 % EFFLUENT 1.320 25.00 16.00 5.00
3 17 % EFFLUENT 1.356 27.50 16.00 5.00
4 23 % EFFLUENT 1.393 30.00 16.00 5.00
5 31 % EFFLUENT 1.393 30.00 16.00 5.00
6 41 % EFFLUENT 1.320 25.00 16.00 5.00

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

Page 1




PRINT2
AA # K1601005, P. PROMELAS 7 DAY CHRONIC, 1-13-16
File: sherifg Transform: ARC SINE(SQUARE ROOT(Y))

Shapiro - wilk's test for normality

0.099
0.982

critical W (P = 0.05) (n
critical w (P = 0.

w)
]

=
]

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

A/_\ # K1601005, P. PROMELAS 7 DAY CHRONIC, 1-13-16
File: sherifg Transform: ARC SINE(SQUARE ROOT(Y))

Bartlett's test for homogeneity of variance
Ca1cu1ated Bl statistic = 3.86

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 0.0l Tevel. Continue analysis.

pPage 1




PRINT3

TITLE: AA # K1601005, P. PROMELAS 7 DAY CHRONIC, 1-13-16
FILE: sherifg

TRANSFORM: ARC SINE(SQUARE ROOT(Y)) NUMBER OF GROUPS: 6

GRP TIDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 0.6260 0.9128
1 CONTROL 2 0.7190 1.0121
1 CONTROL 3 0.7740 1.0754
1 CONTROL 4 0.7840 1.0874
1 CONTROL 5 0.7460 1.0426
2 13 % EFFLUENT 1 0.7390 1.0346
2 13 % EFFLUENT 2 0.6790 0.9685
2 13 % EFFLUENT 3 0.6710 0.9599
2 13 % EFFLUENT 4 0.6510 0.9388
2 13 % EFFLUENT 5 0.6780 0.9674
3 17 % EFFLUENT 1 0.7480 1.0449
3 17 % EFFLUENT 2 0.7760 1.0778
3 17 % EFFLUENT 3 0.7700 1.0706
3 17 % EFFLUENT 4 0.7420 1.0380
3 17 % EFFLUENT 5 0.6500 0.9377
4 23 % EFFLUENT 1 0.7580 1.0565
4 23 % EFFLUENT 2 0.7300 1.0244
4 23 % EFFLUENT 3 0.7500 1.0472
4 23 % EFFLUENT 4 0.8210 1.1340
4 23 % EFFLUENT 5 0.7240 1.0177
5 31 % EFFLUENT 1 0.7810 1.0838
5 31 % EFFLUENT 2 0.6960 0.9868
5 31 % EFFLUENT 3 0.7490 1.0460
5 31 % EFFLUENT 4 0.8380 1.1566
5 31 % EFFLUENT 5 0.7140 1.0065
6 41 % EFFLUENT 1 0.7300 1.0244
6 41 % EFFLUENT 2 0.7510 1.0484
6 41 % EFFLUENT 3 0.8610 1.1887
6 41 % EFFLUENT 4 0.6620 0.9504
6 41 % EFFLUENT 5 0.6840 0.9738

AA # K1601005, P. PROMELAS 7 DAY CHRONIC, 1-13-16

File: sherifg Transform: ARC SINE(SQUARE ROOT(Y))

ANOVA TABLE

SOURCE DF SS MS F
Between 5 0.023 0.005 1.111

within (Error) 24 0.099 0.004

Total 29 0.122
critical F value = 2.62 (0.05,5,24)

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

AA # K1601005, P. PROMELAS 7 DAY CHRONIC, 1-13-16
Page 1




PRINT3

File: sherifg 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 1.026 0.730
2 13 % EFFLUENT 0.974 0.684 1.286
3 17 % EFFLUENT 1.034 0.737 -0.191
4 23 % EFFLUENT 1.056 0.757 -0.736
5 31 % EFFLUENT 1.056 0.756 -0.736
6 41 % EFFLUENT 1.037 0.738 -0.273

punnett table value = 2.36 (1 Tailed value, P=0.05, df=24,5)

AA # K1601005, P. PROMELAS 7 DAY CHRONIC, 1-13-16

File: sherifg 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

2 13 % EFFLUENT 5 0.089 12.2 0.046

3 17 % EFFLUENT 5 0.089 12.2 -0.007

4 23 % EFFLUENT 5 0.089 12.2 -0.027

5 31 % EFFLUENT 5 0.089 12.2 -0.026

6 41 % EFFLUENT 5 0.089 12.2 -0.008
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APPENDIX D

Ceriodaphnia dubia Raw Data and Statistics




SURVIVAL AND REPRODUCTION TEST

Cerlodaphnia dubla )
Discharger: NG\ CAG

Lab Numbsr/s

o

2/20/2014

111412014 10:12 AM

Location:_ O\ T + oM Klbofooeg ost Start - DaterTime: =15 -1 7 1O B0
Date Sample Gollected: Se.e. COC, est Stop - DatefTime: [ -1 -/ [ OO
Voot oot [Youna i(s llcate y:l..l:' r}q\?iu‘;lf 7:;"119
C(:/r:c 1Day Al Bl c¢c oD Sﬂ'“‘é’ G | W [ 1 J Youna, Adul JAdul Anals o gay AT BT e T D TEL FT e T H T T T Il o Anahet
) JolelOlololeloioiolololio] o wololololOlolololelololicle L
C| Jolololelolololololo [Cliclo qO0 JolololololOlolololo liole [d
0O 3|2 |33 2 lololdlqg ol eglio]1g B 1214 lglolOlY]ol3 27220 |22[lb
N| dolelelo |2 [Wloleol2]i [glolog 340000501400%'&:73-
Tl dele ¢ 164 [ol6l3 17 7 15ali0]sa 2y a9 9 12K 1619 3Al0 ka4
2| Rt g 1K 1« 12 1< HoXAHK %] § 6% g sf LIS 1124 U TR 12 Tid [T s D s
7 7
0 8 X 8
L] vow(T% [l b [1% 13 1S |2 X [b 1S5 kvY ro 2.0 |0 [25 |27 (13 [2<7127 |2 |23 [22]2R%
No. of | No. of | Young No. of | No. of | Young
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PRINT
AA # K1601005, CERIODAPHNIA DUBIA REPRODUCTION, 1-13-16
File: shericd Transform: NO TRANSFORMATION

Shapiro - wilk's test for normality

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

Total number of replicates = 60

AA # KlGOlQOS, CERIODAPHNIA DUBIA REPRODUCTION, 1-13-16
File: shericd Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance
Calculated Bl statistic = 24.27

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

Data FAIL Bl homogeneity test at 0.01 level. Try another transformation.
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FISHER'S EXACT TEST

NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 9 10
13% effluent 0 10 10
TOTAL 1 19 20
CRITICAL FISHER'S VALUE (10,10,1) (p=0.05) IS LESS THAN O. b VALUE IS O.
NO SIGNIFICANT DIFFERENCE
FISHER'S EXACT TEST
NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 9 10 :
|
17% effluent 0 10 10 |
e e e e e e e e e e e e et e e e e e e e e e e e e e !
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
23% effluent 0 10 10
TOTAL 1 19 20
CRITICAL FISHER'S VALUE (10,10,1) (p=0.05) IS LESS THAN O. b VALUE IS O.

NO SIGNIFICANT DIFFERENCE
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FISHER'S EXACT TEST

NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 9 10
31% effluent 0 10 10
TOTAL 1 19 20
CRITICAL FISHER'S VALUE (10,10,1) (p=0.05) IS LESS THAN O. b VALUE 15 0.
NO SIGNIFICANT DIFFERENCE
FISHER'S EXACT TEST
NUMBER OF
IDENTIFICATION ALIVE DEAD TOTAL ANIMALS
CONTROL 9 1 10
41% effluent 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.

SUMMARY OF FISHER'S EXACT TESTS

NUMBER NUMBER SIG

GROUP IDENTIFICATION EXPOSED DEAD (P=.05)
CONTROL 10 1
1 13% effluent 10 0]
‘ 2 17% effluent 10 0
| 3 23% effluent 10 0
4 31% effluent 10 0
5 41% effluent 10 1
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PRINTL

TITLE: AA # K1601005, CERIODAPHNIA DUBIA REPRODUCTION, 1-13-16
FILE: shericd

TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
GRP TIDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 13.0000 13.0000
1 CONTROL 2 19.0000 19.0000
1 CONTROL 3 16.0000 16.0000
1 CONTROL 4 16.0000 16.0000
1 CONTROL 5 14.0000 14.0000
1 CONTROL 6 13.0000 13.0000
1 CONTROL 7 15.0000 15.0000
1 CONTROL 8 22.0000 22.0000
1 CONTROL 9 11.0000 11.0000
1 CONTROL 10 16.0000 16.0000
2 13 % EFFLUENT 1 17.0000 17.0000
2 13 % EFFLUENT 2 22.0000 22.0000
2 13 % EFFLUENT 3 23.0000 23.0000
2 13 % EFFLUENT 4 20.0000 20.0000
2 13 % EFFLUENT 5 22.0000 22.0000
2 13 % EFFLUENT 6 19.0000 19.0000
2 13 % EFFLUENT 7 24.0000 24.0000
2 13 % EFFLUENT 8 27.0000 27.0000
2 13 % EFFLUENT 9 18.0000 18.0000
2 13 % EFFLUENT 10 27.0000 27.0000
3 17 % EFFLUENT 1 30.0000 30.0000
3 17 % EFFLUENT 2 24.0000 24.0000
3 17 % EFFLUENT 3 25.0000 25.0000
3 17 % EFFLUENT 4 25.0000 25.0000
3 17 % EFFLUENT 5 26.0000 26.0000
3 17 % EFFLUENT 6 26.0000 26.0000
3 17 % EFFLUENT 7 26.0000 26.0000
3 17 % EFFLUENT 8 23.0000 23.0000
3 17 % EFFLUENT 9 20.0000 20.0000
3 17 % EFFLUENT 10 23.0000 23.0000
4 23 % EFFLUENT 1 20.0000 20.0000
4 23 % EFFLUENT 2 28.0000 28.0000
4 23 % EFFLUENT 3 25.0000 25.0000
4 23 % EFFLUENT 4 27.0000 27.0000
4 23 % EFFLUENT 5 23.0000 23.0000
4 23 % EFFLUENT 6 25.0000 25.0000
4 23 % EFFLUENT 7 27 .0000 27.0000
4 23 % EFFLUENT 8 24,0000 24.0000
4 23 % EFFLUENT 9 23.0000 23.0000
4 23 % EFFLUENT 10 22.0000 22.0000
5 31 % EFFLUENT 1 18.0000 18.0000
5 31 % EFFLUENT 2 26.0000 26.0000
5 31 % EFFLUENT 3 18.0000 18.0000
5 31 % EFFLUENT 4 22.0000 1 22.0000
5 31 % EFFLUENT 5 23.0000 23.0000
5 31 % EFFLUENT 6 31.0000 31.0000
5 31 % EFFLUENT 7 26.0000 26.0000
5 31 % EFFLUENT 8 25.0000 25.0000
5 31 % EFFLUENT 9 26.0000 26.0000
5 31 % EFFLUENT 10 32.0000 32.0000
6 41 % EFFLUENT 1 29.0000 29.0000

"6 41 % EFFLUENT 2 32.0000 32.0000
6 41 % EFFLUENT 3 28.0000 28.0000
6 41 % EFFLUENT 4 26.0000 26.0000
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6 41 % EFFLUENT 5 26.0000 26.0000
6 41 % EFFLUENT 6 25.0000 25.0000
6 41 % EFFLUENT 7 28.0000 28.0000
6 41 % EFFLUENT 8 27,0000 27.0000
6 41 % EFFLUENT 9 30.0000 30.0000
6 41 % EFFLUENT 10 0.0000 0.0000

AA # K1601005, CERIODAPHNIA DUBTIA REPRODUCTION, 1-13-16
File: shericd Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF SS MS F
Between 5 695.333 139.067 5.987
within (Error) 54 1254.400 23.230
Total 59 1949.733

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

Since F > Critical F REJECT Ho: All equal

AA_# K1601005, CERIODAPHNIA DUBIA REPRODUCTION, 1-13-16

File: shericd 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 15.500 15.500
2 13 % EFFLUENT 21.900 21.900 -2.969
3 17 % EFFLUENT 24.800 24.800 -4.315
4 23 % EFFLUENT 24.400 24.400 -4.129
5 31 % EFFLUENT 24.700 24.700 -4.268
6 41 % EFFLUENT 25.100 25.100 -4.454

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

AA # K1601005, CERIODAPHNIA DUBIA REPRODUCTION, 1-13-16

File: sher1cd Transform: NO TRANSFORMATTON
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 13 % EFFLUENT 10 4.979 32.1 -6.400
3 17 % EFFLUENT 10 4.979 32.1 -9.300
4 23 % EFFLUENT 10 4.979 32.1 -8.900
5 31 % EFFLUENT 10 4,979 32.1 -9.200
6 41 % EFFLUENT 10 4,979 32.1 -9.600
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AA_# K1601005, CERIODAPHNIA DUBIA REPRODUCTION, 1-13-16

File: shericd Transform: NO TRANSFORMATION
STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment
TRANSFORMED RANK CRIT.
GROUP IDENTIFICATION MEAN SUM VALUE df SIG
1 CONTROL 15.500
2 % EFFLUENT 21.900 147.50 75.00 10.00
3 17 % EFFLUENT 24.800 154.00 75.00 10.00
4 23 % EFFLUENT 24.400 153.50 75.00 10.00
5 31 % EFFLUENT 24.700 150.50 75.00 10.00
6 41 % EFFLUENT 25.100 145.00 75.00 10.00

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

Organism History




AQUATOX, INC.

416 TWIN POINTS ROAD
HOT SPRINGS, ARKANSAS 71913
501-520-0560
TEST ORGANISM HISTORY

DATE SHIPPED // @2‘ /16 cumne AR JIRLY TICAL
Purchase Order #:
SPECIES: Pimephales promelas -,
Quantity Shipped: _[Cog cs7
Age: HHTHED //(/{//é

Brood Stock Source: Anderson Farms, AR

Culture Water: Groundwater

Hardness (Mgl CaCO3): YA,
Dissolved Oxygen (Mg/1): 7.<
Temperature (°C): 25,/
Feeding: ARTEmr A
Comments:

Shipped Via: Federal Express UPS Overnight

Packaged By:

Bill Hall Printers 3171




13060 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: 11/25/2013
SPECIES: ’ Ceriodaphnia dubia
AGE: >3 day
LIFE STAGE: Adult
HATCH DATE: Variable
BEGAN FEEDING: Immediately
FOOD: YTC, Selenastrum sp,
Water Chemistry Record: Current Range
TEMPERATURE: 22°C 22-26°C
SALINITY/CONDUCTIVITY: - -
TOTAL HARDNESS (as CaCO;): 94 mg/l 76-130 mg/1
TOTAL ALKALINITY (as CaCQs): 65 mg/l : 65-100 me/l
pH: 7.98 7.50-8.20

Comments:

Facility Supervisor

Aquatic BioSystems, Inc <«  Quality Research Organisms




APPENDIX F

Quality Assurance Charts




Reference Toxicant, KCI, ppm

ARKANSAS ANALYTICAL, INC.

FATHEAD MINNOW SURVIVAL 7 Day
QUALITY ASSURANCE
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ARKANSAS ANALYTICAL, INC.
FATHEAD MINNOW GROWTH 7 Day
QUALITY ASSURANCE
g
g 1200
o 1000 == -
&)
¢ 800
5600 ————— ¢ ——————¢
O 400
5 200 =
-
8 RS S B I S Vs
{ e N N N N N N N N N N N N N
o P P DD D DD P W | e=meeucl
o & \ { { X X X \ X X \ {
‘% Y W 'Ig\,\ RGN UG I P U »\Q\%\ \\,\0 & — =lCL
(14
Date Test Performed




Reference Toxicant, KCI, ppm

ARKANSAS ANALYTICAL, INC.

CERIODAPHNIA DUBIA SURVIVAL
QUALITY ASSURANCE
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Reference Toxicant, KCI, ppm

ARKANSAS ANALYTICAL, INC.

CERIODAPHNIA DUBIA REPRODUCTION
QUALITY ASSURANCE
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PLACE STICKER AT'TOP OF ENVELOPE TO THE RIGHT
ADDRESS; FOLD AT DOTTED LINE
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NPDES Enforcement Branch

5301 Northshore Drive

North Little Rock, AR 72118-5317




