Arkansas Department of Environmental Quality
5301 Northshore Drive
North Little Rock, AR 72118

OCTOBER 22, 2012

WATER DIVISION
NPDES Enforcement Section

RE: City of De Queen Wastewater Plant, NPDES Permit AR0021733
AFIN 67-00023, Sept. 2012 DMR, SSO Report & 3" Quarter WET

Michael Sims

City of De Queen
Wastewater Superintendent
PO Box 730

De Queen AR 71832




Sanitary Sewer Overflow Monthly Report
Facility Name: - H‘\/ [2) ‘p DQ CD‘AQC’./\ Permit Number: A@O 021") 33 Reporting Perlod(Month/Y ear): gcﬁj‘“ 12

No Sanitary Sewer Overflows This Monitoring Penod
4 Summary Report Code Descriptions
Cause(s) of SSO . . SSO Impact Action(s) Taken Ultimate Discharge Location
CO-Construction D-Debrts NEAH-No Evidence of Adverse Health or Environmental WO-Work Order CR-Creek/Strean/River ( plcasclspecify')
. : Impact
E-Equipment Failure G-Grease OEHC QObserved or Evidence of Human Contact EC-Environmental Cleanup : DI-Ditch
HC-Hydro Clean LF-Line ’ EFK-Evidence of Fish Kill ) HC-Hydro Cleaned DR-Drap Inlet
Failure/Break . )
R-Rainfall RG-Roots & Grease HR-Hand Rodded GR-Ground Surface
RO-Roots V-Vandalism . EN-Referred to Engineering PA-Paved Area
PN-Public Notification CB-Contained in Building
Location Manhole # Start Date of | End Date of - Estimated — Cause of SSO Environmental Action (s) Taken Ultimate Discharge
) SSO ~-880O Volume (in Impact to Address SSO Location
gallons)
!

O/L\M [f% | | O

Smm(uré of Cognizant or Rankma fficial
*I certify under penalty of law that this document and all attachments were prepared undc.r my direction or supervision in accordance with a system: designed to assure that
qualified personnel propetly gather and evaluate the information submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly
responsible for gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and cornplete. 1 am aware that there are

significant penalties for submitting false information. including the possibility of fine and imprisonment for knowing violations.”




DQWWTP ARK ANALY SEPT 2012 DMR WET testing Week
INF EFF BOD BOD FECAL 1SS TSS pH CL2 DO NO3 NO3 TP TP NH3 NH3

DATE | FLOW | FLOW mg/l Ibs/day |Ibs/100ml|  mg/l Ibs/day | std units | RES. mg/| mg/| Ibs/day mg/| Ibs/day mg/| Ibs/day
25 2.580 2.039 4.08 69.4 20 5.0 85.0 6.73 0.03 7.56 0.95 16.2 0.353 6.0 0.58 9.9
26 2.553 2.026 3.49 59.0 1 6.0 101.4 6.78 0.06 7.67 0.78 13.2 0.230 3.9 0.50 8.4
30 1.528 1.115 2.00 18.6 10 3.0 279 6.79 0.02 7.77 6.70 62.3 0.226 2.1 0.50 46
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Arkansas Analytical, Inc.

Toxicity Test Results
City of DeQueen
NPDES PERMIT NUMBER: AR0021733
| Third Quarter 2012
AFIN # 67-00023

Fathead Minnow, Pimephales promelas, Larval Survival and Growth Test
Test 1000.0

Ceriodaphnia dubia, Survival and Reproduction Test

Test 1002.0 .

Prepared for: Mr. Mike Sims Prepared by: Arkansas Analytical, Inc.
City of DeQueen 11701 I-30, Bldg 1, Suite 115
P.O. Box 730 - Little Rock, Arkansas 72209
DeQueen, Arkansas 71832 Lab Number K1209008

Wednesday, October 10, 2012




Introduction

This report contains test results for toxicity testing for the City of DeQueen. The NPDES
permit number is AR0021733. The facility is located 1/8 mile south from intersection of
Coulter Ave. and south of 9" Street on Philip Cox Blvd, in Section 36, Township 8
South, Range 32 West in Sevier County, Arkansas. The discharge is to receiving waters
named: an unnamed ditch around pond to Bear Creek to Little River to Red River in
Segment 1C of the Red River Basin.

The permit requires chronic biomonitoring testing quarterly for both Ceriodaphnia dubia
and Pimephales promelas. The test results in this report represent the testing for the third
quarter of 2012.

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:

9-25-12, 0800

9-26-12, 0800

Sample #2:

9-26-12, 0800

9-27-12, 0800

Sampie #3:

9-30-12, 0900

10-1-12, 0900 -

The samples were composites collected at the final discharge from City of DeQueen

Wastewater Plant outfall.

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

laboratory:

Sample Receiving
Information:

Date, Time Sample(s)
Received

Temperature Upon Receipt (oC)

Sample #1:

9-27-12, 0945

Sample #2:

9-28-12, 1000

1

Sample #3:

10-3-12, 1145

12**

** As per Mary Barnett test was allowed to continue although sample #3 was received

outside the temperature limits. This was due to a delay in delivery by the courier service.

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. Due to its earlier characterization as toxic, synthetic dilution water was substituted.

The dilution water used in the toxicity tests was moderately hard synthetic. 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 32%, 42%, 56%, 75%, and 100%.
The low-flow effluent concentration (critical dilution) was defined as 100% effluent.
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Test Methods

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

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

Test Organisms

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

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

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

Test Acceptability

TEST ACCEPTANCE CRITERIA for Cerzodaphma dubia

£0; Results | Pass | Fail
Greater than or equal to 80% surv1val 100% X
Average of 15 or more young per surviving female 16.9 X
At least 60% of surviving females should have produced 3 100% X
broods
The percent coefficient of variation between replicates must 21.9 X
be 40% or less for the young of surviving females
TEST ACCEPTA CE CRITERIA for Pimephales promelas
( > . | Results | Pass | Fail
Greater than or equal to 80 A> surv1va1 92.5% X
The percent coefficient of variation between replicates must 7.40 X
be 40% or less for survival
Minimum of 0.25 mg average dry weight of surviving 0.424 X
controls , :
The percent coefficient of variation between replicates must 13.6 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 8/9-16/12 Pimephales promelas 8/9-16/12
NOEC Survival: 500 ppm KCl NOEC Survival: 500 ppm KCl
LOEC Survival: 1000 ppm KCl LOEC Survival: 1000 ppm KCI
NOEC Reproduction: [ 125 ppm KCl NOEC Growth: 500 ppm KCl
LOEC Reproduction: | 250 ppm KCl LOEC Growth: 1000 ppm KCI

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

City of DeQueen
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 20.1 %CYV survival (critical 5.73
(critical dilution) dilution) ,
%CV Reproduction (critical 23.6 Mean dry weight (critical 0.462
dilution) dilution) in milligrams

%CV growth (critical 11.1

dilution)
PMSD Reproduction 24.3 PMSD Growth 222

Conclusion

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

The permit issued to the City of DeQueen, AR0021733, 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.

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

The permit issued to the City of DeQueen, AR0021733, 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:
N AN _‘ﬂ{d‘m
Ryar/Hﬂcfgﬁ(/ , Melissa Bird
o
Kenneth Pl‘éﬁg
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‘SUMMARY REPORTING FORMS FOR CHRONIC BIOMONITORING
FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL

PERMITTEE: City of DeQueen

PIMEPHALES PROMELAS

NPDES #: AR0021733

Sample Collection:

Date, Time Started

Date, Time Ended

9-26-12, 0800 _

Sample #1: 9-25-12, 0800
Sample #2: 9-26-12, 0800 9-27-12, 0800
Sample #3: 9-30-12, 0900 10-1-12, 0900

Test initiated (date, time): 9-27-12, 1415

Dilution water used: Moderately Hard Synthetic

DATA TABLE FOR FATHEAD MINNOW SURVIVAL

Percent Survival in Replicate Chambers

Test terminated (date, time): 10-4-12, 1150

Mean Percent Survival

Average Dry Weight in milligrams in replicate chambers

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

0% 87.5187.5] 100 | 100 | 87.5 100 97.5 92.5 7.40

32% 87.51 100 100 [ 100 | 100 97.5 97.5 97.5

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

56% 87.5187.5] 100 | 87.5| 100 97.5 95 92.5

75% 87.5] 100 | 100 { 100 | 87.5 100 97.5 95 |

100% 100 | 100 | 100 [ 87.5| 100 100 100 97.5 5.73
DATA TABLE FOR GROWTH OF FATHEAD MINNOWS

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

0% 0.433 | 0.340 | 0.400 | 0.490 | 0.459 0.424 13.6

32% 0.320 | 0.426 | 0.477 | 0.433] 0.511 0.433

42% 0.459 | 0.336 | 0.446 | 0.505) 0.554 0.460

56% 0.501 | 0.404 | 0.503 | 0.458 | 0.544 0.482

75% 0.470 | 0.360 | 0.397 | 0.431 | 0.528 0.437

100% 0.400 | 0.474 | 0.539 | 0.463 | 0.436 0.462

Coefficient of Variation = standard deviation / 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 control survival for:

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

2. Dunnett’s Procedure
Is the mean dry weight (growth) at 7 days significantly different (p=0.05) than the control’s dry
weight (growth) for:

a) LOW FLOW OR CRITICAL DILUTION, (100%) YES NO X
3. IfNO was answered to 1.a) enter [0] otherwise enter [1] (parameter TLP6C): 0

4. IfNO was answered to 2.a) enter [0] otherwise enter [1] (parameter TGP6C): 0

5. Enter percentage corresponding to each parameter below:

a) NOEC survival (parameter TOP6C)= 100 % effluent
~ b) NOEC growth (parameter TPP6C)= 100 % effluent
¢) Coefficient of variation (parameter TQP6C)= 13.6 %

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, City of DeQueen Wastewater, Lab # K1209008, Page 8
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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 control survival for:

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

2. Dunnett’s Procedure

Is the mean dry weight (growth) at 7 days significantly different (p=0.05) than the control’s dry
weight (growth) for:

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

3. IfNO was answered to 1.a) enter [0] otherwise enter [1] (parameter TLP6C): 0
4. IfNO was answered to 2.a) enter [0] otherwise enter [1] (parameter TGP6C): 0

5. Enter percentage corresponding to each parameter below:

a) NOEC survival (parameter TOP6C)= 100 % effluent
b) NOEC growth (parameter TPP6C)= 100 % effluent
¢) Coefficient of variation (parameter TQP6C)= 13.6 %
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SUMMARY REPORTING FORMS FOR CHRONIC BIOMONITORING
Ceriodaphnia dubia SURVIVAL AND REPRODUCTION

PERMITTEE: City of DeQueen NPDES #: AR0021733
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 90 100 100 100

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

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

2. Dunnett’s Procedure or Steel’s Many One Rank Test:

Is the mean number of young produced per female significantly different (p=0.05) than the controls
number of young per female for:

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

5. Enter percentage corresponding to each parameter below:

a) NOEC survival (parameter TOP3B)= 100 % effluent
b) NOEC reproduction (parameter TPP3B)= __ 100 % effluent
¢) Coefficient of variation (parameter TQP3B)= 23.6 %

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, City of DeQueen Wastewater, Lab # K1209008, Page 10
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APPENDIX A

Chain of Custody Forms




&f q}
) “*™  CHAIN OF CUSTODY RECORD

FAX 501 -455-61 18

/ ) .
[CLIENT INFORMATION BILLING = i Project Description )| Tumaround Time : Preservation Codes: ]
City of DeQueen Wastewater Plant | City of DeQueen Wastewater Plan y Chronic Toxicity 24 Hour 1. Cool, 4 Degrees Centigrade 4. Thiosulfate for Dechlorination
514 South 9th P.O. Box 730 - 48 Hour 2. Sulfuric Acid (H,SO.J, pH <2 s, Hydrochloric Acid(HCD)
DeQueen, AR 71832 DeQueen, AR 71832 Reporting Information 72Hour 3. Nitric Acid (HNO;), pH <32 6. Sodium Hydroxide (NaOH), pH > 12
I Telephone: 870-642-5231 Routine TEST PARAMETERS . Bottle Type Code
Attn: Mike Sims Fax: 870-6423117 ' Preservative Code:| 1|t G = Glass; P = Plastic
. Email: msims@cityofdequeen.com Botte Typell P V = Septum; A = Amber
- o
- [=4
| S £
. /n E Arkansas
] 4 g Analytical Work
Sampler(s) Signature +#  |sampler(s) Printed 8 Order Number:
Field SAMPLE COLLECTION umber - SAMPLE £
Number Datels Timels Grab || Comp Bo‘\’:!es Matrix IDENTIFICATION/ DESCRIPTION 5 K \ZDCl -
‘t' 25126‘1 W% X Wwater||DQ Bio X 008 H
| F
},7‘»3 ,
f"\
Date/Time 2. Received by: {Signatur ~ SAMPLE CONDITION UPON RECEIPT IN LAB REMARKS / SAMPLE COMMENTS
?’ 2L-17 i - |lh. cusTopY'seaLs: v Yes No [P.O.Number: (ﬁ /} ¥, S O
. u \7 S 2. CONTAINERS CORRECT: ) Yes No
/ (. Y<C ane 3. COC/LABELS AGREE: Yes No
3. Relinquished by: (Signatur Date/Time 4. Received by lab; (Slqnature) .i4. PRESERVATION CONFIRMED: Yes No
. q 277 IZ §. RECEIVED ON ICE: ' Yes No '
NS ) eerr VO
A - 5. TEMPERATURE ON RECEIPT:
Revision 1 Oq t 2 ,VY\L>/ FOR COMPLETION BY LAB ONLY
&l 7TV




~ Arkansas Analytical
Ic.

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

BILLING ‘ I

Project Description

Turnaround Time

Preservation Codes: ]

City of DeQueen Wastewater Plant

City of DeQueen Wastewater Plan

Chronic Toxicity 24 Hour

514 South 9th

P.0. Box 730

DeQueen, AR 71832

DeQueen, AR 71832

Telephone: 870-642-5231 mn

1. Cool, 4 Degrees Centigrade
48 Hour 2. Sulfuric Acid (H,SO,), pH <2

Reporting Information 72 Hour_ __ [i3. Nitric Acid (HNO,), pH <2

4, Thiosulfate for Dechlorination
5. Hydrochloric Acid(HCI)
6. Sodium Hydroxide (NaOH), pH > 12

TEST PARAMETERS

. Bottle Type Code

Attn: Mike Sims Fax: 870-642-3117 Preservative Code:| 1 G = Glass; P = Plastic
Email: msims@cityofdequeen.com Bottle Type P V = Septum; A = Amber
o
[l
S
= Arkansas
g Analytical Work
Sampler(s) Signature Sampler(s) Printed .‘% Order Number:
Field SAMPLE COLLECTION umber SAMPLE %
f | = -
Number Date/s Timels Grab || Comp Bottios|] Matix IDENTIFICATION/ DESCRIPTION 5 K |20q
9-20,-07-12 | &0/B4 X Watel X oosh
Date/Time 2. Received by: ('Slgnagure) SAMPLE CONDITION UPON RECEIPT IN LAB REMARKS / SAMPLE COMMENTS
T-27- 1% . CUSTODY SEALS: v ves no  [P.0.Number: [ 7.0) ¢ D)
) m% . CONTAINERS CORRECT: Yes __ No
/ .50« ! . COCI/LABELS AGREE: Yes No
3. Relinquished by: (Signature) Date/Time 4. Received by lab: (Signature . PRESERVATION CONFIRMED: Yes ___ No
. \AP q \98 ’ [2 | . RECEIVED ONICE: Yes No
S ’ ] _ | TEMPERATURE ONRECEPT. 1" &2
Revision 1 \ Sj") , e FOR COMPLETION BY LAB ONLY

TZr 7TV

e R |




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

PHONE: 501-455-3233

FAX: 501-455-6118 '

g7 /kansos Analytical |

Inc.

CHAIN OF CUSTODY RECORD

4

{CLIENT INFORMATION BILLING [ Project Description Turnaround Time Preservation Codes:
City of DeQueen Wastewater Plant __ | City of DeQueen Wastewater Plan Chronic Toxicity 24 Hour 1. Cool, 4 Degrees Centigrade 4. Thiosulfate for Dechlorination
514 South 9th P.O. Box 730 48 Hour 2. Sulfuric Acid (H,SO,), pH <2 5. Hydrochloric Acid(HCI)
DeQueen, AR 71832 DeQueen, AR 71832 Reporting Information 72Hour _ |f3. Nitric Acid (HNO,), pH <2 6. Sodium Hydroxide (NaOH), pH > 12
| Telephone: 870-642-5231 i - TEST PARAMETERS " Bottle Type Code
Attn: Mike Sims Fax: 870-642-3117 Preservative Code:|| 1 G = Giass; P = Plastic
Email: msims@cityofdequeen.com Bottie Type]| P V = Septum; A = Amber
15 ]
¥ o= (=
p =
| [«]
’ = Arkansas
: : g Analytical Work
Sampler(s) Signature Sampler(s) Printed L% Order Number:
Field SAMPLE COLLECTION umber SAMPLE ’ R 'g
f P 1 =
Number Date/s Timels Grab || Comp || Bottes | Matix IDENTIFICATION/ DESCRIPTION /| & ‘nggﬂgz&
ek T PR . ; v
: 7:@/&‘*"12 ?'{17/749 X Water||DQ Bio i X ¢
- “‘1&'_ . RS 1
{
P'
i
1. Relinguished by: (Signature) Date/Time 2. Received by: (Signature) . SAMPLE CONDITION UPON RECEIPT IN LAB REMARKS / SAMPLE COMMENTS C
5 JQ - h[@; ‘ 0 1. CUSTODY SEALS: v/ Yes No [P.0.Number: (o 70 50
e » b\ {\' gd . [l2. CONTAINERS CORRECT: Yes No
12SDig e 3. COC/LABELS AGREE: Yes ___No
3. Relinquished by: {Signature Date/Time 4. Received by lab: (Signature 4. PRESERVATION CONFIRMED: —_Yes No
| P 6 \0 27 5. RECEIVED ON ICE: __Yes __; No
i h oo
. . ; 6. TEMPERATURE ON IPT:
\/\ 145 wwtc{ﬁ\%\ M necerr |2
-Revision 1 FOR COMPLETION BY LAB ONLY

<RI R -
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Norma James

From: Barnett, Mary [BARNETT@adeq.state.ar.us]
Sent: ) Thursday, October 04, 2012 7:36 AM

To: ) Norma James

Subject: RE: city of dequeen WET temp excursion

Norma,

Due to unintended extenuating circumstances involving the sample courier, and since the facﬂlty generally has a history

____of passing WET tests, the Department has determined the third sample of the 3" 4 quarter test is.an acceptable sample.

The Department encourages the facility and laboratory to work with the couriers to ensure that all subsequent WET test
samples are received within EPA’s sampling handing requirements.

Mary Barnett
Ecologist
501-682-0666

From: Norma James [mailto:njames@arkansasanalytical.com]
Sent: Wednesday, October 03, 2012 12:18 PM '

To: Barnett, Mary

Cc: 'Ken Pigue'; 'Lessie Redican'; 'Sydney James'

Subject: city of dequeen WET temp excursion

Mary,

As discussed with Ken earlier yesterday, we are continuing to run the current WET test for the City of
DeQueen although the temperature of the third sample received was 12degrees C. We will note such
in the report. Delivery of the sample was delayed by third party courier service, causing the temp to
be elevated. DeQueen usually does a good job of icing down the samples.

Let me know if you need any further mformatlon

Thank you for your assistance.

Norma

Novma Tames, President

Aukostasers Anahgtice
fesy

11701 Interstate 30
Bldg. 1, Ste. 115

Little Rock, AR 72209

501-455-3233

501-455-6118 (fax)

501-993-1852 (cell)

Business Hours - Mon-Thur - 8am-5pm, Fri - Bam-4pm

Think for yourselves and let others enjoy the privilege to do so too. Voltaire.

This e-mail and any attachments are confidential. If you receive this message in error or are not the intended recipient, you should not retain,

1




APPENDIX B

Effluent and Dilution Water Data
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CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING Fathead Minnow
_— Lab # / Sample ID Test Start (Date/Time) 92118 [YS”
Client. De  Queepn Test End (Date/Time) 16-4~-12 ;1S0
Day of Test i
. 1 3 5 7 |notes/remarks
Control _ {MHS551 927 | 929 701 ,%.z‘_ 1o-3
D.0. (mg/L)[INITIAL 2. 2.5 | R. | 8.1 ) )
’,\1 HS , FINAL «F"& 41 -L 177 | 74 | 79
: pH (s.u) [INITIAL g0 en | $-2 | 1 19
' FINAL 1.3 gaULgs> 7.6 | 7.9
temp (C) _ |INITIAL 1) 2.9 ol 2t 12
FINAL w5 29 | 25| 25
ALKALINITY (mgll) — -2 - e
HARDNESS (mg/L) Y —3
CONDUCTIVITY (umhosicm) [ 244 )
CHLORINE (mg/L) {0.05 ,
~ [CONC: ) . .
D.O. (mg/L)|INITIAL 2Li%% 124 371 931 93
3 } FINAL 1S 1§ | 7351 2.6] 2.4
- pH(s.u)  [INITIAL TZ8172. 119 7. 7.2 | L
B T [T I YT I Y e O 2.0l 749 1 7.5
temp (C) _|INITIAL 22| 2] |22.5 22 | 2 | -2
___|FINAL | 25 | 25 28125 1 29
CONC: ;
D.0. (mg/L)[INITIAL 3. 33 19\ IS 37 183
L{ ; : FINAL 515 8.2 | L® 121 72.81 5
pH (mg/L) |INTIAL 2771 72-71%.0 ‘I."% 2.9 [ 7.1
FINAL 24 | 14 | 1.7 . 2.9 [ 1.4
temp (C) _ |INITIAL 22 21 [234 22 | 221 21 |
, FINAL > 25 7S 29 | 2y | 2%
CONC: :
D.O. (mg/L)[INITIAL L1 3.C1GH 3.7 Zﬂ 1.4
FINAL 25 | 81 luw 7% al 71
pH (s.u)  [INITIAL 7717735 [1R 241 7.2 ] 7.2
FINAL T4 | 8.0 | b 7.51 2.9 7.3
temp (C)  [INITIAL 2] 12 |24 21221 22
FINAL 25 | 25 25 2 2y | 2¢
CONC: ' ‘
D.O. (mg/L)[INITIAL 92 1 77132 271 2941 44
, ‘ FINAL 79 | %\ } 741 98| .9
76’ pH (s.u.)  [INITIAL 271735 1.3 | 7. 7.5
FINAL a4 | S 7. 24 | 79
. Jtemp (C) [INITIAL 22| 2 23 12l [ 271
FINAL 9% | 25 2125 | 38
CONC: I
, D.0. (mg/L)[INITIAL 37 | 3-G 3..1 34| 3.9
/OD FINAL 1, | 8.2 | 73] 7.
Y IpH(su)  |INITIAL 7. 7.2 1.3 3.1 7
FINAL 14 | 15| 731731725
Jtemp (C) [INITIAL al 272 2| 20 o) | 22
FINAL S 25 %5’ 25 | 2%
CONC: 100% | A A R | C
ALKALINITY (mg/L) 23 — —— | 20
HARDNESS (mg/L) Yo — —— 120
CONDUCTIVITY (umhos/cm)] 417 |  —— ——J 400
CHLORINE (mg/L) £0.08] —— KooS
Revision 1




CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING , Cerodaphnia Dubia
Lab #/ Sample ID Test Start (Date/Time) G277~ 10D
Client De (W cen Test End (Date/Time) [ 0-Y-ND 1630
) Day of Test
‘ 1 |1 2 3 4 5 6 7___|notes/remarks
Control  |MHS551 427 | 928 17937 | 9-30 [jo+ | [o-D | -3
D.0. (mg/L)[INITIAL 7.6| 89 S 9L 187 89| 2.9
FINAL g.) I2-%eitr 82 3| | 4. 3.1 | 7.8
,JlS oH (s.u)  |INITIAL 30112l 80l €219 |79 [ 7.8
M l _[FINAL 72721 181 741 78127 117 175
temp (C) |INITIAL 221 A2 21.3] 2] al 2( 2\
FINAL 25 | s |25 1 28 | 25 |25 | o
JALKAUNITY-(mglL) - — — | (g ] - : — g
HARDNESS (mg/L) G P —3
CONDUCTIVITY (umhos/cm) 294 ] — _
CHLORINE (mg/L) o.os | 1 1
CONC: : ,
D.0. (mg/L)]INITIAL 3LI1g39! V7 %3 371 3% 1 33
FINAL 5_%) e2| 8.2 Fol 821 g2 7.5
pH (s.u) _ |INITIAL . ANEEEKNRENAD 78| 7.
.3 FINAL_ 77138 [ 3.3 77 76 | 771 7. 8]
T Y emp (C)_[INITIAL 27 2@ 228125122 | 2 | 2]
_ FINAL 125 | 2 | 25 1 A5 | a5 | a5 |25
CONC: , ' ' [ '
D.0. (mg/L)[INITIAL 31 83137 90 &8s 37 g,‘&
ql FINAL . 3.01 %.4 32| 8(] 3] 135 (o
pH (mg/L) |INITIAL 29 1 77 %_o 291349114 |27
|FINAL 771 %0 Ol 9.8 1 7. 771 7]
temp (C) _[INITIAL 22 Bl 23.9] 29 [22 12372 [ 27
FINAL 251 28 | 251 a5 | 25| o5 |35
43"} [CONC:
(“ ~ _IB.0. (mg/L)]INITIAL 3.1 3G1 93190 1 871 %7 | 3%
/Urﬁf FINAL 851 %1 | 84 32 31| 32 TG
pH (s.u.) [INITIAL 271 1.2 77 128 172 173
5& , FINAL 79 | s0O1 1- 77 7.9 |7 | 7-3
temp (C) _[INITIAL 20 21 |1249.0125.2] 22 12D |22
FINAL 28 | 25 | 2% |26~ | 26| 25| 2y
5.5, (o] 337 i3 73 85733
D.O. (mg/L)}INITIAL . . ] K . . 29
— |FINAL 301s.\ | 32l 8 {1 83 &0 1| 7
‘7{4 pH (s.u.) [INITIAL 22178 139217285 173173 175
FINAL 1 81 ]so | 741 TG 1T5 179 7.2
temp (C) _|INITIAL 22 12t 1598120 | 23121 2.)
FINAL 25| 251 S lac [as| a5 | 25
[CONC: .
D.0. (mg/L)[INITIAL g1 | 3.6 Z'Z_ 89136144 33
~ |FINAL 3. 3.\ 3- gU]1 80 | g1 7.0
}OD pH (s.u) [INITIAL - 2817219921729 123 172 712
T FNAL T 78118 | 7717601726 77139
temp (C) [INITIAL 21 | 2212851282l 20 |2D 1 227
FINAL 2 55| o1 as | Aas a2y
CONC: 100% li A A B B a | C
ALKALINITY (mg/L) 22 —d o) q, 2(,
HARDNESS (mg/L) Jo | —F— 3] 2,
CONDUCTIVITY (umhosfcm)l 9{7 —t— | 957 —t 806 |
CHLORINE (mg/L) 00§ ——J—[<eo5] O [<p-05[<0.05
Revision 1

11/30/10




APPENDIX C

Fathead minnow raw data and statistics




.-~ [CONC:-_

SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB#/SAMPLE ID K|704008 TEST START  DATE YJ27/17TIME 1 y4{4
CLIENT TeQuee— TESTEND _ DATE |ofY[[TIME J16D
- — AGE AND SOURCE OF MINNOWS
DAY (NUMBER SURVIVING) ' SURVIVAL
REP # start 1 3 4 5 6 1% MEAN 9%, cV
[CONC._|A 2 1 ¥ X 1 R 11X X 7 2 | Ri8 2
B 3 2 L | 7 12 -~ / | 9725
c ¥ 1 ¥ ¥ ¥ L | x 12 100 0\
OR: A A A B A - T 240
E + [ X 1 & 7 | = 2 1z DG
REP# |start 1 3 4 5 6 7% MEAN %|CV
A R |7 2 A = ==t - 35 —
B 1 57? 8 X ?1 S§ D {
C : 6o
BZ/ D | X \0D °\’L
E 4+ [ L — 1 L [ — 11 [ 2 \oD
REP# |[start 1 E 4 5 6 1% MEAN %|CV
[CONC. _|A X X1 X X X 17 12 |25
B ] S 1 1w ,
A X Ve M [ - . ] T 1T X T N2
l47/" | I | X [ \eo
E +—t =1 — 11— 1~ | — 1 11 |\0D -
‘ REP# _[start 1 3 4 5 6] 7% MEAN %[CV
[CONC: |A T & & | 21 7 Z 17 2. 7 1929 P,
— B 1 721 =2V 21 =72 17 2 %25 | %
5l SRR e T
D 7 .9
e T I B I 0 0 < B - S W P~ =7 P
REP# _ |start i 3[4 5 > 6 7%%79 MEAN %|cV
CONC:_|A 4 1.Z 2 Al 4 7 .
{ B P ( & X 1&g \0D.
— Ic . il B & e |
75 b - g 18 X T\o0
E ~—| — | A4 > Pt 2 1 7 7 : ﬂg
REP# [start_ |- - 3 4 5 6 7[%~ MEAN %|CV
[CONC._|A S 1 xR ‘ X 1 &
0 %
c _
1% D | 721 2
E — 1~ I I e I el -2
ANALYST :
DATE:
TIME:

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 TEST START _ DATEG-27-19TIME_J G
CLENT 1)y Quren TESTEND _ DATE(0-4-]3 TIME [1CO
' AGE AND SOURCE OF MINNOWS
D AY (NUMBER SURVIVING) SURVIVAL
REP# |start 1 2{ 3 4 5 6 71% MEAN %oy
[CONC: |A > 2 ) 2 :’L Z 'Q ?
5 .
C , | 2 | &
IS : S = I S e
E
-{REP # start 1 2 3 4 5 6 1% MEAN %[CV
feonc A 122 | Z |- |2 | 2 1 2 | 2 ]2 - ] --
B 1 / i L ] ] \
c 7 2 | 2 2 | 2 2 - o
'5 PR 2 | 5 | 7 2 | Z 2 | >
E , =
REP# [start 1 2 3 4 5 6] 7% MEAN %[CV
[CONC: A 2 | < D! > 2 2 2 XL
B [ \
C > | 2 | i —
qv—-} D — P st <« - 2 }
- REP# [start 1 2 3] 4 5 6 7% [MEAN %]CV
[CONC. |A A Z 2 x > | D | =
B \ 2 > 2 | 2 2 >
I l \ 1 | ] {
5S4 b C > [ > o =a2o T2
E Y
REP#  [start 1 2 3 4 5 6 71% _[MEAN %[CV
[CONC: |A =) 2 >~ 2 2 2 i =Y
B ' 2 2% 1. E 2 | =
C J ] 2> > | + S | 2
75’ D o e l 11 I [
REP# |[stat | 1 =2 3 4 5 6 71% MEAN %[CV
[CONC: |A =) A | 2 2. _‘22 Z | =2 | X
: f =
) 00 g B _‘_ T .._s/ — — < o
E .
ANALYST Kf 1RKE | & 1/ABDTRY | AR | Kb | R
DATE: 9-27920%-29-1 404 |55 fo-l | (0-) | 0-3 | 16-9
TIME: (g€ T1Po haoo] 123 11330]1(S30[1500 | JI00

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

TEST START DATEY-27-{2 TIME JY¥/C

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

Revision 1
11/30/10

CLIENT Dr Buzen I3 TESTEND __ DATE j0-Y-I2TIME [[SD
T AGE AND SOURCE OF MINNOWS , ,
, D A Y (NUMBER SURVIVING) SURVIVAL
REP# |start 1 2 3 4 5 6 7|% MEAN %GV
[CONC._|A =2 2 { \ 11 / [
B [ N 2 2 £l 2 <
c , - | | -
E . ,
[REP# _[stert 1 2 3 4 5 6 7% MEAN %[V
- [CONC:_|A o |l 2_ |l 1 | o | 2.2 [. #* L o T
B
C
B IC m S S 2 = S I S S
E =
REP# [start 1 2 3 4 5 6 7[% MEAN %[CV
[CONC: _{A 2 1 = 12 > | 2 Z
B /
g —|C | [UNUR N |
L\ 3\ D [~ P = — 8
| E , | |
-~ '[REP#__[start 1 2 3 4 5 6 7% MEAN %[CV
[CONC._|A P 2 2 > e 2 | =
B 1 =z 2 Py pel = Y LT
- C { [ i\ [ | [ 1
S (Q D 2 O S I N N Nl I
E ) 1
REP# [start 1 2 3 4 5 6 1% _[MEAN %[CV
[CONC: |A 2 2 2 ) 2 = =2 =
, - B ‘ .
: C
75 B P o Ml _ Tt
E , .. ,
[REP# st [ 1] =2 3 4 5 o 7% MEAN %]|CV
[CONC: A d 2 2 2 -~ 2 <
B
(00 [¢
- D [ ~ B L L ~ L
E
ANALYST KHE | KB |k | RN [ RR | KB [ RS
DATE: 921929 -247 G290l ave [0~ | fo~2 ] 19-5 | 16
TIME: IY/51 Tled [ a0 | 330 [;3<0 [ 5YolIs10] 1110



SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

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

LAB#/ SAMPLE ID _ TEST START _DATE §-2)H{XIME  T%/&
CLENT P¢ Buegnn (. TESTEND _ DATE/o-Y-d TIME _[/§D
' AGE AND SOURCE OF MINNOWS
) D A Y (NUMBER SURVIVING) SURVIVAL
REP#  [start 1 2 3 4 5 6 7% MEAN %ICy
[CONC._|A A - | 2 2 | 4 2 | 2 | X ' v
B ] 1
, 5 c | ]
Vq H D - - 1~ 2 - - = L
E |
|REP# _ [start 1 2 3 4 5 6] 7% MEAN %[CV
[oNG A | 2|2 12— [[% [ Z [ [ ——F
B , |
C ] |
P T e i e e e Y A I
E | s
REP# |[start 1 2 3 4 5 6 7% MEAN %]CV
[CONC: _|A 2 2 12 ) 2 Z 2 =2
B [ ] |
e~ -|C B ! HN N D O DN IV U I U My N e .
4 (—[’Q_ D - —+ L i B + B ~XC
) E . ] -
 [REP# _[start 1 2 3 4 5 6 71% MEAN %[CV
[cONC: _|A 2 7l ) 2 2 < 2 3 ‘
B . —1- —-
C ,
Z;(q D = - < | = L
E 7 —.
REP# _[start 1 2 3 4 5 6 7[% _[MEAN %[CV
[conc|A 2 L 1 3 | 4 2 ']z 2 2
_ Ic |
7;7E> D — ~ L - |4 - -
E ..
REP# |[start |- I -2 3 4 5 6 7[% MEAN %[CV
[conC: A 2 2 1 2 P! 2 2 | 2 | 2
DIc /
[ O g = N 1 ~ T
E . __
ANALYST RE [rY | ¢ X1 LH | Kii] €H | g
DATE: -2 [-2926-299 | arp) %j [o-2 | 19-5 | 1o~y
TIME: 1$r5] ool 170 | uw [[395 17450 )5201 3o

Revision 1
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SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB#/SAMPLEID Pr (9ucesf JDTEST START DATEA) 4 AIME J4/4
CLIENT " CTESTEND _ DATE o~4~12 TIME /]SO
AGE AND SOURCE OF MINNOWS
D AY (NUMBER SURVIVING) SURVIVAL
REP # start 1 2 3 4] 5 6 7% MEAN %[Cv
[CONC: |A 2 A 2 2 2 R 2 )
B
C .
S = e B e
E . ,
JREP#  [start 1 2 3 4 5 6 7% MEAN %[CV
[CoNG— A — —- T |-+~ |9 [-9 2| 2_| 2| ] _ A—
B
c / /
% ; D -~ - et <+ ~ “r- -
E =
REP# |start 1 2 3 4 5 6 7% MEAN %[CV
[CONC: |A 2 ~< 12 b} 2 LA ] ‘?’
B _
4 "™\—|C — s
oy ==
' REP# |start 1 2 3 4 5[ 6] 7% MEAN %[CV
[CONC: |A 2 A 2 N 2 2 7 o)
- B , - 1 7 | |
c > o 2
E ] .
~ [REP# _ [start 1 2 3 4 5 6] _ 7% _[MEAN %|CV
[CONC: _|A 2 =2 2 g QI £ 2 =
. B, ' |
5 ¢ =
D —t - - . -
E .. ,
REP# |start I -2 3 4 5 6 7% MEAN %]CV
[CONC: [A 2 9 2 A | X 2 |
B /I _,’_
C -
/ 00 D L i il S N | !
E . .
ANALYST s O* | % | gH [k | RHE | AR
DATE: 99 14282 20| asve | 10~] [ 70~2 | o3| 16-Y4
TIME: 1S 1o 13 [ | Mol T6ed] j53d (130

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

Revision 1
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SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

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

LAB#/SAMPLEID [} ®uee., = TESTSTART DATEQ O NIIME [¢f; <
CLIENT TESTEND  DATE fo-4~12TIME 115D
AGE AND SOURCE OF MINNOWS - —
DAY (NUMBER SURVIVING) SURVIVAL
REP# |start 1 2 3 4 5 6 7% MEAN %JCv ]
[CONC.  [A 2 =z 2 2 | A | 2 = ]
B ] 4 2 [ >~ =Y P
C / , - { | ! I i
D J_ — L D 2 g D N
E
-|REP # start 1 A 3 4 5 6 7% MEAN %[CV
ICONC: ] A\ — e — ) 4._47_ - - Q . _T.__._ _ .,2 JE .-? - - __.:2__ y ? - pup e
B | \\ [ 1
C
D ll.a - L ..&-— Jj — N
E =
o REP# [start 1 2 3 4 5] 6 7% MEAN %[CV
" [CONC:_|A 2 | 2 2 2 2 = =
B |
e e | 1. I - | — e . SRR N
D >4 - u - -5 \L
1E _
REP# [start i 2 3[4 5 6 7[% MEAN %[CV
[CONC:._|A L ) d < 12 = =<
—5 :
C ,
D - S L L - -
E * .
REP# [start 1 2 3 4 5 6] _ 7% _[MEAN %]cv
[CONC: _|A ? 2 2 2 2 - ‘11 4
B ) 1.
C | _ |/
D + ~N [ T [ - |
E ..
REP# [stat |- i 22 3 4] 5 6 7% MEAN %|CV
[CONC: ]A -4 Py 2 * x| 2. | X
B , 1 A ,
C » ] A A
D — 4 _ 5 S -~
E . '
ANALYST KET KF 1 & | & TR KR | gl | <I¥
DATE: 617 a2 4x | o | B |10 | (0-3]10-Y
TIME: Gty [Taw Tipw 179ep 1710 | )549011/50

Revision 1
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Pimephales promelas FATHEAD MINNOW TEST 1000.0
"WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST
LAB #/ #s: K1206003 TEST DATES (BEGIN / END): 0124112 - 104112
CLIENT: City of DeQueen WEIGHING DATE / TIME: 10152012 1115
ANALYSTS: KP DRYING TEMP (DEGREES C): 60
SAMPLE ID: , DRYING TIME (HOURS): 24
FINAL INTTIAL TOTAL DRY DRY WEIGHT
DRYWEIGHT |  WEIGHT WEIGHT OF | numeer OF
TIN+LARVAE TIN LARVAE oF LARVAE
REP # (9) (9) (9) LARVAE (mg)
CONTROL |A 1,00580 1.00234] _ 0.00346 8 0433 |AVG DRY
B 1.03262 102000 0.00272 8 0340 |WEIGHT (mg)
¢ | ogsr 0.08401| 6.00320 g1 — o400 |- 0424
D 1.01960 1.01568] _ 0.00392 8 0400 |cv
E 1.02724 1.02357) _ 0.00367 8 0.459 13.58
CONC A 1,01585 1,01299]  0.00256 8 0320 |AVGDRY
B 1.02827 1,02486] 0.00341 8 0426 - |WEIGHT (mg) .
2% |c 0.97371 0.06989] _ 0.00382 8 0.477 0.433
—— = = g - 100540— — - 100194|—— 000346 —| 8-l o433 .jev.._._._ ...
E 0.99202 0.987¢3| __ 0.00409 8 0.511
lconc: _|a 097725 097358 0.00367 8 0459 |AVGDRY
B 0.99517 0.99248| _ 0.00269 8 0336 |WEIGHT (mg)
2% e 0.97567 0.97230] _ 0.00357 8 0.446 0.460
D 0.99737 0.99333|  0.00404 8 0505 |cv
E 1.00386 0.09943]  0.00443 8 0.554
conc: A 0.95360 0.94959]  0.00401 8 0.501 AVG DRY
B 0.99032 0.98709| .~ 0.00323 8 0404 . |WEIGHT (mg) )
56% |C 0.97688 0.97286]  0.00402 8 0.503 0.482
D 0.99259 098893  0.00366 8 0458 |cv
E 0.99552 - 0.99117| __ 0.00435 8 0.544
conc: A 0.99861 0.99485| _ 0.00376 8 0470 - |AVG DRY
B 1.01283 1.00095|  0.00288 8 0360 |WEIGHT (mg)
75%  |C 1.00485 1.00167] _ 0.00318 8 0.307 0437
D 0.99846 0.99501]  0.00345 8 0.431 cv
E 0.98980 0.98558|  0.00422 8 0.528
CONC: __|A 0.98223 0.97903] _ 0.00320 8 0400 __|AVG DRY
B 0.99722 0.99343| _ 0.00379 8 0474 |WEIGHT (mg)
100% |c 0.99329 098898 0.00431 8 0.539 0.462
—— o 0.08640] . _ogs27ol _ooosro_ | 8 | 0463 lov
| E 0.99126 0.98777]  0.00349 8 0.436 11.10

REMARKS:

CV = (STANDARD DEVIATION/MEAN)*100

Revision 0
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AA# K1209008, FATHEAD MINNOW, CHRONIC, 9-27-12 ‘
File: Z:\TOXSTAT\MONTE\FHSURV. Transform: ARC SINE (SQUARE ROOT(Y))

Shapiro - Wilk's test for normality

O
1l

0.202
W o= 0.861
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# K1209008, FATHEAD MINNOW, CHRONIC, 9-27-12
File: Z:\TOXSTAT\MONTE\FHSURV. Transform: ARC SINE (SQUARE ROOT(Y))

Bartlett's test for homogeneity of variance

Calculated Bl statistic = 0.45
Table Chi-square value = 15.09 (alpha = 0.01, df = 5)
Table Chi-square value = 11.07 (alpha = 0.05, df = 5)

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

TITLE: AA# K1209008, FATHEAD MINNOW, CHRONIC, 9-27-12

FILE: Z :\TOXSTAT\MONTE\FHSURV.

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 0.8750 1.2094
1 CONTROL 3 1.0000 1.3931
1 CONTROL 4 1.0000 1.3931
1 CONTROL 5 0.8750 1.2094
2 32 % EFFLUENT 1 0.8750 1.2094
2 32 % EFFLUENT 2 1.0000 1.3931
2 32 % EFFLUENT 3 1.0000 1.3931
2 32 % EFFLUENT 4 1.0000 1.3931
2 32 % EFFLUENT 5 1.0000 1.3931
3 42 % BEFFLUENT 1 0.8750 1.2094
3 42 % EFFLUENT 2 1.0000 1.3931
3 42 % EFFLUENT 3 1.0000 1.3931



EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT

AU UNTUIUIUTD DD DWW
MR WNDRUOBWNDRODWNEOD
RPOHRPFPHRORMHEROHOMROORHR
PR PRPRPRRPRRPRERHERBRERBP

AA# K1209008, FATHEAD MINNOW, CHRONIC, 9-27-12
File: Z:\TOXSTAT\MONTE\FHSURV. Transform: ARC SINE (SQUARE ROOT(Y))

STEEL'S MANY-ONE RANK'TEST Ho:Control<Treatment

GROUP IDENTIFICATION

CONTROL
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT

Critical wvalues




AA# K1209008, FATHEAD MINNOW GROWTH CHRONIC, 9-27-12
File: Z:\TOXSTAT\MONTE\FHGR. ) Transform: ARC SINE (SQUARE ROOT (Y))

Shapiro - Wilk's test for normality

D = 0.102
W = 0.963
Critical W (P = 0.05) (n = 30) = 0.927
Critical W (P = 0.01) (n = 30) = 0.900

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

AAH# K1209008, FATHEAD MINNOW GROWTH CHRONIC, 9-27-12
File: Z:\TOXSTAT\MONTE\FHGR. Transform: ARC SINE (SQUARE ROOT (Y))

Bartlett's test for homogeneity of variance

Calculated Bl statistic = 1.27
Table Chi-square value = 15.09 (alpha = 0.01, df = 5)
Table Chi-square value = 11.07 (alpha = 0.05, df = 5)

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

TITLE: AA# K1209008, FATHEAD MINNOW GROWTH CHRONIC, 9-27-12
FILE: 7 : \TOXSTAT\MONTE\FHGR.
TRANSFORM: ARC SINE (SQUARE ROOT(Y)) NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE

1 CONTROL 1 0.4330 0.7182

1 CONTROL 2 0.3400 0.6225

1 CONTROL 3 0.4000 0.6847

1 CONTROL 4 0.4900 0.7754

1 CONTROL 5 0.4590 0.7444

2 32 % EFFLUENT 1 0.3200 0.6013

2 32 % EFFLUENT 2 0.4260 0.7111

2 32 % EFFLUENT 3 0.4770 0.7624

2 32 % EFFLUENT 4 0.4330 0.7182

2 32 % EFFLUENT 5 0.5110 0.7964

3 42 % EFFLUENT 1 0.4590 0.7444

3 42 % EFFLUENT 2 0.3360 0.6183

3 42 % EFFLUENT 3 0.4460 0.7313

3 42 % EFFLUENT 4 0.5050 0.7904

3 42 % EFFLUENT 5 0.5540 0.8395

4 56 % EFFLUENT 1 0.5010 0.7864



4 56 % EFFLUENT 2 0.4040 0.6888
4 56 % EFFLUENT 3 0.5030 0.7884
4 56 % EFFLUENT 4 0.4580 0.7433
4 56 % EFFLUENT 5 0.5440 0.8295
5 75 % EFFLUENT 1 0.4700 0.7554
5 75 % EFFLUENT 2 0.3600 0.6435
5 75 % EFFLUENT 3 0.3970 0.6817
5 75 % EFFLUENT 4 0.4310 0.7162
5 75 % EFFLUENT 5 0.5280 0.8134
6 100 % EFFLUENT 1 0.4000 0.6847
6 100 % EFFLUENT 2 0.4740 0.7594
6 100 % EFFLUENT 3 0.5390 0.8244
6 100 % EFFLUENT 4 0.4630 0.7484
6 100 % EFFLUENT 5 0.4360 0.7212
AA# K1209008, FATHEAD MINNOW GROWTH CHRONIC, 9-27-12
File: Z:\TOXSTAT\MONTE\FHGR. Transform: ARC SINE (SQUARE ROOT(Y))
ANOVA TABLE
SOURCE DF SS MS F
Between 5 0.012 0.002 0.571
Within (Error) 24 0.102 0.004
Total 29 0.114
Critical F value = 2.62 (0.05,5,24)
Since F < Critical F FAIL TO REJECT Ho: All equal
AA# K1209008, FATHEAD MINNOW GROWTH CHRONIC, 9-27-12
File: Z:\TOXSTAT\MONTE\FHGR. 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 0.709 0.424
2 32 % EFFLUENT 0.718 0.433 -0.214
3 42 % EFFLUENT 0.745 0.460 -0.866
4 56 % EFFLUENT 0.767 0.482 -1.411
5 75 % EFFLUENT 0.722 0.437 -0.315
6 100 % EFFLUENT 0.748 0.462 -0.935
Dunnett table value = 2.36 (1 Tailed Value, P=0.05, df=24,5)

AA# K1209008, FATHEAD MINNOW GROWTH CHRONIC, 9-27-12
File: Z:\TOXSTAT\MONTE\FHGR. Transform: ARC SINE (SQUARE ROOT(Y))

DUNNETT'S TEST - TABLE 2 OF 2 Ho:Control<Treatment
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1 CONTROL 5

2 % EFFLUENT 5 0 2
3 % EFFLUENT 5 0. .2
4 56 % EFFLUENT 5 0.0%4 22.2
5 % EFFLUENT 5 0 2
6 % EFFLUENT 5 0 2

DIFFERENCE

ONTROL FROM CONTROL
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Cerioddphnia dubia Raw Data and Statistics
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Cerodaphnia dubia SURVIVAL AND REPRODUCTION TEST ‘ ’
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AA # K1209008, C. DUBIA CHRONIC REPRODUCION, 9-27-12
File: Z:\TOXSTAT\MONTE\CD. Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

kkkxkkxk** Shapiro - Wilk's Test is aborted *****xx%

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

Total number of replicates = 60

AA # K1209008, C. DUBIA CHRONIC REPRODUCION, 9-27-12
File: Z:\TOXSTAT\MONTE\CD. Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of wvariance

Calculated Bl statistic = 3.18
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.
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FISHER'S EXACT TEST

NUMBER OF
IDENTIFICATION ALIVE DEAD TOTAL ANIMALS
CONTROL 10 0 10
32% 10 0 10
s D e
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% 9 1 10
____________________ i
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
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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
75% 10 0 10
____________________ i S
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
100% 10 0 10
____________________ e
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




IDENTIFICATION EXPOSED

CONTROL
32%
42%
56%
75%

TITLE: AA # K1209008, C. DUBIA CHRONIC REPRODUCION, 9-27-12
FILE: Z:\TOXSTAT\MONTE\CD.
TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6

GRP IDENTIFICATION

CONTROL

CONTROL

CONTROL

CONTROL

CONTROL

CONTROL

CONTROL

CONTROL

CONTROL

CONTROL
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT

oo WNROVIOOUIBRWNDRPRPOVOYIONOIBWNDMROVOIOAWUIE WNOE

1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
3
3
3
3
3
3
3
3
3
3
4
4
4
4
4
4
4
4




4 56 % EFFLUENT 9 24.0000 24.0000
4 56 % EFFLUENT 10 23.0000 23.0000
5 75 % EFFLUENT 1 25.0000 25.0000
5 75 % EFFLUENT 2 28.0000 28.0000
5 75 % EFFLUENT 3 18.0000 18.0000
5 75 % EFFLUENT 4 21.0000 21.0000
5 75 % EFFLUENT 5 12.0000 12.0000
5 75 % EFFLUENT 6 25.0000 25.0000
5 75 % EFFLUENT 7 24.0000 24.0000
5 75 % EFFLUENT 8 24.0000 24.0000
5 75 % EFFLUENT 9 16.0000 16.0000
5 75 % EFFLUENT 10 25.0000 25.0000
6 100 % EFFLUENT 1 15.0000 19.0000
6 100 % EFFLUENT 2 23.0000 23.0000
6 100 % EFFLUENT 3 21.0000 21.0000
6 100 % EFFLUENT 4 14.0000 14.0000
6 100 % EFFLUENT 5 14.0000 14.0000
6 100 % EFFLUENT 6 21.0000 - 21.0000
6 100 % EFFLUENT 7 30.0000 30.0000
6 100 % EFFLUENT 8 23.0000 23.0000
6 100 % EFFLUENT 9 19.0000 19.0000
6 100 % 0 17.0000 17.0000

EFFLUENT 1

AA # K1209008, C. DUBIA CHRONIC REPRODUCION, 9-27-12
File: Z:\TOXSTAT\MONTE\CD. Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF SS MS F
Between 5 171.733 34.347 2.174
Within (Error) 54 853.200 15.800
Total 59 1024.933

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

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

AA # K1209008, C. DUBIA CHRONIC REPRODUCION, 9-27-12

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 16.900 16.900
2 32 % EFFLUENT 18.400 18.400 -0.844
3 42 % EFFLUENT 17.500 17.500 -0.338
4 56 % EFFLUENT 20.100 20.100 -1.800
5 75 % EFFLUENT 21.800 21.800 -2.756
6 100 % EFFLUENT 20.100 20.100 -1.800




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

AA # K1209008, C. DUBIA CHRONIC REPRODUCION, 9-27-12
File: Z:\TOXSTAT\MONTE\CD. Transform: NO TRANSFORMATION

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<Treatment

Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL

CONTROL
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT

AA # K1209008, C. DUBIA CHRONIC REPRODUCION, 9-27-12
File: Z:\TOXSTAT\MONTE\CD. Transform: NO TRANSFORMATION

STEEL'S MANY-ONE RANK TEST Ho:antrol<Treatment

GROUP IDENTIFICATION

CONTROL

EFFLUENT .

EFFLUENT . 109.
EFFLUENT . 129.
EFFLUENT . 134.
EFFLUENT

Critical values tailed, and alpha
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AQUATOX, INC.

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

TEST ORGANISM HISTORY

DATE sHrppEp (£o27-/ 2 CLIENT ﬁ/@% %/%A/{&/

Purchase Order #:

SPECIES:

Quantity Shipped:

Age:

Brood Stock Source:

Culture Water

Hardness (Mg/1 CaC03):

Rimephales promelas
47/)/7 -

M/ / 7/?& [Jlx s~ ~

7 ));44 &/:/%.

Anderson Farms, AR

Groundwater

= /(e

Dissolved Oxygen Mg/1): 5P_§

Temperature (°C):

Feeding:

25/

Comments:

,Momg ’

Shipped Via:

Packaged By:

Federal Express UPS Overnight

MC/’

Bill Hall Printers 3171




1300 Blue Spruce Drive, Suite C
Fort Collins, Colorado 80524

Toll Free: 800/331-5916
Tel:970/484-5091 Fax:970/484-2514

ORGANISM HISTORY.
DATE: 6/22/09 . 5o
'SPECIES: Ceriodaphnia dubia
T T e S TE T ST s
- LIFE STAGE: Adult
HATCH DATE: Variable
BEGAN FEEDING: Immediately
FOOD: YTC, Selenastrum sp,
Water Chemistry Record:d Current Range
TEMPERATURE: 25°C 20-25°é
SALINITY/CONDUCTIVITY: - -
TOTAL HARDNESS (as CaCO): 142.me/l ~ 86124 mg/l _
TOTAL ALKALINITY (as CaCO3): 100 mg/l _ 65-130 mg/l
pH: 7.92 7.56-8.35

Comments:

Aquatic BioSystems, Inc

Facility Supervisor

«  Quality Research Organisms
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ARKANSAS ANALYTICAL, INC.
FATHEAD MINNOW SURVIVAL

KCI, ppm
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ARKANSAS ANALYTICAL, INC.
... CERIODAPHNIA DUBIA SURVIVAL
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Arkansas Analytical, Inc.

Toxicity Test Results
City of DeQueen
NPDES PERMIT NUMBER: AR0021733
Third Quarter 2012
AFIN # 67-00023

Fathead Minnow, Pimephales promelas, Larval Survival and Growth Test
Test 1000.0

Ceriodaphnia dubia, Survival and Reproduction Test

* Test 1002.0
Prepared for: Mr. Mike Sims Prepared by: Arkansas Analytical, Inc.
City of DeQueen 11701 1-30, Bldg 1, Suite 115
P.O. Box 730 - Little Rock, Arkansas 72209
DeQueen, Arkansas 71832 Lab Number K1209008

Wednesday, October 10, 2012



- Introduction

This report contains test results for toxicity testing for the City of DeQueen. The NPDES
permit number is AR0021733. The facility is located 1/8 mile south from intersection of
Coulter Ave. and south of 9" Street on Philip Cox Blvd, in Section 36, Township 8
South, Range 32 West in Sevier County, Arkansas. The discharge is to receiving waters
named: an unnamed ditch around pond to Bear Creek to Little River to Red River in
Segment 1C of the Red River Basin.

The permit requires chronic biomonitoring testing quarterly for both Ceriodaphnia dubia
and Pimephales promelas. The test results in this report represent the testing for the third
quarter of 2012.

Plant Operations

To be provided by permittee.

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, City of DeQueen Wastewater, Lab # K1209008, Page 2




Source of Effluent and Dilution Water

Effluent samples were collected as follows:

Sample Collection: Date, Time Started Date, Time Ended
Sample #1: 9-25-12, 0800 9-26-12, 0800
Sample #2: 9-26-12, 0800 9-27-12, 0800
Sample #3: 9-30-12, 0900 10-1-12, 0900

The samples were composites collected at the final discharge from City of DeQueen

Wastewater Plant outfall.

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: 9-27-12, 0945 1

Sample #2: 9-28-12, 1000 1

Sample #3: 10-3-12, 1145 12%*

** As per Mary Barnett test was allowed to continue although sample #3 was received

outside the temperature limits. This was due to a delay in delivery by the courier service.
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. Due to its earlier characterization as toxic, synthetic dilution water was substituted.

The dilution water used in the toxicity tests was moderately hard synthetic. 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 32%, 42%., 56%, 75%, and 100%.
The low-flow effluent concentration (critical dilution) was defined as 100% effluent.

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, City of DeQueen Wastewater, Lab # K1209008, Page 3




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.

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, City of DeQueen Wastewater, Lab # K1209008, Page 4




Quality Assurance -

Test Acceptability
TEST ACCEPTANCE CRITERIA for Ceriodaphnia dubia
_Contr | Results | Pass | Fail
Greater than or equal to 80% survival 100% X
Average of 15 or more young per surviving female 16.9 X
At least 60% of surviving females should have produced 3 100% X
broods
The percent coefficient of variation between replicates must 21.9 X
be 40% or less for the young of surviving females
TEST ACCEPTANCE CRITERIA for Pimephales promelas
- . T Results | Pass | Fail
Greater than or equal to 80% survival 92.5% X
The percent coefficient of variation between replicates must 7.40 X
be 40% or less for survival
Minimum of 0.25 mg average dry weight of surviving 0424 X
controls
The percent coefficient of variation between replicates must 136 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 8/9-16/12 Pimephales promelas 8/9-16/12.
NOEC Survival: 500 ppm KCl NOEC Survival: 500 ppm KCl1
LOEC Survival: 1000 ppm KCl LOEC Survival: 1000 ppm KCI
NOEC Reproduction: | 125 ppm KCl NOEC Growth: 500 ppm KCI1
LOEC Reproduction: | 250 ppm KCI - LOEC Growth: 1000 ppm KCI

Quality Assurance charts are provided in Appendix F.

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, City of DeQueen Wastewater, Lab # K1209008, Page 5




Summary of Results
City of DeQueen

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
(critical dilution)

20.1 %CV survival (critical 5.73
dilution)

%CV Reproduction (critical
dilution)

23.6 Mean dry weighf (critical 0.462
dilution) in milligrams

%CV growth (critical 11.1
dilution)

PMSD Reproduction

PMSD Growth

Conclusion

promelas, (Method 1000.0)

~ The permit issued to the City of DeQueen, AR0021733, specifies that the critical
dilution is 100% effluent. The effluent samples did not exhibit letha] or sublethal
effects at the critical dilution, and, as such, passed both portions of the test.

Chronic static renewal surv
1002.0)

The permit issued to the City of DeQueen, AR0021733, specifies that the critica]
dilution is 100% effluent, The effluent samples did not exhibit letha] effects or
sublethal effects at the critical dilution, and, as such, passed both portions of the test.

Biomenitoring Analysts:

.

1val and reproduction test using Ceriodaphnia dubia, (Method

M s B ok

Melissh Bird




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

PIMEPHALES PROMELAS

PERMITTEE: City of DeQueen

NPDES #: AR0021733

Sample Collection: Date, Time Started Date, Time Ended
Sample #1: 9-25-12, 0800 9-26-12, 0800
Sample #2: 9-26-12, 0800 9-27-12, 0800
Sample #3: 9-30-12, 0900 - 10-1-12, 0900

Test initiated (date, time): 9-27-12, 1415

Dilution water used:

Moderately Hard Synthetic

Test terminated (date, time): 10-4-12, 1150

DATA TABLE FOR FATHEAD MINNOW SURVIVAL

Percent Survival in Replicate Chambers

Mean Percent Survival

Effluent Conc % A B C D E 24 hours| 48 hours| 7 days | CV %
0% 87.5187.5] 100 | 100 | 87.5 100 97.5 92.5 | 7.40
32% 87.5 100 [ 100 { 100 | 100 97.5 97.5 975 L
42% 87.5]1100] 100 | 100 | 100 100 100 975 [ %
56% 87.5187.5| 100 | 87.5 [ 100 97.5 95 925 [iL
75% 87.5 {100} 100 | 100 [ 87.5 100 97.5 95
100% 100 | 100 | 100 | 87.5] 100 100 100 975 | 5.73
DATA TABLE FOR GROWTH OF FATHEAD MINNOWS

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

0% 0.433 | 0.340 | 0.400 | 0.490 - 0.424 13.6

32% 0.320 | 0.426 | 0.477 | 0.433 0.433
42% 0.459 | 0.336 | 0.446 | 0.505 0.460 L
56% 0.501 | 0.404 [ 0.503 | 0.458 0.482 o
75% 0.470 [ 0.360 | 0.397 ] 0.431 0.437
100% 0.400 | 0.474 | 0.539( 0.463 0.462 11.1

Average Dry Weight in milligrams in replicate chambers ‘

Coefficient of Variation = standard deviation / mean * 100

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, City of DeQueen Wastewater, Lab # K1209008, Page 7




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 control survival for:

a) LOW FLOW OR CRITICAL DILUTION, (100%)  YES ’ NO__ X

2. Dunnett’s Procedure

Is the mean dry weight (growth) at 7 days significantly different (p=0.05) than the control’s dry
weight (growth) for:

a) LOW FLOW OR CRITICAL DILUTION, (100%) YES NO__ X
3. IfNO was answered to 1.a) enter [0] otherwise enter [1] (parameter TLP6C): 0
4. IfNO was answered to 2.a) enter [0] otherwise enter [1] (parameter TGP6C): 0

5. Enter percentage corresponding to each parameter below:

a) NOEC survival (parameter TOP6C)= 100 % effluent
b) NOEC growth (parameter TPP6C)= 100 % effluent
¢) Coefficient of variation (parameter TQP6C)= 13.6 %

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, City of DeQueen Wastewater, Lab # K1209008, Page 8



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 control survival for:

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

2. Dunnett’s Procedure

Is the mean dry weight (grbwth) at 7 days significantly different (p=0.05) than the control’s dry
weight (growth) for:

a) LOW FLOW OR CRITICAL DILUTION, (100%) YES NO_ X
3. IfNO was answered to 1.a) enter [0] otherwise enter [1] (parameter TLP6C): 0
4. IfNO was answered to 2.a) enter [0] otherwise enter [1] (parameter TGP6C): 0

5. Enter percentage corresponding to each parameter below:

a) NOEC survival (parameter TOP6C)= 100 % effluent

b) NOEC growth (parameter TPP6C)= 100 % effluent

¢) Coefficient of variation (parameter TQP6C)= 13.6 %

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, City of DeQueen Wastewater, Lab # K1209008, Page 8




SUMMARY REPORTING FORMS FOR CHRONIC BIOMONITORING
Ceriodaphnia dubia SURVIVAL AND REPRODUCTION

PERMITTEE: City of DeQueen NPDES #: AR0021733
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 90 100 100 100

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

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

2. Dunnett’s Procedure or Steel’s Many One Rank Test:

Is the mean number of young produced per female s1gn1ﬁcantly different (p=0.05) than the controls
number of young per female for:

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

5. Enter percentage corresponding to each parameter below:

a) NOEC survival (parameter TOP3B)= 100 % effluent
b) NOEC reproduction (parameter TPP3B)= . 100 % effluent

¢) Coefficient of variation (parameter TQP3B)= 23.6 %

Toxicity testing, Ceriodaphnia dubia and Pimephales promelas, City of DeQueen Wastewater, Lab # K1209008, Page 10
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4 " Arkansas Ana/yﬁco '

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

BILLING ' T

Project Eescription

Turnaround Time

Preservation Codes:

City of DeQueen Wastewater P!an]

City of DeQueen Wastewater Plant Chronic Toxicity 24 Hour 1. Cool, 4 Degrees Centigrade 4. Thiosulfate for Dechlorination
514 South 9th P.O. Box 730 48 Hour 2. Sulfuric Acid (H,SO,), pH<2 s. Hydrochloric Acid(HCI)
DeQueen, AR 71832 DeQueen, AR 71832 Reporting Information 72 Hour 3. Nitric Acid (HNO,), pH<2 6. Sodium Hydroxide (NaOH), pH > 12
Telephone: 870-642-5231 Routine - TEST PARAMETERS . Bottle Type Code
Attn: Mike Sims Fax: 870-642-3117 Preservative Code:]| 1 ‘ G = Glass; P = Plastic
Email: msims@cityofdequaen.com Bottle Typef| P V = Septum: A = Amber|
- o
(=4
S £
/n E Arkansas
. 2 Analytical Work
Sampler(s) Signature Sampler(s) Printed .c% Order Number:
Field SAMPLE COLLEG ool SAMPLE =
' i) 5 K12.00 -
Number Date/s Grab || Comp || Bottles ]| Matrix IDENTIFICATION/ DESCR'PTION QO
9-25/2-12] X Water|DQ Bio X 00% A
Date/Time 2, Recelved by: (Si nagure SAMPLE CONDITION UPON RECEIPT IN LAB REMARKS / SAMPLE COMMENTS
- - ’L h :
? Z (’ / - [[1. CUSTODY SEALS: \/ Yes No P.O. Number: (ﬂ q 0 S O
. u l7 S 2. CONTAINERS CORRECT: Yes No
/(' (/g A~ 3. COC/LABELS AGREE: Yes No
3. Relinquished by: {Sianature) Date/Time |4._Received by lab; (Signature) /|[4. PRESERVATION CONFIRMED: Yes No
\AP Ol ‘?/’1] ’2 5. RECEIVED ON ICE: Yes No bi
\PS : T
i) L 8. TEMPERATURE ON RECEIPT: \ g/
0445 =
,:v:,s :)rn 1 ’VY\L)/ FOR COMPLETION BY LAB ONLY




P 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

BILLING -

Project Description

Turnaround Time I

Preservation Codes:

City of DeQueen Wastewater Plant

City of DeQueen Wastewater Plan

Chronic Toxicity

514 South 9th

P.0. Box 730

DeQueen, AR 71832

DeQueen, AR 71832

Reporting Information

Telephone: 870-642-5231

24 Hour
48 Hour

72 Hour__
Ho

< Routine ]

1. Cool, 4 Degrees Centigrade
2. Sulfuric Acid (H,SO,), pH <2

3. Nitric Acid (HNO,), pH <2

4. Thiosulfate for Dechlorination
5. Hydrochloric Acid(HCl)
6. Sodium Hydroxide (NaOH), pH > 12

TEST PARAMET

ERS

. Bottle Type Code

Attn: . Mike Sims

Fax: 870-642.3117

Preservative Code:

G = Glass; P = Plastic

Email. msims@cityofdequeen.com

Bottle Type:

V = Septum: A = Amber,

Sampler(s) Signature

Sampler(s) Printed

/15

Field

Number Date/s

SAMPLE COLLECTION

Number
of

SAMPLE

Timels Bottles

Matrix

IDENTIFICATION/ DESCRIPTION

o)
c
‘=
2
c
8
<3
2
m
2
£
<]
=
O

Arkansas
Analytical Work
Order Number:

L1209 -

1-26-27-12

8.0/%40

Water

DQ Bio

x

6osB

SAMPLE CONDITION UPON RECEIPT IN LAB

REMARKS / SAMPLE COMMENTS

Ups

Revision 1

Jome F

Date/Time J2._Recelved by: (Signature
T-R7- 1 1. CUSTODY SEALS:
. U\PS 2. CONTAINERS CORRECT:
/} ‘ 5@ L ! 3. COC/LABELS AGREE:
3._Relinquished by: (Signature)’ Date/Time 4. _Received by lab: {Signature 4.

PRESERVATION CONFIRMED:

5. RECEIVED ON ICE:

_\_{_Yes ____No P.O. Number: b 7 O 50
Yes ____No
Yes ___ No
Yes ___ No
Yes __ No

TEMPERATURE ON RECEIPT: )"

FOR CdMPLETION BY LAB ONLY

rarmTyT




Arkansas Analytica
Inc. _ -

Little Rock, AR 72209

FAX: 501-455-6118

PHONE: 501-455-3233 .

11/01 interstate 30, Bldg. 1, Ste. 115

CHAIN OF CUSTODY RECORI?

[CLIENT INFORMATION

BILLING T

Project Description

Turnaround Time

Preservation Codes:

City of DeQueen Wastewater PIQ

4. Thi;)sulfate for Dechlorination

City of DeQueen Wastewater Plant Chronic Toxicity 24 Hour L. Cool, 4 Degrees Centigrade
514 South 9th P.0O. Box 730 48 Hour 2. Sulfuric Acid (H,SO,), pH <2 S. Hydrochloric Acid(HCI)
DeQueen, AR 71832 DeQueen, AR 71832 Reporting Information 72 Hour 3. Nitric Acid (HNO,), pH <2 6. Sodium Hydroxide (NaOH), pH > 12
Telephone: 870-642-5231 i s TEST PARAMETERS " Bottle Type Code
Attn: Mike Sims Fax: 870-642-3117 Preservative Code:f| 1 G =Glass; P = Plastic
Email: msims@cityofdequeen.com Bottle Type P V = Septum; A = Amber
=]
y o
. f £
= Arkansas
: g Analytical Work
Sampler(s) Signature Sampler(s) Printed S Order Number:
Field SAMPLE COLLECTION Numbe, SAMPLE ‘%
t  [ISamp =
Number Date/s Grab || Comp Bo?ﬂes Matrix IDENTIFICATION/ DESCRIPTION (':_) K&Zﬂf! ng
Vit el X Water[DQ Bio X [

s

|

1._Relinquished by: (Signature)

Date/Time -

2. Received by: (Signature)

SAMPLE CONDITION UPON RECEIPT IN LAB

REMARKS / SAMPLE COMMENTS

=

Revision 1

W49

lYes

7,7{} . 1. CUSTODY SEALS:
L’& g _,; - 2. CONTAINERS CORRECT: Yes
1 . v - 3. COC/LABELS AGREE: Yes
3. Re"n.guished by: (Signature) Date/Time 4. Received by lab: (Signature 4. PRESERVATION CONFIRMED: T Yes
so 25’12_ V I Yes

12

No

No

No

No

No

P.O. Number: (o 710 50

5. RECEIVED ON ICE:
Auw@? m%\klﬁw 6._TEMPERATURE ON RECEIPT:

LE<BLRA"

FOR COMPLETION BY LAB ONLY



Norma James

From: Barnett, Mary [BARNETT@adeq.state.ar.us]
Sent: ) Thursday, October 04, 2012 7:36 AM

To: ‘ Norma James

Subject: RE: city of dequeen WET temp excursion
Norma,

Due to unintended extenuating circumstances involving the sample courier, and since the facility generally has a history
~of passing WET tests, the Department has determined the third sample of the 3" quarter test is an acceptable.sample..

The Department encourages the facility and laboratory to work with the couriers to ensure that all subsequent WET test
samples are received within EPA’s sampling handing requirements. :

Mary Barnett

Ecologist

501-682-0666

From: Norma James [mailto:njames@arkansasanalytical.com]
Sent: Wednesday, October 03, 2012 12:18 PM ‘

To: Barnett, Mary

Cc: 'Ken Pigue'; 'Lessie Redican'; 'Sydney James'
Subject: city of dequeen WET temp excursion

Mary, _

As discussed with Ken earlier yesterday, we are continuing to run the current WET test for the City of
DeQueen although the temperature of the third sample received was 12degrees C. We will note such
in the report. Delivery of the sample was delayed by third party courier service, causing the temp to
be elevated. DeQueen usually does a good job of icing down the samples. !

Let me know if you need any further information.

Thank you for your assistance. '

Norma :

Norma Tames, Fresitont

Askiasars Anahicol
T

11701 Interstate 30
Bidg. 1, Ste. 115

Little Rock, AR 72209 _ 4 ' :
501-455-6118 (fax) ’ : : .

501-993-1852 (celi)

Business Hours - Mon-Thur - 8am-5pm, Fri - 8am-4pm

Think for yourselves and let others enjoy the privilege to do so too. Voltaire.

This e-mail and any attachments are confidential. If you receive this message in error or are not the intended recipient, you should not retain,

1
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Effluent and Dilution Water Data




CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING Fathead Minnow

— Lab #/ Sample ID Test Start (Date/Time) 72118 1Y/S
Client: De  Queen Test End (Date/Time) j6-Y4~12 ;1<0
Day of Test i
- 1 2 3 4 5 6 7 |notes/remarks
Control MHS551 27 1 428 | 729 | 930 [0 {0~ | ie-3
D.O. (mg/L)[INITIAL . 351%5 8L 1811 341 3.
M bLS FINAL A A1 30 | b | 7717 79| 5.4
4 pH (s..) |INITIAL. 90014 1 %0 [%2 2 15 |7
‘ FINAL 13 | d.0 AW 7.6 | 1.9 7
temp (C)__|INITIAL 221 22 129 | 2o | 2 21
FINAL w |28 |8 [ 2as [ 2 2y | 9%
ALKALINITY (mgll) — | L2 | - — e
HARDNESS (mg/L) 84 -3
CONDUCTIMITY (umhosicm) | 99Y —
CHLORINE (mg/L) £0.05]
~ [CONC: ]
D.O. (mg/L)[INITIAL 3L %% 124 %% 3.1] 3.3 .
3 ;, FINAL 2s 134 |3 |97 7319.6] 2.4
- [pH(su) _ [INITIAL 731718 g1 A9 7.3 [ 1Y
. IFNAL T a9 [ a3 | . 7] 749 ] 7.
temp (C)  [INITIAL 22 21 1226 o | 20 20 A1,
- FINAL % | 25 125 2 28 | 25 33
CONC:
D.O. (mg/L)[INITIAL 8] 33 19\ (90 [ 351 37133
L{ ; ~TFINAL 3518 3.2 | 68 | 7G| 129 2 I's
pH (mg/L) [INITIAL 2771 201%0 1839 [7917.7
FINAL 24 | 1a | 1. 725 12,21 729179
temp (C)  |[INITIAL 22 | 21 |234 | 2dol| a2 | 22 2] |
FINAL 25 25 | zs | A5 |24 | a2y | 95
CONC:
D.O. (mg/L)[INITIAL Tl 3.L19% [go 371 3T 1 %3
FINAL 215 1R lub | 791 7Y 6] 7]
gg pH (s.u.)  [INITIAL 727175118 1 241 7.2 122
FINAL ¢ | 80 | 2 |75 751 7.9 7.3
temp (C) _|INITIAL 2] 120 244 [25.2 2122122
FINAL 25 125 | 25 13y | 28 5y [ 28
CONC: '
D.O. (mg/L)[INITIAL 2 1 471382 11 271 891 44
, : FINAL 29 |5\ (b | TT[ 791 9% | @.9
76’ pH(s.u) [INITIAL 27175 [\ [A5[ 331 7F | 75
FINAL T 1 AS136 | To | 74 12279
. [temp €)_[INTIAL 221 2 AR o [A3 [ A | 21
FINAL 26 125 | 2s | 25 g125 | Ay
CONC: A
D.0. (mg/L)[INITIAL 37 18637189 [ 30| 34| 39
] OD FINAL 1.4 %2 | v-b 17, | &9 73] 7.5
pH (s.u)  |INITIAL 2.5 72113 1.4 3.3 3. 7%
FINAL 14 115 13.51 7| 73173737
Jtemp (C)  [INITIAL 2l 1221235 152 20 | 2o | 22
FINAL s 28 | Z 25 %5’ 25 | 2y
CONC: 100% | A& | A /¥ B TR | C
ALKALINITY {mg/L) 22 — 24 ,__,__éq_"j' L
HARDNESS (mg/L) o 3 —— [ 20
CONDUCTIVITY (umhosicm)] 4177 | —— 4571 —+— 1800
CHLORINE (mg/L) £0.0§] <008 | ———— Koo§
Revision 1

11/30/10




CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING Cerodaphnia Dubia
Lab #/ Sample ID Test Start (Date/Time) -2+ 00
Client be ®oxcen Test End (Date/Time) Lo-4-N 1030
) Day of Test
1 2 3 4 5 6 notes/remarks
Control ~ [MHS551 q;z ﬁé«)‘s ‘7:.}‘75/ ‘7%30 /;-’1) /c;}')h -3 N
D.O. (mg/L)[INITIAL . L5 . L1393 ] 9
( FINAL g | 7 8.2 g.g €. 3. 69
H(s.u) [INITIAL 011712 8.0 2127 12 7.
M HS : FINAL 7221 18| 791 7. 27117 175
temp (C)  [INITIAL pie) 212131 3] 23] 2{ 2)
FINAL 23 125 125 25| o5 [ 55 | 55
JALKALINITY (mg/) — _%l » S——
HARDNESS (mg/L) (1 ] —3
CONDUCTIVITY (umhosicm) | 3 94 ] ——
CHLORINE (mg/L) o. 05| i
CONC:
D.O. (mg/L){INITIAL 8|83 Y7183 137 3.9 .3
‘ FINAL ) 82| 8.2] Fo [ GA| g1 75
pH (s.u)  [INITIAL 7,§ 1L 1 79197 [ 719 [ 7- 7.
3 FINAL _ 77118 1337776 [ 7917
 [temp(C) |INTIAL 27 225122 122 [ 2 | 2]
A FINAL 25 | 2 | 25 [ 25 [ o5 | a5 S
CONC: ' ' ' '
D.0. (mg/L)[INITIAL NANE SN Es| 47 1 3%
L}l FINAL 30| 8.4 | 3217 8( 1 3] | 45T 70
pH (mg/L) [INITIAL 27 1 7971 3012495939 1.7
FINAL /71%0 | o[ 7.8 | 7.5 77 13
temp (C) _[INITIAL 22 @l 23.9] 24 [ 22 | 21
FINAL 251 25 | 25| a5 | o6 [ 55 |25
(\*c’-}q CONC:
~_JB.0. (mg/D)[INITIAL 9% | 8C] 93190 [ B71 %7 T 3%
/lej_’ = [FINAL 831 %\ | 8| 30 4] [ 30
H(s.u) [INITIAL 2217.3138 177 7% (7 73
5& FINAL /31 %01 1.9 77175 7. [ 7.3
temp (C) [INITIAL 20 1 2 29125272 [ 22
FINAL 29 1 25 | 3 25 125 25| oy
CONC: -
D.0. (mg/L)[INITIAL 3| 37 j{.; 191 871 %F 129
FINAL 3.0]%.\ 2 8| B3| £ 7 [ 75
‘7 ( pH(s.u) [INITIAL 21175 |39 1725173 2Y 175
FINAL 81180 | 741 [ 75 [ 7.2
temp (C) [INITIAL 22 12U 13987 23 | 21 2\
FINAL 25| 28 | 25 25 135 ] 25 | 2%
CONC: o ﬂ_ R ; : 57
D.0. (mg/L)[INITIAL g ) , %] ) a )
FINAL 3.( %\ 8-%1 U] 36 ] gox 7.l
|00 [pAGEe) JINmiAC 28 [ 721551729 53 [0 4
___FINAL_ """ 1785138 | 7T 196 26 | 77179
temp (C) lINITIAL BIPX 22 12%.51 238.2] 20 o] 20 |
FINAL 2 3§ 2SS | 25 | 2y
CONC: 100% Zi A / [ 8 [ c
ALKALINITY (mg/L) 22 | —1 3 q 5T
HARDNESS (mg/l) 4o | —F— 133 2,
CONDUCTIVITY (umhos/cm)| 97 —4—3 | 9571 — 206 |
CHLORINE (mg/L) Coofl ——F o055 {o-981<0.05

Revision 1
11/30/10
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SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB#/SAMPLE D K|7030n@ __ TEST START _DATE Y|Z7[[DWE 45
CLENT Defuee—' TESTEND _ DATE |o/Y/[TTIME_{16D
AGE AND SOURCE OF MINNOWS —
D A'Y (NUMBER SURVIVING) | SURVIVAL
REP# |start 1 2 3 4 5 6 7% MEAN %[CV ]
[CONC._|A 1 ¥ X Q11X X Z 1 2 185 2
B j% 2 1 7 T2 1= 17 7 %78
c % 4 X Y x| & 1o 0\’
OB X A A - - T~ 440
E ~ 1 X 18 [ 7 =2 27 |17z 195"
-IREP # start 1 2 3 4 -5 6 7% MEAN %[cV
B bt . ¥ | & X 1 X Al Y)
oC ] TS T ’lb/
CIZ T l x oo\
| E +— 1 L | + — 1 — | 1[92 1\
REP# [start 1 2 3 4 5 6 7[% MEAN %JCV
[CONC. |A % X | X X X R 7 2 |:Mp
B ] g 1L 1l \
’WY/D / / | g | \eo
REP#  [start 1 2 3 4 5| 6] 7% MEAN %lCV
[ConC:|A S 1 & 2Ll 7 V72 17 1272 17 1815 | xp.
— |8 Lt 2t 21 21217 2 1325 | %
C g X g 1 X X & |leo @ -
5(p D S 1 X 1= Z P15 | 72
E < 1 2 1 R = ° I\
REP#__[start 1 2 3 4 5 6 % - [MEAN%[CV
[ConC_|A R % 21 7212 1|7 7 1 315
B 4 % S X 1% \OD
— IC p-all Rt b \e°_ |
75 P - Fra D I V%)
E \"]"/ - ] — P el —~— 7 7 7 .
REP# [start_ | 1] -2 3 4 5 6 %> MEAN %|CV
[CONC._|A < 1 X - X | & [ C
0 I . o
C o |
g - T THe W\
E — =1 = S ] g lX ] g0
ANALYST :
DATE:
TIME:

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 TEST START _DATEG-7-12TINE_ [ Gj
CLENT N Quren / TESTEND  DATEf0o~Y~-D TIME [IToH
T AGE AND SOURCE OF MINNOWS —
DAY (NUMBER SURVIVING) SURVIVAL
REP# start 1 2 3 4 5 6 7% [MEAN 9]
[CONC: 1A & Z | 2 :IL < ‘ﬁ ? HeV
B
C | 2 | &
Y\f) )‘}S D L -] d L 2 2
E .
|REP# [stat | 1 2 3 4 5 6 71% MEAN %|Cv
ICONC.. . |JA .. | A | Z YR B e e 2 e T
B 1 [ i { ] ! \
c 7 Nl 2 2 2 -1 2
4P =z | 5 | 2 2 a2 [ >
E =
REP# |[start 1 2 3 4 5 6 7% MEAN %[CV
[CONC. ]A 2 1 =Z 1 7 2 2 < | ‘
B { 1\
C > 2
} REP# [stat 1 2 3[ ~ 4 5 6 7[% MEAN %|CV
[Conc. A A 2 2 21 2 [ 3= .
B ) 2, > 2. > jon) 2>~
I J \ 1 ! [
S4B T > 1> a2 T3
E .
REP#  |start 1 2 3 4 5 6 7% _[MEAN %]CV
[CONC: |A o) = L 2 2 | 2 ) =%
B ' 2 2 1. 2> 2 .|
75' D z i [ 1 [ [
. E 1
REP# [stat |- I -2 3 4 5 6 % MEAN %|CV
[CONC [A 2 | X | 2 ) 2 Z | =2 | X
B : ] ] | 1
)QO c ] [ . [ 1]
p D 1= =11 T L 1
E .
ANALYST K 1KHE | & /D [T RH [ RW | pd | R
DATE: 12)9249-29-W 494 |58 [fo-1 | (0-1 | 10-3 | 16-9
TIME: 19/G 11/P0 [\ 3] (2% 11330 1(S30[1500 | Ji60

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 TEST START _DATEZ-27-{) TIME JY/C
CLIENT pr (vren & TESTEND _ DATE jo-4-QTIME [[SD
T AGE AND SOURCE OF MINNOWS —
D A'Y (NUMBER SURVIVING) SURVIVAL
REP# |[start 1 2 3 4 5 6 7% MEAN %JCV
[CONC: |A 2 2 [ \ i [ / 1
B [ & 2 2 | 2 2 A
N e
E
-|REP# |start 1 2 3 4 5 6 7% MEAN %[CV
[CONC:  |A 2 | 21 2. 1 2.1 2 | 2 = | -2 N
B
C
AR o I e e e
E =
REP# [start 1 2 3 4 5 6 7[% MEAN %JCV ™|
[CONC:.  |A 2 | = 2 ) 2 | A1 2 2
B . T
. |
43 == e
E A ,
'~ _[REP#__start 1 2 3 4 5 6 7% MEAN %[CV
[CONC: |A A 2 D) B o o) X =
B : 2 2 p) 2 =Y 2 =N
- C \ 1 \ [ [ [ |
b (Q D A I 2 APy 2 | = =12 [ =2
E — J .
REP# [start 1 2 3 4 5 6 7% - [MEAN %[CV
[CONC: ]A 2 2 < 2 2 = 2 B
. |B ] :
7C =111 , /
E A.
REP# [stat [ 1 2 3 4 5 6 7[% MEAN %|CV
[CONC: |A =4 2 ] = L 2 | =
B
[OO g - = P - £ S ~— —_
E
ANALYST KH | K7 | (& a1 K RU | KT RS
DATE: 927929 - 2843 9-29u] ave (10~ | fo-2 | jo-3 | 144
TIME:__ 19/51 [led | eo | a0 [;350 [15yolisT0 | 1170

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 TEST START _DATE §2){aIME__ 4/ C

CLIENT e Bueen TESTEND  DATE/o-4.) TIME fJ¢cpD _
_ AGE AND SOURCE OF MINNOWS T

} DAY (NUMBER SURVIVING) SURVIVAL
EP# start 2 3 4 5 6 7|%
7 > 2, 2 A 2 2

{CONC:
B
[CONC:

bpl

[CONC:

i
|
=

m
k-]
N

3

Q
|
=

o[o[®|>{xMo[o]w|>|x

m
0
3+

Moo |w x> olim

M
el
3

N EI RS

m
o
3*

[CONC:
{CONC:
O ]
[0 =
ANALYST R [rH (AT RAT &%

DATE: 9-27 F-2%20-291 arpl fo [fe-2 [70-5
TIME: 149l yoo| 140 | uw |[395 14501 /520

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

moom':o%moom:»
0
k-3

Revision 1
11/30/10




B

SURVIVAL DATAVFOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB#/SAMPLE ID Pr (9uces] [IVEST START DATEA-) J4AIME [4/<
CLIENT " T TESTEND __ DATE o412 TIME /)<
AGE AND SOURCE OF MINNOWS
D AY (NUMBER SURVIVING) SURVIVAL
REP# [start 1 2 3 4 5 6 71% MEAN %JCV |
fconc:  [A < A ) 2 2 2 2 =
B
C
H:S D —t | ~— R — —
W E ~
-IREP # start — ] 2 3 4 5 6 7% MEAN %|CV
[CONC: A - ] A ) Iy 2 = 2 =) o . v .
B |
C
2P ~ T L 1L S S S
E =
REP# [start 1 2 3 4 5 6 71% MEAN %[CV
[CONC. A ~< 12 2 2 2 A ;ﬂ’ : ‘
B :
i) | ==t
~ [E Al - ) . < _ _ :
' REP# |start K 2 3 4 57 6 7% MEAN %]CV
[CONC:. |A 2 A 2 A 2 1 2 2 2
: B / ] [
c a Q 2
9 (4 |2 N = el 1> T3 |3
E : §
~ |REP# _[start 1 2 3 4 5 6] 7% - [MEAN %]CV
[CONC. |A ) > 2 4 2| = 3 =2
. B. |
7S 8 2
D 4 — e - - s
E _
REP# |start 1 = 2 3 4 5 6 71% MEAN %]CV
[CONC:_|A 2 4 4 2 2 12 2 =
B I’ II JI_
c . =
/ 00 D L — |- d 1= | !
E . .,
ANALYST s b |« | RH | g¥ | RE | KH
DATE: | 9-37 192872] a-myl qsww | l0~] | 70~Z | To3| 164
TIME: g 1o 1S | i | /ed| TGed] < 3d 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 P)» Queeq = TESTSTART DATEQD MITIME [415~

CLIENT TESTEND  DATE (o-4~RTIME 5D I
AGE AND SOURCE OF MINNOWS B —
- D A Y (NUMBER SURVIVING) SURVIVAL
REP# [start 1 2 4 6 1% MEAN %[cv
[CONC._[A 2 2 2 2 | A | = = S
B | A 2 PN 2 e
c [ , - [ I B |
D L | —1TX1T2 "o Ta s =
E
-|REP # start 1 2 4 6 7% MEAN %ICVv
[Conc. A T2 1 2 119 2o 2R = =< -
B I’ \\ [ 4
c
D L ~ - ..l— J— - o
E =
REP# [start 1 2[ 4] 6 7[% MEAN %[CV
[CONC:_|A 2 2 2 2 2 2 =
B ]
D - — - ~+
1E . : A .
REP# [start 2 _ 4 G 7% MEAN %]cV
[CONC: |A z 2 N - ! =2 =<
—5" :
c
D - = = [ -
£ .
REP# [start 1 2 4 6 7[% - [MEAN %JCV
[CONC:_|A 2 2 T | 2 2 Z = =
B | ] 1 .
C ] L |
D + N | T | o |
E 4‘
REP# [stat | 12 2 4 6 7[% MEAN %]CV
[conc: |A [ 3 A 2 * | & | 2 [
B { [
C ] | 4
D ] — - | =
E ,
ANALYST REIT KF | a | & T RET KA | g [ <
DATE: 6-177 9281 q2a | o | M [foA{ | (o-5]]p-Y
TIME: Fratirey [T Tixw [79ep 171010 1)59011/50

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

Revision 1
11/30/10




Pimephales promelas FATHEAD MINNOW TEST 1000.0
WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST :
LAB #/ #s: K1206003 TEST DATES (BEGIN / END): 9124112 - 10/4/12
CLIENT: City of DeQueen WEIGHING DATE / TIME: 10/5/2012 1115
ANALYSTS: KP DRYING TEMP (DEGREES C): 60
SAMPLE ID: 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 1.00580} 1.00234 0.00346 8 0.433 AVG DRY
B 1.03262 1.02990 0.00272 8 0.340 WEIGHT (mg)
c_ oos721] " o.8401| 000320 1 8 | om0 | - - 0424
D 1.01960 1.01568 0.00392 8 0.490 cv
E 1.02724 1.02357 0.00367 8 0.459 13.58
EONC: A 1.01555 1.01299 0.00256 8 0.320 AVG DRY
B 1.02827 1.02486|  0.00341 8 0.426 WEIGHT (mg)
2% |C 0.97371 0.96989 0.00382 8 0.477 0.433
R [ 1.00540] - - 1.00194|- - 000346 | 8 | .. 0433 . _ |CV
E 0.99202 0.98793 0.00409 8 0.511
EONC: A 097725 097358  0.00367 8 0.459 AVG DRY
B 0.99517 0.99248 0.00269 8 0.336 WEIGHT (mg)
42% |C 097587 0.97230 0.00357 8 0.446 | 0.460
D 0.99737 0.99333 0.00404 8 0.505. _ |cv
E 1.00386 0.99943 0.00443 8 0.554
CONC: A 0.95360 0.94959 0.00401 8 0.501 AVG DRY
B 0.99032 0.98709| -+ 0.00323 8 0.404 . |WEIGHT (mg)
56% (C 0.97688 0.97286 0.00402 8 0.503 0.482
D 0.99259 0.98893 0.00366 8 0458 ' lcv
E 0.99552 " 0.99117 0.00435 8 0.544
E)NC: A 0.99861 0.99485|  0.00376 8 0.470 AVG DRY
B 1.01283 1.00995 0.00288 8 0.360 WEIGHT (mg)
7%% |C 1.00485 1.00167 0.00318 8 0.397 0.437
D 0.99846 0.99501 0.00345 8 0.431 cv
E 0.98980 0.98558 0.00422 8 0.528
CONC: A 0.98223 0.97903 0.00320 8 0.400 AVG DRY
B 0.99722 0.99343 0.00379 8 0474 WEIGHT (mg)
100% |C 0.99329 0.98898 0.00431 8 0.539 0.462
e o 0.98640 .0.98270] .. ..0.00370. 8 0.463 cv
I E 0.99126 0.98777 0.00349 8 0.436 110

REMARKS:

CV = (STANDARD DEVIATION/MEAN)*100

Revision 0
11/30/2010




AA# K1209008, FATHEAD MINNOW, CHRONIC, 9-27-12
File: Z:\TOXSTAT\MONTE\FHSURYV . Transform: ARC SINE (SQUARE ROOT (Y) )

Shapiro - Wilk's test for normality

W = 0.861

Critical W (P = =
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# K1209008, FATHEAD MINNOW, CHRONIC, 9-27-12
File: Z:\TOXSTAT\MONTE\FHSURV. Transform: ARC SINE (SQUARE ROOT (Y))

Bartlett's test for homogeneity of variance
Calculated Bl statistic = 0.45

Table Chi-square value
Table Chi-square value

15.09 (alpha = 0.01, df = 5)
11.07 (alpha = =

Data PASS B1 homogeneity test at 0.01 level. Continue analysis.

TITLE: AA# K1209008, FATHEAD MINNOW, CHRONIC, 9-27-12
FILE: 'Z:\TOXSTAT\MONTE\FHSURV.

TRANSFORM: ARC SINE (SQUARE ROOT (Y) ) NUMBER OF GROUPS: 6
S5RP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 0.8750 1.2094
1 CONTROL 2 0.8750 1.2094
1 CONTROL 3 1.0000 1.3931
1 CONTROL 4 1.0000 1.3931
1 CONTROL 5 0.8750 1.2094
2 32 % EFFLUENT 1 0.8750 1.2094
2 32 % EFFLUENT 2 1.0000 1.3931
2 32 % EFFLUENT 3 1.0000 1.3931
2 32 % EFFLUENT 4 1.0000 1.3931
2 32 % EFFLUENT 5 1.0000 1.3931
3 42 % EFFLUENT 1 0.8750 1.2094
3 42 % EFFLUENT 2 1.0000 1.3931
3 42 % EFFLUENT 3 1.0000 1.3931
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AA# K1209008, FATHEAD MINNOW, CHRONIC, 9-27-12
Transform: ARC SINE (SQUARE ROOT (Y) )

File: Z:\TOXSTAT\MONTE\FHSURV.

STEEL'S MANY-ONE RANK TEST -

Ho:Control<Treatment

Critical wvalues

CONTROL
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT

TRANSFORMED RANK
MEAN SUM
1.283
1.356 32.50
1.356 32.50
1.283 27.50
1.320 30.00
1.356 32.50

are 1 téiled, and alpha

CRIT.

VALUE df SIG
16.00 5.00
16.00 5.00
16.00 5.00
16.00 5.00
16.00 5.00
0.05




AA# K1209008, FATHEAD MINNOW GROW
File: Z: \TOXSTAT\MONTE\FHGR.

Shapiro - Wilk's test for normality

D = 0.102
W = 0.963
Critical W (P = 0.05)
Critical W (P = 0.01)

TH CHRONIC,
Transform: ARC SINE (SQUARE ROOT (Y))

9-27-12

Data PASS normality test

AA# K1209008, FATHEAD MINNOW GROWT
File: Z:\TOXSTAT\MONTE\FHGR.

Bartlett's test for homogeneity of variance

Calculated Bl statistic =

Table Chi-square value

Data PASS Bl homogeneity

I'ITLE:
*ILE:

32
32
32
32
32
42
42
42
42
42
56

BWWWWWRONNNDNER B e

% A° A° O o\ A I IO A A° o°

AA# K1209008, FATHEAD MINNOW

1.27
15.09 (alpha
11.07 (alpha

Z:\TOXSTAT\MONTE\FHGR.
TRANSFORM: ARC SINE (SQUARE ROOT (Y) )

CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT

RPUOBWONNREODBWN RO WD

H CHRONIC,
Transform: ARC SINE (SQUARE ROOT (Y))

test at 0.01 level.

=aejoleoNoNoNoNoNoNoNoNoNoRoReRe

9-27-12

Continue

GROWTH CHRONIC,

eleleoNoNoNoNoNoNoNoNoNoNoReo R e)

at P=0.01 level. Continue analysis.

analysis.

9-27-12

6




EFFLUENT
EFFLUENT
. EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
EFFLUENT
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EFFLUENT
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4
4
4
5
5
5
5
5
6
6
6
6
6

AA# K1209008, FATHEAD MINNOW GROWTH CHRONIC, 9-27-12
File: Z:\TOXSTAT\MONTE\FHGR. Transform: ARC SINE (SQUARE ROOT (Y))

ANOVA TABLE

Between

Within (Error)

Critical F value = 2.62 (0.05,5,24)
Since F < Critical F FAIL TO REJECT Ho: All equal

AA# K1209008, FATHEAD MINNOW GROWTH CHRONIC, 9-27-12
File: Z:\TOXSTAT\MONTE\FHGCR. Transform: ARC SINE (SQUARE ROOT (Y))

DUNNETT'S TEST TABLE 1 OF 2 Ho:Control<Treatment

MEAN CALCULATED IN
GROUP IDENTIFICATION ORIGINAL UNITS T STAT SIG

CONTROL
EFFLUENT

42 EFFLUENT
56 EFFLUENT
75 EFFLUENT
EFFLUENT

Tailed Value, P=0.05, df=24,5)

AA# K1209008, FATHEAD MINNOW GROWTH CHRONIC, 9-27-12
File: Z:\TOXSTAT\MONTE\FHGR. 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 2

3 % EFFLUENT 5 0. .2

4 56 % EFFLUENT 5 0.094 22.2 -0.058
5 % 5 0 2

6 % 5 0 2

EFFLUENT
EFFLUENT




APPENDIX D

Ceriodaphnia dubia Raw Data and Statistics
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Cerodaphnia dubia SURVIVAL AND REPRODUCTION TEST H«
[Discharger: _fe (R eten Lab Number/s ‘ Analyst: : —
Location: K OOR Test Start - Date/ Time:_F-22-1 22 /190
Date Sample Collected: Test Stop - Date/Time:_ /=Y ~{> [oRD
No. of |No. of [Young/ ﬁ : No. of |No.of |Young/

Cong¢i1 Replicate Young |[Aduit ]Adult Conc4d . L Replicate : Young JAdult [Adult |Analyst

% |Day |A |8 _JC [0 [E [F 6 H [t [J . — % |Day |A_[B_[C D [E [F [G [H [+ ] ‘
11o|lololOlol?| ol0O]|0 o |2 n O - Hlelolojo jp lolo lqlo|o (]
ZOOOQOOQOCD_Q"'PD‘% A 2[00 [0 |0 [CIOlOol o0 01O
3 _%__%hao;g;oq»q?-m'» 7 jiglgidiai2iall O30 (LD 7o) 7;;,%

4 AEAS INATLAE =Rk K8 5(44710—50/%_{#42:1 15
51715 I3 1q A48 D 110 I SRR Fd 9] o["q[5] |
sl 17 lol 113 Ll1l4lo 1 10, sligl I | ZlS Jlo% [»)] A
;‘1‘03 D200l a3l || 3{})?_”1.‘ 'gDTao DI%QIO- (D 13.3
, L3 " it
Totallz LGNS N LZANANTZ AZoHA g L - CuFa) Totall 2812 gjL‘LLerL;T"Z‘IBmI
: _ No. of [No.of [Young/ _ ' ‘ No, of [No.of |Young/

Cong|2 _Replicate Young [Adult |Adult Mf|Conc 5 : _ Replicate : Young |Adult |Adult jAnalyst

% |Day [A_[B_JC [0 [E [F [G [H [I_[J % |Day|A [8 [c D [E JF J6 A I _[J
1ole| 6|0 | Do O] 9] ole VoM o) 11elojlololol ol Ololo @ [Z0)
§g§51006%~%gl3 w1 o 202?)O°QOQOO§ N
4c§al-f5._h,1 SO | 21X 18’4'2,%‘ S 4io’q'~fé A ACnk i llg £ '
S[ATH [s 15 1A Z5 oM 5 _‘f}_gﬁaon EEXNTANA SN I
L& 1 pl 21 O 1715 Q) 15, 8LUST) /1 SIMIB[7 78 |0 17.8
gsilssﬂ‘tatfl_ O 1240 noltlelal2S1]11% 'ﬁjl o 131

8 ' i
Total ZY T O Y6 ROV S 23 [ 7L [FS 17R9 Totellz 7172 ]9 171 117126 74 PR [z ZB IR
No, of |No. of |Young/| ?

Cg/nc 3D Replicats Young jAdult |Adult Conc 6. : Replicate - \r}j:{,,f; Edomc:f ZZ::R?/; Analyst

s | Day |A B [C D [E [F ]G W I _J % |Day [A_[B_JC D [E G H [T [J ‘

4 1[S] 0ol Olofololo|Olo o |y 10 1D . 1 0| olo lo hlOolo o o
2091010l010]0jOIVIo]oln [ [D '2n00-00000008 N 1O
(B 391510 ‘i-i_-z olo 75 219 . (6D 2 sT][STo e T A plsHal /e [TO [1.5
4735’?:' olSle 23%20 2.0 ! 421G {o S 7SI 2RSS 1o B

{570 /019 ¥ -1?5 75~ 7.9 : 5 Z) ¥ Tk RE A A-Y >R '
6101 ) 13[4 (518 ol 4105 Q145 BllIs|21A/0 £ 313 o ’>)

g( 11311 1AIX[]T1iolo 2 |9 1,0 7;0(;45‘27(.%5'—“ O 4.7

. 8 b v T 2

: i Total\9) [.O ) 1q | : 1
e EONZ AT RIZB PO R T IT7S Total 19 17 3121 1 Y 21 BORZINTITIZ51 ]
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AA # K1209008, C. DUBIA CHRONIC REPRODUCION, 9-27-12
File: Z:\TOXSTAT\MONTE\CD. Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

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

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

Total number of replicates = 60

AA # K1209008, C. DUBIA CHRONIC REPRODUCION, 9-27-12
File: Z:\TOXSTAT\MONTE\CD. Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance

Calculated Bl statistic = 3.18
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 ALIVE DEAD TOTAL ANIMALS
CONTROL 10 0 10
32% 10 0 L 10
____________________ e
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% 9 1 10
_______________ e L
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
cetween 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 10.
Since b is greater than 6 there is no significant difference
between CONTROL and TREATMENT at the 0.05 level.

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

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 1
3 56% 10 0
4 75% 10 0
5 100% 10 0
TITLE: AA # K1209008, C. DUBIA CHRONIC REPRODUCION, 9-27-12
FILE: Z: \TOXSTAT\MONTE\CD
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 13.0000 13.0000
1 CONTROL 4 12.0000 12.0000
1 CONTROL 5 21.0000 21.0000
1 CONTROL 6 18.0000 18.0000
1 CONTROL 7 12.0000 12.0000
1 CONTROL 8 16.0000 16.0000
1 CONTROL 9 20.0000 20.0000
1 CONTROL 10 19.0000 19.0000
2 32 % EFFLUENT 1 21.0000 21.0000
2 32 % EFFLUENT 2 20.0000 20.0000
2 32 % EFFLUENT 3 20.0000 20.0000
2 32 % EFFLUENT 4 16.0000 16.0000
2 32 % EFFLUENT 5 20.0000 20.0000
2 32 % EFFLUENT 6 15.0000 15.0000
2 32 % EFFLUENT 7 23.0000 23.0000
2 32 % EFFLUENT 8 14.0000 14.0000
2 32 % EFFLUENT 9 22.0000 22.0000
2 32 % EFFLUENT 10 13.0000 13.0000
3 42 % EFFLUENT 1 17.0000 17.0000
3 42 % EFFLUENT 2 20.0000 20.0000
3 42 % EFFLUENT 3 18.0000 18.0000
3 42 % EFFLUENT 4 21.0000 21.0000
3 42 % EFFLUENT 5 13.0000 13.0000
3 42 % EFFLUENT 6 17.0000 17.0000
3 42 % EFFLUENT 7 20.0000 20.0000
3 42 % EFFLUENT 8 20.0000 20.0000
3 42 % EFFLUENT S 18.0000 18.0000
3 42 % EFFLUENT 10 11.0000 11.0000
4 56 % EFFLUENT 1 23.0000 23.0000
4 56 % EFFLUENT 2 21.0000 21.0000
4 56 % EFFLUENT 3 15.0000 15.0000
4 56 % EFFLUENT 4 15.0000 15.0000
4 56 % EFFLUENT 5 21.0000 21.0000
4 56 % EFFLUENT 6 18.0000 18.0000
4 56 % EFFLUENT 7 22.0000 22.0000
4 56 % EFFLUENT 8 19.0000 15.0000




4 56 % EFFLUENT 9 24,0000 24,0000
4 56 % EFFLUENT 10 23.0000 23.0000
5 75 % EFFLUENT 1 25.0000 25.0000
5 75 % EFFLUENT 2 28.0000 28.0000
5 75 % EFFLUENT 3 18.0000 18.0000
5 75 % EFFLUENT 4 21.0000 21.0000
5 75 % EFFLUENT 5 12.0000 12.0000
5 75 % EFFLUENT 6 25.0000 25.0000
5 75 % EFFLUENT 7 24.0000 24.0000
5 75 % EFFLUENT 8 24,0000 24.0000
5 75 % EFFLUENT 9 16.0000 16.0000
5 75 % EFFLUENT 10 25.0000 25.0000
6 100 % EFFLUENT 1 19.0000 19.0000
6 100 % EFFLUENT 2 23.0000 23.0000
6 100 % EFFLUENT 3 21.0000 21.0000
6 100 % EFFLUENT 4 14.0000 14.0000
6 100 % EFFLUENT 5 14.0000 14.0000
6 100 % EFFLUENT 6 21.0000 21.0000
6 100 % EFFLUENT 7 30.0000 30.0000
6 100 % EFFLUENT 8 23.0000 23.0000
6 100 % EFFLUENT 9 19.0000 19.0000
6 100 % EFFLUENT 10 17.0000 17.0000

AA # K1209008, C. DURIA CHRONIC REPRODUCION, 9-27-12
File: Z:\TOXSTAT\MQNTE\CD. Transform: NO TRANSFORMATION

ANOVA TARBLE

SOURCE DF SS MS F
Between 5 171.733 34.347 2.174
Within (Error) 54 853.200 15.800
Total 59 1024.933

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

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

AA # K1209008, C. DUBIA CHRONIC REPRODUCION, 9-27-12

File: Z:\TOXSTAT\MONTE\CD. Transform: NO TRANSFORMATION
DUNNETT'S TEST - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN
SROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 CONTROL 16.900 16.900
2 32 % EFFLUENT 18.400 18.400 -0.844
3 42 % EFFLUENT 17.500 17.500 -0.338
4 56 % EFFLUENT 20.100 20.100 -1.800
5 75 % EFFLUENT 21.800 21.800 -2.756
6 100 % EFFLUENT 20.100 20.100 -1.800




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

AA # K1209008, C. DUBIA CHRONIC REPRODUCION, 9-27-12

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 4.106 24.3 -1.500
3 42 % EFFLUENT 10 4.106 24.3 -0.600
4 56 % EFFLUENT 10 4.106 24 .3 -3.200
5 75 % EFFLUENT 10 4.106 24.3 -4.900
6 100 % EFFLUENT 10 4.106 24.3 -3.200
AA # K1209008, C. DUBIA CHRONIC REPRODUCION, 9-27-12
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 16.900
2 32 % EFFLUENT 18.400 118.00 75.00 10.00
3 42 % EFFLUENT 17.500 109.50 75.00 10.00
4 56 % EFFLUENT 20.100 129.50 75.00 10.00
5 75 % EFFLUENT 21.800 134.00 75.00 10.00
6 100 % EFFLUENT 20.100 126.00 75.00 10.00

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




APPENDIX E

Organism History




.. Purchase Order #; -

AQUATOX, INC,

416 TWIN POINTS ROAD
HOT SPRINGS » ARKANSAS 71913
501-520-0560

TEST ORGANISM HISTORY

DATE suwpep_7.27./7_ CLIENT W

SPECIES:

Bimﬂnhal:s_pmmas

'
Quantity Shipped; 5* < 0%

Age: ééé,/ ?éé LJaxesi” ~ 2 2 }ag V74 29, _
Brood Stock Source; Anderson Farms AR | B

v Cﬁiiure Water: Groundwater

Hardness (Mgl CaC03): =/¢o |
Dissolved Oxygen (Mg/1): aE a '
Temperature °C): & ./ ‘IC, - _ '

Feeding: Vil IR

Cqmments:
Shipped Via; - Federal Express ypg Overnight .

Packaged By: gzl

Bilt Hall Printers 3171




Toll Free: 800/331-5916

1300 Blue Spruce Drive, Suite C
Tel:970/484-5091 Fax:970/484-2514

Fort Collins, Colorado 80524

DATE: 6/22/09 A
'SPECIES: Ceriodaphnia dubia
, Xéﬁ;w e
"LIFESTAGE: _ Adult -
HATCH DATE: Variable
BEGAN FEEDING: ' Immediately
FOOD: YTC, Selenastrum sp.
Water Chemistry Record: Current : ~ Range -
TEMPERATURE: 25°C ‘ 20-25°C
}SALI'NI’I'YICONDUCI'NI’I'Y: - -
TOTAL HARDNESS (as CaCO): 142 mg/t - 86124 mg/l
TOTAL ALKALINITY (as CaCOy): 100 mg/l © 65-130 mg/l :
pH: 7.92 7.56-8.35 ‘
Comments:
7
Facility Supervisor
Aquatic BioSystems, Inc ¢ Quaiity Research O'rga'nisms
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Quality Assurance Charts




ARKANSAS ANALYTICAL, INC.

FATHEAD MINNOW SURVIVAL

Date Test Performed ’
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ARKANSAS ANALYTICAL, INC.
' CERIODAPHNIA DUBIA SURVIVAL
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