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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 first
quarter of 2016.

Plant Operations

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

Effluent samples were collected as follows:

Sample Collection:

Date, Time Started

Date, Time Ended

Sample #1: 3-1-16, 0930 3-2-16, 0730
Sample #2: 3-2-16, 1000 3-3-16, 0800
Sample #3: 3-6-16, 0800 3-7-16, 0800

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: 3-4-16, 1003 6
Sample #2: 3-4-16, 1003 2
Sample #3: 3-8-16, 1045 1

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 < 48 hour old Fathead Minnows, Pimephales
promelas, which were purchased from Aquatox; a copy of the organism history is
provided in Appendix E.

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

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

Test Acceptability

TEST ACCEPTANCE CRITERIA for Cerzodaphma dubia

Control Criteria Results | Pass | Fail
Greater than or equal to 80% survwal 90 % X
Average of 15 or more young per surviving female 24.8 X

At least 60% of surviving females should have produced 3 100% X

broods

The percent coefficient of variation between replicates must 39.9% X

be 40% or less for the young of surviving females

TEST ACCEPTANCE CRITERIA for Pimephales promelas

Control Criteria Results | Pass | Fail
Greater than or equal to 80% survival 100% X

The percent coefficient of variation between replicates must 0% X

be 40% or less for survival

Minimum of 0.25 mg average dry weight of surviving 0.994 X
controls

The percent coefficient of variation between replicates must 8.50% X

be 40% or less for growth

Reference Toxicant

The reference toxicant used was Potassium Chloride prepared in-house. The tests were
performed using moderately hard synthetic as dilution water. The results of the reference

toxicant were:

REFERENCE TOXICANT
Ceriodaphnia dubia 2/25/16-3/2/16 Pimephales promelas 2/3/16-2/10/16
NOEC Survival: 250 ppm KCI NOEC Survival: 500 ppm KCI
LOEC Survival: 500 ppm KCl LOEC Survival: 1000 ppm KCl
NOEC Reproduction: | 250 ppm KCl NOEC Growth: 500 ppm KC1
LOEC Reproduction: | 500 ppm KCl LOEC Growth: 1000 ppm KCl

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 28.8 %CV survival (critical 0%
(critical dilution) dilution)
%CV Reproduction (critical 25.0% Mean dry weight (critical 1.093
dilution) dilution) in milligrams

%CV growth (critical 3.56%

dilution)
PMSD Reproduction 45.0% PMSD Growth 11.3%

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:

Tracy Bounds, Ken Rood, Zabrina Ruggles, Melissa Bird

Reviewed by:

Doy, Pon o

i

Tracy Bounds, lab manager
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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

Sample #1: 3-1-16, 0930 3-2-16, 0730
Sample #2: 3-2-16, 1000 3-3-16, 0800
Sample #3: 3-6-16, 0800 3-7-16, 0800

Test initiated (date, time): 3-4-16, 1345

Dilution water used:

Moderately Hard Synthetic

Test terminated (date, time): 3-11-16, 1145

DATA TABLE FOR FATHEAD MINNOW SURVIVAL
Percent Survival in Replicate Chambers

Mean Percent Survival

Average Dry Weight in milligrams in replicate chambers

Effluent Conc % A B C D E 24 hours| 48 hours| 7 days | CV %
0% 100 | 100 { 100 | 100 | 100 100 100 100
32% 100 { 100 | 100 | 100 | 100 100 100 100
42% 100 | 100 | 100 | 100 | 100 100 100 100
56% 100 | 100 | 100 | 100 | 100 100 100 100
75% 100 | 100 | 100 [ 100 | 100 100 100 100
100% 100 { 100 | 100 | 100 | 100 | 100 100 100
DATA TABLE FOR GROWTH OF FATHEAD MINNOWS
Effluent Conc % A B C D | Mean Dry Weight | CV%
0% 0.982 | 0.859 [ 1.086 | 1.013 | 1.030 0.994
32% 0.927 | 1.157 | 0.894 | 0.940 | 1.056 0.995
42% 0.974 | 0.986 [ 1.074 | 0.988 | 1.148 1.034
56% 0.999 | 0.930 | 1.055| 1.009 | 1.046 1.008
75% 0.943 | 1.149 | 1.050 | 1.041 | 1.065 1.050
100% 1.040 | 1.071 | 1.140 | 1.116 | 1.096 1.093 l 3.56

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)= 8.50 %
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SUMMARY REPORTING FORMS FOR CHRONIC BIOMONITORING

Ceriodaphnia dubia SURVIVAL AND REPRODUCTION

PERMITTEE: City of DeQueen

NPDES #: AR0021733

Sample Collection:

Date, Time Started

Date, Time Ended

Sample #1: 3-1-16, 0930 3-2-16, 0730
Sample #2: 3-2-16, 1000 3-3-16, 0800
Sample #3: 3-6-16, 0800 3-7-16, 0800

Test initiated (date, time): 3-4-16, 0920

Dilution water used:

Moderately Hard Synthetic

Ceriodaphnia dubia SURVIVAL AND REPRODUCTION

Test terminated (date, time): 3-11-16, 1000

NUMBER OF YOUNG PRODUCED PER FEMALE @ TEST TERMINATION

PERCENT EFFLUENT .

Replicate 0% 32% 42% 56% 75% 100%
A 15 27 25 33 25 27
B 19 X9 19 20 21 27
C 23 22 21 19 22 26
D 25 23 23 23 21 24
E X5 21 21 16 23 17
F 40 32 44 36 28 37
G 14 27 38 - 37 48 26
H 41 43 43 37 25 42

| 27 27 46 26 38 27
J 19 39 22 X12 47 35
Mean 22.8 27.0 30.2 25.9 29.8 28.8
Mean/surviving female| 24.8 29.0 30.2 27.4 29.8 28.8
CV%* 39.9

X=Dead Adult;

*Coefficient of Variation = standard deviation/ mean * 100; CV% calculation based on young per surviving female
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APPENDIX A

Chain of Custody Forms




Arkansas Analyfical
Inc.

8160 National Dr.
Little Rock, AR 72209
PHONE: 501-455-3233
FAX: 501-455-6118

GHAIN OF CUSTODY RECORD

CLIENT INFORMATION

BILLING ]

Project Description

| Turnaround Time

Preservation Codes:

City of DeQueen Wastewater Plant

City of DeQueen Wastewater Plant

Chronic Toxicity

1 Day (100%)

"514 South 9th

P.O. Box 730

2 Day (50%)

DeQueen, AR 71832

DeQueen, AR 71832

Reporting Information

3 Day (25%)

Telephone: 870-642-5231

Routine

Attn: Mike Sims

Fax: 870-642-3117

Preservative Code:

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(HCH)

6. Sodium Hydroxide (NaOH), pH > 12

TEST PARAMETERS

Bottle Type Code

G = Glass; P = Plastic

Email: msims@cityofdequeen.com Bottle Type:]] P V = Septum; A = Amber

g .g)
m -% Arkansas

8 Analytical Work

Sampler(s) Signature Sampler(s) Printed .C% Ofder Number:
Field SAMPLE COLLECTION Number SAMPLE 'Lg)

f p = s N .

Number Datels Time/s Grab || Gomp ||Bottes || tattc IDENTIFICATION/ DESCRIPTION S K11 02001

-2+ | T30a =03 X | 3 |watedFinal Discharge Outfall X A

Date/Time

3-2-1b

2. Received by: (Signature)

SAMPLE CONDITION UPON RECEIPT IN LAB

REMARKS / SAMPLE COMMENTS

=~
“” Yes

P NaY K

1. CUSTODY SEALS: No
N 2. CONTAINERS CORRECT: | Yes No
. 4
107 4S gae T 3. COC/LABELS AGREE: | Yes No
y g
3. Relinguished by: (Signature) Date/Time 4. Received by lab: (Signature) 4. RECEIVED ON ICE: f“?"%*‘fﬁ‘%g < Yes E_No
-— : H
=5 - iéi o 5. TEMPERATURE ON RECEIPT:  {°C
’;: ;i 6. TEMPERATURE GUN ID: HHT#
v RIAT {00 ?:3 FOR COMPLETION BY LAB ONLY
Revision 3

114116




" Arkansas Analytical
Inc.

8100 Nationali Dr.
Little Rock, AR 72209
PHONE: 501-455-3233
FAX: 501-455-6118

CHAIN OF CUSTODY RECORD

[CLIENT INFORMATION BILLING | Project Description Turnaround Time || Preservation Codes:
City of DeQueen Wastewater Plant  |City of DeQueen Wastewater Plant Chronic Toxicity 1 Day (100%) |[lI1. Cool, 4 Degrees Centigrade 4. Thiosulfate for Dechlorination
514 South 9th P.O. Box 730 2 Day (50%) |[[2. Sulfuric Acid (H,SO,), pH <2 5. Hydrochloric Acid(HCI)
DeQueen, AR 71832 DeQueen, AR 71832 Reporting Information 3 Day (25%) |I3. Nitric Acid (HNO,), pH <2 6. Sodium Hydroxide (NaOH), pH > 12
Telephone: 870-642-5231 S Routine > 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
2
‘g Arkansas
g Analytical Work
Sampler(s) Signature Sampler(s) Printed -c%’ Order Number:
Field SAMPLE COLLECTION umber SAMPLE '§
Number Datels Timels || crab || comp |Bottos | wats IDENTIFIGATION/ DESCRIPTION 5 0300
3-240%-1b [1030 Do X || 3 |lwater|[Final Discharge Qutfall X o - B
Date/Time 2. Received by: (Signature SAMPLE CONDITION UPON RECEIPT IN LAB REMARKS / SAMPLE COMMENTS
3-3-]\, 1. CUSTODY SEALS: LNes Mo /0(1—%’ 772 ¢ E{él
L e — 2. CONTAINERS CORRECT: __E_Yes ___No
10 HS an~ % F{@ - \;i 3. COC/LABELS AGREE: ;__Yes __No
3. Relinquished by: {Signature) Date/Time 4. Received by lab: (Signature 4. RECEIVED ON iCE: "EiYes ___No
-U-fip \;\r\ VN P 5. TEMPERATURE ON RECEIPT:  / °C
3 'i" g s %Et;{ﬂ\\!%:;uir\ 6. TEMPERATURE GUN ID: HHT#;;?“
/ - fﬁ%‘\ *{i&\;\ E‘ i\; -0 vf\_’«% i?é‘ifié‘g, FOR COMPLETION BY LAB ONLY

Revision 3
1/4/18




" Arkansas Analytical
Ine. -

8100 National Dr.
Little Rock, AR 72209
PHONE: 501-455-3233
FAX: 501-455-6118

CHAIN OF CUSTODY RECORD

[CLIENT INFORMATION

BILLING |

Project Description

Turnaround Time ’

Preservation Codes:

City of DeQueen Wastewater Plant

City of DeQueen Wastewater Plant

Chronic Toxicity

514 South 9th

P.O. Box 730

DeQueen, AR 71832

DeQueen, AR 71832

Reporting Information

Telephone: 870-642-5231

<

1 Day (100%)
2 Day (50%)
3 Day (25%)

1. Cool, 4 Degrees Centigrade
2. Sulfuric Acid (H,80,), pH <2

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

4. Thiosulfate for Dechlorination
5. Hydrochloric Acid(HCI)

6. Sodium Hydroxide (NaOH), pH > 12

Routine‘___A‘)

TEST PARAMETERS

Bottle Type Code

Attn: Mike Sims

Fax: 870-642-3117

Preservative Code:

G = Glass; P = Plastic

Email: msims@cityofdequeen.com Bottie Type:|| P V = Septum; A = Amber
- o
/ jv'lg £
:'g Arkansas
g Analytical Work
Sampler(s) Signature Sampler(s) Printed 2 Order Number:
O
Field SAMPLE COLLECTION e SAMPLE =
f p = ; 1
Number Datels Timels || crab || comp ||Boties | Matix IDENTIFICATION/ DESCRIPTION 5 ¥\ p0200]
3-lorg?lb | Fro—%o X || 3 |lwatedFinal Discharge Outfall X (@
Date/Time 2. Received by: (Signature) SANMPLE CONDITION UPON RECEIPT IN LAB REMARKS / SAMPLE COMMENTS
—
3-7- é 1. CUSTODY SEALS: “Yes __ No /ﬁoﬁ¢ 1Y 2
o 2. CONTAINERS CORRECT: {_ Yes No
' =11 z
[1'30 ! 60{ X 3. COC/LABELS AGREE: | Yes ___No
i
3. Relinquished by: (Signature) Date/Time 4. Received by lab: (Signature 4. RECEIVED ON ICE: L Yes No
N -
=2 ,%ngg neniu "éﬁ\ 5. TEMPERATURE ON RECEIPT: | °C
AT XN fff 6. TEMPERATURE GUN ID: HHT# Z-
ondo v Y l{{:f 4
A @%%} i T s aoue FOR COMPLETION BY LAB ONLY
Revision 3

114116




APPENDIX B

Effluent and Dilution Water Data




CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING

Fathead Minnow

Lab #/Sample ID K (o0 30

Test Start (Date/Time) 3-4-Zoil> / 134S

Client: De Queein

TestEnd (Date/Time) 3~it-2010) //14<

Day of Test
1 2 3 4 5 6 7 notes
Control _[MusS 3ic ] 34 &S 2l %/ LXK | 3/ 2 O [ENASEN
D.O. (mg/L)INITIAL £7 X3 |BARI G| 3. b <. Y 3.7 %%
FINAL 7.7 T 2 =T 1] .Y @ 5,7 2.9
pH (s.u.) [INITIAL 7.7 19 19 1.4 1.8 X | 2O
FINAL 7.7 FE L 7.5 2.4 T 7.4 )
temp (C) JINITIAL 272 2z 20 2] 21 21 27
FINAL 2S 75 73 25 e i s
ALKALINITY (mg/L) Pl =<d 20
HARDNESS (mg/L) Lol T2 |
CONDUCTIVITY (umhd 2 = 284
CHLORINE (mg/L) (o 05 0.0
CONC: 32/
D.O. (mg/L]INITIAL 3 q L5 3.5 3.0 R.3 g1 J. 1
FINAL 73 &.7 0.3 545 0 S & 2.0
pH (s.u) [INITIALC 7.7 14 7.9 7.9 7.7 S0 A
FINAL 1.% T 75 1.4 76 7.5 2R
temp (C) [INITIAL 23 2z 2z 27 iz 22 s
FINAL 25 23 25 2 2% 25 25
CONC: ®2¢2/ ' _
D.O. (ma/L]INITIAL 3G B S “1z 3.% 9.l oL
FINAL 7.3 b7 | 4 S.9 100 S 2.0
pH (mg/L) |INITIAL 1 A A 13 7.7 1.9 T
FINAL 1% 177 | 75 T | 76 7s 123
temp (C) |INITIAL 94 A 7.3 273 22z 723 r
FINAL 25 s 25 zS 3 i 25
CONC: S L - _—
D.0. (mg/L]INITIAL 3.9 4.0 KR 4.3 “.0 g1 )
FINAL 7.3 g w2 | 57 ey . | A
pH(s.u) [INITIAL =7, (- 2.7 | 77 17 77 7.3 3. R
FINAL 13 1 77 75 176 7T [T 6 2 Y
temp (C) _[INITIAL 24 22 24 o) 22 24 27,
FINAL 75 75 75 2 < 2 s
CONC: 7=/ . T
D.0. (ma/L]INITIAL a0 g.z <9 a.y g2 4.1 .9
FINAL 7.3 b7 2 5% 0.0 s%s 2 (1
pH(su) [INITAL | 75 1k 177 1b 1.L T S
FINAL A —1.7 7.5 7. +.0 7 L 7K
temp (C) [INITIAL 25 2Z Did 24 2.if 2S5 7L
FINAL 25 75 25 Z< 75 5 25
CONC: (1OE /- I
D.O. (mg/LYINITIAL 9.2z g.4 &1;‘_ 15 9. 1.9 L
—_ |FINAL 7.2 el | G S (24l ez | 7.]
pH (s.u.)  [INITIAL 1.4 1.5 1.5 75 1.< Az el s
FINAL 7.5 717 1.6 1.6 T A 7. &
temp (C) |INITIAL 2> 2% 2 25 24 T
FINAL 25 75 -2 xS 2< 25 25
CONC: 100 % I3 o A\ B ' o .
ALKALINITY (mg/L) Lo =g Lo L
HARDNESS (mg/L) 17 ST 2 v [
CONDUCTIVITY (umhd % | 205 KL% EN
CHLORINE (mg/L) 608 | 7008 20.05 | Zv.05




CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING Ceriodaphnia Dubia

Lab #/Sample ID Kilo3 00l Test Start (Date/Time) 3-4¥-2cilk [ pg2e
Client: D> Sueen TestEnd (Date/Time) 3-1-2¢Cjt [/ 00OC
Day of Test '
1 2 3 4 5 6 7 notes
Control | Mib%o 3/4 E1ES 3 3/ /% & 2/ 13116 |eunssn
D.O. (mg/L)INITIAL 3.1 R.3 %.7 X b 3% L. 1 Z.E
FINAL |.2 L.l X.7 %, 1 3.0 3.0 % .{
pH (s.u.) [INITIAL 7.7 19 7.4 1.9 7% %1 Z. o
FINAL 7.7 8.0 <. %.2 3.0 1.9 3.C
temnp (C)  JINITIAL 22 27 Z] 21 2 Z | 7.7
FINAL 25 3 23 A 5 25 25
ALKALINITY (mg/L) =7a) L5
HARDNESS (mg/L) Lo 77
CONDUCTIVITY (umhd 2.7~ - ok
CHLORINE (mg/L) /0.05 £o.0S
CONC: 32/ :
D.O. (mg/L]INITIAL X5 3.9 I 9o T = g1 .7
~ |FINAL BL.C %.S 34 €. 2 7.7 A 1K
pH (s.u) [INITIAL 7.7 79 T4 1.9 17 X .o 4.
FINAL 7.9 7. N %.1 ].C S\ 1.4
temp (C) |INITIAL 232 12 A 27 72 Z2 > i
FINAL 25 25 25 25 25 25 2
CONC: T2/ -
D.0. (mg/L]INITIAL $ .9 %.9 %.% 9.2 X L a0 s
FINAL 3.0 32 %2z [36 75 9% 77
pH (mg/L) JINITIAL 1. S 11X 7% 7.7 1.9 i
FINAL 7.9 3.1 % $. 1 ) <. | 7.4
temp (C) |INITIAL ) 22 73 Py 27 72 =T
FINAL 2 A 25 25 < 25 Z5
'CONC: =L ) -
D.O. (mg/LJINITIAL X G q.C XX 9.3 9.c g1 e
FINAL 7.9 5S 5.2 7.9 2S | 2% wA=2
pH (s.u.) [INITIAL 7.0 7.7 7.7 7.7 7.7 TR 4.5
FINAL 7.9 %4 H2 il R % 3.1 79
temp (C) {INITIAL 724 27 2 73 EN 2 2 7
FINAL 75 25 25 25 25 25 2.5
CONC: T5 4 —
D.0. (mg/L)INITIAL 9.0 &, 2 X.9 9.4 9.2 “d b
FINAL 7.4 .S ) Tl 7.4 1.9 A
pH (s.u) _|INITIAL 1S 1.k 17 16 7.e |77 E=E
FINAL 8.0 L. | G . R.0 B.i Hel e 75
temp (C) _[INITIAL 25 22 9 24 25 25 27,
FINAL 75 7S 25 25 75 25 75
ICONC: o0y i
D.0. (mg/L]INITIAL .2 9.4 9.3 9.5 9. 9.1 RO
FINAL 19 B 35 195 797 7% |75
pH(su) [INMAL | 7.9 =5 | 1.5 73 TS 7 .
FINAL X c X1 Z.\ 3. 3. 3.1 19
temp (C) [INITIAL 2L 73 24 7S Y 2l =5
FINAL 75 25 25 25 = 25 s
CONC:_100 % &) A Y ) — C_ 1
ALKALINITY (mg/L) s e — S Lele
HARDNESS (mg/L) gz <o T 3
CONDUCTIVITY (umhd  <us = SL¥ FO
CHLORINE (mg/L) (0.0S .05 (0.05 | LoaS




APPENDIX C

Fathead minnow raw data and statistics




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB #/SAMPLE ID ¥XiL03co |

TEST START DATE3-44k TIME |34

CLIENT DeQueen TEST END DATE 241-],, TIME N4S
- ‘ AGE AND SOURCE OF MINNOWS 2 ¢ [~r<. " 2T
SUMMAEN] D AY (NUMBER SURVIVING) %?jévxw.\,_x
REP# ' |start 1 2 3 4 5 6 71% MEAN©
{CONC: g % < % < %3 < % X ) =1 EAN[CY
=
.y g EIS)(()) o | <
Cﬁ{\ E i i z <5 . L {CO
JREP# |start 1 2 3 4 5 6 71% MEAN %]CV
[CONC: /B\ i < X % 3 X % % {00 -
[OC
C "
| 1D oo | 1©
32 E T T A 1 ; T T o0
REP# _[start il 2 3 4 5 6 71% MEAN %[CV
[CONC: /B% % X < % S % % R oo
} i } 3 o0
o ; e
o ; e
uzl g 11T T 1T 11 I T =
REP # start 1 2 3 4 5 6 1% MEAN %|CV
[CONC: g D % = % = < = < i 0C
i ‘ i | ) Ke.®]
c
b T 1 g o] o
6@ / ‘ i { O g/
- E + 1 1 I B T T =RE
REP# [start 1 2 3 4 5 6 71% MEAN %[CV
[CONC: |A % X % s % X % % oo
B j ; i | { {Co .
C ; e i NG
.’ (/ J
Tt D j "()() i
75 / E L A — 4 — L t - L HOU .
REP# |start - 1 2 3 4 5 6 7% MEAN %|CV
[CONC: A a- % B = ke % %
B .
4 Ic
&OO / D
E A i L 2 L 1 L
ANALYST Ho | 4o [ d [ 4o |46 +b o
DATE: 20 ] 55 Ay | B4e-le] 3110 | 3R] 39 10 |B-toHe
TIME: 1205 | 1200 | 03111315 | ttoeo | 1020 | 128

&V = 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 Kil,p200]

TEST START _DATE 2-tl-WyTIME 124 S

CLIENT Dz Queen

TEST END

DATE 3-tl-4TIME

s

n

AGE AND SOURCE OF MINNOWS

2} # D AY (NUMBER SURVIVING) SURVIVAL
REP start 1 2 3 4 5 6 71% MEAN ©
[CONC: A 7, =R 5 ry — = — = ° %OV
B ! .
C |
D i - L i J 1 1
e E .
{REP# |start 1 2 3 4 5 6 7% MEAN %[CV
I[CONC: |A 2 T T 7 o = 5 5
5 :
C .
; . D L d J i R L
gZ / E .
REP# |start 1 2 3 4 5 6 71% MEAN %[CV
[CONC: |A L ] L L 1 Z Z 2.
B
f C
,L i D i . o Y o JL— -L
Gl B
REP# |start 1 2 3 4 5 6 71% MEAN %]|[CV
ICONC: |A 1 L A A L Z 7 Z
B
C
_. ] D X AN L T N B ]
5] 2 J z
REP# |[start 1 2 3 4 5 6 71% . IMEAN %ICV
[CONC: |A 1 1 z - 1 2 2 Z
B { i
c T
. D g i § i N i
15 I - ]
REP# |start 1 2 3 4 5 B] 71% MEAN %|CV
[CONC: |A < 2 1 7 7 7 2 7
B N
; C
\OD D i J L L oA+ » i
E
ANALYST b H _¥b |tb Hy (4o | = mio
DATE: 24— | 3-S-Ab I3 L-lk | BT-l] D-3-1b]13-9. 1L |-t [B-1-1
TIME: 1345 |izoc [0%IS | i2is | 1ioo {ic3p [ &S TS

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

Revision 1
11/30/10




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB#/SAMPLEID K(L0300] TEST START _DATE 2.0 -{u TIME 1 BUS
CLIENT DeQuven TESTEND  DATE 3_{1-\TIME 4SS
D AGE AND SOURCE OF MINNOWS
| ND) — DAY (NUMBER SURVIVING) SURVIVAL
RE start 1 2 3 Z 5 5 71% e
[CONC: |[A 7 Z Z 1 7z 2 z 7 : MEAN %[OV
B ‘ - : ,
C
rd D R X - -
e E
JREP# |start 1 2 3 4 5 6 71% MEAN %[CV
ICONC: |A € L A 1 Z A Z =3
B / }
' g L i II, l
ol - b -
0l
REP# |star 1 2 3 4 5 6 71% MEAN %|CV
ICONC: |A 2 2 A L Z 2 Z 7
B
C
H D J— P -~ S i » g L
kel E - -
REP# |[start 1 2 3 4 5] 6 71% MEAN %[CV
ICONC: |A 2 2. L > 7 =5 = > ;
B
£ 1y
. D g B - i A X L
ol g |
REPZ |start 1 2 3 4 5 6 71% - IMEAN %[CV
{[CONC: |A 2. Z B2 2 T 7 = =)
B
’ C
T A ) B 1 + L 4
15 D — — - . )
[REPE# |[start - 1 2 3 4 5 8] 7% MEAN %|CV
[CONC: |A 2- = 7 2 1 z 2 2
B
1 lc
| I D [ 1 i i) , / L )
E
ANALYST Ho o | 4b 4o | 4, o - | mb
DATE: 2-d | 3.5 | 3.4 | 27 | 3% | =g 210 | Z-{{
TIME: 1245 | oo | o%tS | 131S | Wt | ool 135S [ 1dS

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

Revision 1
11/30/10




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB#/SAMPLEID (L 030 0) TEST START __DATE 2.d-i TIME 1345
CLIENT Delueen TESTEND _ DATE 20| 1IME _ LIU<
. AGE AND SOURCE OF MINNOWS
- D A Y (NUMBER SURVIVING) SURVIVAL
REP# [start 1 2 3 p 5 3 71% NS
ICONC: |A A 2 2. - L 2. 7 Z MEAN %|CV
B P !
. Ic | : ]
X D L1 1 | | ) L i
ot I
JREP#& |start 1 2 3 4 5 6 71% MEAN %]|CV
[CONC: |A 1 7z T A 7 2 z A
B \
[ \
4 1D - L s - 1 ] !
Z@j B B
REP# |start 1 2 3 4 5 3 71% MEAN %|CV
ICONC: |A 7 2 .1 A Z. Z 2z K2
B !
c |
D L L EN L 4 1
| B : ]
REP# |[stat | 1 2 3 4 5] 6 71% MEAN %[CV
[CONC: A T 1 T L P 7 Z 7
B
1 Ic
a1 i —
E ]
REPZ |start 1 2 3 4 5 3 71% - [MEAN %[CV
[CONC: A . p Z L L A 2 Z
B ] i
c
15 ’ g T J L L ) d =L |
REPZ  |stat |- 1 2 3 2 5 8l 7% MEAN %|CV
[CONC: A 2 > T 2 1 2 2 z
B i
qIc . |
'\0@(' D ] { L I T
E
ANALYST th T Ho 14 13 |t T+ 1 3y ITnls
DATE: 2L | DS | 2o | B BK 28 | 240 | 2]
TIME: 13d, | 1200 | oS [ 121 | HIe | w30 | 1318 | HdS

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

Revision 1
11/30/10 : N




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB#/SAMPLE ID {0 %00 | TEST START _DATE 24-{(s TIME | 5US
CLIENT De. worh TESTEND  DATE 3AI-1TIME | lUs
— AGE AND SOURCE OF MINNOWS
) D A Y (NUMBER SURVIVING) SURVIVAL
REP# |start 2 3 4 5 6 71% MEAN %
[Conc:. A 7 z 7 7 Z 3 = AR 2V
B
C ) ..
S
LAY D - - 4 = L L -
Lo * _
JREP# |start 2 3 4 5 6 71% MEAN %[CV
[CONC: |A 2. Z 2. 7. A z 3 =
B
C
2,/ D ] R 4 ” u
2]
REP# |start 2 3 4 5 6 71% MEAN %[CV
[CONC:  |A T L 72 pa 7 gA 7 7 2
B
C
. D rd -~ J' < e — "
A . _
REP# [start 2 3 4 5 6 1% MEAN %[CV
[CONC: |A 7 2 2 2 2 2 7. 2
B ' ,
C
4 D A B A A L
6b/ E :
REP# |start 2 3 4 5 6 7T% . IMEAN %[CV
[CONC: A 7. 2 2 2. z 2 2 T
B A i
Cc
1S / D 1 1 ) L n I
- [E . _
REP# |start - 2 3 4 5 6 71% MEAN %|CV
[CONC: |A 2 " Z Z 2 | 2 Z =)
s -
C .
{QC;/ b L )] < & 4 2
E
ANALYST A 1 e | Ho | 4o 4o | 4+ Imb
DATE: 30 | 23S | 20 | 31 | 28 13-9 | 3-40] 344
TIME: 12US | 1200 | OIS |13 (WSO | 1620 | A\BRS ML}S

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

Revision 1
11/30/10




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB#/SAMPLEID KiLp 300 J TEST START _DATE Ui _[oTIME |30
CLIENT Do B up i TESTEND _ DATE 3-{i-lwTIME {0
'l AGE AND SOURCE OF MINNOWS
T D AY (NUMBER SURVIVING) SURVIVAL
REP# |start 1 2 3 & 5 6 7% MEANS
[CONG._ A = 7 g 7 R = =1 EAN %lov
B
I
Q,evﬁ' g ) 1 T )] 2 =
JREPE [start 1 2 3 4 5 6 71% MEAN %|CV
[CONC: |A Z 2 T Z 7 2 Z Z
B \
C 1
J 1b L j! L B J pa L
22/ =
REP# |start 1 2 3 4 5 6 71% MEAN %[CV
ICONC: |A 2 7 2z z z 2 Z Z
B
C
e | D o ol " i’ c[— .L o
U(?;/L E ) -
REPZ |start 1 2 3 4 5 6 71% MEAN %[CV
[CONC: |A 2 A T Z Z 2 2 2 ‘
B
C
1 P ] ] T T ] 1
Sl / E : ]
REP# |start 1 2 3 4 5 6 71% . IMEAN %ICV
[CONC: |A 1 T 7 7 1 2 7 7
B
|c
/,, D N -r N i‘ o ,L Jv "1
15 / E . P . .
REP# |start - 1 2 3 4 5 6] 7% MEAN %|CV
[CONC: JA T Z 2 2 | Z 2 7 2
B
A
[GD . D J 1 L A A
E
ANALYST o 1 o | W | Hs Ho | He 2
DATE: 24 | 25 | B3] 33 25138 [2H4c | 241
TIME: 1S 1200 [ osis [ 1212 | tloo | 102D | 13515 ] HUS

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

Revision 1
11/30/10 : N




Pimephales promelas

FATHEAD MINNOW

WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST

TEST 1000.0

LAB #/ #s: K1603001 ‘ TEST DATES (BEGIN / END): 3/4-11/16
CLIENT: City of DeQueen WEIGHING DATE / TIME: 3/14/16, 1320
ANALYSTS: ZR, KR DRYING TEMP (DEGREES C): 60
SAMPLE ID: DRYING TIME (HOURS): 24
FINAL INITIAL TOTAL DRY DRY WEIGHT
DRY WEIGHT WEIGHT WEIGHT OF | numBer OF
TIN+LARVAE TIN LARVAE OF LARVAE
REP # (9) (@) (g) LARVAE (mg)
CONTROL |A 0.99875 0.99089 0.00786 8 0.982 AVG DRY
B 1.00716 1.00029 0.00687 8 0.859 WEIGHT (mg)
MHS C 1.06394 1.05525 0.00869 8 1.086 0.994
D 1.04910 1.04100 0.00810 8 1.013 cv
E 1.05023 1.04199 0.00824 8 1.030 8.50
CONC: A 1.00724 0.99982 0.00742 8 0.927 AVG DRY
B 1.02212 1.01286 0.00926 8 1.157 WEIGHT (mg)
32% C 1.02101 1.01386 0.00715 8 0.894 ' 0.995
D 0.99605 0.98853 0.00752 8 0.940 cv
E 1.02704 1.01859 0.00845 8 1.056
CONC: A 1.04832 1.04053 0.00779 8 0.974 AVG DRY
B 1.05858 1.05069 0.00789 8 0.986 WEIGHT (mg)
42% Cc 1.01255 1.00396 0.00859 8 1.074 1.034
D 1.01528 1.00738 0.00790 8 0.988 cv
E 0.99561 0.98643 0.00918 8 1.148
CONC: A 0.99643 0.98844 0.00799 8 0.999 AVG DRY
B 0.99147 0.98403 0.00744 8 0.930 WEIGHT (mg)
56% c 1.01138 1.00294 0.00844 8 1.055 1.008
D 1.01728 1.00921 0.00807 8 1.009 cv
E 1.02232 1.01395 0.00837 8 1.046
CONC: A 1.04441 1.03687 0.00754 8 0.943 AVG DRY
B 0.99731 0.98812 0.00919 8 1.149 WEIGHT (mg)
75% c 1.00044 0.99204 0.00840 8 1.050 1.050
D 1.02680 1.01847 0.00833 8 1.041 cv
E 1.01712 1.00860 0.00852 8 1.065
CONC: A 1.00364 0.99532 0.00832 8 1.040 AVG DRY
B 1.07463 1.06606 0.00857 8 1.071 WEIGHT (mg)
100% C 1.06215 1.05303 0.00912 8 1.140 1.093
D 1.05404 1.04511 0.00893 8 1.116 cv
E 1.07557 1.06680 0.00877 8 1.096 3.56
CV = (STANDARD DEVIATION/MEAN)*100
REMARKS:
Revision 0

11/30/2010




Pimephales promelas
WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST

FATHEAD MINNOW

TEST 1000.0

LAB#/#s: K103 001 TEST DATES (BEGIN/END): 2 /-1 /LS
CLENT: Do (2 ¢in WEIGHING DATE / TIME:__ 3~ 1} {0/} 220
ANALYSTS: 242 ¢ @ DRYING TEMP (DEGREES C): | 00O°C
SAMPLE ID: DRYING TIME (HOURS): 2} V\r<
FINAL INITIAL TOTAL DRY DRY WEIGHT
DRY WEIGHT WEIGHT WEIGHT OF | numeer OF
TIN+LARVAE TIN LARVAE oF LARVAE
REP # (9) (9) (9) LARVAE (mg)
CONTROL |A D\ | DAASTS | n. 99084 AVG DRY
BD2 | j.oclue {ooc29 WEIGHT (mg)
CD&"\L’D | leoz| 1ouzbd | josses
pd | |.odaie | odoe cv
EDS | 1.0S023 | 1o \94
lcone: Aol Pooasd 084482 AVG DRY
BDY | .©2212 LOI2S e WEIGHT (mg)
22, lco8] Lomot | Leinsie
pDY | DASDS | 05883 cv
el 1.e2ed | {olssq
|§0Nc: Apu| [od&32 | .ouos3 AVG DRY
B2 LOSESS | [oSold WEIGHT (mg)
4779. D3] [.0125% | jocHle
DPW  §.0192% | 1.0073% cv
EDWS| pGbSLl | 0.95043
Cone: A DS4Gud3 | p.95%d4Y AVG DRY
BD\?| 2449147 | 0.95403> WEIGHT (mg)
Sl [kl Lonz$ | ioczgd
DDA LO\72Y l.opGzd cv
EDzol [.02232 | (L0124
[cowc: Apat) Lodddl | jLe%e< Y AVG DRY
B2 D.G4713) | 0.9%512 WEIGHT (mg)
K. ey Lsoodd | p.95z20d
pD2H 1,02 €0 | (01U cv
EDZS LDIIZ Loc§D
lconc: Ao [oonidd D.SGS32 AVG DRY
, BD2)| LOdwS | | oLied(e WEIGHT (mg)
1007 [ep2s| s LOS303
DDA jeded | j.ousil cv
i e 1L07SS7 | 1.0uLEO

REMARKS:

CV = (STANDARD DEVIATION/MEAN)*100




AA # K1603001, P. PROMELAS 7 DAY CHRONIC, 3-4-16
File: dequeenS Transform: ARC SINE (SQUARE ROOT (Y))

Shapiro - Wilk's test for normality

&)
1t

0.000
W = 0.000

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

Data FAIL normality test. Try another transformation.

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




AA # K1603001, P. PROMELAS 7 DAY CHRONIC, 2-4-16
File: degueenS Transform: ARC SINE (SQUARE ROOT (Y))

Hartley's test for homogeneity of wvariance
Bartlett's test for homogeneity of variance

These two tests can not be performed because at least one group has
zero variance.

Data FAIL to meet homogeneity of variance assumption.
Additional transformations are useless.




TITLE: AA # K1603001, P. PROMELAS 7 DAY CHRONIC, 3-4-16
FILE: dequeens

TRANSFORM: ARC SINE (SQUARE ROOT (Y)) NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 1.0000 1.3931
1 CONTROL 2 1.0000 1.3931
1 CONTROL 3 1.0000 1.3931
1 CONTROL 4 1.0000 1.3931
1 CONTROL 5 1.0000 1.3831
2 32 % EFFLUENT 1 1.0000 1.3831
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 1.3831
3 42 % EFFLUENT 1 1.0000 1.3931
3 42 % EFFLUENT 2 1.0000 1.3931
3 42 % EFFLUENT 3 1.0000 1.3931
3 42 % EFFLUENT 4 1.0000 1.3931
3 42 % EFFLUENT 5 1.0000 1.3931
4 56 % EFFLUENT 1 1.0000 1.3931
4 56 % EFFLUENT 2 1.0000 1.3931
4 56 % EFFLUENT 3 1.0000 1.3931
4 56 % EFFLUENT 4 1.0000 1.3931
4 56 % EFFLUENT 5 1.0000 1.3931
5 75 % EFFLUENT 1 1.0000 1.3931
5 75 % EFFLUENT 2 1.0000 1.3931
5 75 % BEFFLUENT 3 1.0000 1.3931
5 75 % EFFLUENT 4 1.0000 1.3%931
5 75 % EFFLUENT 5 1.0000 1.3931
6 100 % EFFLUENT 1 1.0000 1.3931
6 100 % EFFLUENT 2 1.0000 1.3931
6 100 % EFFLUENT 3 1.0000 1.3931
6 100 % EFFLUENT 4 1.0000 1.3931
6 100 % EFFLUENT 5 1.0000 1.3931




AA # K1603001, P. PROMELAS 7 DAY CHRONIC, 3-4-16

File: deqgueenS 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 1.393
2 32 % EFFLUENT 1.393 27.50 16.00 5.00
3 42 % EFFLUENT 1.393 27.50 16.00 5.00
4 56 % EFFLUENT 1.393 27.50 16.00 5.00
5 75 % EFFLUENT 1.393 27.50 16.00 5.00
6 100 % EFFLUENT 1.393 27.50 16.00 5.00

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




AA # K1603001, P. PROMELAS 7 DAY GROWTH, 3-4-16
File: dequeenG Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

0.136

O
il

W = 0.9088

W
o
1
o
o]
[\V]
~

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

o
w

o

1

(@]
\\e]
(@]
o

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




AA # K1603001, P. PROMELAS 7 DAY GROWTH, 3-4-16
File: dequeenG Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of wvariance

Calculated Bl statistic = 4.56
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 # K1603001, P. PROMELAS 7 DAY GROWTH, 3-4-16
FILE: dequeenG

TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 0.9820 0.9820
1 CONTROL 2 0.8590 0.8590
1 CONTROL 3 1.0860 1.0860
1 CONTROL 4 1.0130 1.0130
1 CONTROL 5 1.0300 1.0300
2 32 % EFFLUENT 1 0.9270 0.9270
2 32 % BFFLUENT 2 1.1570 1.1570
2 32 % EFFLUENT 3 0.8940 0.8940
2 32 % EFFLUENT 4 0.9400 0.9400
2 32 % EFFLUENT 5 1.0560 1.0560
3 42 % EFFLUENT 1 0.9740 0.9740
3 42 % EFFLUENT 2 0.9860 0.9860
3 42 % EFFLUENT 3 1.0740 1.0740
3 42 % EFFLUENT 4 0.9880 0.9880
3 42 % EFFLUENT 5 1.1480 1.1480
4 56 % EFFLUENT 1 0.9990 0.9990
4 56 % BFFLUENT 2 0.9300 0.9300
4 56 % EFFLUENT 3 1.0550 1.0550
4 56 % EFFLUENT 4 1.0090 1.0090
4 56 % EFFLUENT 5 1.0460 1.0460
5 75 % EFFLUENT 1 0.9430 0.9430
5 75 % EFFLUENT 2 1.1490 1.1490
5 75 % EFFLUENT 3 1.0500 1.0500
5 75 % EFFLUENT 4 1.0410 1.0410
5 75 % EFFLUENT 5 1.0650 1.0650
6 100 % EFFLUENT 1 1.0400 1.0400
6 100 % EFFLUENT 2 1.0710 1.0710
6 100 % BFFLUENT 3 1.1400 1.1400
6 100 % EFFLUENT 4 1.1160 1.1160
6 100 % EFFLUENT 5 1.0960 1.0960




AA # K1603001, P. PROMELAS 7 DAY GROWTH, 3-4-16
File: dequeenG Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF SS MS F
Between s 0.037 0.007 1.202
Within (Error) 24 0.136 0.006

Total 2 °0.173

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




AA # K1603001, P. PROMELAS 7 DAY GROWTH, 3-4-16

File: dequeenG 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 0.994 0.994
2 32 % EFFLUENT 0.955 0.985 -0.017
3 42 % EFFLUENT 1.034 1.034 ~-0.839
4 56 % EFFLUENT 1.008 1.008 ~-0.290
5 75 % EFFLUENT 1.050 1.050 -1.166
6 100 % EFFLUENT 1.093 1.093 -2.068
Dunnett table value = 2.36 (1 Tailed Vvalue, P=0.05, df=24,5)
AA # K1603001, P. PROMELAS 7 DAY GROWTH, 3-4-16
File: dequeenG 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 5
2 32 % EFFLUENT 5 0.112 11.3 -0.001
3 42 % BEFFLUENT 5 0.112 11.3 -0.040
4 56 % EFFLUENT 5 0.112 11.3 -0.014
5 75 % EFFLUENT 5 0.112 11.3 -0.056
6 100 % EFFLUENT 5 0.112 11.3 -0.099




APPENDIX D

Ceriodaphnia dubia Raw Data and Statistics




SURVIVAL AND REPRODUCTION TEST

Ceriodaphnia dubla

Discharger: e (due @y Lab Number/s JAnalyst: +Ho
Location:( ), } Ly i Kib0AOO est Start - Date/Time: 3 -Y.2¢cib / 56G20
Date Sample Collected: See. CoC. Test Stop - Date/Time: 2 -{{-20( e [/ {00 ©
No, of | No. of [ Young Y No. of | No. of | Young
Conc| 1 Replicate Young| Aduit | /Adult {Conc 4 Replicat Young| Adult | /Aduit | Analyst
% Day| A B C D E F G H 1 J % Dayf A B Cc D E F G H I J
. 10 1o lc|lelolololalalalolielo WO | olO0 Qo |olollold|aolo (el [#
¢ o JololololoTololCla ] oliolo JolOlololo|ololo|S oo o0 (5
N JO i o lolold [2 1Yy [O][Y4 NS [ehs 0101210 |OldlY ol OhY [t
7 43 15 15115 |l gl 4 I15%]10(s3 ‘ b |31 [ 15216 [F[R e [7 [seo[0ls0 R
R 12 lolS 1¥R lolo|Z1olX [0 lwlilelie \p{, 21017 19lel oo 9 10 To[si [H
S O 111 lolelnw el vl oM Isdla 54 : s 1S11 192|715 [ \L| D 1X2[95] g 2] e
o 1S e Ty W = TMS[e W ha]e I3 a [ka o wlela e i in [ ~T90aq [haH,
8 . ' ) 8
reta VS VO |2 525X S[do A a2 [ 225 [ :L‘lé‘ Total| % | 20 | 14 |25 [0 |30 |31 |27 |20 [X\2])55
No. of r:?:{ Y%ung I No. of | No. of [ Young
Conc 2 Replicate Young{ Aduit } /Adult | Analyst Conc 5 Replicate Young! Adult | /Adult { Analyst
% Dayj A B C D E F G H I J % Day| A B C b E £ G H »I J
olololCclelolololeolecl olic]l o Hojle |ClOllo lolo |lalolo|ol®
q O O G lolOlo[Clololeloliclo 2 O lOCIC|OC|Olo|lC|o]lolO[Ololo]l L
OO Cloldyluls o3 il sl 1o lololClo | <k |4 I F4 v o] Le]+h
7/{, 451319l ld gy lolgleljoludfic]dd ,_ ds 1315 I3 1alsIn]olg el olsd[ih
3 sifo (Xb [ |¥ 1€ (019 1319 [0 [%o4a [8o ﬁ/; s 91 17 1721i19lolx oo 4z o[z
sso|— ol ldloWwlZ o liml2sla luz sfoldlolunlt[ZsS]o 4 iv[77] 10724
2t W[ o Wy (W 12]131%11 4 (4 Aty lwloelqg [p I &[iB1 [hA] D]n4E
8 | 8
Toal{ 27 | XA [22[2% [ 20 (22|29 [UB ]2 |24 |20 Totl|2<5 12\ 122 121 123125 14% [ 2528 | 41|28
No. of | No. of | Young No. of | No. of | Young
Conc| 3 Raplicate Young| Adult | /Aduit Conc 6 Replicate Young| Aduit | /Adult | Analyst
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FISHER'S EXACT TEST

NUMBER OF
IDENTIFICATION ALIVE DEAD TOTAL ANIMALS
CONTROL 9 1 10
32% effluent 9 1 10
____________________ e 29
CRITICAL FISHER'S VALUE (10,10,9) (p=0.05) IS 4. b VALUE IS 9.

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

FISHER'S EXACT TEST

NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 9 10
42% 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 0.
NO SIGNIFICANT DIFFERENCE
FISHER'S EXACT TEST
NUMBER OF
IDENTIFICATION ALIVE DEAD TOTAL ANIMALS
CONTROL 9 1 10

56% effluent 9 1 10




CRITICAL FISHER'S VALUE (10,10,9) (p=0.05) IS 4. b VALUE IS 9.
Since b is greater than 4 there is no significant difference
between CONTROL and TREATMENT at the 0.05 level.

FISHER'S EXACT TEST

NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 S 10
75% 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 0.
NO SIGNIFICANT DIFFERENCE
FISHER'S EXACT TEST
NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 S 10
100% effluent 0 10 10
TOTAL 1 19 20
CRITICAL FISHER'S VALUE (10,10,1) (p=0.05) IS LESS THAN 0. b VALUE IS O.

NO SIGNIFICANT DIFFERENCE

SUMMARY OF FISHER'S EXACT TESTS

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




CONTROL 10 1
1 32% effluent 10 1
2 42% effluent 10 0
3 56% effluent 10 1
4 75% effluent 10 0
5 100% effluent 10 0




AA # K1603001, CERIODAPHNIA DUBIA REPRODUCTION, 3-4-16
File: C:\TOXSTAT\DEQUEENC. Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

*x*k*x%k%k* Shapiro - Wilk's Test is aborted ****x*xxx

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

Total number of replicates = 60




AA # K1603001, CERIODAPHNIA DUBIA REPRODUCTION, 3-4-16
File: C:\TOXSTAT\DEQUEENC. Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of wvariance
Calculated Bl statistic = 2.11

Table Chi-square value = (alpha = 0.01, df
Table Chi-square value = (alpha =

Lol
s
U
oo
J©

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




TITLE: AA # K1603001, CERIODAPHNIA DUBIA REPRODUCTION, 3-4-16

FILE: C:\TOXSTAT\DEQUEENC.

TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6

GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 15.0000 15.0000
1 CONTROL 2 12.0000 19.0000
1 CONTROL 3 23.0000 23.0000
1 CONTROL 4 25.0000 25.0000
1 CONTROL 5 5.0000 5.0000
1 CONTROL 6 40.0000 40.0000
1 CONTROL 7 14.0000 14.0000
1 CONTROL 8 41.0000 41.0000
1 CONTROL 9 27.0000 27.0000
1 CONTROL 10 19.0000 19.0000
2 32 % EFFLUENT 1 27.0000 27.0000
2 32 % EFFLUENT 2 9.0000 9.0000
2 32 % EFFLUENT 3 22.0000 22.0000
2 32 % EFFLUENT 4 23.0000 23.0000
2 32 % BFFLUENT 5 21.0000 21.0000
2 32 % EFFLUENT 6 32.0000 32.0000
2 32 % EFFLUENT 7 27.0000 27.0000
2 32 % EFFLUENT 8 43.0000 43.0000
2 32 % BFFLUENT 9 27.0000 27.0000
2 32 % EFFLUENT 10 392.0000 39.0000
3 42 % EFFLUENT 1 25.0000 25.0000
3 42 % EFFLUENT 2 19.0000 19.0000
3 42 % EFFLUENT 3 21.0000 21.0000
3 42 % EFFLUENT 4 23.0000 23.0000
3 42 % EFFLUENT 5 21.0000 21.0000
3 42 % EFFLUENT 6 44.0000 44 .0000
3 42 % EFFLUENT 7 38.0000 38.0000
3 42 % EFFLUENT 8 43.0000 43.0000
3 42 % EFFLUENT S 46.0000 46.0000
3 42 % EFFLUENT 10 22.0000 22.0000
4 56 % EFFLUENT 1 33.0000 33.0000
4 56 % EFFLUENT 2 20.0000 20.0000
4 56 % BEFFLUENT 3 19.0000 19.0000
4 56 % EFFLUENT 4 23.0000 23.0000
4 56 % EFFLUENT 5 16.0000 16.0000
4 56 % EFFLUENT 6 36.0000 36.0000
4 56 % EFFLUENT 7 37.0000 37.0000
4 56 % EFFLUENT 8 37.0000 37.0000
4 56 % EFFLUENT 9 26.0000 26.0000
4 56 % EFFLUENT 10 12.0000 12.0000
5 75 % EFFLUENT 1 25.0000 25.0000
5 75 % EFFLUENT 2 21.0000 21.0000
5 75 % EFFLUENT 3 22.0000 22.0000
5 75 % EFFLUENT 4 21.0000 21.0000
5 75 % EFFLUENT 5 23.0000 23.0000
5 75 % EFFLUENT 6 28.0000 28.0000
5 75 % BFFLUENT 7 48.0000 48.0000
5 75 % EFFLUENT 8 25.0000 25.0000
5 75 % EFFLUENT 9 38.0000 38.0000




5 75 % EFFLUENT 10 47.0000 47.0000
6 100 % EFFLUENT 1 27.0000 27.0000
6 100 % EFFLUENT 2 27.0000 27.0000
6 100 % EFFLUENT 3 26.0000 26.0000
6 100 % EFFLUENT 4 24.0000 24.0000
6 100 % EFFLUENT 5 17.0000 17.0000
6 100 % EFFLUENT 6 37.0000 37.0000
6 100 % EFFLUENT 7 26.0000 26.0000
6 100 % EFFLUENT 8 42.0000 42.0000
6 100 % EFFLUENT S 27.0000 27.0000
6 100 % EFFLUENT 10 35.0000 35.0000




AA # K1603001, CERIOCDAPHNIA DUBIA REPRODUCTION, 3-4-16
File: C:\TOXSTAT\DEQUEENC. Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF SS MS F
Between s 391.283 78.257 0.794
Within (Error) 54 5319.300 88.506

Total ss s710.883

Critical F value = 2.45 (0.05,5,40)
Since F < Critical F FAIL TO REJECT Ho: All equal




AA # K1603001, CERIODAPHNIA DUBIA REPRODUCTION, 3-4-16

File: C:\TOXSTAT\DEQUEENC. 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 22.800 22.800
2 32 % EFFLUENT 27.000 27.000 -0.946
3 42 % EFFLUENT 30.200 30.200 -1.667
4 56 % EFFLUENT 25.900 25.900 ~-0.698
5 75 % EFFLUENT 29.800 29.800 -1.577
6 100 % EFFLUENT 28.800 : 28.800 -1.352

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

AA # K1603001, CERIODAPHNIA DUBIA REPRODUCTION, 3-4-16

File: C:\TOXSTAT\DEQUEENC. 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 10.253 45.0 -4.200

3 42 % EFFLUENT 10 10.253 45.0 -7.400

4 56 % EFFLUENT 10 10.253 45.0 -3.100

5 75 % EFFLUENT 10 10.253 45.0 -7.000

6 100 % EFFLUENT 10 10.253 45.0 -6.000




AA # K1603001, CERIODAPHNTIA DUBIA REPRODUCTION, 3-4-16

File: C:\TOXSTAT\DEQUEENC. Transform: NO TRANSFORMATION
STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment
TRANSFORMED RANK CRIT.
GROUP IDENTIFICATION MEAN SUM VALUE df SIG
1 CONTROL 22.800
2 32 % EFFLUENT 27.000 120.00 75.00 10.00
3 42 % EFFLUENT 30.200 124.00 75.00 10.00
4 56 % EFFLUENT 25.900 112.50 75.00 10.00
5 75 % EFFLUENT 29.800 124 .50 75.00 10.00
6 100 % EFFLUENT 28.800 126.50 75.00 10.00

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




AQUATOX, INC.

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

TEST ORGANISM HISTORY
vare saeeen 3/ 3//6 _cumnt 42U 1IN ST oL

Purchase Order #:

SPECIES: Pimephales promelas
: tS~ leoo
Quantity Shipped: Joot csT
Age: /9 WICHED /P V1A
Brood Stock Source: Anderso;l Farms, AR
Culture Water: Groundwater
Hardness (Mgl CaCO3): =
Dissolved Oxygen (Mg/1): 7, (
Temperature (°C): - »Z\S’a /
Feeding: l/7) /? 77:77 [ Wl’
Comments:
Skipped Via: -~ Federal Express UPS Overnight (Shuttlg )
Packaged By:

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: 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 meg/l
TOTAL ALKALINITY (as CaCO;): 65 mg/l 65-100 me/l
pH: 7.98 7.50-8.20

Comments:

=

Facility Supervisor

Aquatic BioSystems, Inc +  Quality Research Organisms
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Quality Assurance Charts




Reference Toxicant, KCI,
ppm
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ARKANSAS ANALYTICAL, INC.
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QUALITY ASSURANCE
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