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samples tested. For questions please contact the Project Manager at the e-mail address or telephone number listed on this
page.
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methodology, with any exceptions noted. This report shall not be reproduced except in full, without the express written

approval of the laboratory. All questions should be directed to the Eurofins Environment Testing South Central, LLC Project
Manager.
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Malvern Water Works
ATTN: Mr. John Davis
506 Overman

Malvern, AR 72104

Re: Chronic 7-Day RenewalPimephales promelas (Fathead minnow) and Ceriodaphnia dubia
- QOutfall 001
NPDES Permit No. AR0034126 AFIN 30-00040

Dear Mr. John Davis:

This report is the analytical results and supporting information for the samples submitted to Eurofins Arkansas. The
following results are applicable only to the sample identified by the control number referenced above. Accurate
assessment of the data requires access to the entire document. Each section of the report has been reviewed and
approved by the Chief Operating Officer or qualified designee.

Testing procedures and Quality Assurance were in accordance with "Short Term Methods for Estimating the Chronic
Toxicity of Effluents and Receiving Waters to Freshwater Organisms" EPA-821-R-02-013, Fourth Edition, October 2002.
Test results are summarized below:

Method 1000.0 Chronic Pimephales promelas (Fathead minnow) Survival and Growth Test: The No Observable Effects
Concentration (NOEC) for survival occurred at 16 % effluent, which is above the critical dilution of 12 %. The NOEC for
growth occurred at 16 % effluent, which is above the critical dilution of 12 %. The sample, therefore, PASSED both
lethal and sub-lethal effects for the Fathead minnow test.

Method 1002.0 Chronic Ceriodaphnia dubia Survival and Reproduction Test: The No Observable Effects Concentration
(NOEC) for survival occurred at 16 % effluent, which is above the critical dilution of 12 %. The percent minimum
significant difference (PMSD) was below the limit of 13. Following additional calculations provided in the EPA document
"Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications under the National Pollutant
Discharge Elimination Systems Program", the NOEC for sublethal effects was calculated to be 16 %. The sample,
therefore, PASSED both lethal and sub-lethal effects for the Ceriodaphnia dubia test.

Eurofins Arkansas

i
(o

Chief Operating Officer

PDF cc: Malvern Water Works
ATTN: Mr. John Davis
jdavis@malvernar.gov

Malvern Water Works

ATTN: Mr. Carl Wheatley
cwheatley@malvernar.gov
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I. Control Acceptance Criteria

Pimephales promelas (Fathead minnow) Method 1000.0

Control No. 274584-1

Page 6 of 35

CRITERIA RESULTS PASS/FAIL
Control Survival > or = 80% 97.5 PASS
Control Growth > or = 0.25 mg per Surviving minnow 0.486 PASS
Control Growth CV < or = 40% 11.4 PASS
Growth Minimum Significant Difference 12 to 30% 13.5 PASS
Critical Dilution CV < or = 40% 6.91 PASS
Ceriodaphnia dubia Method 1002.0
CRITERIA RESULTS PASS/FAIL
Control Survival > or = 80% 100 PASS
Control Reproduction > or = 15 per Surviving Female 29.3 PASS
Control CV < or = 40% per Surviving Female 6.64 PASS
Reproduction Minimum Significant Difference 13 to 47% 11.7 BELOW
Critical Dilution CV < or = 40% 7.47 PASS
II. Outlined Report
A. Introduction
1. Permit Number: AR0034126 AFIN 30-00040
2. Test Requirements: qtr
Test Methods 1000.0 and 1002.0
B. Source of Effluent/Dilution Water:
1. Effluent Samples:
a. Sampling Point:
b. Chemical Data:
Analysis Sample 1 Sample 2 Sample 3
Dissolved oxygen (mg/l) 8.4 8.6 8.8
pH (standard units) 6.8 71 7.0
Alkalinity (mg/l as CaCO3) 16 16 17
Hardness (mg/l as CaCO3) 22 21 21
Conductivity (umhos/cm) 130 130 140
Residual Chlorine (mg/l) 0.060 0.060 0.070
Ammonia as N (mg/l) 1.9 1.8 1.9
2. Dilution Water Samples:
Analysis 192-1716-A-1 192-1841-A-1
Dissolved oxygen (mg/l) 8.0 8.5
pH (standard units) 7.3 7.5
Alkalinity (mg/l as CaCO3) 31 31
Hardness (mg/l as CaCQO3) 47 45
Conductivity (umhos/cm) 170 160
Residual Chlorine (mg/l) <0.05 <0.05
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C. Test Methods
1. Test methods used:
Short Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to
Freshwater Organisms, EPA-821-R-02-013; test Methods 1000.0 and 1002.0, Fathead Minnow
Survival and Growth and Ceriodaphnia dubia Survival and Reproduction.
2. Endpoint: No Observable Effects Concentration (NOEC)
3. Test Conditions:

Pimephales promelas (Fathead minnow) Survival and Growth Method 1000.0

Date & Time Test Initiated: May 23, 2023 at 1342
Date & Time Test Terminated: May 30, 2023 at 1307
Type & Volume of Test Chamber: 500 ml disposable beaker
Volume of Sample: 250 ml

Number of Organisms per replicate: 8
Number of Replicates per dilution: 5

Ceriodaphnia dubia Survival and Reproduction Method 1002.0

Date & Time Test Initiated: May 23, 2023 at 1320
Date & Time Test Terminated: May 29, 2023 at 1500
Type & Volume of Test Chamber: 30 ml disposable beaker
Volume of Sample: 15 mi

Number of Organisms per replicate: 1
Number of Replicates per dilution: 10

4. Source of test organisms: In-house culture
5. Test Temperature: 25 +/- 1 degree Celsius

D. Test Organisms
1. Scientific Name
a. Test 1000.0 Pimephales promelas
b. Test 1002.0 Ceriodaphnia dubia

lll. Data Analysis
The data was analyzed using Eurofins's Laboratory Information Management Software based on Toxstat and
following EPA method criteria.

Pimephales promelas (Fathead minnow) survival data was transformed using the Arc Sine transformation.
Normality and homogeneity of variance were checked using Shapiro-Wilk's. The survival data was then
analyzed using Steel's Many-One Rank Test to determine the No Observable Effects Concentration (NOEC).

Fathead minnow growth data was analyzed for normality and homogeneity of variance using Shapiro-Wilk's and
Bartlett's test. Dunnett's Test was used to determine the No Observable Effects Concentration (NOEC) for
growth.

Ceriodaphnia dubia survival data was analyzed with Fisher's Exact Test. Reproduction data was analyzed using
Kolmogorov's Test for Normality and Bartlett's test and analyzed with Steel's Many-One Rank Test to determine
the No Observable Effects Concentration (NOEC) for Reproduction. Dunnett's Test was used to calculate the
PMSD.
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IV. Standard Reference Toxicants
The sensitivity of the offspring is determined by performing a standard reference toxicant test monthly. Sodium

chloride in synthetic moderately hard water is used as prescribed in EPA-821-R-02-013.

Pimephales promelas (Fathead minnow)
A chronic reference test was performed on May 02, 2023 at 1137 to May 09, 2023 at 1125
The results were as follows: (Control No. 274557-1.)
Survival LC-50: 3105 mg/l
Growth IC-25: 2200 mg/I
Growth PMSD: 22.7

Ceriodaphnia dubia
A chronic reference test was performed on May 02, 2023 at 1010 to May 08, 2023 at 1157
The results were as follows: (Control No. 274557-2.)
Survival LC-50: 1611.6 mg/I
Reproduction IC-25: 913 mgl/l
Reproduction PMSD: 17.9

V. Organism History

Pimephales promelas (Fathead minnow)
Date: May 23, 2023
Age: <24 hours
Source: In-house culture
Water: Moderately hard synthetic
Temperature: 25 deg.C

Ceriodaphnia dubia
Date: May 23, 2023
Age: <24 hours
Source: In-house culture
Water: Moderately hard synthetic
Temperature: 25 deg.C
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Control No. 274584-1

VII. Results Summary Pimephales promelas, Fathead minnow Larval Survival and Growth Test -- Method 1000.0

Larvae are exposed in a static renewal system for seven days to different concentrations of effluent with dilution
water. Test results are based on the survival and growth (weight) of the larvae.

Effluent dilutions for this test were 5 %, 7 %, 9 %, 12 %, 16 % in accordance with the NPDES permit.

The low flow or 'critical' dilution is specified in the NPDES permit as 12 % effluent.

The test was initiated on May 23, 2023 at 1342 and continued through May 30, 2023 at 1307. Statistical analyses
were performed on the observed data and the no observable effects concentrations (NOECs) were as follows:

100

80

60

40

% Survival

20

a.) NOEC survival = 16 % effluent
b.) NOEC growth =16 % effluent

5.00

9.00
Concentration (%)

12.00 16.00

Summary of the 7-day Fathead Minnow Survival and Growth

Concentration Percent Survival Mean Growth (mg)
Control 97.5 0.474
5% 97.5 0.449
7 % 97.5 0.428
9 % 100 0.459
12 % 97.5 0.471
16 % 100 0.488
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Control No. 274584-1

VII. Results Summary Ceriodaphnia dubia, Cladoceran Survival and Reproduction Test -- Method 1002.0

Neonates are exposed in a static renewal system to different concentrations of effluent with dilution water until 60%

of surviving control organisms have three broods of offspring or a maximum of eight test days.

Effluent dilutions for this test were 5 %, 7 %, 9 %, 12 %, 16 % in accordance with the NPDES permit.

The low flow or ‘critical' dilution is specified in the NPDES permit as 12 % effluent.

The test was initiated on May 23, 2023 at 1320 and continued through May 29, 2023 at 1500. Statistical analyses
were performed on the observed data and the no observable effects concentrations (NOECs) were as follows:

100

80

® 60
2
2
3
7]

N 40

20

a.) NOEC survival = 16 % effluent
b.) NOEC reproduction = 16 % effluent

(NOEC for sublethal effects was determined by Lower PMSD Bound Test.)

7.00 9.00
Concentration (%)

12.00 16.00

Summary of the 6-day Ceriodaphnia dubia Survival and Reproduction Data

Concentration Percent Survival Mean Reproduction
Control 100 29.3
5% 100 29.5
7 % 100 30.4
9 % 100 30.5
12 % 100 30.8
16 % 100 25.9

Page 10 of 35
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Appendix A1: Test 1000.0

Pimephales promelas (Fathead Minnow) 7-Day Survival

Date and Time Test Initiated:
Date and Time Test Terminated: May 30, 2023 at 1307

May 23, 2023 at 1342

Control No. 274584-1

Number of Survivors
Concentration Replicate | Day 1 | Day 2 | Day 3 | Day 4 | Day 5 | Day 6 | Day 7

Control A 8 8 8 8 8 8 8
B 8 8 8 7 7 7 7

@ 8 8 8 8 8 8 8

D 8 8 8 8 8 8 8

E 8 8 8 8 8 8 8

5% A 8 8 8 8 8 8 8
B 8 8 8 8 8 8 8

C 8 8 8 8 8 8 8

D 8 8 8 8 8 8 8

E 8 8 8 8 7 7 7

7% A 8 8 8 8 8 8 8
B 8 8 8 8 8 8 8

Cc 8 8 8 8 8 8 8

D 8 8 8 8 8 8 7

E 8 8 8 8 8 8 8

9% A 8 8 8 8 8 8 8
B 8 8 8 8 8 8 8

C 8 8 8 8 8 8 8

D 8 8 8 8 8 8 8

E 8 8 8 8 8 8 8

12 % A 7 7 7 7 7 7 7
B 8 8 8 8 8 8 8

@ 8 8 8 8 8 8 8

D 8 8 8 8 8 8 8

E 8 8 8 8 8 8 8

16 % A 8 8 8 8 8 8 8
B 8 8 8 8 8 8 8

C 8 8 8 8 8 8 8

D 8 8 8 8 8 8 8

E 8 8 8 8 8 8 8

Page 11 of 35
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Test Initiated: May 23, 2023 at 1342
Test Terminated: May 30, 2023 at 1307

Appendix A1: Test 1000.0

Pimephales promelas (Fathead Minnow) 7-Day Growth

Control No. 274584-1

Weight of Weight of Total weight | Original # Mean dry
Concentration Replicate pan pan + fish of fish (g) of fish weight (mg)

Control A .71487 .71935 0.00448 8 0.560
B 1717 .72088 0.00371 8 0.464

C .70270 .70633 0.00363 8 0.454

D q2777 .73107 0.00330 8 0.412

E .70647 .71030 0.00383 8 0.479

5% A .72660 .72981 0.00321 8 0.401
B .68849 .69276 0.00427 8 0.534

C .71375 71739 0.00364 8 0.455

D .71007 .71367 0.00360 8 0.450

E .71210 .71533 0.00323 8 0.404

7% A .710292 .70652 0.00360 8 0.450
B .72230 .712572 0.00342 8 0.428

C .72594 .712927 0.00333 8 0.416

D .71364 .71663 0.00299 8 0.374

E .71599 .71975 0.00376 8 0.470

9% A .70709 .71065 0.00356 8 0.445
B .71260 71613 0.00353 8 0.441

C 712232 .72600 0.00368 8 0.460

D .69725 .70120 0.00395 8 0.494

E 71784 .72149 0.00365 8 0.456

12 % A .68455 .68806 0.00351 8 0.439
B .70009 70422 0.00413 8 0.516

C .72123 .72519 0.00396 8 0.495

D 71161 71522 0.00361 8 0.451

E .71338 .71703 0.00365 8 0.456

16 % A 71271 .71693 0.00422 8 0.528
B .70769 71144 0.00375 8 0.469

C .71200 71619 0.00419 8 0.524

D .69248 .69655 0.00407 8 0.509

E .70958 71287 0.00329 8 0.411
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Date and Time Test Initiated:
Date and Time Test Terminated: May 29, 2023 at 1500

Appendix A1: Test 1002.0

Ceriodaphnia dubia Survival and Reproduction

May 23, 2023 at 1320

Control No. 274584-1

Concentration: Control
Day Replicate No. of No. of | Young per
1 2 3 4 5 6 7 8 9 10 Young Adults Adult
1 0 0 0 0 0 0 0 0 0 0 0 10 0.00
2 0 0 0 0 0 0 0 0 0 0 0 10 0.00
3 6 5 5 5 0 4 6 5 4 6 46 10 4.60
4 9 0 0 0 3 9 0 0 0 10 31 10 3.10
5 0 10 12 10 10 0 11 9 11 0 73 10 7.30
6 14 14 15 17 12 16 12 15 15 13 143 10 14.3
7
8
TOTAL | 29 29 32 32 25 29 29 29 30 | 29 293 10 29.3
Concentration: 5 %
Day Replicate No. of No. of | Young per
1 2 3 4 5 6 7 8 9 10 Young Adults Adult
1 0 0 0 0 0 0 0 0 0 0 0 10 0.00
2 0 0 0 0 0 0 0 0 0 0 0 10 0.00
3 5 4 5 4 3 4 6 5 6 6 48 10 4.80
4 9 0 0 10 0 9 9 8 0 0 45 10 4.50
5 0 11 11 0 10 0 0 0 11 11 54 10 5.40
6 14 16 15 16 14 15 16 11 15 16 148 10 14.8
7
8
TOTAL | 28 31 31 30 27 28 31 24 32 | 33 295 10 29.5
Concentration: 7 %
Day Replicate No. of No. of | Young per
1 2 3 4 5 6 7 8 9 10 Young Adults Adult
1 0 0 0 0 0 0 0 0 0 0 0 10 0.00
2 0 0 0 0 0 0 0 0 0 0 0 10 0.00
3 4 4 5 6 4 5 6 0 4 6 44 10 4.40
4 0 0 0 0 0 9 0 5 0 10 24 10 2.40
5 12 10 9 9 10 0 11 10 11 0 82 10 8.20
6 16 17 15 15 14 17 15 13 16 16 154 10 15.4
7
8
TOTAL | 32 31 29 30 28 31 32 28 31 32 304 10 30.4
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Date and Time Test Initiated:
Date and Time Test Terminated: May 29, 2023 at 1500

Appendix A1: Test 1002.0

Ceriodaphnia dubia Survival and Reproduction

May 23, 2023 at 1320

Control No. 274584-1

Concentration: 9 %
Day Replicate No. of No. of | Young per
1 2 3 4 5 6 7 8 9 10 Young Adults Adult
1 0 0 0 0 0 0 0 0 0 0 0 10 0.00
2 0 0 0 0 0 0 0 0 0 0 0 10 0.00
3 5 6 4 6 4 6 5 4 5 6 51 10 5.10
4 0 0 0 10 0 0 0 10 0 0 20 10 2.00
5 11 10 9 0 9 7 9 0 10 11 76 10 7.60
6 17 16 18 16 13 17 14 15 18 14 158 10 15.8
7
8
TOTAL | 33 32 31 32 26 30 28 29 33 [ 31 305 10 30.5
Concentration: 12 %
Day Replicate No. of No. of | Young per
1 2 3 4 5 6 7 8 9 10 Young Adults Adult
1 0 0 0 0 0 0 0 0 0 0 0 10 0.00
2 0 0 0 0 0 0 0 0 0 0 0 10 0.00
3 4 4 6 5 3 5 6 6 5 6 50 10 5.00
4 0 0 0 0 0 10 0 9 0 9 28 10 2.80
5 10 10 12 10 11 0 9 0 11 0 73 10 7.30
6 16 15 18 14 14 15 16 16 17 16 157 10 15.7
7
8
TOTAL | 30 29 36 29 28 30 31 31 33 [ 31 308 10 30.8
Concentration: 16 %
Day Replicate No. of No. of | Young per
1 2 3 4 5 6 7 8 9 10 Young Adults Adult
1 0 0 0 0 0 0 0 0 0 0 0 10 0.00
2 0 0 0 0 0 0 0 0 0 0 0 10 0.00
3 5 6 4 0 0 5 5 0 4 5 34 10 3.40
4 0 0 0 5 6 0 0 9 0 0 20 10 2.00
5 11 10 12 10 0 8 10 10 11 6 88 10 8.80
6 16 15 16 0 11 14 15 0 14 16 117 10 11.7
7
8
TOTAL | 32 31 32 15 17 27 30 19 29 | 27 259 10 25.9
Page 14 of 35 6/2/2023
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Appendix A2: Statistics

Control No. 274584-1

Pimephales promelas (Fathead minnow) Survival

Transformation of Data

Transform: Arc Sin(Square Root(Y))

Group

DO UITARBRERRBRERDRWWWWWNNNNN-aA—2 A A

Identification
Control
Control
Control
Control
Control

5%
5%
5%
5%
5%
7%
7%
7 %
7%
7%
9%
9%
9%
9%
9%
12 %
12 %
12 %
12 %
12 %
16 %
16 %
16 %
16 %
16 %

Py
(o)
o

AP WON_,L,OPRWON_2OPRPON_,LP,ORON_L,2POPRPWON_2OAORWON~-

Value

1.00000
0.87500
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
0.87500
1.00000
1.00000
1.00000
0.87500
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
0.87500
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000

Transformed
1.39310
1.20940
1.39310
1.39310
1.39310
1.39310
1.39310
1.39310
1.39310
1.20940
1.39310
1.39310
1.39310
1.20940
1.39310
1.39310
1.39310
1.39310
1.39310
1.39310
1.20940
1.39310
1.39310
1.39310
1.39310
1.39310
1.39310
1.39310
1.39310
1.39310
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Appendix A2: Statistics

Pimephales promelas (Fathead minnow) Survival

Shapiro - Wilk's Test for Normality Transform: Arc Sin(Square Root(Y))
D =0.108
W =0.5958
Critical W =0.9 (alpha =0.01, N = 30)
Critical W =0.927 (alpha = 0.05, N = 30)
Data FAIL normality test (alpha = 0.01).

Steel's Many-One Rank Test Transform: Arc Sin(Square Root(Y))

Ho:Control<Treatment

Group Identification Rank Sum Critical Value DF Sig 0.05
1 Control
2 5% 27.50 16.00 5.00
3 7% 27.50 16.00 5.00
4 9% 30.00 16.00 5.00
5 12 % 27.50 16.00 5.00
6 16 % 30.00 16.00 5.00

Critical values are 1 tailed (k=5)
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Appendix A2: Statistics

Pimephales promelas (Fathead minnow) Growth

Control No. 274584-1

Shapiro - Wilk's Test for Normality

No Transformation

D =0.04429

W =0.973
Critical W =0.9 (alpha =0.01, N = 30)
Critical W = 0.927 (alpha = 0.05, N = 30)

Data PASS normality test (alpha = 0.01).

Bartlett's Test for Homogeneity of Variance

No Transformation

Calculated B1 statistic =4.143
Critical B =15.086 (alpha = 0.01, df = 5)

Data PASS B1 homogeneity test at 0.01 level.
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Appendix A2: Statistics

Pimephales promelas (Fathead minnow) Growth

ANOVA Table No Transformation
SOURCE DF SS MS F
Between 5 0.01139 0.002278 1.235
Within (Error) 24 0.04429 0.001845
Total 29 0.05568

Critical F = 3.9 (alpha = 0.01, df = 5,24)
2.62 (alpha = 0.05, df = 5,24)

Since F < Critical F FAIL TO REJECT Ho: All equal (alpha = 0.05)

Dunnett's Test - Table 1 of 2 No Transformation

Ho:Control<Treatment

Group Identification Transformed Mean Mean In Original Units T Stat Sig 0.05
1 Control 0.4738 0.4738
2 5% 0.4488 0.4488 0.9203
3 7% 0.4276 0.4276 1.701
4 9% 0.4592 0.4592 0.5374
5 12 % 0.4714 0.4714 0.08835
6 16 % 0.4882 0.4882 -0.5301

Dunnett's critical value = 2.36 (1 Tailed, alpha = 0.05, df = 5,24)

Dunnett's Test - Table 2 of 2 No Transformation
Ho:Control<Treatment
Min Sig Diff Difference
Group Identification Num of Reps (In Orig. Units) % of Control From Control

1 Control 5

2 5% 5 0.06411 13.5 0.025

3 7% 5 0.06411 13.5 0.0462

4 9% 5 0.06411 13.5 0.0146

5 12 % 5 0.06411 13.5 0.0024

6 16 % 5 0.06411 13.5 -0.0144
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Appendix A2: Statistics

Ceriodaphnia dubia Survival

Fisher's Exact Test

Identification Alive Dead Total Animals
Control 10 0 10
5% 10 0 10
Total 20 0 20

Critical Fisher's value (10,10,10) (alpha=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

Identification Alive Dead Total Animals
Control 10 0 10
7 % 10 0 10
Total 20 0 20

Critical Fisher's value (10,10,10) (alpha=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

Identification Alive Dead Total Animals
Control 10 0 10
9% 10 0 10
Total 20 0 20

Critical Fisher's value (10,10,10) (alpha=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

Identification Alive Dead Total Animals
Control 10 0 10
12 % 10 0 10
Total 20 0 20

Critical Fisher's value (10,10,10) (alpha=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.
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Appendix A2: Statistics

Ceriodaphnia dubia Survival

Fisher's Exact Test

Identification Alive Dead Total Animals
Control 10 0 10
16 % 10 0 10
Total 20 0 20

Critical Fisher's value (10,10,10) (alpha=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 Test

Group Identification Exposed Dead Sig 0.05
0 Control 10 0
1 5% 10 0
2 7% 10 0
3 9 % 10 0
4 12 % 10 0
5 16 % 10 0
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Appendix A2: Statistics

Ceriodaphnia dubia Reproduction

Control No. 274584-1

Kolmogorov Test for Normality

No Transformation

D =0.1197
D* =0.9391
Critical D* =1.035 (alpha = 0.01, N = 60)

Data PASS normality test (alpha = 0.01).

Bartlett's Test for Homogeneity of Variance

No Transformation

Calculated B1 statistic =26.62
Critical B =15.086 (alpha = 0.01, df = 5)

Data FAIL B1 homogeneity test at 0.01 level.
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Control No. 274584-1

Steel's Many-One Rank Test No Transformation
Ho:Control<Treatment
Group Identification Rank Sum Critical Value DF Sig 0.05

1 Control

2 5% 108.50 75.00 10.00
3 7% 119.50 75.00 10.00
4 9% 122.50 75.00 10.00
5 12 % 123.00 75.00 10.00
6 16 % 94.50 75.00 10.00

Critical values are 1 tailed (k=5)
Page 22 of 35 6/2/2023
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Appendix A2: Statistics
Ceriodaphnia dubia Reproduction

Dunnett's Test for PMSD Calculation

ANOVA Table No Transformation
SOURCE DF SS MS F
Between 5 164.4 32.88 3
Within (Error) 54 592 10.96
Total 59 756.4

Critical F = 3.38 (alpha = 0.01, df = 5,54)
2.38 (alpha = 0.05, df = 5,54)

Since F > Critical F REJECT Ho: All equal (alpha = 0.05)

Dunnett's Test - Table 1 of 2 No Transformation

Ho:Control<Treatment

Group Identification Transformed Mean Mean In Original Units T Stat Sig 0.05
1 Control 29.3 29.3
2 5% 29.5 29.5 -0.1351
3 7% 30.4 30.4 -0.743
4 9% 30.5 30.5 -0.8105
5 12 % 30.8 30.8 -1.013
6 16 % 25.9 25.9 2.296

Dunnett's critical value = 2.31 (1 Tailed, alpha = 0.05, df [used] = 5,40) (Actual df = 5,54)

Dunnett's Test - Table 2 of 2 No Transformation
Ho:Control<Treatment
Min Sig Diff Difference
Group Identification Num of Reps (In Orig. Units) % of Control From Control

1 Control 10

2 5% 10 3.42 11.7 -0.2
3 7% 10 3.42 11.7 -1.1
4 9% 10 3.42 11.7 -1.2
5 12 % 10 3.42 11.7 -1.5
6 16 % 10 3.42 11.7 3.4
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Control No. 274584-1

Lower PMSD Bound Test for Ceriodaphnia dubia

Control
5%
7%
9%

12 %
16 %

Concentration

Relative Difference

Reproduction from Control
29.3 -
29.5 -0.683
30.4 -3.75
30.5 -4.10
30.8 -5.12
25.9 11.6

Limit =13

NOEC =16 %
LOEC =16 %

Pass/Fail

PASS
PASS
PASS
PASS
PASS

Page 24 of 35

6/2/2023



&% eurofins

Log(LC50)

Log(IC25)

Appendix A3: Test 1000.0

Chronic Reference Toxicant, Pimephales promelas (Fathead Minnow)

LC50 Survival Data

Control No. 274584-1
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Log(LC50)

Log(IC25)

Appendix A3: Test 1002.0

Chronic Reference Toxicant, Ceriodaphnia dubia

LC50 Survival Data

Control No. 274584-1
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Appendix B: Test 1000.0

SUMMARY REPORTING FORMS
CHRONIC BIOMONITORING
Pimephales promelas (Fathead Minnow)
SURVIVAL AND GROWTH

Permittee: Malvern Water Works
NPDES No.: AR0034126 AFIN 30-00040

Date and Time Test Initiated: May 23, 2023 at 1342
Date and Time Test Terminated: May 30, 2023 at 1307
Dilution water used:

DATA TABLE FOR SURVIVAL

Control No. 274584-1

Percent Survival in Mean percent

Effluent replicate chambers survival

Conc. % A B C D E 24 hr 48 hr 7 days CV%
Control 100 87.5 100 100 100 100 100 97.5 5.73
5% 100 100 100 100 87.5 100 100 97.5 5.73
7% 100 100 100 87.5 100 100 100 97.5 5.73
9% 100 100 100 100 100 100 100 100 0.00
12 % 87.5 100 100 100 100 97.5 97.5 97.5 5.73
16 % 100 100 100 100 100 100 100 100 0.00

DATA TABLE FOR GROWTH
Average dry weight, mg

Effluent replicate chambers Mean dry

Conc. % A B C D E weight, mg CV%
Control 0.560 0.464 0.454 0.412 0.479 0.474 114
5% 0.401 0.534 0.455 0.450 0.404 0.449 12.0
7% 0.450 0.428 0.416 0.374 0.470 0.428 8.52
9 % 0.445 0.441 0.460 0.494 0.456 0.459 4.56
12 % 0.439 0.516 0.495 0.451 0.456 0.471 6.91
16 % 0.528 0.469 0.524 0.509 0.411 0.488 10.0

CV = Coefficient of variation = standard deviation * 100 / mean
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a.) LOW FLOW OR CRITICAL DILUTION YES X
b.) 1/2 LOW FLOW DILUTION YES

3. If you answered NO to 1.a) enter [0] otherwise enter [1]: 0 (TLP6C)

4. If you answered NO to 2.a) enter [0] otherwise enter [1]: 0 (TGP6C)

5. NOEC Pimephales Lethality: 16 % (TOPG6C)

6. LOEC Pimephales Lethality: 16 % (TXP6C)

7. NOEC Pimephales Sublethality: 16 % (TPP6C)

8. LOEC Pimephales Sublethality: 16 % (TYP6C)

9. Coefficient of variation for Pimephales growth: 11.4 (TQP6C)

10. Sublethality for this test: 16 % (51714 or 51714S)

Appendix B: Test 1000.0

SUMMARY REPORTING FORMS
CHRONIC BIOMONITORING
Pimephales promelas (Fathead Minnow)
SURVIVAL AND GROWTH

. Steel's Many-One Rank Test:

Is the mean survival significantly different (p=0.05) than the control survival for the % effluent
corresponding to (lethality):

) LOW FLOW OR CRITICAL DILUTION YES X

a.
b.) 1/2 LOW FLOW DILUTION YES
Dunnett's Test:

Is the mean dry weight (growth) significantly different (p=0.05) than the control's
dry weight (growth) for the % effluent corresponding to (significant non-lethal effects):
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Appendix B: Test 1000.0

CHRONIC TOXICITY SUMMARY FORM
Pimephales promelas (Fathead minnow)

CHEMICAL PARAMETERS CHART

Control No. 274584-1

PERMITTEE: Malvern Water Works Test Initiated: DATE: May 23, 2023 TIME: 1342
NPDES NO.: AR0034126 AFIN 30-00040 Test Terminated: DATE: May 30, 2023 TIME: 1307
CONTACT:  Mr. John Davis
ANALYST: 280, 343, 357, 358
DILUTION DAY DILUTION DAY
Control 1 2 3 4 5 6 7 5% 1 2 3 4 5 6 7
D.O. Initial [ 8.0 8.2 8.5 8.2 7.9 8.2 8.2 D.O. Initial | 7.8 | 8.4 85 | 82 8.2 8.2 8.2
Final | 6.2 6.2 5.7 60 | 7.3 56 | 6.4 Final | 6.6 | 6.2 6.2 6.0 6.0 | 6.1 6.4
pH Initial | 7.3 7.5 7.5 7.5 7.6 7.6 7.6 pH Initial | 7.4 7.5 7.5 7.5 7.5 7.6 7.6
Final | 7.0 7.1 7.0 7.2 7.3 7.1 7.0 Final | 7.1 7.1 70 | 71 7.1 7.1 6.9
DILUTION DAY DILUTION DAY
7% 1 2 3 4 5 6 7 9% 1 2 3 4 5 6 7
D.O. Initial [ 8.0 84 | 85 8.2 8.2 8.2 8.2 D.O. Initial | 7.9 | 85 84 | 82 8.1 8.2 8.2
Final | 6.6 58 | 6.4 59 | 6.0 58 | 6.3 Final | 6.7 [ 6.0 59 | 5.9 57 | 5.8 6.2
pH Initial | 7.4 7.5 7.5 7.5 7.5 7.6 7.6 pH Initial | 7.4 7.4 7.6 7.5 7.6 7.6 7.6
Final | 7.0 7.1 7.0 71 71 71 6.9 Final [ 7.0 71 7.0 7.0 7.0 7.0 6.9
DILUTION DAY DILUTION DAY
12 % 1 2 3 4 5 6 7 16 % 1 2 3 4 5 6 7
D.O. Initial | 7.9 8.2 8.3 8.2 8.3 7.9 8.1 D.O. Initial [ 7.9 85 8.5 8.1 8.4 8.1 8.0
Final | 6.3 59 | 5.9 59 | 5.7 57 | 6.1 Final | 6.2 5.9 6.2 5.8 57 | 5.6 6.2
pH Initial [ 7.4 7.4 7.6 7.5 7.6 7.6 7.6 pH Initial [ 7.4 7.4 7.5 7.4 7.5 7.5 7.5
Final | 7.0 71 7.0 71 7.0 7.0 6.8 Final | 7.0 7.0 7.0 7.0 7.0 6.9 6.8
Alkalinity Hardness Conductivity Chlorine Sample ID
16 130 0.060 MWW Bio #1 23-MAY-23
16 130 0.060 MWW Bio #2 24-MAY-23
17 140 0.070 MWW Bio #3 26-MAY-23
Alkalinity Hardness Conductivity Chlorine Sample ID
31 170 <0.05 192-1716-A-1
31 160 <0.05 192-1841-A-1
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Appendix B: Test 1002.0

SUMMARY REPORTING FORMS
CHRONIC BIOMONITORING
Ceriodaphnia dubia
SURVIVAL AND REPRODUCTION

Permittee: Malvern Water Works
NPDES No.: AR0034126 AFIN 30-00040

Date and Time Test Initiated: May 23, 2023 at 1320
Date and Time Test Terminated: May 29, 2023 at 1500
Dilution water used:

PERCENT SURVIVAL
Percent Effluent
Time of Reading Control 5% 7% 9 % 12 % 16 %
24 hour 100 100 100 100 100 100
48 hour 100 100 100 100 100 100
6 day 100 100 100 100 100 100

NUMBER OF YOUNG PRODUCED PER FEMALE @ 6 DAYS

Percent Effluent

Replicates Control 5% 7% 9 % 12 % 16 %

A 29 28 32 33 30 32

B 29 31 31 32 29 31

C 32 31 29 31 36 32

D 32 30 30 32 29 15

E 25 27 28 26 28 17

F 29 28 31 30 30 27

G 29 31 32 28 31 30

H 29 24 28 29 31 19

I 30 32 31 33 33 29

J 29 33 32 31 31 27
Mean per Adult 29.3 29.5 30.4 30.5 30.8 25.9
Mean per Surviving Adult 29.3 29.5 30.4 30.5 30.8 259
CV % 6.64 9.21 5.19 7.45 7.47 24.9

CV = Coefficient of variation = standard deviation * 100 / mean
(calculated based on young produced by surviving females)
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Appendix B: Test 1002.0

SUMMARY REPORTING FORMS
CHRONIC BIOMONITORING
Ceriodaphnia dubia
SURVIVAL AND REPRODUCTION

. Fisher's Exact Test:

Is the mean survival significantly different (p=0.05) than the control survival for the % effluent
corresponding to (lethality):

a.) LOW FLOW OR CRITICAL DILUTION YES X NO
b.) 1/2 LOW FLOW DILUTION YES NO

Steel's Many-One Rank Test:

Is the mean number of young produced per female significantly different (p=0.05) than the control's
number of young per female for the % effluent corresponding to (significant non-lethal effects):

a.) LOW FLOW OR CRITICAL DILUTION YES X NO
b.) 1/2 LOW FLOW DILUTION YES NO

3. If you answered NO to 1.a) enter [0] otherwise enter [1]: 0 (TLP3B)

4. If you answered NO to 2.a) enter [0] otherwise enter [1]: 0 (TGP3B)

5. NOEC Ceriodaphnia Lethality: 16 % (TOP3B)

6. LOEC Ceriodaphnia Lethality: 16 % (TXP3B)

7. NOEC Ceriodaphnia Sublethality: 16 % (TPP3B)

8. LOEC Ceriodaphnia Sublethality: 16 % (TYP3B)

9. Coefficient of variation for Ceriodaphnia Reproduction: 7.47 (TQP3B)

10. Sublethality for this test: 16 % (51710 or 51710Q)
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CHRONIC TOXICITY SUMMARY FORM

CHEMICAL PARAMETERS CHART

Appendix B: Test 1002.0

Ceriodaphnia dubia

Control No. 274584-1

PERMITTEE: Malvern Water Works Test Initiated: DATE: May 23, 2023 TIME: 1320
NPDES NO.: AR0034126 AFIN 30-00040 Test Terminated: DATE: May 29, 2023 TIME: 1500
CONTACT:  Mr. John Davis
ANALYST: 280, 343, 357, 358
DILUTION DAY DILUTION DAY
Control 1 2 3 4 5 6 7 5% 1 2 3 4 5 6 7
D.O. Initial [ 8.0 8.2 8.5 8.2 7.9 8.2 8.2 D.O. Initial | 7.8 | 8.4 85 | 82 8.2 8.2 8.2
Final | 8.3 84 | 8.1 8.1 8.0 7.9 -- Final | 8.2 8.3 8.1 8.0 80 | 7.9 -
pH Initial | 7.3 7.5 7.5 7.5 7.6 7.6 7.6 pH Initial | 7.4 7.5 7.5 7.5 7.5 7.6 7.6
Final | 7.8 79 | 7.8 78 | 7.8 7.7 - Final | 7.7 | 7.8 78 | 7.8 78 | 1.7 -
DILUTION DAY DILUTION DAY
7% 1 2 3 4 5 6 7 9% 1 2 3 4 5 6 7
D.O. Initial [ 8.0 84 | 85 8.2 8.2 8.2 8.2 D.O. Initial | 7.9 | 85 84 | 82 8.1 8.2 8.2
Final | 8.3 8.2 8.1 8.2 8.0 7.9 - Final | 8.2 8.3 8.2 8.0 80 | 7.9 -
pH Initial | 7.4 7.5 7.5 7.5 7.5 7.6 7.6 pH Initial | 7.4 7.4 7.6 7.5 7.6 7.6 7.6
Final | 7.7 7.8 7.7 7.8 7.8 7.7 -- Final | 7.7 7.8 7.8 7.7 7.7 7.7 -
DILUTION DAY DILUTION DAY
12 % 1 2 3 4 5 6 7 16 % 1 2 3 4 5 6 7
D.O. Initial [ 7.9 8.2 8.3 8.2 8.3 7.9 8.1 D.O. Initial [ 7.9 85 8.5 8.1 8.4 8.1 8.0
Final | 8.2 8.2 8.3 8.1 8.0 7.8 - Final | 83 | 8.3 8.2 8.1 80 [ 7.9 -
pH Initial [ 7.4 7.4 7.6 7.5 7.6 7.6 7.6 pH Initial [ 7.4 7.4 7.5 7.4 7.5 7.5 7.5
Final | 7.7 7.8 7.7 7.8 7.7 7.7 - Final | 7.7 7.8 7.7 7.8 7.8 7.7 -
Alkalinity Hardness Conductivity Chlorine Sample ID
16 130 0.060 MWW Bio #1 23-MAY-23
16 130 0.060 MWW Bio #2 24-MAY-23
17 140 0.070 MWW Bio #3 26-MAY-23
Alkalinity Hardness Conductivity Chlorine Sample ID
31 170 <0.05 192-1716-A-1
31 160 <0.05 192-1841-A-1
Page 32 of 35 6/2/2023



6/2/2023

0900 WHO4 ¥102/6
‘Ssalppy |lewg
. SusWIWOD 10} Ssa4ppy Hoday
N\m\wq \\ :0} UojusRY Hoday
< %mwamw Ag Xed ‘auoy4
wif/seq awi | /ereQ , paysinbui :suolsanb ypm Joejuos Dy PINOYS OYAA
S T TN} JT«M@ ma :Aq pajsanbai sjinsas paypadxy
Ag LT -2TS Ag SAVQ NI Q3LId3dX3a 40 TVINMON
swi]/eeq paAl@oay aw] /sed paysinbuay (810410 aseald) :pajsenbay awiy punoteuin)
HOHN "OSH"HN)=v 9)ejede JUIZ = 7 ZIHA O} HOEN = g THd pioB OUlIN = N ZHd proe ounying = g auou = ON
Sjejnsoly ] wnipog = | ZHA O} IDH =H SIEBIAYVOA = A oiseld = d SSBID =9
:layng aAlleAIasald
[9)] uo adA | Jsulejuon
uonelqied Hd pjaid
Lo
(92]
©
™
™
(O]
[@)]
©
o
bhGZ TS vL 1 S SAQ] | NCTeNFLOr'g
¥ VA £ 979 g
X \ % AR VEESq /
, €T-27" AW
syiewsy O P | S T 1d|d |9 pajos|j0D uojeoyjuepi  'ON
. = 2 |3 3wy awi1/sreq sjdweg| OV
5 L | OoN &k 2 B |7 oL |0 | WeROGy e
‘dwal ¢80t U0 paneday m 5. 11 slviols paytiues
= m,\ L M “iabeuepy
ce] n. = O | XiHLVYW 8fold
m\\wQN mnwmﬁ N ~p q R EYETERNY
. _ONVS0d0O¥d Ol 8(old
FE \(\‘NW 4 MNKIN\ 40 \ww*é/) ,u./ﬂ‘ag §5>/5.E Juald
‘ON TOY.LNQOD Ol Q3183N03Y STASATYNY ON ‘ON Od
€401 3ovd

000 .b02-z61

n

WYO4 LS3ND3Y SISATVNV / AQOLSND 40 NIVHO

S3IHoLvHOav"
NOUYHOdHOD

X3 1dH31NI
NVOIH3INY




\

< 40 7 39vd

0900 WHO4
'SsaIppy jlews
\ "SJUBLILIOD
SEQ/ [Ty AMIMYO 0} uohuSNY Hoday
$7-H2- ‘Ag kg :8uoyd JOBU0D
3wy /e7eq Qe Ul paniessy awyj/e1eQ L paysinbujjey :suopsanb Yim JOBJUOD )Y PINOYS OUAA
41$2 0] Sjé :kq pajsenbau synsals paypadxg
Ag LT-N% ‘Ag SAVA T NIQ3Lg3dx3 1o YIWNON
awil/aieq pan@oay awl}seyeq paysinbuiay (ol ases|d) :peisenbay awi] punoteun]
HOHN ""OSH("HN)=V sjejede oulZ = Z ZLHd O} HOBN = & ZHd pioe SN = N ZHd ploe ounyng = g 8uou = ON
S1eJinsoiy ] Wnipog = | ZHAd O} IOH =H SIBIAVYOA = A ISBld = d SSE[D =9
Jayng aAleAlasald
© uo adAy ssuRUOD
uofelqiies Hd pjal4
% _ %; wil 21 p goug 4

£1-2WL-S OMANUR "

Syleway A E BERERE p8}98||0D uoneoynuep|l  ONj

@\\ 3 1 13 [NV swil/sed ajdwesg| Oyl

o '] ON { 8>W w 1 of|L|O|¥ S..ZoJV WIND Ag
‘dwa | ¢,801 U0 paNgoay - L S|V |D|9D p es
K 1 M -Jobeueyy

elie) - |0 | Xig1viw weloid

=i ERIEYETERY
T ‘ON 4<MO&OMM Q,.M 1efoid|
1072 7\ L 40 v U 58;5_6_

0 ._OW:.%ZWO o]\ Q3.LS3IN0IH STSATVYNY ON ‘ON Od }/E/D % 2/ /

WHOd 1S3NDIY SISATVNVY / AQOLSNO 4O NIVHO

S3HOLYHO8Y]
NOILYHOJHOD

Xd1dd3dl

NVOId3NV A&

NI |

6/2/2023

Page 34 of 35



1

0900 W04
'SSalppy |lewg
"SJUBLULIOD
[S580O V\.A%M\ K Q 10} uojuspy Hoday
£T-9¢-S “Ag kg :auoyd 10BjU0D
awil/eyeq geT ul paAeoey awl]/sreq paysinbuisy ‘suofssnb Yiim 19BJU0D DY PINOYS OUAA
Wil s % ):7@(@?&@.\» :Aq pajsanbai sjinsas paypedxy
“Ag $z-nz S g SAVQ T NI 03LIa3dX3 40 IVINNON
awiy/aeq paniaoay awy | /areq paysinbuyay (apou10 aseD|) :polsanbay swi) punoseuln
HOHN "OS*"HN)=v jejeor OUiZ = Z ZIHd 01 HOBN = g ZHA pioB OLIIN = N ZHd proe ounyng = g suou = ON
Sjeynsoiy ] wWnipog = | Z¢HA 0} IOH = H SBIAYOA = A ouseld =d SSEID =9
1ayng snjenasald
© uo adAj Jsueiuon :
uone.qiies Hd piald
IR
* | b <1/ 0e/S 109
silewsy e~ | S T 1Y {d |8 pajsjjod uoheoynuepi;  ON
e 3 I3 WV awi/aeq sidweg| Qv
D0 Do/l'0 ON (S84 R O|L |0 ¥ Sv?jy WOoN () Ag
‘dws ) 4,801 UO panigday \m.w 1 siviols padiuesg
M\ 1 M -JaBeuepy
Jsluen = 0 XIdLYIN Joalold
) g ERTEYETEN
‘ON TVSOdO¥d OIv ~F Joafoid|
40 PRV 2Qv YT ECET)
-ON TOH.INOD DIV g3.1s3N03x SIASATVNY ON ‘ON Od |v \/, S ‘/D \5 >/ ﬂ\c |
40 J9vd

WHO4 1S3ND3Y SISATVNY / AGOLSND 40 NIVHD

S3IHOLYHOEY]
NOILVYHOJHOD

X3'1dd3LNI
NVOIH3NY &

6/2/2023

Page 35 of 35



	1. Cover Page
	2. Client Sample Results
	3. Chain of Custody

