NORTH LITTLE ROCK WASTEWATER UTILITY
FAULKNER LAKE PLANT
OUTFALL 001

Chronic Biomonitoring Report
Permit Number NPDES AR0020303
AFIN 60-00274

Ceriodaphnia dubia
Pimephales promelas

February 1, 2022

Reviewed by: /

ruce Huther, Technical Director
Huther & Associates, Inc.
1156 North Bonnie Brae
Denton, Texas 76201
(940) 387-1025, Fax: (940) 387-1036



TABLE OF CONTENTS

TOXICITY TEST REPORT ...ttt e v sbs e s s bn e sene e n e ]
SUMMARY .ttt eb et b e e b bbb b b e b e s e et e e e b be e b e e ab e e e b e r s e ane s 3
CERIODAPHNIA DUBIA SURVIVAL AND REPRODUCTION SUMMARY ..o 4
CERIODAPHNIA DUBIA STATISTICAL ANALYSES L. o 8
PIMEPHALES PROMELAS SURVIVAL AND GROWTH SUMMARY ..., 9
PIMEPHALES PROMELAS STATISTICAL ANALYSES ..o, 12
APPENDIX A: RAW DATA oo ettt s e s 13
APPENDIX B: REFERENCE TOXICANTS ... et 14

APPENDIX C: CHAIN OF CUSTODY SHEETS ..o 15



Huther and Associates, Inc.

environmental toxicologists, biologists, and consultants

TOXICITY TEST REPORT - CHRONIC

Client .......... North Little Rock Wastewater Utility Sample .oveeeciiccc Outfall 001
Facility ...cocoeveeminrerncncnne Faulkner Lake Plant Laboratory LD, ... 33590
Permit NO. ..ocoiviccrvincrnn, NPDES AR0020303 Begin Date ... February 1, 2022

Results:  Pass Ceriodaphnia dubia survival and reproduction and Pimephales promelas survival and growth
at the critical low flow concentration (8% effluent).

SAMPLE Composite effluent samples from North Little Rock Wastewater Utility,

COLLECTION Faulkner Lake Plant were delivered by Greyhound Package Express courier
to Huther & Associates on February 1 and February 7, 2022. Effluent
samples were collected and composited from Outfall 001 using an automatic
sampler by facility personnel. Two toxicity tests were requested: a seven-
day Ceriodaphnia dubia survival and reproduction test (EPA Method
1002.0), and a seven-day Pimephales promelas larval survival and growth
test (EPA Method 1000.0). Test organisms, procedures and quality
assurance requirements were in accordance with the EPA manual, "Short-
Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving
Waters 1o Freshwater Organisms, Fourth Edition" (EPA-821-R-02-013).
*Note: Due to snow/ice storm only two samples could be shipped to the lab.
There was enough sample to conduct daily renewals.

The effluent samples were analyzed for total residual chlorine (Standard
Methods, 23" Edition, 4500-C1 D) and contained <0.01 mg/L. and <0.01
mg/L, respectively. Effluent and laboratory dilution water hardness,
alkalinity, conductivity, pH, and dissolved oxygen data were collected and

recorded.
TEST SETUP The seven-day Ceriodaphnia dubia survival and reproduction test was
Ceriodaphnia dubia initiated at 1545 hours, February 1,2022. Five concentrations were prepared

(3%, 5%, 6%, 8%, and 11% effluent) utilizing distilled, deionized laboratory
water reconstituted to match the hardness, alkalinity and pH of the receiving
stream (Arkansas River). The test was conducted in 25 mL distilled water
rinsed plastic beakers containing 15 mL of solution (one organism per
beaker, ten beakers per concentration). C. dubia neonates were less than 24-
hours-old and within eight hours of the same age at test initiation. Neonates
were placed in beakers following a randomized block test design. Fresh
solutions were prepared and renewed daily. Daily feeding consisted of 0.5
mL Selenastrum capricornutum and cerophyll per test chamber. The test
proceeded for seven days during which survival, reproduction and water
quality data were collected daily.
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NLR, Faulkner

SURVIVAL

Ceriodaphnia dubia

REPRODUCTION
Ceriodaphnia dubia

TEST SETUP
Pimephales promelas

Lab ID #33590 Test Date: February 1, 2022

A control of ten replicate beakers containing one neonate each in distilled,
deionized, reconstituted water (same as diluent) was conducted concurrently
with the test. There was 100% survival in the control. The test ended at 1545
hours, February 8, 2022. Survival and reproduction data were statistically
analyzed (p = 0.05) according to EPA procedures to determine the Lowest
Observable Effect Concentration (LOEC) and the No Observable Effect
Concentration (NOEC).

There was 100% survival to C. dubia in all of the effluent concentrations
tested. Therefore, statistical analyses were not required to determine a no
effect concentration.

LOEC: Not Applicable
NOEC: 11% Effluent

C. dubia reproduction data were normally distributed at the 0.01 alpha level
(13.277) using Chi-Square test for normality. Reproduction data were
homogeneous using Bartlett's test at the 0.01 alpha level (15.09) without data
transformations.  Therefore, a parametric test was performed on the
homogeneous data.  Dunnett's test on C. dubia reproduction data
demonstrated that there were no statistically significant differences between
the control and any of the effluent concentrations.

LOEC: Not Applicable PMSD: 8.9%
NOEC: 11% Effluent

The seven-day Pimephales promelas larval survival and growth test was
initiated at 1350 hours, February 1, 2022. Five concentrations were prepared
(3%, 5%, 6%, 8%, and 1 1% effluent) utilizing distilled, deionized laboratory
water reconstituted to match the hardness, alkalinity and pH of the receiving
stream (Arkansas River). The test was conducted in 300 mL distilled water
rinsed plastic beakers containing 250 mL of solution (eight organisms per
beaker, five beakers per concentration). P. promelas larvae were less than
24-hours-old at test initiation and originated from a minimum of three in-
house spawnings. Fresh solutions were prepared and renewed daily. Larvae
in each test chamber were fed <24-hour-old Artemia (brine shrimp) three
times per day. The test proceeded for seven days during which survival and
water quality data were collected daily.

A control of five replicate beakers containing eight larvae each in distilled,
deionized, reconstituted water (same as diluent) was conducted concurrently
with the test. There was 100% survival in the control. The test ended at 1350
hours, February 8, 2022. At test termination, all larvae were sacrificed, dried
for 24-hours, and weighed. Survival and growth (weight) data were
statistically analyzed (p = 0.05) according to EPA procedures to determine
the Lowest Observable Effect Concentration (LOEC) and the No Observable
Effect Concentration (NOEC).
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NLR, Faulkner

SURVIVAL
Pimephales promelas

GROWTH
Pimephales promelas

SUMMARY

Lab ID #33590 Test Date: February 1, 2022

There was 100% survival to P. promelas in all of the effluent
concentrations tested. Therefore, statistical analyses were not required
to determine a no effect concentration.

LOEC: Not Applicable
NOEC: 11% Effluent

P. promelas growth data were normally distributed at the 0.01 alpha level
(0.900) using Shapiro Wilk's test for normality. Growth data were
homogeneous using Bartlett's test at the 0.01 alpha level (15.09) without data
transformations.  Therefore, a parametric test was performed on the
homogeneous data. Dunnett's test on P. promelas growth data demonstrated
that there were no statistically significant differences between the control and
any of the effluent concentrations.

LOEC: Not Applicable PMSD: 7.9%
NOEC: 11% Effluent

There were no statistically significant differences between the control and
the critical low flow concentration (8% effluent) for C. dubia survival and
reproduction and P. promelas survival and growth. Based on biomonitoring
requirements for Outfall 001 contained in Permit Number NPDES
AR0020303 for North Little Rock Wastewater Ultility, Faulkner Lake Plant,
Outfall 001 passed for this testing period.
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CLIENT

NPDES #

LABID#

H

uther and Associates

7-Day/3 Brood Ceriodaphnia dubia Survival and Reproduction Chronic Toxicity Test

North Little Rock, Faulkner Lake Plant

AR0020303

33590

TEST TYPE 7 Day Chromic

TEST ORGANISM

ORGANISM AGE < 24-Hours

ORGANISM SOURCE In House

RECEIVING WATER

DILUTION WATER Laboratory

Ceriodaphnia dubia

Arkansas River

SAMPLE TYPE

24 Hour Composite

DATE COLLECTED 01731722 02/04/22

DATE RECEIVED

02/01/22 02/07/22

BEGIN DATE/TIME 02/01/22 1545

END DATE/TIME

02/08/22 1545

TEST TEMPERATURE (°C) 25%1

PHOTO PERIOD

LIGHT INTENSITY

TECHNICIAN

16-hr. Light 8-hr. Dark
50-100 ft. endl.

M. Horner

SURVIVAL & REPRODUCTION SUMMARY

Controt 3%Effluent
bato Rep Rep‘ Rep | Rep | Rep [ Rep | Rep | Rep | Rep | Rep Date Rep | Rep | Rep | Rep | Rep | Rep | Rep | Rep | Rep ﬁ
o 1 2 3 4 5 6 7 8 g 10 1 2 3 4 5 ] 7 8 g 10
A A A A A A A A A A A A A A A A A A A A
02/02/22 § @ (4] 0 s} 0 [4] ] 0 4 0 02/02/22 1 O [§] 0 0 Y o 0 o] [4] 0
A A A A A A A A A A A A A A A A A A A A
02/03/22 8 © Q 0 (¢ (o] 0 0 ¢ (s} 0 02/03/224 © (] [ (4] (4] o 0 ] [ 0
A A A A A A A A A A A A A A A A A A A A
02/04/22 §f -0 ] 0 0 ¢ ] o ¢ 0 Q0 02/04/22 4| © 0 4] 0 ¢ (4] ] [ 0 (4]
5 2 5 3 4 3 3 4 2 4 2 2 3 2 5 3 4 3 2 5
02/06/22 5 2 5 3 4 3 3 4 2 4 02/05/22 )| 2 2 3 218 3 4 3 2 5
A A A A A A A A A A A A A A A A A A A A
02/08/22}] 5 4 5 3 4] 8 3 4 2 4 0z2/06/22 4 2 2 3 2 5 3 4 3 2 5
7 6 8 7 10 8 7 8 9 8 10 6 11 10 9 8 10 8 7 8
02/07/22 || 12 8 BP0 U il 0] R i 10 g2/0722 | © 8 “ 12 % ny| w“ <] 9 13
% B 2 12 2 13 12 " 13 3 2 3 12 2 13 3 12 " 13 4
oz/o8/22ll 26| 21 ] 25122 26| 24§22 )26 24| 23 o2/08/22/1 24 21| 26| 24| 27 ]| 24} 26| 23] 22} 27
x# Young 239 CV. 775% x# Young 244 CV. 847%
x%Survival 100% CV. 0.00% x%Survival 100% CV. 0.00%
5%Effluent 6%Effluent
ate Ren | Rep | iep | Rep | Rep | Rep | Rep | Rep | Rep | Rep Date Rep | Rep | Feb | Rop | Rep | Rep | Rep | Rep | Rep | Rep ]
1 2 3 4 5 & 7 8 9 10 1 2 3 4 5 6 T 8 9 10
A A A A A A A A A A A A A A A A A A A A
0z2/02/22 | ‘G o 0 (¢ 0 0 [ 0 4] [i] 02/02/22 |§ & [¢] 0 0 (4] 0 [4] o] (3] [+}
A A A A A A A A A A A A A A A A A A A A
02/03/22 || © 0 0 0 0 0 0 0 0 0 02/03/22 )} © 0 0 3] (4] (Y ] 0 (] 0
A A A A A A A A A A A A A A A A A A A A
02/04/22 §{ 0 0 (4] (] o 0 0 ] [§] 4] 02/04/22 4 © 0 0 0 o Y 0] 0 {e] ]
3 2 4 4 3 5 3 4 5 2 4 2 4 3 4 5 5 3 3 2
02/05/22 |} 3 2 4 4 3 5] 3 4 5 2 0z2/05/22 || 4 2 4 3 4 & 5 3 3 2
A A A A A A A A A A A A A A A A A A A A
02/06/22 || 8 2.4 4 3 5.8 4 5 2 02/06/22 || 4 2 4 8 4 58 3 3 2
6 7 9 8 6 7 6 11 11 10 1 8 10 7 10 8 9 8 9 8
02/07/22 || 9 <] Bl e ] 12 ] B B | 12 oz/omz22 § B0 | M} w0 # ] 13 Y 1] 12 10
B 13 3 B 12 “ 12 “ 13 12 12 U 12 13 13 “ 12 4 12 13
oz/08/22 221 22| 26 |25 211264 21| 293 28| 24 o02/08/22 0 27424 | 26| 25 | 271 27 | 26 | 25| 24 | 238
x# Young 245 CV. 12.36% x# Young 252 CV. 6.43%
x%Survival 100% CV. 0.00% x%Survival 100% CV. 0.00%
where: A =Alive ex 1 ex2:
5=Alive, 5young A falivetoday alive, 5 young today
D =Dead 4 }totalyoung to date total young to date

D5=5Young, Female died
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Huther and Associates
7-Day/3 Brood Ceriodaphnia dubia Survival and Reproduction Chronic Toxicity Test

NRL, Faulkner Lab ID# 33590 Test Date: February 1, 2022
8%Effluent M%Effiuent

oo | TeP [Rep [Rep [Rep ['Rep TRep | Rep | Rep [ Rep [Rep et JReP | Rep [Ren [Rep [Rep [Rep [Rep [Rep [Rep [Rep

1 2 3 4 54 6 7 8 e 10 1 2 3 4 & (<] 7 8 9 0

A A A A A A A A A A A A A A A A A A A A

02/02/22 | © 0 0 o} (¢} 0 o 8] ¢} 0 Q2/02/22f © o 0 0 6] 0 (2] 0 0 (o}
A A A A A A A A A A A A A A A A A A A A

02/03/22 f © (o} 0 o} [« 0 Q [ ¢} 0 02/03/22f © 0 0 ¢} 0 (o} o 0 0 o
A A A A A A A A A A A A A A A A A A A A

02/04/22 f © (o} 0 0 4} 0 (¢} 0 ¢} 0 02/04/22)| O 0 0 ¢ o] o} 4] ¢} o} o}
3 2 3 4 3 5 5 5 3 2 5 2 2 3 2 4 3 4 3 3

02/05/22 8 2 3 4 3 3 5 5 3 2 0210522 5 2 2 3 2 4 3 4 3 3
A A A A A A A A A A A A A A A A A A A A

02/06/22 §f 3 2 3 4 3 5 5 5 3 2 02/06/22 5 2 2 3 2 4 3 4 3 3
8 1 & 8 10 g 1" & 10 10 8 10 0 9 10 9 9 7 8 10

02/07122 H 13 o 2 3 “ % H 13 2 02107122 11 12 73 © © 13 12 11 1 13
12 14 13 14 12 13 3 3 13 12 13 “ 13 4 “ 2 13 12 12 12

oziog/ez i 23| 27222625 |27 | 28] 24261 24 02/08/2211 24 ) 281 25| 26| 26 ) 25| 25 23] 23] 25

x# Young 253 CV. 834% x# Young 24.8 CV. 458%
x%Survival 100% CV. 0.00% x%Survival 100% CV. 0.00%
where: A =Alive ex 1 ex 2.
5=Alive 5young A jalivetoday alive, Syoung today
D =Dead 4 ltotal young to date total young to date

D5 =& Young, Female died
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Huther and Associates
7-Day/3 Brood Ceriodaphnia dubia Survival and Reproduction Chronic Toxicity Test

NLR, Faulkner Lab ID# 33590 Test Date: February 1, 2022

WET CHEMISTRY MEASUREMENTS

. D‘ . Samp. pH of Solution

- ate : Time Temp No - Analyst
e : CON 3% 5% 6% 8% 11%
02/01/22 Start 25.0 1 8.30 822 8.16 8.15 8.08 8.09 DN
02/02/22 24 Hr. 23.0 i 8.26 8.14 8.13 8.10 7.96 8.02 DN
02/02/22 Renew 25.0 1 8.29 8.18 8.15 8.10 7.96 8.02 DN
02/03/22 48 Hr. 251 I 822 8.10 8.06 8.02 7.91 7.86 BH
02/03/22 Renew 24.9 1 8.29 824 820 8.19 8.12 8.10 BH
02/04/22 72 Hr. 23.8 i 824 821 8.16 8.12 8.07 8.01 BH
02/04/22 Renew 24.8 i 8.33 8.25 8.20 8.18 8.01 8.00 BH
02/05/22 96 Hr. 231 1 8.07 8.05 7.76 7.59 7.40 7.40 AM
02/05/22 Renew 237 I 8.28 817 7.87 7.63 7.39 7.40 AM
02/06/22 120 Hr. 23.1 1 8.12 8.08 7.93 7.69 7.49 7.54 AM
02/06/22 Renew 237 I 8.36 8.12 7.97 7.74 7.51 7.51 AM
02/07/22 144 Hr. 237 1 8.43 8.28 8.20 7.97 7.83 7.84 1D
02/07/22 Renew 25.0 2 8.01 8.03 8.00 7.78 7.59 7.66 iD
02/08/22 168 Hr. 234 2 8.45 8.41 8.36 8.33 828 828 TA
s T ime “Temp S;rgp‘ ‘ DO (mg/L) of Solution Amalyat

: : 20 CON 3% 5% 6% 8% 11%

02/01/22 Start 25.0 I 8.25 8.14 8.19 7.88 8.06 8.10 DN
02/02/22 24 Hr. 23.0 1 8.54 737 8.46 8.55 7.06 7.74 DN
02/02/22 Renew 25.0 1 7.84 7.75 8.16 7.63 7.32 8.54 DN
02/03/22 48 Hr. 251 1 7.82 7.69 8.05 7.56 722 7.20 BH
02/03/22 Renew 249 I 8.29 8.24 820 8.19 8.12 8.10 BH
02/04/22 72 Hr. 238 1 822 820 8.16 8.14 8.05 8.02 BH
02/04/22 Renew 24.8 I 8.33 8.25 8.20 8.18 8.01 8.00 BH
02/05/22 96 Hr. 231 1 7.75 7.75 7.68 7.72 7.49 7.69 AM
02/05/22 Renew 237 1 7.97 7.92 7.88 7.88 7.82 7.85 AM
02/06/22 120 Hr. 23.1 1 8.25 8.60 7.95 8.58 855 8.52 AM
02/06/22 Renew 237 1 847 8.52 8.42 8.44 8.45 8.45 AM
02/07/22 144 Hr. 237 1 7.64 7.19 837 7.22 7.33 7.30 1D
02/07/22 Renew 25.0 2 8.43 7.95 7.86 7.80 7.02 7.21 D
02/08/22 168 Hr. 23.4 2 852 8.51 8.57 7.33 850 7.42 TA
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Huther and Associates
7-Day/3 Brood Ceriodaphnia dubia Survival and Reproduction Chronic Toxicity Test

NLR, Faulkner Lab ID# 33590 Test Date: February 1, 2022

INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT

v [ | o [ oo | i | ot | o | e | e, | e
02/0!/22 1 7.23 7.64 40 90 452 <0.01 N/A DN
02/07/22 2 7.31 7.84 48 94 551 <0.01 N/A 18]
02/01/22 Con 8.30 8.25 100 64 360 - N/A DN

! Measurements taken in 100% solution.
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Huther and Associates, Inc.
Begin Date: February 01, 2022
Lab I.D.# 33590

CERIODAPHNIA DUBIA STATISTICAL ANALYSES

Summary Statistics on Transformed Data Table 1 of 2

Grp

N b W

Identification

=

Control

3% Effluent
5% Effluent
6% Effluent
8% Effluent
11% Effluent

N
10
10
10
10
10
10

Min
21.000
21.000
21.000
23.000
22.000
23.000

Max
26.000
27.000
29.000
27.000
29.000
26.000

Reproduction
ANOVA Table
Mean SOURCE DF SS MS F
23.900 Between 5 13.883 2777  0.660
24.400
24.500 Within (Error) 54 227.100  4.206
25.200 Total 59 240983
25.300
24.800 Critical F value = 2.45 (0.05.5.40)

Summary Statistics on Transformed Data Table 2 of 2

O'\(J'-P-U)I\)-—E

Identification

Control 3.433
3% Effluent 4.267
3% Effluent 9.167
6% Effluent 2.622
8% Effluent 4.456
11% Effluent 1.289

Variance Sd

1.853
2.066
3.028
1.619
2111
1.135

Sem
0.586
0.653
0.957
0.512
0.667
0.359

CV.%
7.75
8.47
12.36
6.43
8.34
4.58

Chi-Square Test For Normality: Actual And Expected Frequencies

Interval <-1.5 -15to-0.5 -05t00.5 >05tol.5
Expected 4.020 14.520 22.920 14.520
Observed 5 20 18

>1.5

4.020
1

Since F < Critical F Fail to Reject Ho: All equal

Dunnett's Test - Table 1 of 2 Ho:Control<Treatment

Grp ldentification

Mean

Transformed Calculated In

1 Control

(T R S

6 11% Effluent

Mean Original Units T Stat Sig
23.900 23.900

3% Effluent 24.400 24.400 -0.545

5% Effluent 24.500 24.500 -0.654

6% Effluent 25.200 25.200 -1.417

8% Effluent 25.300 25.300 -1.527
24.800 24.800 -0.981

Dunnett table value = 2.31 (1 Tailed Value, P=0.05, DF=40.5)
No statistically significant difference

Dunnett's Test - Table 2 of 2 Ho:Control<Treatment

Calculated Chi-Square goodness of fit test statistic = 3.8646
Table Chi-Square value (alpha = 0.01) = 13.277

Data Pass normality test. Continue analysis.

Bartlett's Test For Homogeneity of Variance

Calculated BI statistic = 8.68

O\U\-&wl\)-—ﬂlij

Minimum Sig Difference
Num of Diff % of from

rp Identification Reps (In Orig. Units} Control Control
Control 10
3% Effluent 10 2.119 8.9 -0.500
5% Effluent 10 2.119 8.9 -0.600
6% Effluent 10 2.119 8.9 -1.300
8% Effluent 10 2.119 8.9 -1.400
11% Effluent 10 2.119 8.9 -0.900

Table Chi-square value = 15.09 (alpha= 0.01. DF = 5)
Table Chi-square value = 11.07 (alpha = 0.05, DF = 3)

Data Pass B1 homogeneity test at 0.01 level. Continue analysis.
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Huther and Associates

7-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

CLIENT

NPDES # AR0G20303
LABID # 33590
TEST TYPE 7 Day Chronic
TEST ORGANISM Pimephales promelas
ORGANISM AGE < 24-Hours

ORGANISM SOURCE In House

North Little Rock, Faulkner Lake Plant

SAMPLETYPE
DATE COLLECTED
DATE RECEIVED
BEGIN DATE/TIME
END DATE/TIME
TEST TEMPERATURE (°C)

PHOTO PERIOD

24 Hour Composite

02/01/22 1350

02/08/22 1350

25#&1

01/31/22 (2/04/22

02/01/22 02/07/22

16-hr. Light 8-hr. Dark

RECEIVING WATER Arkansas River LIGHT INTENSITY 50-100 ft. cndl.
DILUTION WATER Laboratory TECHNICIAN T. Annis
SURVIVAL SUMMARY
] 02/02/22 02/03/22 02/04/22 02/05/22 02/06/22
ConcvABCDEABCDEABCDEABCDEABCDE
CON ffg |18 s ]s8]8fs]|s|sjs]sis|8|8]|s8|8fs |8 |8&|8|8f8]8]|]8]8]S
3% flefls s lsisfs]|s|s s sfis]|s]s]sg]glsis|s8|s|[shfs]|]8]s]|s]s
s% fsfls]sfslsllslsls|s]sis|s|sls|sfs|s|s8|s8|sfs]s]8]|8]Ss
6% sl s|8ls|{sfs|[s|sls]sffa]|s|{s]ls|sjs]8s|si{s|s{fs|se]s]8]s
s% felslslsialls|s|(s]s]shiels]s]s]sls]s|s|s|sliagjs]s]s]s
% ftsg|lsf{sls]s)ls|s|s|s|{sfs|{s]|s|js|sls i s|8]|8|8fiq8|8]8]8]S
02/07/22 02/08/22 <%
Conc. . . C.V. %
aAilBlciplElA|IB|C|D]E|Survial
CON 8 8 8 8 g 8 8 8 8 8 100.0 0.00
3% g 8 8 g1 81 s 8 8 8 ] 100.0 0.00
5% IEEEEEEEREN ENEEERERES 100.0 0.00
6% 8 8 8 8 3 8 8 8 8 8 100.0 0.00
8% 8 8 8 848 8 8 3 8 8 100.0 0.00
1% s]e s |8 i8]s|s|8]8] s} w000 0.00
MEAN DRY WEIGHT PER REP
% Efflue nt _" RepA || RepB Rep C Rep D RepE X C.V.%
CON || 04620 0.4270 0.4550 0.4210 0.4780 0.4486 5.36
3% 0.4560 0.4810 0.4210 0.4450 0.4670 0.4540 [E 5.01
5% 0.4800 0.4190 0.4630 0.4720 0.4700 0.4608 24
6% 0.4570 0.4590 0.4860 0.4200 0.4370 0.4518 5.51
8% 0.4900 0.4560 0.4870 0.4190 0.4630 0.4630 6.19
1% 0.4440 0.4820 0.4630 0.4790 0.4820 0.4700 3.52
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Huther and Associates
7-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

NLR, Faulkner Lab ID# 33590 Test Date: February 1, 2022

WET CHEMISTRY MEASUREMENTS

Date Time Temp S;n;p. PH of Solution - Analyst
: CON 3% 5% 6% 8% 11%
02/01/22 Start 25.0 1 8.30 8.22 8.16 8.15 8.08 8.09 DN
02/02/22 24 Hr. 233 1 7.67 7.70 7.80 7.75 7.72 7.72 DN
02/02/22 Renew 25.0 | 8.29 8.18 8.15 8.10 7.96 8.02 DN
02/03/22 48 Hr. 249 1 822 8.09 8.04 8.02 7.88 7.86 DN
02/03/22 Renew 249 1 8.29 8.24 8.20 8.19 8.12 8.10 DN
02/04/22 72 Hr. 23.8 i 8.20 8.16 8.12 8.09 8.03 7.89 DN
02/04/22 Renew 24.8 1 8.33 8.25 8.20 8.18 8.01 8.00 DN
02/05/22 96 Hr. 235 1 8.56 8.08 7.98 7.95 7.79 7.73 AM
02/05/22 Renew 237 1 8.28 8.17 7.87 7.63 7.39 7.40 AM
02/06/22 120 Hr. 233 1 8.20 8.20 8.19 8.18 8.07 8.02 AM
02/06/22 Renew 228 1 836 8.12 7.97 7.74 7.51 7.51 AM
02/07/22 144 Hr. 238 1 8.63 8.38 8.25 8.15 8.03 8.05 D
02/07/22 Renew 25.0 2 8.01 8.03 8.00 7.78 7.59 7.66 iD
02/08/22 168 Hr. 24.0 2 7.58 7.67 7.74 7.76 7.68 7.80 TA
Date I Time Temp S;rg P: DO (mg/L) of Solution Analyst
: CON 3% 5% 6% 8% 11%
02/01/22 Start 25.0 I 825 8.14 8.19 7.88 8.06 8.10 DN
02/02/22 24 Hr. 233 1 7.30 8.24 7.66 7.30 7.83 8.01 DN
02/02/22 Renew 23.0 I 7.84 7.75 8.16 7.63 7.32 8.54 DN
02/03/22 48 Hr. 231 I 7.40 7.36 7.32 7.30 7.19 7.16 DN
02/03/22 Renew 249 1 8.29 8.24 8.20 8.19 8.12 8.10 DN
02/04/22 72 Hr. 238 I 8.09 7.89 7.69 7.55 7.48 7.26 DN
02/04/22 Renew 248 ] 8.33 825 8.20 8.18 8.01 8.00 DN
02/05/22 96 Hr. 235 1 8.44 8.45 7.75 8.39 8.38 832 AM
02/05/22 Renew 23.7 | 797 7.92 7.88 7.88 7.82 7.85 AM
02/06/22 120 Hr. 233 1 7.70 7.78 7.80 7.79 843 7.70 AM
02/06/22 Renew 228 1 8.47 852 8.42 8.44 8.45 8.45 AM
02/07/22 144 Hr. 238 i 7.71 7.51 8.13 7.48 7.71 7.80 1D
02/07/22 Renew 25.0 2 8.43 7.95 7.86 7.80 7.02 7.21 D
02/08/22 168 Hr. 24.0 2 7.82 7.81 7.81 7.81 7.81 7.81 TA
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Huther and Associates
7-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

NLR, Faulkner Lab ID# 33590 Test Date: February 1, 2022

INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT

o Lo | o [ oo | i, [y T oot | o | e |
02/01/22 i 7.23 7.64 40 90 452 <0.01 N/A DN
02/07/122 2 7.31 7.84 48 94 551 <0.01 N/A D
02/01/22 Con 8.30 8.25 100 64 360 - N/A DN

! Measurements taken in 100% solution.
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Huther and Associates, Inc.
Begin Date: February 01, 2022

Lab 1.D.# 33590

PIMEPHALES PROMELAS STATISTICAL ANALYSES

Summary Statistics on Transformed Data Table 1 of 2

Grp Identification

I Control

3% Effluent
5% Effluent
6% Effluent
8% Effluent
11% Effluent

D D

L L e |22

Min
0.421
0.421
0.419
0.420
0.419
0.444

Max
0.478
0.481
0.480
0.486
0.490
0.482

Mean
0.449
0.454
0.461
0.452
0.463
0.470

Growth
ANOVA Table
SOURCE SS MS F
Between 0.002 0.000 0.563
Within (Error) 0.014 0.001
Total 0.015

Summary Statistics on Transformed Data Table 2 of 2

Critical F value = 2.62 (0.05,5,24)

Since F < Critical F Fail to Reject Ho: All equal

Variance Sd

Grp Identification
1 Control
2 3% Effluent
3 5% Effluent
4 6% Effluent
5 8% Effluent
6 11% Effluent

0.001
0.001
0.001
0.001
0.001
0.000

0.024
0.023
0.024
0.025
0.029
0.017

Sem
0.011
0.010
0.011
0.011
0.013
0.007

CV.%

5.36
5.01
5.24
5.51
6.19
3.52

Dunnett's Test - Table 1 of 2 Ho:Control<Treatment

Grp
1

Shapiro - Wilk's Test For Normality

RO

5
6

D=0.014

W =0.942

Critical W (P =0.03) (n = 30) = 0.927

Mean
Transformed Calculated In

Identification Mean Original Units T Stat Sig
Control 0.449 0.449

3% Effluent 0.454 0.434 -0.359

5% Effluent 0.461 0.461 -0.811

6% Effluent 0.432 0.452 -0.213

8% Effluent 0.463 0.463 -0.957

11% Effluent 0.470 0.470 -1.423

Dunnett table value = 2.36 (1 Tailed Value, P=0.03. DF=24.5)
No statistically significant difference

Dunnett's Test - Table 2 of 2 Ho:Control<Treatment

Critical W (P =10.01) (n=30)=0.900

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

Bartlett's Test For Homogeneity of Variance

Grp

Calculated BT statistic = 1.09

E-SNVS IS O]

Table Chi-square value = 15.09 (alpha = 0.01, DI = 5)
Table Chi-square value = 11.07 (alpha = 0.05, DF = 5)

Data Pass BI homogeneity test at 0.01 level. Continue analysis.

Pa

[ex SRV

Minimum Sig Difference
Num of Diff % of from

Identification Reps (In Orig. Units) Control Control
Control 5

3% Effluent 5 0.036 7.9 -0.005
3% Effluent 5 0.036 7.9 -0.012
6% Effluent 5 0.036 7.9 -0.003
8% Effluent 5 0.036 7.9 -0.014
11% Effluent 5 0.036 7.9 -0.021
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APPENDIX A
RAW DATA
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7-DAY CERIODAPHNIA DUBIA SURVIVAL & REPRODUCTION
DAILY RAW DATA TABLE

PAGE _] OF
CLIENT NVLR- Faulkne STARTDATE/TIME  2-)1-22MH (595
OUTFALL Q0 | END DATETIME Z-8 -22 MmH (595
LAB ID # 33590
(on 3
Date ]| Repl RXZ Rep3 R:atk:qp'ﬁ f:&p(S R'ea? 1:35 Rep? R%O Analyst Time Date R;;Z;— R:Z Rep3 szlﬁ RcApi Rz‘i R:Z)B; Rep9iRepl0} Analyst | Time
%- :A’:A AAAA/A}AMH =5 % AlA A’AAAA*ZiMHE%
7 MH |45 % MH 1115
? HATAB I AABIAAL A z/ A aATAAAMAILA A
Y s - MH 1045 Y S MH |toys
dslals| 24 314 R 2212 SEINYEIEES
7/5 A ~AlATA 1 l‘EDJ i A A A L& 50
ALALA AlALA A Al A AlALA
%’76 NTiol 1718 19 |6 G [0 ¢ 1016 [(111019 13 TANVIKS e
2 8 2 {6
/7 MHl015 i MU | fo15
7/ IR 2B I TR _ y 12132 1243 1312 W3] 1y
% |2 [at 251222624 ]22lae [24(23 | M1 | 15%5 % |2 121 2eloala7l2u2, D32l 7] 4 [1s1s
X# Young w/o Dead = 3.0 CV%=775 %# Young wio Dead = QLb L cvw= 847
% # Young w/Dead = CV% = X # Young w/Dead = CV%=
% % Survival = 100 cvw=0, 00 X % Survival = 100 cvw= O. G0
5
Date || Repl |Rep2 [Rep3]Repd {RepS [Rep6]Rep7]Rep8 Repd|Repl0 Analyst Time Date §] Repl [Rep2{R BB_Q.MRepS Rep6iRep7|RepBiRepSiRepl0] Analyst | Time
%AAAA%AAAA v Z/Z_AA%A‘AAAAA/)MHIQ
&)
B ATALAI AL AAIALA A AIAAA A A B AAl A
z AHAA\/M A/M'MH ys| |72 i AlALA A!##&MH e
77 , : . , ,
% ' - MH |oys| [ A48 e
%,EZLHLIBQ‘B‘-{';*;T&(SD@ %L{J\%%L{‘S‘c”\?a’%(%
- NATATAIAHAA AlALA s ialalAlAlAAlLA AlA
/éf7°286'761u1 e /6118(01716‘8?8<?8T6q0
{ o) 2z,
il MH| 1015 0. MH | 1015
7 B3T3z li3ftzid] 1214 13] 1> z/ 12 1yl e2\3 11314 ft2fiqj12] 13
% 1022212125121 [2l2r [2g1a 9 2% |MH | 1545 3 127 [gulaelazR7la7l20 125195 231 MY | 1545
X # Young w/o Dead = 4.5 cvw= 12.30 X # Youngw/oDead=Q52 CV%= & .43
X # Young w/Dead = CV%= ¥ # Young w/Dead = CV%=
% % Survival = /00 cvu=0, 00 %% Survival = 100 cve=0. 99




7.DAY CERIODAPHNIA DUBIA SURVIVAL & REPRODUCTION
DAILY RAW DATA TABLE

PAGE _ 2 OF
CLIENT  pJLR- FaylKner START DATE/TIME  2-/-22 My /5495
OUTFALL 0ol ENDDATETIME  2-§-22 MH (545
LAB ID # 33590
11
Date R;p)l' RK RGE Rez; Rfesi RAepﬁ Ra?’ Rx R'a? R;Z;O Analyst Time Date R% Re; ZRz? R;p; Rep$ Rz Rz:l RZS, Rzi Rzo Analyst | Time
4
% BAIAIAIAIAIAIAl A [ B % AAAAAAAAAHMHBVS
73 Al A’ﬂ’ﬁﬁﬁ'ﬁ/fﬁrm His % AR AL A A AIAAALA (N s
2
% MH | 1044 7y MH1oys
7%5’3?5‘vl5€§'q37~ oo %5’1132'—(3433 - | /5o
Z/AAAAAAAA Ly ATAIAIATAIA A IAIA A
a3 a1 o e I £ 7 LR L ARIE Nz v
[0 o] ¢ 2 lo]lo
YL, MH|1015 i MH {1015
§/ PAIEIRNRIBIEIRELE MH 3/ BIENBICICIREETEIE RE
2 [23 127122126135 127]291241206124 (542] 8 |24 20bslapla6h5 10512312335 | MH | 15¢5
X # Young w/o Dead = 5. 3 cvu= 8.34% %# Young wio Dead = X4 8  CcV%= 458
X # Young w/Dead = CV%= X # Young w/Dead = CV%=
% % Survival = 100 cve = 0. 00 % % Survival = 199 Ccv% =003
K@t{ Repl {Rep2 |Rep3|Repd [RepS | Rep6|Rep7 | Rep8 iRepd i Repl0 Analyst Time S Repl |Rep2|Rep3 WRepS Rep6{Rep7iRep8{Rep9|Repl0f Analyst | Time
! AN
N
N
\\
C N
N N
N
N N
N N
N N,
N\
X # Young w/o Dead = CV%= X # Young w/o Dead = CV%=
X # Young w/Dead = CV%= X # Young w/Dead = CV%=
CV% = X % Survival = CV%=

X % Survival =
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Huther and Associates, Inc.

environmental foxicologists,

7-DAY CHRONIC TOXICITY TEST
minnow) MEAN WEIGHT/REP

PIMEPHALES PROMELAS (fatbead
Client Wep  Faud bonn
Project# 22529
Date Weighed: 9// /35 % 4
7

Date/Time Starl

Date/Time End

é’/fl-}l }3 70

7

»)4/3)

VR AEDE I Asy/R BN AV 5.30 “ éz
S Tl BN RAYDIE L Ax i, lusqoll 5.0/ ,
S Mpop | 9ol - 7bRe 920 I -4 200 . B0B | S 2 "L
¢ sl 4Sapll Yds | oo | NP0 14513 5.5/
< aop | ysto | wdro | igo | 1430 {4630 L l?
/L KRV BT 778 BL7A78 R P17 Wyl 47001 3.5

tologists, consultants




APPENDIX B
REFERENCE TOXICANTS
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Huther and Associates, Inc.

environmental toxicologists, biologists, consultants

CHRONIC REFERENCE TOXICANT TEST RESULTS

SPECIES: Ceriodaphnia dubia

CHEMICAL.: Sodium Chloride

DURATION: 7-Days

TEST NUMBER: 2

TEST DATE: 02/02/22 - 02/09/22

1500 Hrs - 1500 Hrs
STATISTICAL METHOD: Dunnetts/Steels
CONCENTRATION (g/L) NUMBER EXPOSED NUMBER DEAD

0.5 10 0

1.0 10 0

1.5 10 0

2.0 10 0

2.5 10 10

3.0 10 10

4.0 10 10
LOEC FOR NOEC FOR LOEC FOR NOEC FOR
SURVIVAL SURVIVAL REPRODUCTION || REPRODUCTION

2.5 g/L. 2.0 g/L. 1.5 g/L. 1.0 g/

1156 Bonnie Brae

Denton, Texas 76201

(940) 387-1025



Reference Tox Sodium Chloride g/L
C. dubia Survival - NOEC

2 541 , e , - | +3.0SD

2.285 | +2.08D

1.775 .\  /—‘\ / \ / '\ ﬁ \ o Mean
S VYV ALY

1.265 : S i e R -2.08D

1.009 -3.0SD

| i 1 I | I i 1

2 4 6 8 10 12 14 16 18 20

n= 20 Mean= 1.775 SD= 0.265 CV= 14.38% Min= 1500 Max= 2.000

Reference Tox Sodium Chloride g/L
C. dubia Reproduction - NOEC

1.285 +2.0SD

A SN TNA T
NS NV L

0.009 - - -3.0SD

L | | | i { 1 i

2 4 6 8 10 12 14 16 18 20

n= 20 Mean= 0.775 SD= 0255 CV= 32.93% Min= 0.500 Max= 1.000



Huther and Associates, Inc.

environmental toxicologists, biologists, consultants

CHRONIC REFERENCE TOXICANT TEST RESULTS

SPECIES: Pimephales promelas
CHEMICAL.: Copper Nitrate
DURATION: 7-Days
TEST NUMBER: 2
TEST DATE: 02/02/22 - 02/09/22
1330 Hrs -1330 Hrs
STATISTICAL METHOD: Dunnetts/Steels
CONCENTRATION (ug/L) NUMBER EXPOSED NUMBER DEAD
12.5 40 0
25 40 0
50 40 0
100 40 15
200 40 26
400 40 40
800 40 40
LOEC FOR NOEC FOR LOEC FOR NOEC FOR
SURVIVAL SURVIVAL GROWTH GROWTH
100 ug/L 50 ug/L 100 ug/L 50 ug/L

1156 Bonnie Brae

Denton, Texas 76201

(940) 387-1025



145.394

120.262

70.000

19.738

-5.394

135.524

112.016

65.000

17.984

-5.524

Reference Tox Copper Nitrate ug/L

P. promelas Chronic Survival - NOEC

&0 O — & &0

AN ST
Vovoy oy

—

| I ; | i | ! ! 1
330 332 334 336 338 340 342 344 246

n= 20 Mean= 70.000 SD= 25131 CV= 3590% Min= 50.000 Max= 100.000

Reference Tox Copper Nitrate ug/L
P. promelas Growth - NOEC

!
248

SAVAVAVANL

& & & & T 1

VoL

! | i i | : i

2 4 6 8 10 12 14 16 18

n= 20 Mean= 65.000 SD= 23.508 CV= 36.17% Min= 50.000 Max= 100.000

20

+3.0SD

+2.0SD

Mean

-2.08D

-3.08D

+3.0SD

+2.0SD

Mean

-2.0SD

-3.0SD



APPENDIX C
CHAIN OF CUSTODY SHEETS
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Huther and Associates, Inc.

environmental toxicologists, biologists, and consultanis

NORTH LITTLE ROCK WASTEWATER UTILITY
FAULKNER LAKE PLANT
NPDES PERMIT NO. AR0020303
AFIN NO. 60-00274
OUTFALL 001 DMR REPORTING
TEST DATE: 02/01/22

L. Ceriodaphnia dubia Response
(1) If the NOEC for survival is less than the critical dilution, enter a =1,

otherwise, enter a “0”. Parameter No. TLP3B. 0
(2) Report the NOEC value for survival, Parameter No. TOP3B. 11%
(3) Report the NOEC value for reproduction, Parameter No. TPP3B. 1%
(4) If the NOEC for reproduction is less than the critical dilution, enter

a “17; otherwise, enter a “0”. Parameter No. TGP3B. 0
(5) Report the higher (critical dilution or control) Coefficient of Variation

Parameter No. TQP3B. 8.34%

(E) If retests are not required, Report NODI=9 (Conditional Monitoring — Not Required This Period)
under Parameter Nos. 22415, 22416, 51443 (reported on quarterly DMR)

1. Pimephales promelas (fathead minnow) Response

(1) If the No Observed Effect Concentration (NOEC) for survival is less
than the critical dilution, enter a “17; otherwise, enter a <“0”.

Parameter No. TLP6C. 0
(2) Report the NOEC value for survival, Parameter No. TOP6C. 11%
(3) Report the NOEC value for growth, Parameter No. TPP6C. 11%

(4) If the No Observed Effect Concentration (NOEC) for growth is less
than the critical dilution, enter a “1”’; otherwise, enter a “0”.

Parameter No. TGP6C. 0
(5) Report the highest (critical dilution or control) Coefficient of
Variation, Parameter No. TQP6C. 6.19%

(E) If retests are not required, Report NODI=9 (Conditional Monitoring — Not Required This Period)
under Parameter Nos. 22418, 22419, 51444 (reported on quarterly DMR)

1156 North Bonnie Brae Denton, Texas 76201 Ph: (940) 387-1025 Fax: (940) 387-1036



