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BIO-AQUATIC TESTING, INC.
2501 Mayes Road, Suite 100
Carrollton, Texas 75006
Tel: (972) 242-7750
Fax: (972) 242-7749

TOXICITY TEST REPORT - Chronic

Client: Mena, City of Sample: 001
Facility: WWTP Laboratory Number: 86882
Permit No. AR0036692 Date: May 09, 2023

Ceriodaphnia dubia passed survival and reproduction testing requirements. Pimephales promelas passed
survival and growth testing requirements when the Performance Control (PCON) was used for statistical
analysis. The True Control (TCON) was invalid because it did not meet the minimum test-acceptability criteria.
Synthetic water will be used as dilution water for the remainder of the permit cycle.

SAMPLE COLLECTION:

TEST PROCEDURES:
Ceriodaphnia dubia

Report Date: 06/05/2023 Revision 0 30f42

Composite effluent samples from the City of Mena, WWTP, were received on
May 08, 2023, May 10, 2023, and May 12, 2023. Effluent samples were
collected from Outfall 001 by facility personnel.

The effluent samples were analyzed for total residual chlorine using the Hanna
Ion Specific Meter #711 and contained <0.10 mg/L, <0.10 mg/L, and <0.10
mg/L, respectively. Effluent and laboratory dilution water pH, temperature, and
dissolved oxygen data were collected daily.

EPA METHOD: 1002

The seven-day (three brood) Chronic Ceriodaphnia dubia survival and
reproduction test was initiated at 11:55 hours on May 09, 2023. Five effluent
concentrations of 32%, 45%, 56%, 80% and 100% were prepared using
receiving water (Prairie Creek) as dilution water. The test was set up with 30mL
plastic cups containing 15mL of test solution or control dilution water. Each
effluent concentration or control dilution water included ten replicate cups with
one organism in each cup. The control was conducted concurrently with the test.
Test organisms were less than 24-hour old laboratory cultured neonates.
Neonates were introduced into the test solutions using a blocking design. The
test was renewed daily with newly prepared solutions. Food consisting of a half-
milliliter suspension of the green algae, Selenastrum capricornutum, and YTC
was added to the test solutions each day. The test proceeded for seven days or
until 60% of the females in the control had three broods. Data on survival and
number of young produced per female were collected daily. The test ended at
11:02 hours on May 16, 2023. Survival and reproduction data were statistically
(p=0.05) analyzed according to EPA procedures to determine the Lowest
Observable Effect Concentration (LOEC) and the No Observable Effect
Concentration (NOEC).
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SURVIVAL:
Ceriodaphnia dubia

REPRODUCTION:
Ceriodaphnia dubia

TEST PROCEDURES:
Pimephales promelas

Fisher’s Exact test on Ceriodaphnia dubia survival test data demonstrated no
statistically significant differences between the control and any of the effluent
concentrations tested.

LOEC: Not Calculable (Q)
NOEC: 100% Effluent

The Ceriodaphnia dubia reproduction data were normally distributed at the
alpha level of 0.01 (13.277) using the Chi-square test for normality.
Reproduction data were shown to be homogeneous using Bartlett's test at the
alpha level of 0.01 (15.09) without data transformations. Using ANOVA and
Dunnett’s test, Ceriodaphnia dubia reproduction data demonstrated no
statistically significant differences between the control and any of the effluent
concentrations tested.

LOEC: Not Calculable (Q)
NOEC: 100% Effluent

EPA METHOD: 1000

The seven-day Chronic Pimephales promelas survival and growth test was
initiated at 14:12 hours on May 09, 2023. Five effluent concentrations of 32%,
45%, 56%, 80% and 100% were prepared using receiving water (Prairie Creek)
as dilution water. The test was set up with 450mL plastic cups containing 250mL
of test solution as test chambers. Each concentration consisted of five replicate
chambers containing eight organisms each, giving a total of 40 (forty) per
treatment. The control test was conducted concurrently with the test. Test
organisms were laboratory-cultured Pimephales promelas larvae less than 24-
hours old. The number of surviving larvae and water quality parameters in the
old test solutions were recorded after each 24-hour period. The test was renewed
daily with fresh solutions. Surviving larvae in each test chamber were fed freshly
hatched brine shrimp two times per day. The test proceeded for seven days.

At the end of the test, all organisms were sacrificed, dried, and weighed. Data
on surviving organisms and water quality were collected. The test ended at 12:45
hours on May 16, 2023. Survival and growth (weight) were statistically (p=0.05)
analyzed according to EPA procedures to determine the Lowest Observable
Effect Concentration (LOEC) and the No Observable Effect Concentration
(NOEC).
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SURVIVAL:
Pimephales promelas

GROWTH:
Pimephales promelas

ANOVA and Dunnett’s test performed on Pimephales promelas survival data
demonstrated no statistically significant differences between the Performance
Control (PCON) and the 31%, 42% and 56% effluent concentrations tested. The
True Control (TCON) was invalid because it did not meet the minimum test-
acceptability criteria.

LOEC: Not Calculable (Q)
NOEC: 100% Effluent

The Pimephales promelas growth data were normally distributed at the alpha
level of 0.01 (0.900) using Shapiro Wilk's test for normality. Growth data were
shown to be homogeneous using Bartlett's test at the alpha level of 0.01 (15.09)
without data transformations. Using ANOVA and Dunnett's test on Pimephales
promelas growth data demonstrated a statistically significant difference between
the Performance Control (PCON) and the 80% effluent concentration tested. The
True Control (TCON) was invalid because it did not meet the minimum test-
acceptability criteria.

LOEC: Not Calculable (Q)
NOEC: 100% Effluent
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BIO-AQUATIC TESTING, INC.
TOXICITY TEST

Chronic Ceriodaphnia dubia

Client: Mena, City of WWTP

Lab ID: 86882

Permit Number: NPDES AR0036692
Test Temperature (0C): 25+ 1
le Type: it .
Sample Type: Composite Photo Period: 16 Hours Light, 8 Hours Dark

Outfall N : 001
uttall Name Begin Date:  5/9/2023

Receivi ter Name: Prairi k
eceiving Water Name: Prairie Cree End Date:  5/16/2023

Test Start Time: | 11:55 | Test End Time: | 11:02 |

SURVIVAL AND REPRODUCTION TABLE

Replicate TCON PCON 32% 45% 56% 80% 100 %
1 17 22 29 24 24 21 24
2 21 25 19 27 23 17 29
3 19 24 24 29 17 19 26
4 33 15 29 23 23 27 20
5 21 28 21 33 25 28 30
6 24 24 22 22 19 30 25
7 24 E 23 29 22 24 20
3 19 27 26 27 24 25 24
9 26 26 24 20 21 27 39
10 26 18 28 18 31 34 38
Surv. Mean 23 232 24.5 25.2 229 252 275
C.V% 20.2 18.3 14 18.3 16.3 204 24.1
Total Mean 23.0 232 245 252 229 252 275 ?
Var 21.777 18.194 11.833 21.288 14.1 26.622 44.055
stddev 4.666 4.265 3.439 4.613 3.754 5.159 6.637
Max 33 28 29 33 31 34 39
Min 17 15 19 18 17 17 20

Concentration Response Relationships

Survival - Reproduction

100 100 -% 49 49
® 80 80 S 42 42
> 'g 35 35
c 60 60 L 28 28
a 40 40 o221 B 21
o 14 14
2 20 20 c 7 7
0 0 e O 0

T VPSS S STV LSS

OT L <O
Concentration Concentration
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BIO-AQUATIC TESTING, INC.

| TCON | Survival and Reproduction | PCON |
Date 1 2 3 4 5 6 7 8 9 | 10 Date 1 2 3 4 5 6 7 8 9 10
sl Al alalalalalalalala spol Aaflalalalalajalaljal]a
spplalalalalalalalalala sulalalalafalaljalalal]a
spplAlalslTalalslalalals sl s a4l afalsfalsfal]a
szl s P s Jwofl s Juwol Al 70 90 9] 10 sl 7l alalolalaleE]afjual]a
sqpal Al alalalalwolalalala sal Al 70 96 ] ol 6l Ei2]f al]io
9 A A 11 A A 4 A 5 A A A A A 5 A E A 15 8
5/15 5/15
17 12 15 19 10 13 11 13 14 15 11 11 13 15 14 9 16 26 18
A 9 4 14 11 11 13 6 12 11 5/16 11 14 11 A 14 15 E 11 A A
5/16 17 21 19 33 21 24 24 19 26 26 22 25 24 15 28 24 27 26 18
5117 5117
| Mean: | | 23.00 ||Coefﬁcient of Variation:” 20.20 | | Mean: | | 23.2 | |Coefﬁcient of Variation:” 18.30 |
[ var. || 21777 | [ Max || 33 | [ var. |[ 18194 ] [ Max || 28 |
[Std.Dev. || 4666 | [ Min || 17 | [Std.Dev. | [ 4265 | [ Min || 15 |
32 I | | 45 I |
Date 1 2 3 4 5 6 7 8 9 10 Date 1 2 3 4 5 6 7 8 9 10
siol AlAalalalalalalalal]a siol Alalalalalalalalal]a
sulalalalafjalaljalalal]a sulalalalalalaljalalal]a
sol alalalsla]lslalal]als spolAalalalalals]als]als
sial Al Aalalol sfiwofal]lafiwo]s sl Al sl al 7l 7loflaliwof]al]a
snpal1o ] 71 s Aafl ol 7186 ala snal 2l alalalalalalalals
5/15 7 4 7 17 A A 8 9 A 17 5/15 14 3 7 6 13 A 13 12 8 9
21 11 15 29 21 22 16 15 10 28 16 11 11 13 20 12 17 27 8 18
s/16 8 8 9 A A A 7 11 14 A s/16 8 16 18 10 13 10 12 A 12 A
29 19 24 29 21 22 23 26 24 28 24 27 29 23 33 22 29 27 20 18
517 517
| Mean: | | 24.5 | |C0efﬁcient of variation:” 14.00 | | Mean: | | 25.2 | |Coefficient of variation:” 18.30 |
| Var. | | 11.833 | | Max || 29 | | Var. | | 21.288 | | Max || 33
[Std.Dev. | | 3439 | [ Min || 10 | Std.Dev. || 4613 | [ Min || 18
56 I | I 80 | |
Date 1 2 3 4 5 6 7 8 9 10 Date 1 2 3 4 5 6 7 8 9 10
ol alalalalalalalalala ol Al alalalalalalalala
sulalalalalalalalalala spulaflalalalalalalalala
splalalalalalalalalal]a splalalalalalalalalal]a
sl Aalslalolels]a]la]7]a sl alalalasalalolsis]z]o
sal 6 TalssIsfalalalal]s spa | 7 080l 7 sl afalalols
11 8 9 A 11 A 10 9 8 8 14 A A A 11 9 11 3 A A
5/15 5/15
17 13 17 14 25 8 14 13 15 16 21 8 10 11 19 18 16 11 16 17
5/16 7 10 A 9 A 11 8 11 6 15 A 9 9 16 9 12 8 14 11 17
24 23 17 23 25 19 22 24 21 31 5/16 21 17 19 27 28 30 24 25 27 34
5117 5/17
| Mean: || 229 | [Coefficient of variation:|| 16.30 | | Mean: |[ 252 |[[Coefficient of variation:|| 20.4 |
[ Max | [ var. 26.622 | [ Max |[ 34 |

[ wvar. || 14.100 |
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BIO-AQUATIC TESTING, INC.

Survival and Reproduction

100 [ |
Date 1 2 3 4 5 6 7 8 9 10
stol AflAalalalaljala]lal]al]a
sulalalalajalalala]jal]a
splAalAalalalaljalalal]al]a
szl ol 7 4]l oo o ful 8] o
sial Al Aalalalaljalalal]al]a
5 1mfjrof ofiwzfisfiufali|]is
515 14 18 14 20 26 25 20 11 23 23
10 11 12 A 4 A A 13 16 15
5/16 24 29 26 20 30 25 20 24 39 38
5/17
| Mean: | | 27.5 | |C0efﬁcient of variation:l | 24.10 |
[ var. || 44055 | [ Max || 30 |
[Std.Dev. || 6637 | [ Min || 20 |
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Date 1

10

S5/10

S/11

S/12

5/13

S5/14

5/15

5/16

5/17

| Mean: | |

| |Coefficient of Variation:| |

| Var. ||

[Std.Dev. ||

[ Max ||

[ Min ||
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BIO-AQUATIC TESTING, INC.

Chronic CERIODAPHNIA DUBIA SURVIVAL AND REPRODUCTION
Client: Mena, City of - WWTP LabID: 86882  Culture No.:
TEST INSTRUCTIONS:
ORGANISMS ADDED:  Date: ()9~ 73 Time: / /f)f Technician: /]/?/{/
. . RANDOMIZATION:
Photo Period 16hr Light/8hr dark Dilution: TCON .___—_.—m
paerM t r F2 k34l stel 7 s

24Hr

48Hr

T2Hr

96Hr

5 days

6 days

7 days

8 days

g
p 4z o

0s1-73
iy 11

B bl =i KN A E

A
/] L
o] fale Al Al
i o e o e T R i
e AL A Aol AE
anad A AL Lsl4 A ls
e aEEl
Dilution: PCON
24Hr /l, =
48Hr 4 ppm— -
72Hr L&
mz%
5 days /%r ?—
vans | A
7 days g\ [bi
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Code: Cells in numbered columns indicate
daily survival and reproduction: "A" means
adult alive and no young produced, a
number means adult alive and that number
of young produced, "D" followed by a zero
means adult dead and no young produced,
D" followed by a number means adult
dead and that number of young produced.
"E" indicates toss out due to experimenter
error. Lined through spaces preceded by a
number or letter represent the same number.
Lined spaces without a preceding number
or letter indicate unused or not applicable
spaces.
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BIO-AQUATIC TESTING, INC.

Chronic

CERIODAPHNIA DUBIA

SURVIVAL AND REPRODUCTION

Client: Mena,

City of

Lab ID: 86882  Culture No.:

TEST INSTRUCTIONS:

Report Date: 06/05/2023 Revision 0

Dilution:

24Hr

48Hr

72Hr

96Hr

5 days

6 days

7 days

8 days

24Hr

48Hr

72Hr

96Hr

5 days

6 days

7 days

8 days

=}

EFEFEFER

Code: Cells in numbered columns indicate
daily survival and reproduction: "A" means
adult alive and no young produced, a
number means adult alive and that number
of young produced, "D" followed by a zero
means adult dead and no young produced,
"D" followed by a number means adult
dead and that number of young produced.
"E" indicates toss out due to experimenter
error. Lined through spaces preceded by a
number or letter represent the same number.
Lined spaces without a preceding number
or letter indicate unused or not applicable
spaces.
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BIO-AQUATIC TESTING, INC.

Chronic CERIODAPHNIA DUBIA

SURVIVAL AND REPRODUCTION

Client: Mena, City of - WWTP LabID: 86882  Culture No.:
TEST INSTRUCTIONS:
. . 0,
Dilution: 56 /o
1 2 3 4 5 6 7 8 10
24Hr Q' _—
48Hr R
72Hr i 5
oo |\ A /\G]ng L{
-
SARHNSER
o [ glalalnadiels
7 days | j g’ i
ol I I | !
8 days I
. . V)
Dilution: 80 /o
1 2 3 4 5 6 7 8
24Hr A —
48Hr Av -
72Hr /l’( et
« [AAEHAGEIS]
Q/ y
- el lelAlAln
6 days l!{ Q 3 r7 z ! % l } 3 q Code: Cells in numbered columns indicate
] : \ g g daily survival and reproduction: "A" means
A — - adult alive and no young produced, a
. number means adult alive and that number
[ 4 g of young produced, "D" followed by a zero
7 days ] % q 5 % q l Z means adult dead and no young produced,
"D" followed by a number means adult
dead and that number of young produced.
"E" indicates toss out due to experimenter
8 days error. Lined through spaces preceded by a
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number or letter represent the same number.
Lined spaces without a preceding number
or letter indicate unused or not applicable
spaces.
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BIO-AQUATIC TESTING, INC.

‘ Chronic CERIODAPHNIA DUBIA SURVIVAL AND REPRODUCTION
Client: Mena, City of - WWTP LabID: 86882  Culture No.:
TEST INSTRUCTIONS:
. . 0
Dilution: 100 Yo
1 2 3 4 5 6 7 8 9 10
24Hr f\ Vi ?-’
"][’ I
48Hr L\, - o
72Hr J' . [/%’
; . i (”-* i1 F
96Hr |\ ?}. “ if@ /7J} ,
5 days o Iﬁh
ra ' & \ ‘ . s N .
o | S0 7] LA ALy
A NARARAEER
8 days I
Dilution:
1 2 3 4 5 6 7 8 9 10
24Hr
48Hr
72Hr
96Hr
S days
Code: Cells in numbered columns indicate
6 days daily survival and reproduction: "A" means
adult alive and no young produced, a
number means adult alive and that number
of young produced, "D"” followed by a zero
7d means adult dead and no young produced,
ays "D" followed by a number means adult
dead and that number of young produced.
"E" indicates toss out due to experimenter
error. Lined through spaces preceded by a
8d number or letter represent the same number.
ays Lined spaces without a preceding number
or letter indicate unused or not applicable
spaces.
Page 4
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BIO-AQUATIC TESTING, INC.

Chronic CERIODAPHNIA DUBIA SURVIVAL AND REPRODUCTION
Client: Mena, City of - WWTP Lab ID: 86882  Culture No.:
TEST INSTRUCTIONS:
Test Temperatures
OHr 24Hr 48Hr 72Hr 96Hr S days 6 days 7 days
new old / new old / new old / new old / new old / new old / new old
i 2657 |24 5 o B/ e 2/ 87 G 25e s w557 | 25 256
TCON v Z > 77
- Kz I 26
PCON 77\ vl /I 1
4y s
2 L e
/
45
56 L ]
. 4%dP 2
100 % g ?;z //
w6~ ‘“2;_2 5-to 23 o [-25] [ |5 logal-22 ||l Mln 55123 ||[Sters
A S5 imn_Lisize || D0C ||| g7 [2ansi|liw | 2w ||| o | 3o 420 1520l
] , . 2 . o
IR GUNID # 0 i & O 2 D [ Z A //ZV A (}Zi CHpr

Lined through spaces preceded by a number represent the same number. Lined spaces without a preceding number indicate unused or not applicable spaces.
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BIO-AQUATIC TESTING, INC TOXICITY TEST
Chronic Pimephales promelas
Client:  Mena, City of WWTP Lab ID: 86882
Permit Number:
NPDES AR0036692 Test Temperature (0C): 25+1
Outfall Name: 001 Sample Type: Composite
.. . Photo Period: 16 Hours Light
Receiving Water Name: Prairie Creek
8 Hours Dark
Test Start Time: | 14:12 | Test End Time: | 12:45 | Begin Date: 5/9/2023
End Date: 5/16/2023
SURVIVAL né ate
Efﬂuent. Number Of Alive Ave%
Concentration 5/9 5/10 5/11 5/12 5/13 5/14 5/15 5/16 Surv.
A 8 8 8 8 5 5 5 5
B 8 8 8 8 6 6 6 6
TCON 50.0%
C 8 8 8 8 8 8 6 5
NN
DD nEE
Als bs s fofrfo]-
o) s s [ s s s s s
PCON 92.5%
C 8 8 8 8 8 8 7 7
D 8 8 8 8 8 8 7 7
E 8 8 8 8 8 8 8 8
Als bs s fofrfo]s
o) s s s s s o)
32 50.0%
C 8 8 4 4
D 8 6 2 2
E 8 8 0 0
A 8 8 5 4
B 8 8 5 5
45 C 8 6 3 2 30.0%
D 8 6 1 1
E 8 5 0 0
Report Date: 06/05/2023 Revision 0 14 of 42 Bio-Aquatic Lab ID: 86882



BIO-AQUATIC TESTING, INC. TOXICITY TEST
Effluent ‘ Number Of Alive ‘ Ave%
Concentration 59 510  5/11  5/12 513 5/14 515 5/16 Surv.
e s e Lo g ]
ol s s s s s s ]
56 cll s 8 8 8 8 6 6 6 47 59
D 8 8 8 6 6 6 6 6
E 8 8 8 4 2 1 1 1
Als s s s e o fle ]
sl s s | s o e e |
80 cll s 8 8 8 7 6 6 6 65.0%
Dl s 8 8 7 7 7 7 7
E 8 8 7 7 6 5 3 3
All 8 8 8 7 7 7 7 7
Bl[ 8 8 8 8 8 8 8 8
100 C 8 8 8 8 8 8 8 8 85.0%
o s s s o]
s s s 7 s e e e
Concentration Response Relationships
Survival Growth
100 100
— S 18 1.8
g 80 80 E 15 15
E 60 60 5 1.2 12
= 40 40 0.9 09
" S 06 06
e 20 20 S o '
= 03 — ~ — 03
0 = 0.0 0.0
O R RS F T VR L S
X <O
Concentration Concentration
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BIO-AQUATIC TESTING, INC.

Chronic Pimephales promelas SURVIVAL

Lab ID: 86882

Client:Mena, City of Facility WWTP

Outfall:001
Sample Typgomposite

TEST INSTRUCTIONS:

Culture No. :

Dilution: TCON PCON

Photo Period: 16hr light, 8hr dark  RANDOMIZATION:

32 .

RS-5

1

45

DATE/TIME/

TECHNICIAN B C D E

A

B C

==
o 5413

jHll zc

57975
o £~

g

5/ 1if 272

48Hr !/ZI@M

52>

72Hr 1-\_5 ;

/i3 /23
0530 AR,

96Hr

0 | X R PloX] -

Tt~

5 days

0913 An

- Bis a3
y days 0120(1/4&

+ | ] |~ A A ]

= uSQ‘« L/\l/\l O{

7 days ?“Q (lg

VS A

m\ﬁm\én 0@& Q&OQ >
L : - E '
L
S;‘"“

S B S AN

S| X,

~J |+
=Y

3
|
%
L7
7

+
+

7

-+
L=< % <
N NN{‘;‘\A&@

< |y if:é\

Dilution: 56

100

OHr

24Hr |

72Hr

&
L
LS

96Hr |.

§
i

wi [P -
7Y 5 ¢
Zs| )& 419,

>

K
3

N :{

1[50, Ae

4

S E

| 115 |

| H] | ARl <R -

8
8

= R AR
>

~J | 4~ || 4 [~
N

axe
BV (K6 6

§

~ N | =

| oo R o

4
y

Lined through spaces preceded by a number represent the same number. Lined spaces without a preceding number indicate unused or not applicable st
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BIO-AQUATIC TESTING, INC.

Chronic

Pimephales promelas SURVIVAL

LabID: 86882

Client: Mena, City of

TEST INSTRUCTIONS:

Facility WWTP

Outfall:001

Sample Typgomposite

Test Temperatures

OHr 24Hr 48Hr 72Hr 96Hr 5 days 6 days 7 days
new old / new old / new old / new old / new old / new old / new old,~y
50194 A 2941+ 4 Bz ||| 252 #0F)| 2492940 52
TCON s 2 7l (2 Vo dll 7 V7| el il L2 ol | 4 [ P
PCON % ] /
o AT ?
)
45 4_7_ ] d L 47
80 \‘f d L
100
R YR TP STte PN eyl 7| Y 2| SlByesy ||(|S-1M722 Hlis/ispes B/ (e
1912 Z< (0 [P0 PSS | aalll 09310 AR|0F3 | 4R || 0% AR ||| v
N D Olo 0z.0 020 || cwa || 024 || 02y o2y f

Lined through spaces preceded by a number represent the same number. Lined spaces without a preceding number indicate unused or not applicable spaces.
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2nd Organism BIO-AQUATIC TESTING, INC.

Chronic Pimephales promelas

TOXICITY TEST

Client: Mena, City of WWTP Lab ID: 86882
Permit Number: AR0036692
Sample Type: Composite Outfall Name: 001
Receiving Water Name: Prairie Creek
Performance
True Control SN Control 32 45
ON SN Wit. Avg.  Avg ON Wit. Avg. ON Wt Avg. oN Wt Avg.
A 8 5 3.215 | 0.402 |]0.643 A 8 3.213 |10.402 A 8 2.511 |]0.314 A 8 2.543 110.318
B 8 6 3.010 |[0.376 |]0.502 B 8 3.676 |]0.460 B 8 2.619 |10.327 B 8 2.821 110.353
C 8 5 2.450 {]0.306 |]0.490 C 8 3.589 |10.449 C 8 2.200 |]0.275 C 8 0.832 ]1]0.104
D 8 0 0 0.000 ? D 8 2.965 []0.371 D 8 1.275 11 0.159 D 8 0.757 110.095
E 8 4 2.319 11 0.290 |1 0.580 E 8 3.797 |10.475 E 8 0.00 0.000 E 8 0.00 0.000
Mean C.V. % Mean C.V. % Mean C.V. % Mean C.V. %
0.275 58.4 | | 0.431 10.1 | | 0.215 | 63.8 | | 0.174 88.2
SN Mean SN C.V. %
0.554 12.9
56 80 100
ON Wt. Avg. ON Wt. Avg. ON Wt Avg. ON Wt. Avg.
A 8 0.123 0.015 A 8 1.700 1] 0.213 A 8 3.140 |] 0.393 A
B 8 3.398 |]0.425 B 8 2.998 1]0.375 B 8 3.158 |] 0.395 B
C 8 3.071 0.384 C 8 3.104 1] 0.388 C 8 3.402 || 0.425 C
D 8 3.032 | ]0.379 D 8 2.838 ] 0.355 D 8 3.207 1] 0.401 D
E 8 0.805 0.101 E 8 1.759 1] 0.220 E 8 2.190 1] 0.274 E
Mean C.V. % Mean C.V. % Mean C.V. % Mean C.V. %
0.261 72.2 0.310 27.9 | | 0.377 15.7

Note: ON stands for original number per replicate, while SN refers to the number surviving after test completion.
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BIO-AQUATIC TESTING, INC. TOXICITY TEST

Chronic Pimephales promelas Lab ID: 86882
Client: Mena, City of - WWTP Balance: Radwag BAL-007
Begin Date:  5/9/2023 End Date:  5/16/2023 Organism:  Pimephales promelas
Analyst: %@I / Date/Time placed in Oven: __5-1(, 7,3/ 1354
Weigh Date: __ 5727273 Date/Time removed from Oven: __ 5 -17~ 23/\3 3¢
TCON PCON 32 %
Q. Wi, Qty. Wt Qty. Wit.
A5 A, L\R N 32013 N 2.58])
sl & | 3.010 pl € 3. 424 sl 1 | 2.619
el 5§ | ¢.950 cl F d.5¢q cl 4 | C.z00
Dl © 0. 000 Dl F .90 5 ol L l.275
B Z.319 el & 3.79%F el O G- Loo
45 % 56 % 80 %
Qty. Wt Qty. Wt. Qty. Wt.
N 2. 743 NI 6.123 N 7Y%,
s] B 24! sl B | 3. 398 ol 6 2.99%
B 0.837 cl ¢ 3. 011 cl 6 | 3. 104
ol | 0. 3I5F NIz 3,022 o 7 | 2.835
|l o 0.00D el 1| 0, 80% el 3 | 1.#59
100 %
Wt. Qty. Wt Qty. Wt.
N, l(‘{ D A A

™ |em|&es
,;C =
[\)

lw} (@) jwe]

lw] (@] os]

SN ERE
Lo e [ g

Lined through spaces preceded by a number represent the same number. Lined spaces without a preceding number indicate unused or not applicable spaces.
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APPENDIX A
STATISTICS SUMMARY

Both the lethal and sub-lethal endpoints were statistically calculated according to their
respective EPA guidelines.  The Chronic Freshwater organisms were calculated
according to EPA-821-R-02-013, October 2002 Fourth Edition. The Chronic Marine and
Estuarine organisms were calculated according to EPA-821-R-02-014, October 2002
Third Edition. The Acute Freshwater and Marine organisms were calculated according
to EPA-821-R-02-012, October 2002 Fifth Edition. The fertilization organisms were
calculated according to EPA-600-R-95-136 or EPA-600-R-12-022, dependent upon the
species. Listed below are the basic principles of these guidelines. If you would like a
copy of the raw statistical calculations for your test then please contact us.

The chronic and acute Pimephales promelas and Menidia beryllina survival data
is analyzed using Shapiro Wilks Test and Bartlett’s Test. If the data passes both tests
then the data is run through ANOVA and Dunnetts (parametric). If the data fails
Shapiro Wilks Test or Bartlett’s Test then Steels Many One Test (non-parametric) is
used. The chronic Pimephales promelas and Menidia beryllina growth data is
analyzed using Shapiro Wilks Test and Bartlett’s Test. If the data passes one of these
tests then the data is run through ANOVA and Dunnetts. If the data fails Shipiro
Wilks Test and Bartlett’s Test then Steels Many One Test is used. Point estimation may also
be used.

The chronic Mysidopsis bahia survival data is analyzed using Chi-square test and
Bartlett’s Test. If the data passes both tests then the data is run through ANOVA and
Dunnetts. If the data fails Chi-square test or Bartlett’s Test then Steels Many One Test is
used. Mysidopsis bahia growth data is analyzed using Chi-square test and Bartlett’s Test.
If the data passes one of these tests then the data is run through ANOVA and Dunnetts.
If the data fails Chi-square test and Bartlett’s Test then Steels Many One Test is used. Point
estimation may also be used.

The acute Mysidopsis bahia survival data is analyzed using Shapiro Wilks Test and
Bartlett’s Test. If the data passes both tests then the data is run through ANOVA and
Dunnetts. If the data fails Shipiro Wilks Test or Bartlett’s Test then Steels Many
One Test is used. Point estimation may also be used.

The chronic Ceriodaphnia dubia survival data are analyzed using the Fisher’s Exact Test.
The chronic Ceriodaphnia dubia reproduction and are analyzed using the Chi-square test
and Bartlett Test. If the data passes one of these tests then the data is run through
ANOVA and Dunnetts. If the data fails Chi-square test and Bartlett’s Test then
Steels Many One Test is used. Point estimation may also be used.

The acute Daphnia pulex and Ceriodaphnia dubia survival data is analyzed using
Shapiro Wilks Test and Bartlett’s Test. If the data passes both tests then the data is run through
ANOVA and Dunnetts. If the data fails Shapiro Wilks Test or Bartlett’s Test then Steels Many
One Test is used. Point estimation may also be used.

The fertilization data is analyzed using Shapiro Wilks Test and Bartlett’s Test. If the data
passes both tests then the data is run through ANOVA and Dunnetts. If the data fails
Shapiro Wilks Test or Bartlett’s Test then Steels Many One Test is used. Point estimation
or TST methodology may also be used.
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cerio repro
File: 86882.cdr

Chi-square test for normality:

Transform: NO TRANSFORMATION

actual and expected frequencies

INTERVAL <-1.5 -1.5 to <-0.5 -0.5 to 0.5 >0.5 to 1.5 .5
EXPECTED 4.020 14.520 22.920 14.520 4.020
OBSERVED 4 15 25 10
Calculated Chi-Square goodness of fit test statistic = 2.5870
Table Chi-Square value (alpha = 0.01) = 13.277
Data PASS normality test. Continue analysis.
cerio repro
File: 86882.cdr Transform: NO TRANSFORMATION
Bartlett's test for homogeneity of variance
Calculated Bl statistic = 4.85
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.
cerio repro
File: 86882.cdr Transform: NO TRANSFORMATION
ANOVA TABLE
SOURCE DF SS MS F
Between 5 145.083 29.017 1.246
Within (Error) 54 1257.100 23.280
Total 59 1402.183
Critical F value = 2.45 (0.05,5,40)
Since F < Critical F FAIL TO REJECT Ho: All equal
cerio repro
File: 86882.cdr 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 tcon 23.000 23.000
2 32 24.500 24.500 -0.695
3 45 25.200 25.200 -1.020
4 56 22.900 22.900 0.046
5 80 25.200 25.200 -1.020
6 100 27.500 27.500 -2.085
" ReportDate: 06/05/2023 Revision0 210f42  Bio-Aquatic Lab ID: 86882



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

cerio repro

File: 86882.cdr 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 tcon 10
2 32 10 4.984 21.7 -1.500
3 45 10 4.984 21.7 -2.200
4 56 10 4.984 21.7 0.100
5 80 10 4.984 21.7 -2.200
6 100 10 4.984 21.7 -4.500

fathead survival

File: 86882.pps Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

D = 104.800

W = 0.959

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

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

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

fathead survival

File: 86882.pps Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance

Calculated Bl statistic = 8.93

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.

fathead survival

File: 86882.pps Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF SS MS F

Between 5 91.067 18.213 4.171

Within (Error) 24 104.800 4.367

Total 29 195.867
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Critical F value = 2.62 (0.05,5,24)
Since F > Critical F REJECT Ho: All equal

fathead survival
File: 86882.pps 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 pcon 7.400 7.400

2 32 4.000 4.000 2.573

3 42 2.400 2.400 3.783

4 56 3.800 3.800 2.724 *

5 80 5.200 5.200 1.665

6 100 6.800 6.800 0.454
Dunnett table value = 2.36 (1 Tailed Value, P=0.05, df=24,5)

fathead survival

File: 86882.pps 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 pcon 5
2 32 5 3.119 42.1 3.400
3 42 5 3.119 42.1 5.000
4 56 5 3.119 42.1 3.600
5 80 5 3.119 42.1 2.200
6 100 5 3.119 42.1 0.600
fathead growth
File: 86882.ppg Transform: NO TRANSFORMATION
Shapiro - Wilk's test for normality
D = 0.051
W = 0.877
Critical W (P = 0.05) (n = 15) = 0.881
Critical W (P = 0.01) (n = 15) = 0.835
Data PASS normality test at P=0.01 level. Continue analysis.
fathead growth
File: 86882.ppg Transform: NO TRANSFORMATION
Bartlett's test for homogeneity of variance
Calculated Bl statistic = 1.68
Table Chi-square value = 9.21 (alpha = 0.01, df = 2)
Table Chi-square value = 5.99 (alpha = 0.05, df = 2) ) .
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Data PASS Bl homogeneity test at 0.01 level.

fathead growth

Continue analysis.

File: 86882.ppg Transform: NO TRANSFORMATION
ANOVA TABLE
SOURCE DF SS MS F
Between 2 0.037 0.018 4.301
Within (Error) 12 0.051 0.004
Total 14 0.088
Critical F value = 3.89 (0.05,2,12)

Since F > Critical F REJECT Ho: All equal

fathead growth

File: 86882.ppg 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 pcon 0.431 0.431
2 80 0.310 0.310 2.927 *
3 100 0.378 0.378 1.299
Dunnett table value = 2.11 (1 Tailed Value, P=0.05, df=12,2)
fathead growth
File: 86882.ppg 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 pcon 5
2 80 5 0.087 20.3 0.121
3 100 5 0.087 20.3 0.054

Report Date: 06/05/2023 Revision 0 24 of 42

Bio-Aquatic Lab ID: 86882



86882

Bio-Aquatic Testing, Inc.

FRESH WATER TEST SETUP FORM

Client: Mena, City of Permit AR0036692

Facility: WWTP Lab Number 86882

Outfall Name: 001 Number of samples 3

Dilution Water:  Receiving Stream Sx Revd Revd Sampling Dates Sampling Times
# Date Time Begin Date End Date  Start ~ End

Receiving Water Name: Prairie Creek 1 05/08/23  10:00 | 05/07/23 || 05/08/23 || 08:00 | 08:00

2 051023 10:00 [ 05/09/23 |[ 05/10/23 08:00 || 08:00

Dechlorinate Sample: No —_
3 05/12/23 10:00 | 05/11/23 || 05/12/23 08:00 || 08:00

Type of Test(s)
Ceriodaphnia dubia Chronic Start Sx # 1 Date: 5/9/2023
Pimephales promelas Chronic Renew Sx # 1 Date: ___5/10/2023
Renew Sx # 1 Date: 5/11/2023
Dilution Water Renew Sx # 2 Date: ___5/12/2023
Hardness Alkalinity Renew Sx # 32 Date: 5/13/2023
| Sample # | As mg/L CaCO ;| [as mg/L CaCO, Renew Sx # 3 Date: 5/14/2023
| 1 || 32 || 10 | Renew Sx # 3 Date; __5/15/2023
: 2 : : 39 : : 18 : Test Start Date: Test End Date:
3 33 14
5/9/2023 5/16/2023
Ceriodaphnia dubia Test Set Up: 10 Reps& 1 Organisms per Rep
Pimephales Test Set Up: 5 Reps& 8 Organism per Rep
Concentrations: 32 45 56 80 100 %
Test Chemistry on these dilutions: 32 45 56 80 100
Samples received by: |O Express Delivery (O UPS Next Day QO via Air Cargo ODHL
(O Federal Express O the Client @ Bio-Aquatic personnel

Other:
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BIO-AQUATIC TESTING, INC.

Hardness, Alkalinity, Residual Chlorine, Specific Conductivity, and Salinity Analysis Data

Client: Mena, City of Lab ID: 86882
Facility: WWTP Outfall: 001
Dilution Water(s): Receiving Stream Test Date: May 9, 2023
EFFLUENT PARAMETERS
Effluent Received Residual | pechlor || Ammonia Analyst Temp.
Sample # Date Time |C2 D) /L)’ (mg/L) Initials || Received
[ 1 ] 5823 1000 <010 || ~wa | <025 || i || 40 |
[ 2 [ 51023 |[10:00 ][ <010 || ~NA || <025 |[ w |[ 38 |
[ 3 || s/1223 [[10:00 || <010 || ~nA [ <025 || P || 38 |
"Dechlorination Reagent: 0.025 N Sodium Thiosulfate
Effluent q DO Hardness Alkalinity Conductivity|| Analyst
Sample # P (mg/L) || (mg/L CaCO,) ||(mg/L CaCO,) || (umhos/cm) || Initials
[ 1 || 66 || 106 || 45 [ 15 [l 106 || 1 |
[ 2 || 74 | 104 || 40 [| 11 [l 129 || wp |
[ 3 || 63 |[ 104 || 49 [ 8 I 102 [ |
DAILY RENEWAL CONDUCTIVITY**
Values are at
Highest Dilution
Specific .. Analyst
Date Sar;lple Conductivity Sa(lhrl;)ty
as umhos/cm pp
5/9 TCON 76 0.1 GS
5/10 TCON 46 0.1 IC
511 || TcoN | 69 0.1 RR
5/12 TCON 66 0.1 MM
5/13 TCON 82 0.1 IC/IC
5/14 TCON 46 0.1 AR/IC
5/15_|[__TCON 48 0.l |[JrR/GS
5/9 OUTFALL* 1 114 0.1 GS
5/10 || OUTFALL* 1 110 0.1 IC
5/11 || OUTFALL* 1 113 0.1 RR
**Conductivity is taken on 5/12 || OUTFALL* 2 137 0.1 MM
the highest remaining 5/13 |[ouTraLL* |[ 372 145 0.1 IC/IC
effluent concentration
used for test renewal, not 5/14 || OUTFALL* 3 107 0.1 AR/IC
necessarily 100% 5/15 OUTFALL* 3 108 0.1 JR/GS

Analysis Methods: Chlorine: Hanna Colorimeter #HI711, Ammonia: Hanna Colorimeter #HI733, Hardness: Hanna Photometer #HI96735,
Alkalinity: Hanna Colorimeter #HI775, pH, DO, Conductivity: Thermo Versa Star Benchtop Meter
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BIO-AQUATIC TESTING, INC.

pH, Dissolved Oxygen
Chronic Ceriodaphnia dubia
p
Client: Mena, City of Lab ID: 86882
Facility: WWTP Dilution Water(s): Receiving Stream
Outfall: 001 Test Begin Date: May 9, 2023
NR indicates that the test is non-renewal.
| Concentration
[ ANALYST | | DATE | |TIME|  [sx#] foniT| Trecon | [ 32 [ 45 [ s6 |[ so |[ 100 |] | |
Start
GS 5/9 |L| 1 81 | 78 76 |76 ][ 73 73 ||
|25¢1| [ DO (mgD) ] g4 | [ 83 84 | [ 84 | [ sa 8.4
24 Hr
| 1 [ 82 [[ 82 [ 82 || 80 |[ 80 |[ 77 ]| | |
25+ 1 | pDOomgn) | | 80 || 79 [ 79 | 80 || 80 || 80 || | |
IC 5/10
Renew 1 69 || _68 6.8 || _66 || _66 65 ||
[Do mgn) ] g2 | [ 83 83 |[ 85 |[ ss 8.6
|48Hr|
1 8.1 7.9 7.8 7.7 7.6 7.6
RR " 251 [ DO (mgrL) | 7.7 7.7 7.9 7.9 7.9 7.9
Renew 1 [ 8o [ 78 || 75 || 74 || 72 |[ 72 || | |
[DO@eL) | [ 80 |[ 83 [[ 85 [[ 86 [[ 86 |[ 86 || | |
72 Hr
1 8.0 || _78 77 |75 |75 74 ||
MM s 25+1 [ DO (mgD) ] 81 | [ 8.1 st |[ so ][ so 79 | |
Renew 2 [ 70 [ 6o [ 69 |1 69 |[ 69 |[ 68 ]I | |
[Domgy | [ 83 [[ 82 [[ 84 || 85 [[ 85 |[ 86 ] |
96 Hr
| 2 [ 77 [ 7s |[ 7zs | 73 [[ 73 |[[ 72 |] | |
1C/1C 913 Bl [DO@en) | [ 79 |[ 79 J[ 790 [ 79 [[ 79 |[ 78 || | |
Renew| | 32 [ 71 [ 70 J[ 70 || 68 [[ 68 |[ 67 || | |
[Domgy | [ 84 [ 86 [[ 88 || o1 [[ ot [ 92 ]| | |
|120 Hr|
302 [ 76 [ 74 [ 74 || 72 [[ 72 |[ 71 ] | |
AR/IC g | B2 [Domgy | [ 79 [[ 79 [[ 79 || 79 [[ 790 [ 79 [|] | |
Renew| | 3 [ 63 [ 62 [[ 62 || 62 || 62 |[ 62 [] | |
[Domgy | [ 88 [[ 90 [ 90 || 92 [[ 92 |[ 94 ]| | |
144 Hr
3 [ 81 [[ 78 [[ 78 || 75 [[ 75 |[ 73 ]| | |
AR/IC s |25“| [Domgy | [ 80 [[ 80 [[ 80 || 80 [[ 80 |[ 80 [] |
Renew 3 66 | |_65 65 || 65 | [ 65 6.4
[ DO (mgD) ] 87 | [ 89 89 |[ 90 ][ 90 9.2
168 Hr
JR/GS 5/16 3 | 75 [ 74 1073 1 73 || 72 || 71 |] | |
2541
. [pDomgn) | | 76 || 75 | [ 75 |[ 76 |[ 76 || 77 || | |
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BIO-AQUATIC TESTING, INC.

pH, Dissolved Oxygen
Chronic Pimephales promelas
Client: Mena, City of Lab Number: 86882
Facility: WWTP Dilution Water(s): Receiving Stream
Outfall: 001 Test Begin Date: May 9, 2023
NR indicates that the test is non-renewal.
| Concentration
[ANALysT][DATE | [TME] [SX#]  [ONT] [Feon ][ 32 [ % [ 5 ][ 50 ][ 0 ]| | |
Start
GS 59 1 [(s1 78 [ 76 | 76 || 73 [ 73 ]] | |
2521 [Domgn) ]| 84 [[ 83 || 84 [[ 84 [[ 84 [| 84 [|] | |
24 Hr
1 | 69 |[ 69 |[ 69 || 68 || 68 || 67 |] |
25+1 D L 8 . . . . .
e s [Dowen ] [ |77 107 |5 1L 17 I
Renew| | 1 [ 69 || 68 || 68 || 66 J[ 66 |[ 65 [] |
[POmgy) || 82 [[ 83 || 83 || 85 |[ 85 || 86 |] |
48 Hr
| [ 73 [ 72 |[ 71 [[ 70 |[ 69 [ 69 [|] |
|25i1| | pOomgy) | | 78 || 74 || 710 ] 70 [ 72 || 72 ] |
RR s/
Renew 1 [ 80 ][ 78 J[ 75 1[ 74 J[ 72 ][ 72 1] |
[Domgn) | [ 50 |[ 83 |[ 85 |[ 86 J[ 86 |[ s6 ]I |
72 Hr
|—| | L78 | [ 76 J[ 74 [[ 73 |[T72 70 ]|
251 [Pomgn ] L 82 [ 78 || 77 || 75 |[75 7.5
MM 5/12
Renew| | 2 [71 ][ e 69 [ 69 |[ 69 68 || ‘
[pomgD) | [ 85 | [ s2 84 | [ 85 | [ 85 86 || ‘
96 Hr
| |2 L 73 | [ 72 [[ 72 [[ 70 J[ 70 [ 69 [] | |
25+1 DO (mg/L 7.7 7.5 7.5 7.5 7.5 7.5
e o rorerero I I e  n  —
Renew| | 3/2 L 7t | [ 70 J[ 70 [ 68 |[ 68 |[ 67 [] | |
[DO@gr) || 84 [[ 86 || 88 [ o1 [[ or J[ 92 [|] | |
120 Hr
312 [ 61 || 62 || 62 || 63 |[ 63 |[ 63 [] | |
25+ 1
aric || o eree e  c  —
Renew 3 | 63 || 62 || 62 || 62 || 62 || 62 |1 | |
[Do@mgn) [| 88 [[ 90 || 90 [ 92 [[ 92 [[ 94 [|] | |
144 Hr
I—I 3 [ 67 || 66 || 66 || 66 |[ 66 |[ 64 [] | |
2541
ARIC | | s coxeeren e e o o o e —
Renew 3 6.6 6.5 6.5 6.5 6.5 6.4
| DO (mgL) | 8.7 8.9 8.9 9.0 9.0 9.2
168 Hr
JR/GS 5/16 3 78 | |76 73 |73 | [_70 7.0 || ‘
|25i1| [Domgn [ 78 [ 76 174 174 J[ 74 17+ 1 1]
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Appendix B

Ceriodaphnia dubia

BIO-AQUATIC TESTING, INC.
Carrollton, TX

REFERENCE TOXICANTS

Bio-Aquatic Testing conducts reference toxicant testing monthly for organisms cultured in-house. For
studies requiring purchased organisms, reference toxicant testing is performed simultaneously. Reference
toxicant testing validates data and measures organism consistency. Only reagent grade chemicals are used
of the following choices: sodium laurel sulfate (SLS), copper sulfate, copper chloride, potassium chloride,
and sodium chloride. Organism responses are tracked with control charts for each reference
toxicant/organism combination. The data are examined for sensitivity trends and to determine if results are
within EPA described limits.

CHRONIC REFERENCE TOXICANT TEST RESULTS

DILUTION WATER: Standard Synthetic Freshwater

CHEMICAL: Sodium Chloride

DURATION: 3-Brood Chronic

TEST NUMBER: 338

PROJECT NUMBER: 86827

START DATE: 4/25/2023

START TIME: 16:15

TOTAL NUMBER EXPOSED: 10 organisms per concentration
CONCENTRATIONS (mg/L): CON 250 500 1000 2000 3000 4000
NUMBER DEAD PER CONCENTRATION: 0 0 0 0 1 10 10
TEST METHODS: As listed in EPA-821-R-02-013

STATISTICAL METHODS: SURVIVAL: Fisher's Exact Test

REPRODUCTION: ANOVA-Dunnetts

NOEC FOR SURVIVAL: 2000 mg/L
LOEC FOR SURVIVAL: 3000 mg/L
NOEC FOR REPRODUCTION: 500 mg/L
LOEC FOR REPRODUCTION: 1000 mg/L
PMSD:  20.6
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Bio-Aquatic Testing, Inc.

Ceriodaphnia 7-Day LC50
Ceriodaphnia Chronic Survival Control Chart
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Appendix B

Pimephales promelas

BIO-AQUATIC TESTING, INC.
Carrollton, TX

REFERENCE TOXICANTS

Bio-Aquatic Testing conducts reference toxicant testing monthly for organisms cultured in-house. For
studies requiring purchased organisms, reference toxicant testing is performed simultaneously. Reference
toxicant testing validates data and measures organism consistency. Only reagent grade chemicals are used of
the following choices: sodium laurel sulfate (SLS), copper sulfate, copper chloride, potassium chloride, and
sodium chloride. Organism responses are tracked with control charts for each reference toxicant/organism
combination. The data are examined for sensitivity trends and to determine if results are within EPA

described limits.

CHRONIC REFERENCE TOXICANT TEST RESULTS

DILUTION WATER:
CHEMICAL:

DURATION:

TEST NUMBER:

PROJECT NUMBER:

START DATE:

START TIME:

TOTAL NUMBER EXPOSED:

CONCENTRATIONS (mg/L):

NUMBER DEAD PER CONCENTRATION:

TEST METHODS:

STATISTICAL METHODS:

NOEC FOR SURVIVAL:
LOEC FOR SURVIVAL:

NOEC FOR GROWTH:
LOEC FOR GROWTH:

PMSD: 25.6
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Standard Synthetic Freshwater

Sodium Chloride

7 Days

378

86825

4/26/2023

17:25
40 organisms per concentration

CON 2000 4000 6000 8000 10000
3 0 0 7 31 40

As listed in EPA-821-R-02-013

SURVIVAL: Steel's Many-One Rank Test
GROWTH: ANOV A-Dunnetts w/Bonf. Adj.

6000 mg/L
8000 mg/L
6000 mg/L
8000 mg/L

12000
40
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Bio Aquatic Testing, Inc.
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CHAIN-OF-CUSTODY
SHEETS
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HUTHER & ASSOCIATES CHAIN OF CUSTODY [ Juvamor,  Labld: 86882
2501 MAYES RD., STE. 100 e
CARROLLTON, TX 75006 Please Fill Out C-O-C by Completing Sections A, B, & C. [p.0. No-

PH: 972-242-7750 FAX: 972-242-7749
Check Sample # For Chronic and 48 Hour Acute Tests : First, Second, or Third.
Client: Mena, City of . - P
cena, -y Check the type of test(s) required, if different from the Scheduled Test(s) in “A”:
Facility: \WWTP .
: . . o T MW 3 Muﬁ % = T M =z m %
Permit No: AR0036692 Outfall: 901 S0 32 Wm M 2 2 m, W W 52
- 35 25 8 S £ S E = S &
Client Contact: MIKE SPENCER . © = . ® 5 € -5 Qg 89
O =z Q3 Q= N =2 s < % =
Client Phone: 479-234-2592 -
E SCHEDULED TEST(s): LChronic | OChronic | OChronic | CChronic | CChronic | OChronic | [196 Hour
[196 Hour | 096 Hour | 096 Hour | 196 Hour (1196 Hour [096 Hour| [148 Hour
Chromic Ceriodaphnia dubia To shipthe ]| [J48 Hour | 148 Hour | 048 Hour | 048 Hour | [148 Hour 0J48 Hour| 024 Hour
Chronic Pimephales promelas 1st Sample on: § [124 Hour | [324 Hour | [J24 Hour | [J24 Hour 24 Hour | [124 Hour
5/8/2023
Dilution Series: 32 45 56 80 100 Notes: 2nd Qtr -CH
Include Semi-annual 24hr Acute Test? _ No _
B. Sample Type: Sample Date Sample Time G Number Of
N eiDorL ample Type: P (military) rab Sampled By: Contaiors
tion: = Rec, Stream H H
Mu.”mw__ zM._,o_.omM%Mw e From To From To Composite (Sign and Print Name) Shipped
L7 4 B F ., . \ .\.\u - m}\“@w m\;..‘,,s,.,
ity [ | E g g | T3 | | o /
g . s Ve 4 —ph = \
2. = i CH \\\/\ B C&e PR
3
. mm__:nc_m:ma By: Date Time Received By: Date Time
e P P . —7
\\\% A s @%Eo\ 25 | foae /5 2 e 5-¥-23 | /ooes

ANb,Sva%ét\ s-¥23 | leze

g 5%/ 23| ienys

Huther Sample Login ~ EffluentParameters: | _Receiving Stream Parameters:
._WMMM\. WNWWWW Tech: Awﬂa IR Gun#: B%W.Jmau_ ﬁm\k\ ©[pH: {2 ) Hd: Lm mg/l qmsu 2, hw (C) IpH: Pkfmum Hd: A ) man R
— : +1 mgh po: O . /| Alk: it ¥ s o mgll : -} N Ak
Dilution Water: Dechlor., |2 -2 w\ ap : .w@ Q m ..mw me Cl,: €& mel DO _ T, L mgl Ak fy mal (oK)
@ Receiving Stream O Yes h“wu < @ﬁ&\_mu_.:m: _o_aw:wﬂ_._wﬂ__w_\.@ @W @ ppt/uS| Adj. Sal: ppt %m& m\?hmu:@\_ ﬁw:ﬂﬂ%ﬂ«@ WAW ppt/usS | Adj. Sal: ppt
Q Synthetic Lab ® No Condition: Q\Qﬂﬁﬁ\ﬁw&\ﬂﬁ\wﬁ\ _ Other: Condition: &\ﬂ\mﬂ& _ Other:
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HUTHER & ASSOCIATES CHAIN OF CUSTODY [ Jw&w  Labld: 86882

2501 MAYES RD,, STE. 100 . . T e
CARROLLTON, TX 75006 Please Fill Out C-O-C by Completing Sections A, B, & C. P.O. No:

PH: 972-242-7750 FAX: 972-242-7749
Check Sample # For Chronic and 48 Hour Acute Tests : First, Second, or Third.
Client: i . P s upn
Mena, City of Check the type of test(s) required, if different from the Scheduled Test(s) in “A”:
Facility: \WNTP N
0 = 0] 2= 2 < S &
Permit No: AR0036692 Outfall: 001 29 x 0 s 2 3 3 L7 S 2 E o
35 | 3% g5 5 £ g £ S S
Client Contact:  MIKE SPENCER . T T . T a8 E @ S g 3 3
s g Qg Q3 = S - s < 35
Client Phone: 479-234-2592 -
E SCHEDULED TEST(s): OChronic | OChronic | OChronic | COChronic | [IChronic OChronic | 196 Hour
096 Hour | [J96 Hour | [196 Hour | 096 Hour 096 Hour 096 Hour| [148 Hour
Chronic Ceriodaphnia dubia ToShipthe J 048 Hour | 0048 Hour | 048 Hour | [J48 Hour (348 Hour 348 Hour| 024 Hour
Chromic Pimephales promelas 1stSample on: § 1124 Hour | [024 Hour | 024 Hour | 024 Hour 24 Hour 024 Hour
5/8/2023
Dilution Series: 32 45 56 80 100 Notes: 2nd Qtr-CH
Include Semi-annual 24hr Acute Test? | No _
S
Sample Ti
m Sample Type: Sample Date mﬁﬁmhmqﬁ_m Grab Sampled By: Number Of
Sample ID or Location: | rs = Rec. Stream or (Sign and Print Nam Containers
(Outfall No. or Name) § = Sediment From From To Composite 9 e) Shipped

L quThs [/ Nf &Wwwwﬁ 2542 oo %@D@s{ k%@.%\ /
2blaireCl |25 7% OKD 6P /e e c o~ /

MN

o o/ Z 3| /000 Jetnce S0 Sl | 1000

A

3 _
n Relinquished By: Date Time Received By: Date Time
A

2 21 54023 | 1909 5/4/23 ] VHps
3
Huther SampleLlogin |  Effluent Parameters: I Receiving Stream Parameters:
._w“hw. mmmwmw‘ Tech: % iR Gun#: mﬁwwr Temp: WM.W (©) |pH: \LM 3 .IA IEL@ mg/l Temp: mw@ﬂ © |pH: T G He: 2D man R
. PR A " 3 N o~ W73
Dilution Water- Dechior, Cl,: A@ ym” mg/l |DO: _ MQ N.‘L mg/l | Alk: wﬁ mg/l Cl,: &© cps mgfl |DO: %@ O mg/l  |Alk: ’m mgll (OK;

@ Receiving Stream | [O Yes s Q@m\@_ gh Conductiviy: _« n/ ppuS|Adj. Sat: ppt | NHS: Nwﬁw\w Mgl | tiy: L ,.W pptius | Adj. Sal: ppt
O syntheticlab | [@ No | |condition: 3otk Other: Condition:  (x&&dl [ other:
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HUTHER & ASSOCIATES CHAIN OF CUSTODY [ ]vamot,  Labld: 86882
2501 MAYES RD., STE. 100 . . . T S
CARROLLTON, TX 75006 Please Fill Out C-O-C by Completing Sections A, B, & C. [p0. No:
PH: 972-242-7750 FAX: 972-242-7749
Check Sample # For Chronic and 48 Hour Acute Tests : First, Second, or Third.
0—- "n i M M H M 113 »
ten Mena, City of Check the type of test(s) required, if different from the Scheduled Test(s) in “A”:
Facility: \W\WTP .
i T © S \M_aw S © = S < m ®
Permit No: AR0036692 Outfall: 001 m @ 3Q Wm S 2 2 m. W,w o
35 25 o S E S £ g £ g c
Client Contact: MIKE SPENCER .o ] . © s E .5 Qg $ 3
O (W\ Q3 Q (W\ o= =2 s - % 5
Client Phone:  479-234-2592 -
A SCHEDULED TEST(s}): CiChronic | CiChronic | OChronic | CiChronic | ClChronic | DChronic | [I96 Hour
[J96 Hour | 096 Hour | 196 Hour } [396 Hour [J96 Hour [J96 Hour| 348 Hour
Chronic Ceriodaphnia dubia A Momwzu_nsm . Mwm Hoc_‘ __W__mm __H__oE Mmm Ho:ﬁ MMM ﬂoS Mwm HoE mwm Hocﬂ 0024 Hour
Chronic Pimephales promelas st>ample on: our our 4 Hour our our our
51812023
Dilution Series: 32 45 56 80 100 Notes: 2nd Qtr-CH
Include Semi-annual 24hr Acute Test? | No |
Jr—
Sample Time
mm Sample Type: Sample Date (military) QHU Sampled By: umza.wﬂ%m
ample 1D or Location: RS = Rec. Stream i i .
(Outfall No. or Name) 37 Seeiment From From To Composite (Sign and Print Name) Shipped
el V| E  |mats | /20873 Do oo /
1 ©¢ 1y, ﬂ @L ; \ mv
e . oy i 3 -~
o Vol | 1S9 | omedz? o0 ’
e
- Relinquished By: Date Time Received By: Date Time
7R ’ —
1 \ \%\ oistid s [fhne e /5 /Zmy) | 90
2 @5@3? sr23 | 1700 4 P slixfz3 | tess
A.Y C 2] L V] L4 -
"Huther Sample Login 1 FEffluentParameters: ~ Receiving Stream Parameters:
wmﬁm\maa&mm\w Tech: A.% R Gunt-ep3 Temp: .G ©|pH:  lg. D :a:rnd mgl Tomp: 8. ¢ ©) | pH: fu..m Ha: 2B mgn (R
ime:  [o g 5 R
F——— Sochion Cl,: .AO/ mgll |DO: _ w@r@ mg/ | Alk mg/l cl,: Qm.p mg/l |DO: ..'o ,W mg/ Al aL mght (OK)
® Rocoving Steam | [0 vVes | IS £8.89man |5t Sivy: YO potus|Adj Sal: pot | NH3: 0,25 Mo |0k ny: DS} Ppvus | Ad sl ppt
Q Synthetic Lab ® No Condition: &0 o * Other: Condition: &Gam _ Other:
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REGULATORY AGENCY
TABLES

Appendix E
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Table 1 (Sheet 1 of 4)
BIOMONITORING REPORT

Ceriodaphnia dubia SURVIVAL AND REPRODUCTION TEST
Permittee: Mena, City of -WWTP

Permit No.: AR0036692
Outfall No.: 001

Date/Time Date/Time
Dates and times FROM: 5/7/2023 @08:00 TO: 5/8/2023@ 08:00
Composites were collected: ~FROM: 5/9/2023 @ 08:00 TO: 5/10/2023@ 08:00
FROM: 5/11/2023 @08:00 TO: 5/12/2023@ 08:00

Pimephales promelas passed survival and growth testing requirements when the Performance Control (PCON) was used for statistical analysis. The True Control
(TCON) was invalid because it did not meet the minimum test-acceptability criteria. Synthetic water will be used as dilution water for the remainder of the permit
cycle.

Test Initiation:  Time: 11:55 Date: 5/9/2023

Dilution Water Used: Receiving Water [ ] Synthetic Dilution Water

NUMBER OF YOUNG PRODUCED PER ADULT AT TEST TERMINATION

EFFLUENT CONCENTRATION (%)
REPLICATE TCON PCON 32 % 45 % 56 % 80 % 100 %
A 17 22 29 24 24 21 24
B 21 25 19 27 23 17 29
C 19 24 24 29 17 19 26
D 33 15 29 23 23 27 20
E 21 28 21 33 25 28 30
F 24 24 22 22 19 30 25
G 24 E 23 29 22 24 20
H 19 27 26 27 24 25 24
I 26 26 24 20 21 27 39
J 26 18 28 18 31 34 38
Surv. MEAN 23.0 23.2 24.5 25.2 22.9 25.2 27.5
Total MEAN 23.0 23.2 24.5 25.2 22.9 25.2 27.5
CV%' 20.2 18.3 14 18.3 16.3 204 241
PMSD Acceptable Range 47 or Less 217 %

' Coefficient of Variation = (standard deviation/mean) x 100) Calculations are based on young of the surviving
females. Males are designated (M), and dead females are designated (D) along with the number of neonates released

~iae ba At
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Table 1 (Sheet 2 of 4)
BIOMONITORING REPORT

Ceriodaphnia dubia SURVIVAL AND REPRODUCTION TEST

Permittee:

Permit No.: AR0036692
Outfall No.: _001

Mena, City of -WWTP

PERCENT SURVIVAL

EFFLUENT CONCENTRATION (%)
Time of Reading | TCON | PCON 32 % | 45 %| 56 % | 80 %| 100 %
24 HOURS 100 100 100 100 100 100 100
48 HOURS 100 100 100 100 100 100 100
7-DAY 100 100 100 100 100.0 100 100

1. DUNNETT'S PROCEDURE OR STEEL'S MANY-ONE RANK TEST(with Bonferroni adjustment as appropriate for Sub-Lethality)

Is the mean number of young produced per adult significantly different (p=0.05) than the number of young per adult in the control for
the low flow or critical dilution?

CRITICAL DILUTION ( 100 % ) : YES X NO

If you report NO, enter a '0' on the DMR form for Parameter TGP3B, other wise enter a '1'. This parameter is also referred
to as the 7-DAY Ceriodaphnia Sub-Lethal Pass/Fail.

2. FISHER'S EXACT TEST (as appropriate for Lethality)

Is the mean survival at test end significantly different (p=0.05) than the control's survival for the low flow or critical dilution?
CRITICAL DILUTION ( 100 % ) : YES X NO

If you report NO, enter a '0' on the DMR form for Parameter TLP3B, other wise enter a '1". This parameter is also referred
to as the 7-DAY Ceriodaphnia Lethal Pass/Fail.

3. Enter the percent effluent corresponding to each NOEC/LOEC below:

a. NOEL Survival = 100

% Effluent (Parameter TOP3B)
% Effluent

Q* refers to a value that is not calculable

b.  NOEL Reproduction = 100 (Parameter TPP3B)

4. If you are required to report Parameter No. TQP3B, report the percent coefficient of variation value that is the highest between the
control and the critical dilution ( 100 %), found in the reproduction table above for Ceriodaphnia dubia (= 24.1 )-
5.

If you are required to report Parameter No. TJP3B, report the percent mortality in the critical dilution at the completion of the test for
the Ceriodaphnia dubia (=0 ).
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Table 1 (Sheet 3 of 4)

BIOMONITORING REPORT

Pimephales promelas SURVIVAL AND GROWTH TEST

Permittee: Mena, City of -WWTP

Permit No.: AR0036692

QOutfall No.: 001

Date/Time Date/Time
Dates and times FROM: 5/7/2023 @ 08:00 TO: 5/8/2023@ 08:00
Composites were collected: ~FROM: 5/9/2023 @08:00 TO: 5/10/2023@ 08:00
FROM: 5/11/2023 @ 08:00 TO: 5/12/2023@ 08:00

Pimephales promelas passed survival and growth testing requirements when the Performance Control (PCON) was used for statistical analysis. The
True Control (TCON) was invalid because it did not meet the minimum test-acceptability criteria. Synthetic water will be used as dilution water for

the remainder of the permit cycle.

Test Initiation:  Time: 14:12 Date: 5/9/2023

Receiving Water

DATATABLE FOR GROWTH OF Pimephales promelas

Dilution Water Used:

Average Dry Weight in milligrams (mg) per replicate

|:| Synthetic Dilution Water

COE:ell:w(tagtion A B C D E W'\i?;:t '(Dn%) CV %'
TCON 0.402 0.376 0.306 0.000 0.290 0.275 58.4
PCON 0.402 0.460 0.449 0.371 0.475 0.431 10.1

32 % 0.314 0.327 0.275 0.159 0.000 0.215 63.8
45 % 0.318 0.353 0.104 0.095 0.000 0.174 88.2
56 % 0.015 0.425 0.384 0.379 0.101 0.261 72.2
80 % 0.213 0.375 0.388 0.355 0.220 0.310 27.9
100 % 0.393 0.395 0.425 0.401 0.274 0.377 15.7
PMSD Acceptable Range 30 or Less 203 %
DATA TABLE FOR SUvalz’Veécl:_egtFSur \ﬁ\if:leggrarlgglﬁgrgelas Average % Survival
cgflﬁgﬁon A B C D E 24 Hours | 48 Hours | 7-Day | CV %'
TCON 62.5 75 62.5 0 50 100 90 50 58.6
PCON 87.5 100 87.5 87.5 100 100 100 92.5 7.4
32 % | 875 | 875 50 25 0 100 100 50 77.1
45 o 50 62.5 25 12.5 0 100 100 30 86.4
SA 12.5 62.5 75 75 12.5 100 100 47.5 68.1
80 o | 50 75 75 875 | 375 100 97.5 65 | 316
100 o 87.5 100 100 87.5 50 100 100 85 24.2
' Coefficient of Variation = (standard deviation/mean) x 100) ?= cannot be calculated due to 100% mortality or lab exception
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Table 1 (Sheet 4 of 4)
BIOMONITORING REPORT

Pimephales promelas SURVIVAL AND GROWTH TEST

Permittee: Mena, City of -WWTP
Permit No.: AR0036692
Outfall No.: 001

1. DUNNETT'S PROCEDURE OR STEEL'S MANY-ONE RANK TEST
(with Bonferroni adjustment as appropriate for Sub-Lethality)

Is the mean dry weight at 7 days significantly different (p=0.05) than the control's mean dry weight for the low flow or
critical dilution?

CRITICAL DILUTION ( 100 % ) : YES X NO

If you report NO, enter a '0' on the DMR form for Parameter TGP6C, other wise enter a '1'. This parameter is also referred
to as the 7-DAY Pimephales Sub-Lethal Pass/Fail.

2.  DUNNETT'S PROCEDURE OR STEEL'S MANY-ONE RANK TEST (as appropriate for Lethality)
Is the mean survival at 7 days significantly different (p=0.05) than the control's survival for low flow or critical dilution?

CRITICAL DILUTION ( 100 % ) : YES X NO

If you report NO, enter a '0' on the DMR form for Parameter TLP6C, other wise enter a '1'. This parameter is also referred
to as the 7-DAY Pimephales Lethal Pass/Fail.

3. Enter the percent effluent corresponding to each NOEC/LOEC below:

a. NOEL Survival = 100 % Effluent (Parameter TOP6C)

b. NOEL Growth = 100 % Effluent (Parameter TPP6C)

Q* refers to a value that is not calculable

4. If you are required to report Parameter No. TQP6C, report the percent coefficient of variation value that is the highest between
the control and the critical dilution, ( 100 %), found in the growth table above for Pimephales promelas (=15.7 )-

5. If you are required to report Parameter No. TJP6C, report the percent mortality in the critical dilution at the completion of the test
for the Pimephales promelas (=15 ).
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