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Huther and Associates, Inc.

o r e s A i
environmental toxicologists, biologists, and consultants

TOXICITY TEST REPORT - CHRONIC

Client vvecveneivininenieiiens City of Mena WWTF SAMPIE ... v i Outfall 001
Permit No. ..oovvvenenennnen. NPDES AR0036692 Laboratory LD. ...ccovvviniiiiviiiiiinennnns 24668
Begin Date .......cocoveiiiinns September 22, 2015

Results: Pass Ceriodaphnia dubia survival and reproduction and Pimephales promelas survival and
growth at the critical low flow concentration (100% effluent).

SAMPLE Composite effluent samples from City of Mena WWTEF were picked up at

COLLECTION the facility by Huther & Associates on September 21, September 23, and
Septermber 25, 2015. Effluent samples from Outfall 001 were collected
and composited 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).

The effluent samples were analyzed for total residual chlorine (Standard
Methods, 22™ Edition, 4500-Cl1 D) and contained <0.01 mg/L, <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 1300 hours, September 22, 2015. Five concentrations were
prepared (32%, 42%, 56%, 75%, and 100% effluent) utilizing distilled,
deionized laboratory water reconstituted to match the hardness, alkalinity
and pH of the receiving stream (unnamed tributary of Prairie Creek). The
test was conducted in 25 ml distilled water rinsed plastic beakers
containing 15 mL of solution (one organisim 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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City of Mena WWTF

SURVIVAL
Ceriodaphnia dubia

REPRODUCTION
Ceriodaphnia dubia

TEST SETUP
Pimephales promelas

Lab ID #24668 Test Date: September 22, 2015

A control of 10 replicate beakers containing one neonate each in distilled,
deionized, reconstituted water (same as diluenf) was conducted
concurrently with the test. There was 100% survival in the control. The
test ended at 1300 hours, September 29, 2015. 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: 100% 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: 9.7%
NOEC: 100% Effluent

The seven-day Pimephales promelas larval survival and growth test was
initiated at 1615 hours, September 22, 2015. Five concentrations were
prepared (32%, 42%, 56%, 75%, and 100% effluent) utilizing distilled,
deionized laboratory water reconstituted to match the hardness, alkalinity
and pH of the receiving stream (unnamed tributary of Prairie Creek). The
test was conducted in 300 ml distilled water rinsed plastic beakers
containing 250 ml, of solution (eight larvae 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 chambers 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 1615 hours, September 29, 2015, 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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City of Mena WWTF

SURVIVAL
Pimephales promelas

GROWTH
Pimephales promelas

SUMMARY

Lab ID #24668 Test Date: September 22, 2015

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: 100% 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: 10.9%
NOEC: 100% Effluent

There were no statistically significant differences between the control and
the critical low flow concentration (100% 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 AR0036692 for City of Mena WWTF, Outfall 001 passed for
this testing period.
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CLIENT

City of Mena WWTE

NPDES # AR0036692 -. - [ - ..

LABID #
TEST TYPE
TEST ORGANISM
ORGANISM AGE
ORGANISM SOURCE
RECEIVING WATER

DILUTION WATER

24668 ° -

In House , |

:Laboratory

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

PN

7 Day Chronic - - - -

Ceriodaphnia dubia

< 24Hours - . . .

‘unnamed tributary of Prairie Creek -

SAMPLE TYPE

24 Hour Composite - - . .

DATE COLLECTED  09/21/15 -09/23/15 . 09/25/15 .. .~

DATE RECEIVED

09/21/15 -09/23/15 09/25/15 - - -

BEGIN DATE/TIME  09/22/15 ‘1300 .

END DATE/TIME 09/29/15 1300 -
TEST TEMPERATURE (°C) 25+ 1 -
PHOTO PERIOD .16-hr. Light 8-hr. Dark ° -
LIGHT INTENSITY  50-100 fc. cndl. - .
TECHNICIAN Z. Geiger -+ ..

SURVIVAL & REPRODUCTION SUMMARY

Controf 32% Effluent
SHUCCIRE | BRI TS EES R EO-R0 N- R A1 BE-0 - T MR SR ISEE RIS RSN VY AT - KX 24 BY-08 DY 3T
AlAlbalajalalalajala alalafalalalalalala
oareans o] o-fo:]:0:fi0 {0 -0 0[]0 }-0" 0923115 [|-o-]ox|~0:f-0 ] 0 )-0:f-0:]-0:-0}'0
alAalalalalalajalala Alajajalalalajalala
ogr24ns |f:0:|:0:]=0 -} 0:f:0:] 00} 0. ]-0 0- 092415 [[-0:]:.01 0 0] -0 )0 0.f0 000"
alalalalajatalalala Ajafalatalajalalaga
o9r2s1i5 |f.0:{ -0 -[-0-f-0:]-0:}:af:0-[-0-]-0-] 0 vorsns §f o -|vpilo.l-0-J1:0:0-]-0:]:0-}]:0:] 0.
AlAalatalalajalalala Alalalalalalajalala
ogrzenis jf:0f:o:fi0 f:o|:0:]-0]:0:}-0-{:0]:0 oore61s ff -0 f:0:{:0-}:0:-0f.0-[-0]:0]:0"]:0
alajal2)sts|als)2] s 2| 3l 4)s{4alals|a]s]=
0927115 f°3 ) 4 4:f 2 )5 |8-]-4:}:53-.2:]:4 osr2rits || 2 ]ac)-a 54183 5-]-3-]-5-{:2
s 71|l 7}i1nls] 7] 7| 9]s gl v7lote]lele|lslealales
osreens [[+8 411 ]-16-]- 9} 16|43 1) 42 a1 T2 [EEREN | IEER RN BRER B B EEE B KA R
"R I RS ERE D ENER K 121211 11f14]15]11]14] 15
0o/20/15 |1 23 | 26 | 28| .24 ] 27| 26 +] 22 | :26 | -22 | -26 0920115 || 23 |22 [ 28 |26 | 21.] 23 | :28 | 22| .28 |28
x#Young 24.8 Cv. 8.24% x#Young 244 CV. 11.48%
x% Survival 100% CV. 0.00% x% Survival 100% CV. 0.00%
42% Effluent 56% Effiuent
= Rep | Rep] Rop | Rep | Fep | [ Rep | Rep | Rep [ Rep | Rep | Rep | Rep] Rep | Ren | Rop]
s Datet fiqrhiacliaihiaibisiflen)iri|te] e o ROCCLR | TN N30 - R R B0 ST B B -TY BB BT
Ajalalalatalajalala Alatalalalalalalala
oor231s |fro-fo-jioor]iafiofioo oo ot ograns f[o-}:0:{:0:]0:f-0:00:} 0 f:0.]:0}:0
A A A A A A A A A A A A A A A A A A A A
oor2amis |00 f:0vfi0ig o]0 000050 o241 {0 f-0p0]os] 000000 ]~0:]-0:
alalaltalalalatajala Alalalbalalalatbalala
garesns J[-o:{ 0] 0:)- 0] 0:f:0:]:0. ] 0:j-0"].0: 09125115 {-0:f 0 f oifor0 el f o] 0x 0
aAlalajajalalatatbala Alalatalalalalalala
09726145 |[:0:).0:f: 00 00 }:.0:]-D §: 0 ]:.0:0:.0: aopze1s |[. o[-0 {0t ] 0 f.0ifs0 ] o] 0] 0:] "0
RN EREEEREEEREE 2l ajs|[asfsjala]als]s
09127115 A ai) 4 ]n2:):85:1.8: ]34 :5:)v3] 3. 09127115 N V- RSB RE L2003 ]1-8 3
IR EREREREENEREAEERE IEREREREREEA R R
0928115 {{-11:[:10:F: 98 1116 a8 12:] 1120 11 a0 09268118 ||.~9:1-12-0 14:]:10 ;16| 14:] 9 2] 114:] 13| : 10
1214|513 3]1u]d2]1s] ]2 il 2)]12]11]14] 14
09120115 |1 23| ~24 | 28] 24:] 29| 26 | 24 -] -25 ] ‘24 | ‘22 00120115 || 23.] .23 | 27 .| -23+| ‘31| -26 -] -21:| -25.]:27.[24
x#Young 249 CV. B77% x#Young 25.0 CV. 11.47%
x% Survival 100% CV. 0.00% X% Survival 100% C.V. 0.00%
where: A = Alive ex 1 ex2:
5= Alive, § young alve today alive, 5 young today
0 = Dead {ofal young lo date total young to date

D5 = 5 Young, Female died

Page 4 of 15




Huther and Associates

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

City of Mena WWTF Lab ID# 24668 Test Date: September 22, 2015
75% Effluent 100% Effluent
Lpate igibiay] a4 ]is e e e] 10 Date fliqyi2’fia a5 be ] 7. 8 9]0
AlAlalalalalalalala alalafalalalalalala
osr2ans |0} -0~ -]-o:]:0.]-0f-0-]-0-]:0}:0 092315 [f 0] -~0:| 00000 0:]-0:F:0]
alalalajalalalajafa AlAalatalalalalalala
oorz4is o f-0:f.0.-0::0.]0:4:0-]:0:]:0:}.0: corzans |0 focflo oo ool 0
Afalafalalalfafalala aAlalal alalajalalala
ooresns J[o:f-0--0 w0 f:a:[-0:]0 [0 [ 0:]-0 0972515 [[<0:f-0-f:0:]: 0:[-0:}:0:}-0:]:0%]-0:}:0"
alalafalalajalalala aAlalafalalalalalala
oorzens jf-0f-0:}0)0-0:y:0.070 [0 ] 0-]"0- 0o26ns |fro -0 0] a0 fT0 0] 6] 00
3l 5| 2fs5|a3ala[s]a| 44 23] 4 3faf2]ala{a]4
oorz7is 305 2-[-s5:f:a:fad s 4|4 4. [ R R R R
6 8]of{sf1oloe]le]|11]6]6s sls|lw]s {877 e]s
oor28is ||-9:f 13§ at At Jaas a2 [ s [0 [0 ogrzens |[ar.f 1y a1 s oo [ ro a2 [ 0]
14 B34z 12]al5] 12 Wl nfeluale]als
cor20is |23 [ 726 |25 |25 24 |24 | 23 | 29 | 25 | 22 00120115 |[724 | 25 | 28 |25 |26 § 22 | 25 |22 | .25 | 23
x#Young 24,6 CV. 7.95% x#Young 24.5 CV. 7.51%
X% Survival 100% CV. 0.00% x% Survival 30% CV. 161.02%
where: A= Alive ex1: ex2:
5= Alive, 5 young alive taday | 5 lative, 5 young tocay
D = Dead lotal young to date lotal 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

City of Mena WWTF

Lab ID# 24668

WET CHEMISTRY MEASUREMENTS

Test Date: September 22, 2015
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Huther and Associates
7-Day/3 Brood Ceriodaphnia dubia Survival and Reproduction Chronic Toxicity Test

City of Mena WWTF Lab ID# 24668 Test Date: September 22, 2015

INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT

e | S ) g o i Hadmsl | Ml ] Conte )RS st o] A
109722115 1 6.47 8.62 28 16 188 <0.01 N/A TG
00724015 2 6.83 8.62 28 12 203 <0.01 N/A TG
‘0026015 [ 3 7.10 8.11 3 14 164 <0.01 N/A TG
(00/22715."| Con 7.54 7.98 40 32 181 - - TG

¥ Measurements taken in [00% solution.
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Huther and Associates, Inc.
Begin Date: September 22, 2015
Lab I.D.# 24668

CERIODAPHNIA DUBIA STATISTICAL ANALYSES

Reproduction
Summuary Statistics on Transformed Data Table 1 of 2 ANOVA Table
Grp Identification N Min Max Mean SOURCE DF S8 MS F
1 Controt 10 22.000 28.000 24,800 Between 5 280 0.560 0.104
2 32% Effluent 10 21.000 28.000 24.400
3 42% Effluent 10 22.000 29.000 24.900 Within (Error) 54 289.800 5.367
4 56% Effluent 10 21.000 31.000 25.000 Total 59 292.600
5 75% Eftluent 10 22,000 29.000 24.600
6 100% Effluent 10 22.000 28.000 24.500 Critical F value = 2.45 (0.05,5,40)
Since F < Critical F Fail to Reject Ho: All equal
Summary Statistics on Transformed Data Table 2 of 2
Dumnett's Test - Table | of 2 Ho:Control < Treatment
Grp Identification Variance  Sd Sem CV.% :
1 Control 4.178 2.044 0.646 8.24 Mean
2  32% Effluent 7.822 2.797 0.884 11.46 Transformed Calculated In
3  42% Effluent 4.767 2,183 0.690 8.77 Grp ldentification Mean Original Units T Stat Sig
4 56% Effluent 8.222 2.867 0.907 11.47 1 Control 24,800 24.800
5 75% Effluent 3822 1.955 0.618 7.95 2 32% Effluent 24.400 24.400 0.386
6 100% Effluent 3,389 1.841  0.582 7.51 3 42% Effluent 24.900 24.900 -0.097
4 56% Effluent 25.000 25.000 -0.193
5 75% Effluent 24,600 . 24.600 0.193
Chi-Square Test For Normality: Actual And Expected Frequencies 6 100% Effluent 24.500 24.500 0.290

Interval < -1.5 -1.5t0-0.5 -0.5t00.5 >0.5t01.5 >1.§

Expected  4.020 14.520 22.920 14.52¢ 4,020

Observed 0 19 23 14 4

Dunnett table value = 2.31 (1 Tailed Value, P=0.05, DF=40,5)
No statistically significant difference

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

Calculated Chi-Square goodness of fit test statistic = 5.4213
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 = 1,87

Grp

(=R R S NS

Control

32% Effluent
42% Effluent
56% Effluent
75% Effluent
100% Effluent

Reps

10
10
10
10
10

Difference
Num of Minimum Sig Diff % of from
(In Orig. Units) Control Control
2.393 9.7 0.400
2.393 9.7 -0.100
2.393 9.7 -0.200
2.393 9.7 0.200
2.393 9.7 0.300

10

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

Data Pass Bl 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 Cityof Mena WWTE ... .00 0 - oy SAMPLE TYPE ‘24 Hour Composite & - ;. . .

NPDES # ARCO3GE0Z . . i e L DATE COLLECTED  (9721/15 -09/23/15 .(09/25/15

LABID # 24668 ... oo DATE RECEIVED 09/21/15 09423115 09/25/15 | .

TEST TYPE 7Day Cheonic ¢ LT BEGIN DATE/TIME ~ 09/22/15 1615 .

TEST ORGANISM  Plmephales promelas *. - . .. - END DATE/TIME 09729/15 1615 . .-

ORGANISM AGE <24Hours . . .o TEST TEMPERATURE (°C) 25,1 .. 1. .« "
ORGANISM SOURCE InHouse ~. v, @ ... 0., PHOTO PERIOD ‘16-he. Light 8-br. Dark > . ©. "
RECEIVING WATER  unnamed tributary of Prairie Creek - LIGHT INTENSITY ~ §0-100ft.endl, = . .. 7. . « . v

DILUTION WATER Laboratory + : . . - . TECHNICIAN T.Burtom <. . L oL s

SURVIVAL SUMMARY

09/26/15
C

L 0002315 09/24/15 Do 09025015
SR EREE C SHE

Cone.,

Con

2%

42%

56%

oo loofeefee 1> |

5%

00 |00 oo |oojos oo

00 |00 |00 Jod oo jo5 Hen”
o0 foo |oo foo foo |oo |t
o joo oo [oo oo Joo [l
o |00 ]oo |0 oo |oo

o foo |oo Joo foo joo [T
o0 {on |oo {oo oo [oo f{tms
o foo{dn foo|oo joo || >
oo {00 [oe Joo |oo |oo {f >
oo {on too oo oo oo {0
o oo oo foo oo oo BT
oo [oo Joo |oo foe foo |fimd

oo |oo oo jJoo oo |oo

100% ||:8°

09/29/15 x%
C Survival
100.0 0.00
100.0 0.00
100.0 0.00
100.0 0.00
100.0 0.00
0.0 0.00

CV. %

Conc.

oo oo o |oo oo joo |l ],

Con
32%
2%
56%
5%
100%

o0 {00 |00 o oo foo f{>> - 1.
o0 foo joo o0 |0

oo foo |eo|eo jea fea JjT ]
oo |0 |oo foo foo {oa [

©o lco oo Joo oo oo i

o0 | oo foo joo oo foo

oo joo oo oo foo ||OD

oo {oo oo {oo foo foo Jltm

MEAN DRY WEIGHT PER REP

% Effluent *{[ i “RepA: ol RepB o Rep'Co | o Rep DI Rep B [F kN CVL%
Ticenh vl 0.4810 0.4270 0.5010 0.4160 0.4200 0.4490 8.73
32% 7. 0.4760 0.4150 0.4820 0.4960 0.4500 0.4638 6.89
0.4920 0.4560 0.4270 0.5030 0.4810 0.4718 6.47
0.4450 0.4760 0.4960 0.4260 0.5040 0.4694 7.00
0.4960 0.4800 0.4240 0.4910 0.4800 0.4742 6.10
0.4270 0.4710 0.5040 0.4440 0.4920 0.4676 6.88
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Huther and Associates
7-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

City of Mena WWTE Lab ID# 24668 Test Date: September 22, 2015

WET CHEMISTRY MEASUREMENTS

Samp. | - bl ... . i.pHofSoludon i kY
PNo T eoNs ] st ] ww segw | 7se o] 1009,

P Date’: | : Time " ] Temp * Analyst

(9/22/15 Start 25.0 1 7.54 7.14 7.04 6.88 6.68 6.47 GP
0015 | L 2AHE | A5 [ | Ay sk o699 Y i68a 679t |1 668 ) TR
09/23/15 Renew 25.0 I 1.71 7.39 7.25 7.07 6.87 6.70 B
TRy B2 o R B Y R B TR FE AT B B R R B
7.69 7.48 7.40 7.21 7.01 6.83 GP
763 | Lrass L mar s man e ] e | L bt
7.50 7.15 7.10 6.95 6.81 6.61 GP
e e st i aiea | o296 0001 CAL
7.53 7.40 7.69 7.30 7.52 7.10 CA
s gaas| aseln | e | ise s [ | Al
7.63 7.46 7.75 7.84 7.83 7.206 CA
Limsar | iaaat Y ras o aah Tes L] 7067 i U RRE Y
7.16 7.14 7.20 7.15 7.06 7.00 RK
R T I R R

(M)

09/24/15 Renew 25.0
L0955 | M | 2520
09/25/15 Renew 25.0
"g06i157 |96 Hr 24T
09/26/15 Renew 25.0
TS | 120 249

09/27/15
R

[SS 2 )

09/28/15 Renew 24.6
L Oo95 |16 He | a5 [

Wlwwlw|wlw e,

.. Y PSRRI PR I B N B L 42% 56% i . .
09/22/15 Start 25.0 1 7.98 8.46 8.44 8.46 8.58 8.62 GP
R . e L i e B R T R Y L R R TR IR s T
8.28 8.44 8.39 8.27 8.37 ‘TB
Yk B T R TR B ER A S F X R A
7.87 7.96 8.14 8.02 8.62 GP
N R R IR YT IR EE SR R <
-8.18 7.53 7.84 7.85 8.09 8.26 GP
| RN BT N B R B T ARSI N
7.90 7.80 8.66 7.15 7.83 8.11 CA
865 |4 760 mes | iRz | iame ] 868 | ICAN
7.50 8.59 7.64 8.00 8.07 7.71

CA
B S R T B T R TR S

RK

GP

Do ool

09/23/15 Renew 25.0
R T S U TR
09/24/15 Renew 25.0
i B o
09/25/15 25.0
09726115 A : 96 Hrx |1 i94.70 ]
09/26/15 25.0
Soonzis |20 Ere 249 |
09/27/15 25.0
9IRS A HEL ) 2
09/28/15 Renew 24.6
(0929/15; [ 168 He [ asii |

7.82 8.1 8.12 8.12 8.09 8.35
L7630 | 8L T TAs TS 1745 080

[AFY VR iy [NV IR VR NE IV SIS N IR
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Huther and Associates
7-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

City of Mena WWTF Lab ID# 24668 Test Date: September 22, 2015

INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT

S R I X P o e el ek
- 109/22/15 1 6.47 8.62 28 16 188 <0.01 N/A TG
0024015 | 2 6.83 8.62 28 12 203 <0.01 N/A 16
09265 3 7.10 8.11 32 14 164 <0.01 N/A TG
109/22/15 Con 7.54 7.98 40 2 181 - - TG

Measurements taken in 100% solution,
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Huther and Associates, Inc.
Begin Date: September 22, 2013
Lab I.D.# 24668

PIMEPHALES PROMELAS STATISTICAL ANALYSES

Growth
Summary Statistics on Transformed Data Table 1 of 2 ANOVA Table
Grp Identification N Min Max Mean SOURCE DF SS MS. F
1 Control 5 0.416 0.501 0.449 Between 5 0.002 0.000 0.379
2 32% Effluent 5 0.415 0.496 0.464
3  42% Effluent 5 0.427 0.503 0.472 Within (Error) 24  0.026 0.001
4  56% Effluent h] 0.426 0.504 0.469 Total 29  0.028
5 75% Effluent 5 0.424 0.496 0.474
6 100% Effluent 5 0.427 0.504 0.468 Critical F value = 2.62 (0.05,5,24)
Since F < Critical F Fail to Reject Ho: All equal
Summary Statistics on Transformed Data Table 2 of 2
Dunnett's Test - Table 1 of 2 Ho:Control < Treatment
Grp Identification Variance  Sd Sem C.V.%
1 Control 0.002 0.039 0.018 8.73 Mean ‘
2 32% Effluent 0.001 0.032 0.014 6.89 Transformed Calculated In |
3 42% Effluent 0.001 0.031 0.014 6.47 Grp Identification Mean Original Units T Stat  Sig }
4 56% Effluent 0.001 0.033 0.015 7.09 1 Control 0.449 0.449 ‘
5 75% Effluent 0.001 0.029 0.013 6.10 2 32% Effluent 0.464 0.464 -0.713 |
6 100% Eftluent 0.001 0.032 0.014 6.88 3 42% Effluent 0.472 0.472 -1.098 |
4 56% Effluent 0.469 0.469 -0.983
5 75% Effluent 0.474 0.474 -1.214
Shapiro - Wilk's Test For Normality 6 100% Effluent 0.468 0.468 -0.896
Dunnett table value = 2.36 (1 Tailed Value, P=0.05, DF=24,5)
D = 0.026 ‘ No statistically significant difference
W =0.931

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

Critical W (P = 0.05) (n = 30} = 0.927
Critical W (P = 0.01) (n = 30) = 0.900 . » o Difference
Data Pass normality test at P=0.01 level. Continue analysis. Num of Mivimum Sig Diff %of  from

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

Grp Identification Reps (In Orig, Units) Coutrol Control
1 Control 5
) , . S 2 32% Effluent 5 0.049 10.9  -0.015 |
Bartlett's Test For Homogeneity of Variance 3 429 Effluent 5 0.049 10.9 0.023 |
e 4 56% Effluent 5 0.049 10,9  -0.020
Calculated B1 statistic = 0.41 5 759 Efffuent 5 0.049 10.9 0.025
6 100% Effluent 5 0.049 10.9 -0.019
|
|

Data Pass B1 homogeneity test at 0.01 level. Continue analysis.
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APPENDIX A
RAW DATA
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CLIENT

7-DAY CERIODAPHNIA DUBIA SURVIVAL & REPRODUCTION
DAILY RAW DATA TABLE
PAGE 1 OF _7

STARTDATE/TIME  G.9945

M\ ena 76 laes
OUTFALL oy END DATE/TIME q-2a-1y R 1200
LABID#  ayegy
Cond 32
Date |} Repl JRep2}Rep3{Repd {Rep5|{Reps Repﬁ7 Rep8jRep®|Repl0  Analyst Time Date R/c;:l R%z Rep3|Repd IRepS{RepS|Rep7{Rep8|RepSiRepl0] Analyst | Time
q/ZbA AlAala-l Al A A AAZG 200 Cté} Al dlA Al ALA IR IA 26 | 13099
A A A AlA
qéq ALAIA AIATATALA 7 i |ao q/ﬂ A A‘ ATAIATAlA 26 |qaze
AlAIAAIAIATHIAH AH A g A A A AT A A
2 _ n o MY 1630 s . MH 1030
A ~ A
LA ma A 26 o] | B2 ’;’*”.”‘A’Ap’zo 220
zlujv e jslsldls] 2l Y 213 Y gl3ls[=zlslZ
%, 2¢ jooo | %5 270 | o
l -
9/67"7”8;77?8,*4/7'/530 9/18?'796668896/%[/330
4 Mg 3fisTu 3w w3 9 22l s s iy ISy |
& Erits 2D IS Re [1300] - | M aR bR hGR aas R Al < |1
X # Young w/o Dead = 9\9‘8 CV%= 69\% X # Young w/o Dead = 24(/ CV%= //(/é
X # Young w/Dead = CV%= X # Young w/Dead = CV%=
X % Survival = }OO CV%= O OO X % Survival = }OO CV%= OOO
Yo S
- Date || Repl {Rep2 I;sz %4 RepS|Rep6|Rep7|Rep8{Repd R;glo Analyst | Time Date || Repl [Rep2|Rep3|Repd |Rep5|Rep6jRep7iRep8{Rep9 Repl0} Analyst | Time
Al A Alnlal Ale AlA 1A AlAlA
9, 26 [poe | [ [AAAAIRIAIALAIAL AT T
AlalalAIAIAIAIALALA A Al AIATAIATATAIAIA
UU:M AlAl M A AA AL AL A Lo a0 q’ﬂ‘{ £ A4 4 A £t
A A A4
Yos MH | 1620 q/,zg . ~ pMH V030
A A AA A A A
qéc, e AlA A ¢ 32 c(/2@, LA & AA‘A‘O‘_ZG EPEN
K] 2 2. 5|
qé) q 553533201&:\) 9/277.q535’4 31“52(’10‘m
glé 19| [l1]/olal 721317 218191 2111 6l 711118 177
Ths “AMH ls30 | | T2 " 'uMH 1330
q W he (33 [t 12 13\3] g9 g e Jegpa e whgl Y o 3
fo  BUERBID RS pe 2l K |12 A AB3B RelRsiag  |”™
X # Young w/o Dead = O?L/Q CV%= g?? x # Young w/o Dead = 250 cvw=//. L/7
X # Young w/Dead = CV%= % # Young w/Dead = CV%=
X % Survival = /OO cve= O.00 X % Survival = ’DO cve= (O.00

Y30



7-DAY CERIODAPHNIA DUBIA SURVIVAL & REPRODUCTION
DAILY RAW DATA TABLE
PAGE 2 OF %

CLIENT  Y\ena STARTDATETIME  G22-1s  7(  |300
OQUTFALL oDl END DATE/TIME q.96-15 pK 1 1606
LABID# Ju (%
7 0O
Date R;Sl Rep2|Rep3|{RepdiRepS | Rep6| Rep? [Rep8IRep9| Repl0 Analyst | Time Date i Repl {Rep2|Rep3|Repd|RepS|Rep6{RepT[Rep8|Rep9iRepl0f Analyst | Time
AIAIAIRIALALALA AlAlalpalAlA Al
0'1;3 s ROA R RES %5 aA e | o0
q BlAIAIAIAIAIAIAIALA q}ngAAAAAAAA
by 16 |pe by T FRTYS
vy T HAAA AALAL A AL A g Al AAA 4 a4 AHA
/ Z MH |je30 /25 MH (/o030
Al AalalAIR AN A A AlalaTAlAAIAIAI AR
he 26 |Ba= e 26 [13as
2|5|2]5|1213|5 |4y 213 > 2 3
%, G170 Toosl 1% Y 7] 0 M A K P R
/ 14 18 19 16 (ol 1|6 {11616 g Lalgliolsin|slal 71914
Tos s pil (330 |78 - MH 1)33¢
q Mhaahalyln e I4IS1 12 q 20 e | g 21112013113
. _ - 3 ; L Rk
/1‘*@ A gEzABs Rl | hl AR R ashe EINGI 5 M
X # Young w/o Dead = 2/_/ [a CV%= "7 QS % # Young w/o Dead = g(/s CV%= 7 S}
X # Young w/Dead = CV%= X # Young w/Dead = CV%=
rusivl= | o %= O.00 Xwsindal= | (Y) V%= 0. 00
\Q< Repl {Rep2 [Rep3|Repd|RepS{Reps|Rep?7{Rep8|RepS I Repl0  Analyst | Time I"-L\Qate Repl [Rep2[Rep3|Repd 'Reps Rep6|Rep?|Rep|Repd| ReplO{ Analyst [ Time
N \\
AN AN
\\ \\
N <
N
N
N \\
AN N
X # Young w/o Dead = x # Young w/o Dead =
x # Young w/Dead = % # Young w/Dead =
X % Survival = X % Survival =




7-DAY CHRONIC TOXICITY TEST
PIMEPHALES PROMELAS (fathead minnow) SURVIVAL

cuentraciry 1Y\ eng DATE/TIME STARTED 1-2-1S  TB l6lS
OUTFALL # Qot PROJECT# 22Uk} DATE/TIME ENDED 9-29-1S TB 61§
ORGANISM ID# PPO~Ls - 254

con 1813181818 18|58l |e|g|9|88|€ g]|sls|x]cle]|clels s
$’2~%33%388-8’88Kﬁ/g'g'ggggggﬁgsE%
wo (IR IBIBIS Is|%|5|8 58|88 s]slsleclslslsis]s |p
5c 1lsl81818 lsiglslglg|8|8|€|8 (&8 1s|elslslcls 6|3l |5
5 s lglslg 5 |8lglelel|e|s|c|e|s]e]elels|sle [¢lc]c]s (s
o 1S3 188 || 7|8|s|& 8|88 55|85 <|slglF|¢ls]sls]s |
|, 19-23-I5 M0 lets |94 1D 085 [425°15 1B 085592605 76 auss || 9-27-15 eroyo

coe | al s | clol sl alslecloles Mean vl evs
cn (3 l3 gl &|&|8]|lg |& \DD.O 0.00
32 cl& g (v | B Y151 8|g |7 LOD.O 0.00
Yy 181912 |9 | g1 8518|855 1OB.0 n. o0
S ¢ |%|%|8]% 18|18 |g|8|T LOO.O L.oo
7 1% (8 5§18 | 1&g & (¥ (0N.0 0.00
loo | a2|% | 8({8 5|18 | §1&8|% 1000 B.00
mas 192915 px 0qee | -V-IS TR 1BIS




| and Associates, Inc.

7-DAY CHRONIC TOXICITY TEST
PIMEPHALES PROMELAS (fathead minnow) MEAN WEIGHT/REP

Client ;3?//);4.; Date/Time Start 9/’/2#/;— J61T
Project# QYL Date/Time End _Z[é?// — ST
% Effluent || RepA || RepB || RepC || RepD || RepE X CV.% || Analyst
(o Nogzan |~ wzo) 5o | weo | 2200 |0NA0 | BI2IR
35 | vo Ligrso | wgool  49eo | vswo | Re9% | (2,39

. yaeo Laszolvews | ooze | e U | 1eM]

5t Nwys2 liypes | vwpse | o 3020 | 41094 1109

o w940 Lugoo | v2vol v9p | iaso0 | 41U (20
2009232 | 1y) v 5ovs |y | 14220 Hinle rﬁ&i




Client / Facility

Lab ID Number

%

envzronmental taxzcologzsts, btologuts, and consultants

Aolo

Outfall Number CX)’
Test Date Cl’ 2;"" S
INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT
Samp, Hardness Alkalinity Conduct. Resid.C12 Dechlor(mlL)
Date No. pH DO | mgLcaco3® | mglcacO3! | umbosicm ' mg/L ! Na28203 mg/L ! Analyst

(.U7

RACY

A3

1o

X%

(p.ol

N

(033

K. lo2

A3

| &

203

L

=

o~
S
S\

Lo

.1

32

[y

Aol

<

D)

N Rl

YVoaloeopnll1370198] uo | 32 |18 — —
INITIAL CHEMISTRY MEASUREMENTS @ RECEIVING WATER
pue | Sy | g | Do | O | e catost | wmbestont | mait. | naesos g | Adet

Notes:




| APPENDIX B
REFERENCE TOXICANTS
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E E Huther and Associates, Inc.
v

R T T 2] 2 ¥ > 7
environmental toxicologists, brologists, consultants

CHRONIC REFERENCE TOXICANT TEST RESULTS

SPECIES: Ceriodaphnia dubia

CHEMICAL: Sodium Chloride

DURATION: 7-Days

TEST NUMBER: 9

TEST DATE: 09/02/15 - 09/09/15

1610 Hrs - 1610 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 6

2.5 10 10

3.0 10 10
LOEC FOR NOEC FOR LOEC FOR NOEC FOR
SURVIVAL SURVIVAL REPRODUCTION REPRODUCTION

2.0 g/L 1.5 g/L 1.5g/L 1.0 g/L

1156 Bonnie Brae

Denton, Texas 76201

(940) 387-1025




1. 650

1. 180

0. 945

1. 554

1. 303

0. 800

0. 297

0.046

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

\

\

Ve ooV

eV v

]
i 1 I ) L 1 il I 1 !
) 4 6 8 10 12 14 16 18 20
n= 20 Mean= 1.650 SD= 0.235 CV= 14.25% Min= 1.500 Max= 2.000
Reference Tox Sodium Cloride g/L
C. dubia Reproduction - NOEC
/ \ /ﬁ\ / ;
i 1 | 1 I i i 1 1 i
2 4 6 8 10 12 14 16 18 20

n= 20 Mean= 0.800 SD= 0.251 CV= 31.41% Min= 0.500 Max= 1.000

+3. 0SD

+2. 0SD

Mean

~2. 08D

-3. 0SD

+3. 0SD

+2.0SD

Mean

-2.0SD

-3. 03D
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Huther and Associates, Inc.
' environmental foxico ogists, biologists, consultants

TR SS

CHRONIC REFERENCE TOXICANT TEST RESULTS

SPECIES: Pimephales promelas
CHEMICAL: Copper Nitrate
DURATION: 7-Days
TEST NUMBER: 9
TEST DATE: 09/02/15 - 09/09/15
1530 Hrs - 1530 Hrs
STATISTICAL METHOD: Dunnetts/Steels
CONCENTRATION (ug/L) NUMBER EXPOSED NUMBER DEAD
' 25 40 0
50 40 0
100 40 10
200 40 28
400 40 . 39
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




Reference Tox Copper Nitrate ug/L.

P. promelas Chronic Survival - NOEC

151.948

126.299

VAN ST

75.000

Vv

23701 [ U PV OV S VIR S

-1.948

{ 1 1 1 1 L { {

2 4 6 8 10 12 14 16 18

n= 20 Mean= 75.000 SD= 25649 CV= 34.20% Min= §0.000 Max= 100.000

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

20

140.804 |-—— e

TABABB |- oo o e e e e e e

67.500 \/

-5.904

) L 13 { | | { |

.

2 4 6 8 10 12 14 16 18

n= 20 Mean= 67.500 SD= 24.468 CV= 36.25% Min= 50.000 Max= 100.000

20

+3.08D

+2.08D

Mean

-2.08D

-3.08D

+3.0SD

+2.06D

Mean

-2.08D

-3.08D




APPENDIX C
CHAIN OF CUSTODY SHEETS
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HUTHER & ASSOCIATES

1156 NORTH BONNIE BRAE STREET
DENTON, TX 76201 CHAIN OF CUSTODY RECGRD

(940) 387-1025 ¢ FAX (940) 387-1036
PROJECT # &LMOLO? PROJECT NAME MO N PERMITH ‘Qfﬁv OO'BZC(QQ }

OUTFALL SAMPLES

24-Hr Flow Weighted Composite Other

METHODS OF COLLECTION AND COMPOSITE . .- - .-

OUTFALL . |‘'PERSONTAKING | START = END .. | #OFPORTIONS - | - AUTOCOLL. . | MANUALCOLL." - §-AUTOCOLL. "~ ’#OI‘CONTAIN!‘ §7
NUMBER . | SAMPLE DATE/TIME * | DATEAIME | .coMPOSITED .- | aUTOCOMP." -1 ‘MANUALCCOMP.: "} -MANUAL COMP. :

wrt e loww e -%%Zg;—,g 2. Qro e /

RECEIVING WATER SAMPLES

TYPE OF TEST ’.Zda\ / &/ F

SAMPLE IDENTIFICATION (FOR REC’NG) " | -PERSON TAKING © -~ '} -~ ‘DATE . "{ . "FIME # OF CONTAINJ

H,O GRABS, GTVE NAME OF STREAM AND '§ -SAMPLE . | S SR E PPED

LOCATION ' DU R /u—/ I . NAME OF | {; Cﬁ
: R ot SINEIIN FIRRRREN PR : RECEIVING WATER A\

: : Ride .
G / | DILUTION WATER USED L,@D

FORTHIS TEST

RELINQUISHED BY: W pare: ACIT e, L0 wpcpvep by ar s DATE/T!MI':/Z/ZW (> @j /%’0

LY
RELINQUISHED BY: DATE: TIME: RECEIVED BY AT THIS DATE/TIME
RELINQUISHED BY: DATE: TIME: RECEIVED BY AT THIS DATE/TIME
METHOD OF SHIPMENT: Greyhound Pick Up é Client Delivered Other
. / / 4 1
RECEIVED: / A?Lf/—?.f/f/gf o ip s P DATE: ‘2’\/ zt/lr S R ALS, SAMPLE TEMP. (4: RECEIPT. (/

/’ “ ST PAGE - LAB COPY 7 IND PAGE - FACILITY COPY



HUTHER & ASSOCIATES
1156 NORTH BONNIE BRAE STREET
DENTOR. TX 26201 CHAIN OF CUSTODY RECORD

(940) 387-1025 » FAX (940) 387-1036

PROJECT # 2 LMQ(O? PROJECT NAME ma PERMIT# *AEA()C)?)ZQ(OC; D

OUTFALL SAMPLES
24-Hr Flow Weighted Composite Other
METHODS OF COLLLCTION AND COMPOSITE

OUTFALL - | PERSONTAKING . § " §TART -2 f "N~ 7" B W OF PORTIONS | AUTO'GOLL. " "} " MANUAL COLL. ~:f ADTO COLL: 2 f
NUMBER . .°f SAMPLE - .| DATETIME - DATI:/I‘IMI: .. | composITED AUTOCOMP. .. -} .MANUALCOMP. :f. ,\L.WUAL.COM.I_’_,_

) (Z’ uﬂ;u L{ L‘!J,.,.r\

§ et
/ /27 /(1' TG | 22 S 7‘ A o ~——
RECEIVING WATER SAMPLES C

SAMPLE IDENTIFICATION (FOR REC'NG) | 'FERSON TAKING “1-7 'DATE - 1| TIME : | # OF CONTAINE L TYPE OF TEST 2(“3\/ /[:
H,0 GRABS, GIVE NAME orschMAi\D s,mPu: IS EEA  EEN el FO-BESHIPPED
LOCATIOV_'_‘ R 1' i

i B antl NN S . NAME O (@5@ V
N R R : - Rncv:maxcl\x,\frmz /Q{Tt Fa”‘t
DILUTION WATER USED Laj’) Q,fee

FOR THIS TEST

E—

A
A ] 27— OO % (2’ / 7S
RELINQUISHED BY: “2Z¢ _g%?{/f?(/ DATE: £2RGT mivE: f RECEIVED BY AT THIS DATE/TIME 2 7t

RELINQUISHED BY: DATE: TIME: RECEIVED BY AT THIS DATE/TIME
RELINQUISHED BY: DATE: TIME: RECEIVED BY AT THIS DATE/TIME
METHOD OF SHIPMENT: (,rm heund Pick Up Client Belivered Other
g <
RECEIVED: A ( Ax 7///:@75 DATE: / 7/z 3// S TvE: 150 SAMPLE TEMP. @ RECEIPT. S//
/ 15T PAGE - LAB COPY 2ND PAGE - FACILITY COPY



HUTHER & ASSOCIATES

DENTON Tx ot DRAE STREET CHAIN OF CUSTODY RECORD

(940) 387-1025 « FAX (940) 387-1036

PROJECT # au@@w PROJECT NAME M@'ﬂa PERMIT# %3 (L{Qqa

OUTFALL SAMPLES
24-Hr Flow Weijghted Compaosite Other

METHODS OF COLLECTION AND COMPOSITE - .. -
OUTFALL | PERSONTAKING | START END .| HOFPORTIONS | AUTOCOLL. . " | "MANUALCOLL. ‘|| AUTO COLL.-
NUMBER  ° | SAMPLE | DATETIME DATETIME : | COMPOSITED | ..AUTO COMP. | ‘mANUALCOMP. . | MANUAL COMP:

26)Sepi 15 BRS5 SEPT(F
ouieall 4| i ks 5100 sae 2 ATl — — Z
RECEIVING WATER SAMPLES

SAMPLE IDENTIFICATION (FOR REC'NG) | "PERSON TAKING - -|  “DATE- - -| - TIME _ | # OF CONTAINERS TYPE OF TEST ’}\B\/ C/[*’
H,0 GRABS, GIVE NAME OF STREAMAND | . SAMPLE . SRR I | TO BE SHIPPED - OF TES $ i

LOCATION : o S /"""- i NAME OF Q - -
S S oot oo . RECEIVING WATER! 1(6

DILUTION WATER USED (ﬂh
FOR THIS TEST {

3 . - ; . WL
riddl % oy e,
RELINQUISHED BY: 21 1 K& Spencer pate: 2D Y TivE: 209 RECEIVED BY AT THIS DATE/TIME ATl LG Vel @ Esxen Gows
RELINQUISHED BY: DATE: TIME: RECEIVED BY AT THIS DATE/TIME
RELINQUISHED BY: DATE: TIME: RECEIVED BY AT THIS DATE/TIME
METHOD OF SHIPMENT: _  Greyhound Pick Up Client Delivered Other
/ - -0
RECEIVED: }5 /{/jmc;‘;% ffa;#/ pATE:_ 4 /’&S / ) TIME: /730 SAMPLE TEMP. i: RECEIPT. __/
& ¥ 7 . T
1,

18T PAGE - LAB COPY 2ND PAGE - FACILITY COPY



Huther and Associat%s, Inc.

CITY OF MENA WWTF
NPDES PERMIT NO. AR0036692
AFIN 57-060042
BIOMONITORING REPORTING
TEST DATE: 09/22/15

Ceriodaphnia dubia

A.

13 l 2.
]

If the NOEC for survival is less than the critical dilution, enter a
otherwise, enter a “0”, Parameter TLP3B

Report the NOEC value for survival. Parameter TOP3B
Report the NOEC value for reproduction. Parameter TPP3B

If the NOEC for reproduction is les than the critical dilution, enter a “1”;
otherwise, enter a “0”. Parameter TGP3B

Report the higher (critical dilution or control) Coefficient of Variation (CV%),
Parameter TQP3B

Report Parameter No. 22414 (owest NOEC value) for Ceriodaphnia dubia.

Pimephales promelas

A.

If the NOEC for survival is less than the critical dilution, enter a “1%;
otherwise, enter a “0”. Parameter TLP6C

Report the NOEC value for survival. Parameter TOP6C

C. Report the NOEC value for growth. Parameter TPP6C

If the NOEC for growth is less than the critical dilution, enter a *1”;
otherwise, enter a “0”. Parameter TGP6C

Report the higher (critical dilution or control) Coefficient of Variation (CV%),
Parameter TQP6C

Report Parameter No. 22414 (lowest NOEC value) for Pimephales promelas.

T PO L2 P A Atk LR N It SN LA

environmental toxicologists, biologists, and consultants

Response

100%

100%

8.24%

100%

Response

100%

100%

8.73%

100%

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