aodfeea | N\[ENA WATER UTILITIES

701 MENA STREET ~MENA, ARKANSAS ~7 1953
PH (479) 394-2761 ~ FAX (479) 394-5053

October 22 2013
Shane Byrum
NPDES Permit Section, Water Division

RE: Bio- Monitoring Frequency Reduction
City Of Mena number AR0036692

Dear Mr. Byrum:

1. Attached are copies of quarterly bio monitoring results for the year 2013, from Huther and
Associates, which is the City of Mena’s wet testing lab for bio monitoring.

2. The second attachment is an email between Mary Barnett ADEQ, and Bruce Huther of Huther
and Associates, subj: City of Mena bio test.

Since shifting labs in September 2012, the City of Mena has successfully passed 6 quarters of bio
monitoring passing both lethal and sub lethal on both species as documented in attachment one.

With reference to attachment two, the last quarter of 2013 (Oct 2013) only two of the three
samples made it to lab due to courier mistake, conversation is as listed.

The City is writing this letter to request bio monitoring frequéncy reduction, as listed in Part 2, of
permit number AR0036692 to annually vice quarterly.

Sincerely,
220c.T /3

Mike Spenc
Mena Wastewater Supervisor




DIRIETN

Mike SEencer : @

From: HUTHER ASSOCIATES <huther@flash.net>
Sent: Monday, October 21, 2013 4:44 PM

To: Mike Spencer :

Subject: : Fw: City of Mena bio test

Mike,

Save for your records. Reports went out today.

Bruce

----- Forwarded Message -----

From: "Barnett, Mary" <BARNETT@adeq.state.ar.us>

To: "HUTHER ASSOCIATES (huther@flash.net)" <huther@flash.net>
Sent: Monday, October 21, 2013 4:26 PM :

Subject: RE: City of Mena bio test

Bruce,
As per EPA’s Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to
Freshwater Organisms, Fourth Edition, October 2002, an effluent sample should not be used for renewal more
than 72 hours after first use. However, the manual also states ‘If shipping problems (e.g., unsuccessful Saturday
delivery) are encountered with renewal samples after a test has been initiated, the permitting authority may
allow the continued use of the most recently used sample for test renewal.

Due to unintended extenuating circumstances involving the sample courier, and since the facility typically
passes all four WET testing endpoints, the Department has determined Mena’s October 2013 test is an
acceptable test.

The Department encourages the facility and laboratory to work with the couriers to ensure that all subsequent
WET test samples are received within EPA’s sampling handing requirements.

Mary Barnett
Ecologist Coordinator
.501-682-0666

From: HUTHER ASSOCIATES [mailto:huther@flash.net]
Sent: Wednesday, October 16, 2013 4:16 PM

To: Clem, Sarah

Subject: City of Mena bio test

Sara,

Huther and Assoicates recently conducted chronic C. dubia and P. promelas tests for the City
of Mena (AR0036692). Samples were shipped to our lab via UPS. The third sample, which
was clearly labeled "Saturday Delivery", did not arrive until Tuesday (test termination

date). UPS sent the sample to Kentucky by accident. There was enough sample #2 to keep
the tests going with daily renewals. Both tests passed lethal and sublethal endpoints.

1




The chronic manual, Page 32, 8.5.4, last sentence does address potential shipping problems
and states that the permitting authority may allow the continued use of the most recently used
sample (isolated situations).

Please let me know if you will accept these tests (tests met all other test acceptability criteria)
or should the facility retest.

Thank you for your consideration,

Bruce Huther

Huther and Associates
(940) 387-1025
huther@flash.net




CITY OF MENA WWTF
OUTFALL 001

Chronic Biomonitoring Report
Permit Number NPDES AR0036692
AFIN Number 57-00042

Ceriodaphnia dubia
Pimephales promelas

January 15, 2013

Reviewed by: - A

Toni Nesbitt, QA/QC ®{tl(:er
Huther & Associates, Inc,
1156 North Bonnie Brae
Denton, Texas 76201
(940) 387-1025, Fax: (940) 387-1036
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Huther and Associates, Inc.
environmental toxicologists, biologists, and consultants

TOXICITY TEST REPORT - CHRONIC

Client ...coovvvvvevinneinnnnnnn. City of Mena WWTF Laboratory ID. ...c.oooviiiiiiiniieeiinees 20520
Permit No. ......cocovivnennns NPDES AR0036692 BeginDate .............ccvvveneeee. January 15, 2013
Sample ......coovvvvriiniiiiiiiiininnen, Outfall 001

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 WWTF were délivered by

COLLECTION United Parcel Service courier to Huther & Associates on January 15,
January 17, and January 19, 2013. Effluent samples were collected and
composited from Outfall 001 using an automatic sampler., 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 Jor Estimating
the Chronic Toxicity of Effluents and Receiving Waters to Freshwater
Organisms, Fourth Edition" (EPA-821-R-02-013).

The effluent samples were analyzed for total residual chlorine (Standard
Methods, 22 Edition, 4500-Cl 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 1555 hours, January 15, 2013. 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 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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City of Mena WWTF

SURVIVAL
Ceriodaphnia dubia

REPRODUCTION
Ceriodaphnia dubia

TEST SETUP
Pimephales promelas

Lab ID #20520 Test Date: January 15, 2013

A control of 10 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 1555 hours, January 22, 2013. 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: 13.9%
NOEC: 100% Effluent

The seven-day Pimephales promelas larval survival and growth test was
initiated at 1540 hours, January 15, 2013. 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 1540 hours, January 22, 2013. 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 #20520 Test Date: January 15, 2013

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 failed Shapiro Wilk's test for normality at the
0.01 alpha level (0.900). Bartlett's test for homogeneity is sensitive to
non-normal data and should not be performed on the non-normally
distributed data. Therefore, a nonparametric test was performed on the
data. Steel's Many-One Rank 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: 10.8%
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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Huther and Associates
7-Day/3 Brood Ceriodaphnia dubia Survival and Reproduction Chronic Toxicity Test

CLIENT City of Mena WWTF SAMPLE TYPE 24 Hour Composite

NPDES # AR0036692 DATE COLLECTED = 01/14/13 01/16/13 01/18/13
LABID # 20520 DATE RECEIVED 01/15/13  01117/13  01/19/13
TEST TYPE 7 Day Chronic BEGIN DATE/TIME 01/15/13 1555

TEST ORGANISM Ceriodaphnia dubia END DATE/TIME 01/22/13 1555

ORGANISM AGE < 24 Hours TEST TEMPERATURE (°C) s +1

ORGANISM SOURCE In House PHOTO PERIOD 16-hr. Light 8-hr. Dark
RECEIVING WATER unnamed tributary of Prairie Creek LIGHT INTENSITY 50-100 ft. codl.

DILUTION WATER Laboratory Adjusted TECHNICIAN T. Nesbitt

SURVIVAL & REPRODUCTION SUMMARY
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D5 = 5 Young, Famale 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# 20520 Test Date: January 15, 2013
75% Efuent 100% Efuent
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A= Alive
§ = Alive, 5 young
D = Dead

D5 =5 Young, Female died

ax2

A |alive today 5 |alive, 5 young today

4 |total young lo date 12 [total young to data
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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# 20520 Test Date: January 15, 2013

WET CHEMISTRY MEASUREMENTS

pH of Solution
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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# 20520 Test Date: January 15, 2013
INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT
i Samp. B 4 Hardness Alkalinity Conduct. Resid.C12 Dechlor(mL)

Date Bl ENe: PH I PO [l mermcacos! || mgLcacos' || umhosiom® || mermt Na25203mg/L} || Analyst
01/15/13 1 7.20 8.08 32 38 262 <0.01 N/A TN
01/17/13 2 7.30 8.01 36 42 259 <0.01 N/A TN
01/19/13 3 1.23 8.01 38 44 270 <0.01 N/A TN
01/15/13 | Con 7.86 7.71 48 38 238 = . ™™

" Measurements taken in 100% solution.
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Huther and Associates, Inc.
Begin Date: January 15, 2013
Lab I.D.# 20520

CERIODAPHNIA DUBIA STATISTICAL ANALYSES

Reproduction
Summary Statistics on Transformed Data Table 1 of 2 ANOVA Table
'Grp Identification N Min Max Mean SOURCE DF SS MS F
1 Control 10 17.000 26.000 21,900 Between 5 95.600 19.120 2.216
2 32% Effluent 10 21.000 31.000 26.200
3 42% Effluent 10 20.000 29.000 24,700 Within (Error) 54 466.000 8.630
4  56% Effluent 10 19.000 29.000 24.200 Total 59 561.600
5 75% Effluent 10 22.000 28.000 24,100
6 100% Effluent 10 21.000 29.000 24,100 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 Dunnett's Test - Table 1 of 2 Ho:Contro! < Treatment
Grp Identification Variance  Sd Sem C.V.% Mean
1 Control 9.656 3,107 0.983 14.19 Transformed Calculated In
2 32% Effluent 7511 2.741 0.867  10.46 Grp ldentification Mean  Original Units T Stat Sig
3 42% Effluent 9.344 3.057 0.967 12.38 1 Control 21.900 21.900
4 56% Effluent 11.067  3.327 1.052 13.75 2 32% Effluent 26.200 26.200 -3.273
5 75% Effluent 5.21% 2283 0.722 9.47 3 42% Effluent 24,700 24,700 -2.131
6 100% Effluent 8.989 2,998 0.948 12.44 4 56% Effluent 24.200 24.200 -1.751
5 75% Effluent 24,100 24,100 -1.675
6 100% Effluent 24.100 24.100 -1.675

Dunnett table value = 2,31 (1 Tailed Value, P=0.05, DF=40,5)
No statistically significant difference

Chi-Square Test For Normality: Actual And Expected Frequencies

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

Interval < -1.5 -1.5t0-0.5 -05t00.5 >0.5t01.5 >1.5

Difference
Numof MinimumSigDiff %of  from

Expected 4.020 14.520 22.920 14.520 4.020 Grp Identification Reps  (In Orig. Units) Control Control
Observed 4 16 19 17 4 1 Control 10

2 32% Effluent 10 3.035 13.9 -4.300
Calculated Chi-Square goodness of fit test statistic = 1.2451 3 42% Effluent 10 3.035 13.9 -2.800
Table Chi-Square value (alpha = 0.01) = 13.277 4 56% Effluent 10 3.035 13.9 -2.300

5 75% Effluent 10 3.035 139 -2.200
Data Pass normality test. Continue analysis. 6 100% Effiuent 10 3.035 13.9 -2.200

Bartlett's Test For Homogeneity of Variance

Calculated B1 statistic = 1.40

. 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.
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Huther and Associates

7-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

CLIENT City of Mena WWTF SAMPLE TYPE 24 Hour Composite
NPDES # AR0036692 DATE COLLECTED  01/14/13 01/16/13 01/18/13
LABID# 20520 DATE RECEIVED 01/15/13  01/17/13 01/19/13
TEST TYPE 7 Day Chronic BEGIN DATE/TIME  01/15/13 1540
TEST ORGANISM Pimephales promelas END DATE/TIME 01/22/13 1540
ORGANISM AGE < 24 Hours TEST TEMPERATURE (°C) 25 4 |
ORGANISM SOURCE In House PHOTO PERIOD 16-hr. Light 8-hr. Dark
RECEIVING WATER  unnamed tributary of Prairie Creek LIGHT INTENSITY 50-100 ft. cndl,
DILUTION WATER Laboratory Adjusted TECHNICIAN M. Homer
SURVIVAL SUMMARY
o 01/16/13 | ICEE [ 01/19/13 |
'A'BCD&’ABCDBAB Di{EjjalBlc|p|Eelfa]lBlclDlE
Com |l 8| 8|8|8f8fs|{s|s]|s]s 8] 818 ,Issssslsass’s
2% sy s1sis)sjffelsjs|s|sfig|lelalfs]lalls|{s|alclclsfalalels
2% ((s|lslsleflsfiefls|s|[s|sflslelaslse]lafc]eslels|allalelelsels
s6% I sis|8|slgflse]ls|s|s|effalsfalelslelels|s|sllalelsls 8
% N8l s/sisrslisle)sls|slialba]s|elals|s|s]s|clle]lalalals
00% 18| 8f8|8|8)s|[s]e|s|slfals gl 8 s|se|s|e|slls]s 8] 8
———_
i -
01/21/13 01/22/13
Conc. % oy g
A BlC!DlE_A B|C|D]|E ] Suviva
Con 8| 8| 8|8 |8|ls|s8|8]|{zsg]| s 100.0 0.00
N% (18| 8]8|8|slls]|s|s]s]|s]| 1000 0.00
2% (18| 8| 8| 8|s|s]|se|[s]|s]|sf 1000 0.00
6% (8| 8| 8|88 s8]s8|s]|s] s{ 1000 0.00
15% |l 8| 8|8 |s]|sle|s|s]sl|sl 100 oo
0% [T s el s [efs|s[s]s]s| 1000 000
MEAN DRY WEIGHT PER REP
[ — S——— e ——
% Effluent %‘RepA Rep B ‘Rep C Rep D Rep E X CV.% |
Con || o0.4250 0.4790 0.4450 0.4830 0.4460 0.4556 5.42
% fl 0.48% 0.5020 0.4160 0.5030 0.5000 0.4812 .72
0.4760 0.4900 0.4230 0.4860 0.5040 0.4758 6.55
0.4960 0.5020 0.4480 0.4620 0.4750 0.4766 4.76
0.4560 0.4170 0.5030 0.4920 0.5040 0.4744 7.91
0.4470 0.4830 0.4920 0.4060 0.5060 0.4668 8.65
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Huther and Associates
7-Day Pimephales promelas Survival and Growth Chronic Toxici ty Test

City of Mena WWTF Lab ID# 20520 Test Date: January 15, 2013

WET CHEMISTRY MEASUREMENTS

pH of Solution
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oz | 24 L O AT . R

01/16/13 24.8 1 7.76 1.67 7.30 722
01A7/13 us A i B e B BT

01117113 1.1 7.58 7.49 7.42 7.35 7.30

AR e

0171813 ¢

7.95 7.82 A D | s | et
01/18/13

1.73 7.52 7.40 71.31 7.20 7.08
93 |

R A T | R o e | BT
01/19/13

8.21 7.65 7.51 7.42 7.33 7.26
0120113 :

79 | 789 agl amilass |
01/20/13

|al8|3(8|3(ala(ala(a

1.73 7.61 7.45 7.32 7.24 7.11
0121713 {

<

2R Y weobs el [ i
01/21/13

Wilw e lwlwlwln]w

7.88 1.57 7.43 7.40 7.22 7.20 STC
0122113 QB3| ATe2 TR | [l

| Econt [mw ] % | 0% |

01/15/13 At T.64 7.88 8.08

A

AR R

| 805 | a4

&

8.89 8.70

—

01/16/13 Renew 24.8

2
o

8.89 8.89

0047113 | 48Hr. | 245 862 | 863

01717113 Renew 25.0 8.03 7.98 8.00 8.01

0183 Nianss| a2 g G L

01/18/13

B.22 8.10 7.94 7.98

0119113 R [ | R I R i T

01/19/13 7.98 1.97 8.03 8.15 8.22

01720413

758 | 7.5 762 | 7.65
e [Pt

41414|3/83|a3(3

oD |

8.40 8.79 8.62

3

01/21/13

wlwlwlwluolwlin]lovin]lo =

8.46 8.40
82 | 76 | 72 | st | we [ 73

T BT LA

QUL | I HCT |24

4
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Huther and Associates
7-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

City of Mena WWTF Lab ID# 20520 Test Date: January 15, 2013

INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT

g e LY R | el || | BT e
01/15/13 1 7.20 8.08 32 38 262 <0.01 N/A TN
01/17/13 2 7.30 8.01 36 42 259 <0.01 N/A ™
01/19/13 3 7.23 8.01 38 44 270 <0.01 N/A TN
01/15/13 | Con 7.86 7.7 48 38 238 - s TN

Measurements taken in 100% solution.
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Huther and Associates, Inc.

Begin Date: January 15, 2013

Lab I.D.# 20520

PIMEPHALES PROMELAS STATISTICAL ANALYSES

Growth
Summary Statistics on Transformed Data Table 1 of 2 Shapiro - Wilk's Test For Normality

Grp Identification N Min Max Mean D = 0.026

1 Control 5 0.425 0.483 0.456

2 32% Effluent 5 0.416 0.503 0.481 W = (0.880

3  42% Effluent 5 0.423 0.504 0.476

4 56% Effluent 5 0.448 0.502 0.477 Critical W (P = 0.05) (n = 30) = 0.927

5 75% Effluent 5 0.417 0.504 0.474 Critical W (P = 0.01) (n = 30) = 0.900

6 100% Effluent .5 0.406 0.506 0.467 Data Fail normality test. Try another transformation.

Summary Statistics on Transformed Data Table 2 of 2

a\u-AwN--E)

Identification Variance  Sd

Control 0.001 0.025
32% Effluent 0.001 0.037
42% Effluent 0.001 0.031
56% Effluent - 0.001 0.023
75% Effluent 0.001 0.038
100% Effluent 0.002 0.040

Sem
0.011
0.017
0.014
0.010
0.017
0.018

CV.%

5.42
1.72
6.55
4.76
7.91
8.65

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

Steel's Many-One Rank Test - Ho:Control < Treatment

Transformed Rank Crit.

Grp Identification Mean Sum Value Df Sig
1 Control 0.456
2 32% Effluent 0.481 3500 16.00 5.00
3 42% Effluent 0.476 33.00 16.00 5.00
4  56% Effluent 0.477 3400 16.00 5.00
5 75% Effluent 0.474 33.00 16.00 5.00
6 100% Effluent 0.467 32.50 16.00  5.00

Critical values use k = 5, are 1 tailed, and alpha = 0.05
No statistically significant difference
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APPENDIX A
RAW DATA
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7-DAY CERIODAPHNIA DUBIA SURVIVAL & REPRODUCTION

X # Young w/o Dead = qu /) CV% = I 2 ljx

X # Young w/Dead = CV%=

R%Sunvival= | OO, CV%= 0.0 O

DAILY RAW DATA TABLE
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i#Youngw/oDead=2{,6i CV%= ICt:/q' i#Youngw/oDead=ZQ.2CV%= /oqé
X # Young w/Dead = CV%= X # Young w/Dead = CV%= [
X % Survival = 10310 CV%= O.0od X % Survival = lLD\D(Q CV%= O »023
L{'z_ 3¢
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2 ‘#:4—-/}#4—1 AR A None) (47 A A A A Al 1345
\//gAAAARAA:‘-L‘S%M}//ﬁa V/g A 423(3{%4#\4”’{/?%
‘ﬁqfsa,qsqza AJM“ i AIGAR #A%A‘)hms
i | 8
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7-DAY CERIODAPHNIA DUBIA SURVIVAL & REPRODUCTION
DAILY RAW DATA TABLE
PAGE COF 2
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OiJTFALL e ENDDATE/TIME 2243 NL |§5%
LAB ID # 7. 820
75 f /60
Date |l Rep) Rﬁ Rﬁ R;p;; Reps Ref lﬁ? Rcﬂﬁf R/e:)9 ?-IO Analyst | Time Date ‘?‘Rzi Rep2{Rep3{Repgd Re; SR;R 7 R}fR}cxj ReIp}S Analvst: Time
Y T A MH | /555 }//6 1 — _ - ' MH | |/5551
AlAalAa A AHAA AR L AHAAAHAANA A A A '
yﬂﬁ‘/} A/)":‘)‘A—jﬂﬂ'u"[syj % /'i'l;é‘ﬂﬁﬁ 4/4-,4-NL,%Y
Y A i 1/ |
bttt el () |/ el e
ho RS ! - L
Va : ob sl Vi shiras
2 21D : [y S 2 '
!IOL}P(‘{S' 4SS HJt\“,%D s A QZ%AAAA.)%\H?)C»
kuj_w-rl,,__g?grz'lx/l_ hSo :,,qﬁ‘lze‘n'z?gm/L 105k
u g Y 1 31218y lr 3] /¢ YR ALV LA ABA A2,
éz ¥ 12212212412 4125122 121D Iz ¢ NL 1555 /222:4 2212¢ 17417 79| ML &85
X # Young w/o Dead = Z('f. [ cvu= 7 C{ . X # Young w/o Dead = ch ( CV%= /7,(4/‘(1
X # Young w/Dead = CV%= X # Young w/Dead = CV%= '
.\_'%Survival=)03‘3 V%= O.OD X % Survival = /Oa-:) CV%= & ~No
Dalé Repl |Rep2 [Rep3|Repd |RepS{RepS|Rep?|Rep8{Repd{ Repl0  Analyst Time/ Date |l Repl [Rep2]Rep3|Repd{Rep5|Rep6|Rep7iRep8]Rep9i Repll Analyst, /7{““:
7 y
/ /
/ P
,/ -
) Z
v -1 |
Z 1
//
A A
// //
V
L
. X # Youpf wio Dead = CV%= ﬁ Young w/o Dead = CV%=
# Young w/Dead = CV%= X # Young w/Dead = CV%=
X % Survival = CV%= / X % Survival = CV%=




7-DAY CHRONIC TOXICITY TEST
PIMEPHALES PROMELAS (fathead minnow) SURVIVAL
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Huther and Associates, Inc.
environmental foxicologists, biologists, consultants

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

Client %M Date/Time Start / _/é :’éi o R77)
Project# 7 D9 522 Date/Time End 7 7
%Effluent || RepA || RepB || RepC || RepD || RepE X . cv% Analyst |
Lae w50 [ vvp | oysso| vtz vty | 4556) 542 ] BA
2 WED N TA2D || wap | p30 | 3000 | 4812 7. 720 |
>N 0773 02727 B B AR A EE R
74 1 7969 17020 [y || Yoo | 2250 | 47061 ¢ 70 \
75 2 | 2 | T22) | Y% | Jvd| 4 | 7.9/ \
g | 2oap g | 92 | g | yace| Yb8 | 9.5 L]
_ N S




Huther and Associates

environmental toxicologists, biologists, and consultants

Client / Pacility Mena

Lab ID Number oS30

Outfall Number C®)

Test Date F=1S-13

INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT
Samp. Hard Alkalini Conduc Resid.CI2

Date | "Gy || WM 20 | mglcacs! | mgncacost | umegen: mglt | Ne2$208 o L"m"""
H

As | N=0|3R| 33 33 | Ao |20 l\[a 7=/
) : — '
[a] 2 [n3o)Rer] 3 | ug | os9 [T C _IC
%9 3 [723|30l| 33 e 310 % > B

r N (
Vis o899 9 | 33 | g3 - —
7
INITIAL CHEMISTRY MEASUREMENTS @ RECEIVING WATER
Samp. Hard Alkalinity Conduct, Resid.CI2 Dechlor(mL)
Date No. || PH DO | gfh. Cacos ! mglL CaCO3 " | umbonfen; el Ne2S203 mgi! | Amalyst
/—\ \ T

>

Notes:
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REFERENCE TOXICANTS
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environmental toxicologists, biologists, consultants

CHRONIC REFERENCE TOXICANT TEST RESULTS

SPECIES: Ceriodaphnia dubia
CHEMICAL: Sodium Chloride
DURATION: 7-Days
TEST NUMBER: |
TEST DATE/TIME: 01/02/13- 01/09/13
1540 Hrs - 1540 Hrs
STATISTICAL METHOD: Fishers, Dunnetts/Steels
——— — %
CONCENTRATION (g/L) NUMBER EXPOSED NUMBER DEAD
=N NUMBERDEAD
0.5 10 0
1.0 10 0
1.5 10 2
2.0 10 10
2.5 10 10
3.0 10 10
4.0 10 10
LOEC FOR NOEC FOR LOEC FOR NOEC FOR
SURVIVAL SURVIVAL REPRODUCTION REPRODUCTION
2.0 o/L 1.5 g/L. 1.5 g/L, 1.0 g/L

1156 Bonnie Brae

Denton, Texas 76201

(940) 387-1025




2.125

1.941

1.575

1.209

1.025

1.291

1.069

0.625

0.181

-0.041

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

.—-~o-~o-—~o——+‘l \«/ \/ L—Q——0~——o 2 ° . = ]
| 1 J i 1 ! { 1 1 I
2 4 6 8 10 12 14 16 18 20

n= 20 Mean= 1.575 SD= 0.183 CV= 11.63% Min= 1.500 Max= 2.000

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

\o——o—»o/ \ ot —o— ¢ ¢ o ¢
. 1 d [l L 1 1 1 i 1
2 4 6 8 10 12 14 16 18 20

n= 20 Mean= 0.625 SD= 0222 Cv= 35.54% Min= 0.500 Max= 1.000

+3.08D

+2.0SD

‘Mean

-2.08D

-3.0SD

+3.08D

+2.0SD

Mean

-2.0SD

-3.08D




Huther and Associates, Inc.

environmental toxicologists, biologists, consultants

CHRONIC REFERENCE TOXICANT TEST RESULTS

SPECIES: Pimephales promelas
CHEMICAL: Copper Nitrate
DURATION: 7-Days
TEST NUMBER: 1
TEST DATE/TIME: 01/03/13 - 01/10/13
1025 Hrs - 1025 Hrs
STATISTICAL METHOD: Dunnetts/Steels
| CONCENTRATION (ug/L) || NUMBER EXPOSED NUMBER DEAD
12.5 40 0
25 40 0
50 40 0
100 40 4
200 40 31
400 40 40
800 40 40
LOEC FOR NOEC FOR LOEC FOR NOEC FOR
SURVIVAL SURVIVAL GROWTH GROWTH
200 ug/L 100 wg/L 200 ug/L 100 ug/L

1156 Bonnie Brae

Denton, Texas 76201

(940) 387-1025




147.452

129.135

92.500

55.865

37.548

151.948

126.299

75.000

23.701

-1.848

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

+3.0SD
+2.0SD

& —@——0——8-—@9 @ ———— P ‘ . *>—o——@

\ ! ) A / Mean

-2.0SD
-3.08D

3 y 6 5 10 12 14 16 18 20

n= 20 Mean= 92.500 SD= 1B.317 CV= 19.80% Min= 50.000 Max= 100.000
Reference Tox Copper Nitrate ug/L
P. promelas Growth - NOEG

+3.08D
+2.0SD

AN VW VaVin
7 7V Vv vy

-2.08D

-3.08D

L 1 1 1 H | L

2 4 3 8 10 12 i4 i6 18 30

n= 20 Mean= 75000 SD= 25649 Cv= 34.20% Min= 50.000 Max= 100.000
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HUTHER & ASSOCIATES

1156 NORTH BONNIE BRAFE STREET .
DENTON, TX 76201 ) CHAIN OF CUSTODY RECORD

(940) 387-1025 « FAX (940) 387-1036

PROJECT # ;("S'o?o PROJECT NAME ﬂ‘l oNna PERMIT# MEDES_M

OUTFALL SAMPLES

24-Hr Flow Weighted Compositc VL Other

'METHODS OF COLLECTION AND COMPOSITE

OUTFALL PERSON TAKING | START END . | #OFPORTIONS AUYO COLL. MANUAL COLL. AUTO COLL. #OF CONTAINERS
'NUMBER SAMPLE PATEFIME DATETIME COMPOSITED [ AUTO COMP. | MANUAL COMP. . MANUAL COMP. | TO BE SHIPPED
’ ‘ L2 o | Ao —
oo |Mihe |/1zp'iidieie,- | 2 Joreo o /
7

RECEIVING WATER SAMPLES

FLE IDENTIFICATION (FOR REC'NG) | PERSON TAKING - DATE | TIME | #OF CONTAINERS TYPE OF TEST /k‘\\ﬂ\[ C—/ F
H,0 GRA ‘ENAME OF STREAMAND | SAMPLE :
~ LOCATION ——— :

NAME OF b G

\l I N _ RECEIVING WATER
DILUTION WATER USED ( Cqb

i FOR THIS TEST
\ \
(SEO

7 e oo o
RELINQUISHED BY: % /gtﬂ DATE: .L[\/MTIMF,: _/_{@__ RECEIVED BY AT THIS DATE/TIME 4 7 €8 . e S5

RECEIVED BY AT THIS DATE/TIME

TOBESHIPPED LMo ESR. o
_Haite Cleell

RELINQUISHED BY: DATE: TIME:
RELINQUISHED BY: DATE: — _____ TIME: RECEIVED BY AT THIS DATE/TIME
- METHOD OF SHIPMENT: . _ Geevhound- - - - — oo PickVp- -~ - - " ClientDelivered _____—~ — —~ " Other __ [,/P S -

/
RECEIVED: %%M pate: (153 TIME: [0 35 SAMPLE TEMP. @ RECEIPT. O L 8

4CT DA 1 AR AADV LN et b K L oy




HUTHER & ASSOCIATES

1156 NORTH BONNIE BRAE STREET
DENTON, TX 76201

(940) 387-1025 « FAX (940) 387-1036

CHAIN OF CUSTODY RECORD

PROJECT#____ OO PROJECT NAME Mana PERMITH l&\m}@ﬂdﬁ&
OUTFALL SAMPLES
24-Hr'_'n_ow Weighted Composite >< Other
METHODS OF COLLEC’I‘ION AND COMPOSITE _
QUTFALL ?ER.SON TAKING t START | END # OF PORTIONS AUTO COLL. v MANUAL COLL. AUTO COLL. # OF CONTAINERS
NU@[BER QAA\'IP[ E ' DATE/TIME DATE/TIME COMPOSITED AUTO COMP. MANUAL COMP. ' SMANUAL COMP. {1 TO BE SHIPPED

0ol [T.0F

| RO (200

[SIANBIg | ‘__" 2

X | I 1

~ RECEIVING WATER SAMPLES
SAMP TIFICATION (FORREC'NG) | PERSON TAKING paTE | TiME |#0FcONTARNERS rveeortest_ laa CJE ¢
. H,0 GRABS, ME OF STREAMAND | SAMPLE i i TO BE SHIPPED : s b 10
LOCATION ' W \\&M —\D.
A . NAME OF -
_ _ . | RECEIVING WATER e Csee
T
DILUTION WATER USED L‘ab
) FOR THIS TEST
\ \
o 16 IAN 131250
o — ;_F . — ) O 0T g ' N
RELINQUISHED BY: _<3 0T DATE: _[_éé__ zm\imuz: _.{_:ﬁ_g_‘- RECEIVED BY AT THIS DATE/TIAME AL O LW‘C" (\C'r(’ Meve
RELINQUISHED B3: 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_ - LIPS

M Fsrro

RECEIVED: DATE:

| =/ 7"/-3 TIME:

Other

[0]0

[.&

SAMPLE TEMP. @ RECEIPT.

1ST PAGE - LAR C:0OPY

NN DA _TACD TV ~AnY




- HUTHER & ASSOCIATES

1156 NORTH BONNIE BRAF QTREET
DENTON. T 7ot CHAIN OF CUSTODY RECORD

(940) 387-1025 « FAX (940) 387-1036

IS0 . .
PROJECT # PROJECT NAME W\Q‘\a PERMIT#MM |

OUTFALL SAMPLES

24-Hr l'low Weighted Composite ,X Other

) ME'I’HODS OF COLLECT ION AND COMPOSITE

OUTFALL PERSON TAKING START END # OF PORTIONS AUTO COLL.

. MANUAL COLL. AUTO COLL. #OF CONTARNERS
NUMBER SAMPLE DATE/TIME DATE/TIME COMPOSITED AUTO COMP. MANUAL COMP. MANUAL COMP. TO BE SHIPPED

l
00 | TQ.C‘F lz;’z:)c ‘ Oxco | ALY X _ ’ “

RECEIVING WATER SAMPLES

NTIFICATION (FOR REC'NG) | PERSON TAKING | DpaTE TIME | # OF CONTAINERS TYPE OF TEST —)CLQ\/ Q/ F
H o GRABS, GI 'STREAMAND | sampLE | | TO BE SHIPPED ’

e
LOCATION . ' - NAME OLF'“\ . 0. £O
‘\ . RECEIVING WATFR Qe @L
T DILUTION WATER USED ( 5h

FOR THIS TEST

= TANZCI S~
T . yq o (CTBN -
RELINQUISHED BY: sy 7% _ DATE: M tive: _ Q3D gecervin BY AT THIS DATETIME LS O ASS

RELINQUISHED BY: DATE: — ____ TIME:

RECEIVED BY AT THIS DATE/TIME

RELINQUISHED BY: DATE: . TIME:

RECEIVED BY AT THIS DATE/TIME

METHOD OF SHIPMENT:  Grevhound- Pick Up Client Delivered COoter LTS T

RECEIVED: __ - /474"’4* 71/ d | oare:_ /oG- /_? TIME: ()575_ o

AA e = 4 e mm———.

SAMPLE TEMP. @ RECEIPT. ;; ' D




Huther and Associates, Inc.

environmental toxicologists, biologists, and consultants

CITY OF MENA WWTF
NPDES PERMIT NO. AR0036692
AFIN 57-00042
BIOMONITORING REPORTING
TEST DATE: 01/15/13

Ceriodaphnia dubia Response

A. If the NOEC for survival is less than the critical dilution, enter a *1";
otherwise, enter a “0”. Parameter TLP3B

- Report the NOEC value for survival. Parameter TOP3B

C. Report the NOEC value for reproduction. Parameter TPP3B

D. 1fthe NOEC for reproduction is less 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 14.19%

Report Parameter No. 22414 (lowest NOEC value) for Ceriodaphnia dubia. 100%

Pimephales promelas Response

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

. Report the NOEC value for survival. Parameter TOP6C

C. Report the NOEC value for reproduction. Parameter TPP6C

- If the NOEC for reproduction 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.

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




Reviewed by:

CITY OF MENA WWTF
OUTFALL 001

Chronic Biomonitoring Report
Permit Number NPDES AR0036692
AFIN Number 57-00042

Ceriodaphnia dubia
Pimephales promelas

April 9, 2013

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

TOXICITY TEST REPORT - CHRONIC

Client .....coovvviiniininninnnn. City of Mena WWTF Laboratory I.D. ....c..coooviiiiiinniinnnnn, 20875
Permit No. .................s NPDES AR(0036692 BeginDate .........c.ocovvvniinnnnnnns April 9, 2013
Sample .....eoivviiiiiii Outfall 001

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 WWTF were delivered by

COLLECTION United Parcel Service courier to Huther & Associates on April 9, April
11, and April 13, 2013. Effluent samples were collected and composited
from OQutfall 001 using an automatic sampler. 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, “Shor-Term Methods for Estimating the Chronic
Toxicity of Effluents and Receiving Waters to Freshwater Organisms,
Fourth Edition" (EPA-821-R-02-013).

The effluent samples were analyzed for total residual chlorine (Standard
Methods, 22™ Edition, 4500-Cl 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 1310 hours, April 9, 2013. Five concentrations were prepared
(32%, 2%, 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 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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City of Mena WWTF

SURVIVAL
Ceriodaphnia dubia

REPRODUCTION
Ceriodaphnia dubia

TEST SETUP
Pimephales promelas

Lab ID #20875 Test Date: April 9, 2013

A control of 10 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 1310 hours, April 16, 2013. 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).

Utilization of the Fishers Exact test on C. dubia survival data detected no
statistically significant differences between the control and any of the
effluent concentrations tested.

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
failed Bartlett's test for homogeneity at the 0.01 alpha level (15.09). A -
nonparametric test was performed on the heterogeneous data. Steel's
Many-One Rank test on C. dubia reproduction data demonstrated there
were no statistically significant differences between the control and any of
the effluent concentrations.

LOEC: Not Applicable PMSD: 15.0%
NOEC: 100% Effluent

The seven-day Pimephales promelas larval survival and growth test was
initiated at 1530 hours, April 9, 2013. 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 1530 hours, April 16, 2013, 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 #20875 Test Date: April 9, 2013

There was 100% survival to P. promelas in all of the effluent
concentrations tested. Therefore, statistical analyses were not required
to determine a2 no effect concentration.

LOEC: Not Applicable
NOEC: 100% Effluent

P. promelas growth data failed Shapiro Wilk's test for normality at the
0.01 alpha level (0.900). Bartlett's test for homogeneity is sensitive to .
non-normal data and should not be performed on the non-normally
distributed data. Therefore, a nonparametric test was performed on the
data. Steel's Many-One Rank 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: 12.1%
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, OQutfall 001 passed for
this testing period.
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Huther and Associates
7-Day/3 Brood Ceriodaphnia dubia Survival and Reproduction Chronic Toxicity Test

CLIENT City of Mena WWTF SAMPLE TYPE 24 Hour Composite
NPDES # AR0036692 DATE COLLECTED  04/08/13 04/10/13 04/12/13
LABID # 20875 DATE RECEIVED 04/09/13 04/11/13 04/13/13
TEST TYPE 7 Day Chronic BEGIN DATE/TIME ~ (4/09/13 1310
TEST ORGANISM Ceriodaphnia dubia END DATE/TIME 04716713 1310
ORGANISM AGE < 24 Hours TEST TEMPERATURE (°C) 25+ 1
ORGANISM SOURCE In House PHOTO PERIOD 16-hr, Lighe 8-hr, Dark
RECEIVING WATER unnamed tributary of Prairie Creek LIGHT INTENSITY 50-100 ft. endl,
DILUTION WATER Laboratory Adjusied TECHNICIAN M, Homer
SURVIVAL & REPRODUCTION SUMMARY
e Control 32% Effuent
Rep | Rep | Rep op | Rep | Rep| Hop] Rep I[P Fop [ Rep | Rep & @ | Rop
Date 112 s] s: 1" Eete]l 1 Da tll sl el elrl®)o| 1
AlAJAlALA]lAlATA]l AT A HAJA[TALJ Al AT AT Al Al A] A
o3 ffofojJolofofJofolo[of o o3 ffojajJojJo]JofofoJo[afo
AlAlAJA]lalA]lA]J Al AT A AlAaJalJalalalalalala
o3 flofofofJoJoJo]a[ofol o dniajfofojJoflojolo|loa|[ofol o
AlaflAalalalalalalala AlAJ Al Al AlAlAa]l AT ATl A
o213 ffojJojojoajo]lojfololofo onzaffofojofolololofolo]o
5§ | 5| 4] 5] 5] af]3]a]z2]a 4 | 3| 4] a3l 3]s z2]2
o4yl s s a5l stelals] 2] ol s lisleib s E s FaEs a2l s
AlAal 7]l Aa]lAals]ls]Aalse] 7 8|8l Aa]JAalJAalAalAa]lAalales
naa fl sl s sl sl sl atl el a3 fl12l o f 4] 3T s s sl 4fFz] o
slwo|lalsf 7] AalAale]AalaA AlAlo]ses|7]se]sa|l7]s] A
04115113 || 13 | 15| 11§ 1312 0] 8 f12| 8 | 10 oansta 12§ 8 3 f 110 ef12]41]10] ¢
1214|2312 1]2]13 14| 13| 15 1213 12| a[1a] 4] 12
25 { 20 | 24 | 25 21| 2 % 8 | 23 2 24
04118/13 25 | 21 | 21 za:"—o 23 041813 |[20 | 22 :jz ESESEEEREEFRED
x#Young 238 CV. 11.18% x#Young 237 CV. 9.34%
x% Survival 100% CV. 0.00% x% Survival 100% CV. 0.00%
42% Effluenl 56% Effluent
Rep | Rep | Rep | Rep | Rep] Rep | Rep | Rep | Hep | Rep e =]Rop op [ Rep[ Rep [ Rep| Rep [ Rep | Rep | Rep | Rep |
Doo. - Il 45 [lim [Failidilis Y o | 7 £ 8 }o |10 e lvilisbslalalolrisle]
AlA|lA]JAlA]lA]lA]lA] ATl A Alalalalalalalalala
o3 o fojJofofjololololofa; o3t o jojJofofo]o]Jo]Jofolo
AlA]lAlAl Al Al A]A]AT A Alalalalalalalalala
os1113 Lo fiok]ioifodlio koo o kol ol o omiaffojfofolo]ofjodofo[o] o
AlA|lAlJAJ Al Al A AT AT A AlAalAalAalalalalAa]lala
oanz13 floJojJo]JofojJoflolo]o] o 41213l o J o JoJofojof[o]ololoa
3| 4| a3 4] s]a]a]a]a 5§ | 4] 2]a3aJalafla]lals]|a
041313 || 3] 4 | 4 fF 8] 4] 83l 4] 4Ff 3 Mvia B 8141 2] s8] 2ra] st
6| Al 7]e8]Aa]lAal]e]AalAala f Alslal7]elelaf7]e] 7
O4nama jl o | 4 11|l o8]l 4} s]e] 4] 4] oqnans f s f12f 2 [ 10of o[ 8] 8 ]13] 8] 1
AlsflAalAalol7]Alo]1w]7 felAale] Al ATATATAlA] A
041513 {1 8 |12 | 11} o f13] 12] o [ 18] 14] 1 04ansn3a 14 { 12| e f 0] o] o[ a1 o] 41
M|l 3121512131514 13] 12 Mlsli2f2] 5] 1231 13]12
§ s 7
047167113 [|'23 | 25 | 23 | 24 | 25 | 25 | 24 [ 27 | 27 | 22 04/16/43 || 28 | 2 ; 20 | 22} 24 21 J 21 f25) 22 23
x#Young 24.5 CV. 8.73% x#Young 233 CV 1145%
X% Survival 100% CV. 0.00% X% Survival 100% CV. 0.00%
where A= Alve ex1: ex 2
5= Alive, 5 young A |alve loday 5 |alive. 5 young loday
D = Dead 4 |tolal young 1o date 12 |lotal young lo dale

D5 = 5 Young, Female died

Page 4 of 16




Huther and Associates

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

City of Mena WWTF Lab ID# 20875 Test Date: April 9, 2013
75% Effiuent 100% EMuent
S “Ra_a Rép[ Rep [ Rep R‘i"'ﬁfﬁfﬁ[ﬁfﬁ T m || ReP] Rep] Rep| WWI
O fit'liail sl @liwln] vl o'l 10 O Yty et slel.r]vlintw
Alal Al Al AT AT AT AT Al A AlAalalAalAalATAl Al Al A
oswvdffolafolofofofolofofo owwndffololofololofolofolo
AlATAalATAT AT Al Al Al A AlAlAaJAalATATATATA] A
ommaflojofofojolola]Jo]lolo o ffoysolojojofjolofolofo]
AlATATAJATATAT AT Al A AlAlATA[ATATAT Al Al A
wiz3ffofofolofJofolofo]o]o wiziaflojojojo|lof[fo]lo]lofolo
4] 3l af3]af2a3]z2]3]s 4] 3]l a3a]Jafafo4la]|3]s5] 4
owvsll4{ 3l 4fsl 42 z[3]s wvs 4 sTafafafa[q4fa[5]4
Alel7]s] B8] Aale[AlA]lRA e [AJA[7]e|D|[8][A]A]lA
a3 ft 4l efs[12]2] 2] 0] 2] 3] & o443 |13 3] 310 0| 4]12] a] 5] 4
sl AlAalAalA]l 7T A 756 e Alsle|[alalolAls6] 7]
onsaffto] e f1]2f2f o[ o[ oo} acad EEEETHECE B A RN B KR TS K
12| 2| 4f 3] 513143 12] 13 B3l2]|12[ 4] 1a[ 012 14]15] 13
wwn [ZI2 | BB | 7| 2| B 2|62 LN | R N BT S I N T A
x#Young 235 x#Young 244 CV. 7.88%
X% Survival 100% X% Survival 90% CV. 35.14%

i

A= Ave

§ = Alive, 5 young

D = Dead

DS = 5 Young, Female died

exi:

alive today
4 |total young to date
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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# 20875 Test Date: April 9, 2013
WET CHEMISTRY MEASUREMENTS
- : :
; = o e Smp. pH of Solution Asalyst
: : CON 2% 42% 56% 75% 100%

04/09/13 Stan 25.0 1 7.65 7.55 7.42 7.36 7.32 6.88 STC
04/10/13 | 24 Hr. 25.4 1 7.57 7.49 7.45 7.4 7.41 1.37 STC
04/10/13 Renew 25.0 1 7.88 7.67 7.51 7.42 7.34 7.17 STC
04/11/13 | 48 Hr. 4.5 1 8.02 7.82 7.7 7.66 7.61 7.53 M
04/11/13 Renew 25.0 2 7.67 7.59 7.43 7.35 7.20 7.00 CM
04712/13 | 72Hr 24,5 2 7.85 7.68 7.59 7.54 7.49 7.36 ™
04/12/13 | Renew 24.1 2 7.75 7.60 7.52 7.43 7.31 7.17 cM
/1313 | 96 Hr. 24,8 2 1.67 7.60 7.47 7.37 7.25 7.07 cM
04/13/13 Renew 25.0 3 7.75 7.62 7.41 7.29 7.05 6.85 cM
84714113 | 120Hr, | 25.0 3 7,85 7.81 1.74 7.67 7.63 7.50 STC
04/14/13 Renew 25.1 3 7.70 7.55 7.36 7.22 7.10 6.98 STC
04/15/13 | 144 Hr, | 258 3 7.83 7.68 7.57 7.51 7.4 7.35 STC
04/15/13 | Renew 25.9 3 1.57 7.45 7.33 7.30 7.16 7.05 STC
04/16/13 | 168Hr. | 258 3 7.86 7.1 7.61 7.52 7.45 7.36 STC

Date Time Temp S:? : BOmpl) of Sokuke Analyst

CON 2% 2% 56% 5% 100% »
04/09/13 Start 25.0 1 8.12 8.07 8.14 8.20 8.18 8.32 STC
0410113 | 24 Hr. 254 1 7.75 7.4 7.75 7.72 7.70 7.60 STC
04/10/13 | Renew 25.0 1 8.15 8.10 8.06 7.94 8.09 8.02 STC
04/11/13 | 48 Hr. 2.5 I 767 7.66 7.67 7.6 7.68 7.68 M
04/11/13 Renew 25.0 2 8.49 8.39 B.34 8.29 8.29 8.29 CM
04112113 | 12Hr. 245 2 7.76 7.88 7.95 8.00 8.01 7.91 M
04/12/13 Renew 24.1 2 8.05 7.97 7.93 7.90 7.92 7.96 cM
041313 | 96Hr. | 248 2 8.19 8.16 8.15 8.24 8.36 8.58 o™
04/13/13 | Renew 25.0 3 7.64 7.58 7.69 7.80 8.06 8.31 cM
04/14/13 | 120Hr. | 250 3 8.51 8.51 8.47 8.44 8.48 8.46 sTC
04/14/13 | Renew 25.1 3 8.44 8.38 8.46 8.54 8.65 8.77 STC
04/15/13 | 144Hr. { 258 3 8.20 8.05 1.97 7.89 7.86 7.81 STC
04/15/13 | Renew 25.9 3 7.80 8.35 8.40 8.37 8.47 8.50 STC
04/16/13 | 168Hr, | 258 3 8.51 8.55 8.51 8.56 8.55 8.51 STC
-
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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# 20875 Test Date: April 9, 2013

INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT

Deg s::?. M Do mg%lgzgS 1 mgz/\{kzé;@g} ! ug:,;g/(::ﬁ ! Rrens:/ch'n Naggghé%ﬂﬂ:; :_ ! Analgst
04/09/13 1 6.88 8.32 20 36 147 <0.01 N/A TN
04/11413 2 6.89 8.33 24 40 148 <0.01 N/A TN
04/13/13 3 6.85 8.31 20 4 150 <0.01 N/A TN
04/09/13 Con 7.65 8.12 44 40 197 - - TN

" Measurements taken in 100% solution.
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Huther and Associates, Inc.
Begin Date: April 09, 2013
Lab [.D.# 20875

CERIODAPHNIA DUBIA STATISTICAL ANALYSES

Survival
Fisher's Exact Test Fisher's Exact Test
Number of Number of
Identification Alive Dead Total Identification Alive Dead Total
Control 10 0 10 Control 10 0 - 10
32% Effluent 10 0 10 75% Effluent 10 0 10
Total 20 0 20 Total 20 0 20

Critical fisher's value (10,10,10) (p=0.05) is 6. B value is 10.
Since B is greater than 6 there is No Significant Difference between
control and treatment at the 0.05 level,

Fisher's Exact Test

Critical fisher's value (10,10,10) (p=0.05) is 6. B value is 10.
Since B is greater than 6 there is No Significant Difference between
control and treatment at the 0.05 level,

Fisher's Exact Test

Number of Number of
Identification Alive Dead Total Identification Alive Dead Total
Control 10 0 10 Control 10 0 10
: 42% Effluent 10 0 10 100% Effluent 9 1 10
Total 20 0 20 Total 19 1 20

Critical fisher's value (10,10,10) {p=0.05) is 6. B value is 10,
Since B is greater than 6 there is No Significant Difference between
control and treatment at the 0.05 level.

Fisher's Exact Test

Critical fisher's value (10,10,10) (p=0.05) is 6. B value is 9.
Since B is greater than 6 there is No Significant Difference between
control and treatment at the 0.05 level,

Summary of Fisher's Exact Tests

Number of
. Identification Alive Dead Total
Control 10 0 10
56% Effluent 10 0 10
Total 20 0 20

Critica) fisher's value (10,10,10) (p=0.05) is 6. B value is 10,
Since B is greater than 6 there is No Significant Difference between
control and treatment at the 0.05 level.

Number  Number Sig

Grp  Identification Exposed Dead (P=0.5)
Control 10 0
1 32 % Effluent 10 0
2 42% Effluent 10 0
3 56% Effluent 10 0
4 75% Effluent 10 0
5 100% Effluent 10 1

No statistically significant difference
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Huther and Associates, Inc.
Begin Date: April 09, 2013
Lab I.D.# 20875

CERIODAPHNIA DUBIA STATISTICAL ANALYSES

Reproduction
Summary Statistics on Transformed Data Table 1 of 2 Bartlett's Test For Homogeneity of Variance
Grp Identification N Min Max Mean Calculated B1 statistic = 24.60
1 Control 10 20.000 29.000 23.600
2 32% Effluent 10 21.000 28.000 23.700 Table Chi-square value = 15.09 (alpha = 0.01, DF = 5)
3  42% Effluent 10 22.000 27.000 24.500 Table Chi-square value = 11.07 (alpha = 0.05, DF = 5)
4 56% Effluent 10 20.000 28.000 23.300
5 75% Effluent 10 21.000 27.000 23.500 Data Fail B1 homogeneity test at 0.01 level, Try another
6 100% Effluent 10 4.000 27.000 22.100 transformation.
Summary Statistics on Transformed Data Table 2 of 2 Steel's Many-One Rank Test - Ho:Control < Treatment
Grp Identification Variance  Sd Sem C.V.% Transformed Rank Crit.
1 Control 6.933 2,633 0.833 11.1 Grp Ildentification Mean Sum Value Df Sig
2 32% Effluent 4.900 2.214  0.700 9.34 1 Control 23.600
3 42% Effluent 2.722 1.650 0.522 6.73 2 32% Effluent 23.700  106.50 75.00 10.00
4 56% Effluent 7.122 2.669 0.844 11.45 3 42% Effluent 24.500  117.50 75.00 10.00
5 75% Effluent 5.389 2321 0.734 9.88 4 56% Effiuent 23300 100.50 75.00 10.00
6 100% Effluent 43.656  6.607 2,089 29.90 5 75% Effluent 23.500  105.00 75.00 10.00
6 100% Effluent 22,100  107.00 75.00 10.00

Chi-Square Test For Normality: Actual And Expected Frequencies

Interval < -1.5 -1.5t0-0.5 -0.5t00.5 >0.5t01.5 >15

\Expected 4,020 14.520 22.920 14,520 4,020
Observed 2 16 23 12 7

Calculated Chi-Square goodness of fit test statistic = 3.8126
Table Chi-Square value (alpha = 0.01) = 13.277

Data Pass normality test. Continue analysis.

Critical values use k = 5, are 1 tailed, and alpha = 0.05
No statistically significant difference
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Huther and Associates

7-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

CLIENT City of Meng WWTF SAMPLE TYPE 24 Hour Composite
NPDES # ARD036692 DATE COLLECTED  04/08/13 04710/13 04/12/13
LABID # 20875 DATE RECEIVED 04/09/13  GA/11113 04113713
TEST TYPE 7 Day Chronic BEGIN DATE/TIME  04/09/13 1530
TEST ORGANISM Pimephales promelos END DATE/TIME 04/16/13 1530
ORGANISM AGE < 24 Hours TEST TEMPERATURE (°C) 25 4 |
ORGANISM SOURCE In House PHOTO PERIOD 16-hr, Light 8-br, Dark
RECEIVING WATER  ynnamed tributary of Prairle Creek LIGHT INTENSITY  50-100 &, cndl,

DILUTION WATER Laboratory Adjusted TECHNICIAN J. Lopez

SURVIVAL SUMMARY
04/10/13 04/11/13 04/12/13 04/13/13 04/14/13
Conc.

AlBICIDIENAIBlc|D EfAalBlcID|EllalBlc]p]efa]B]c]D]E]
Con8888888888888888888888888
32%8888888888888888888888888
42%8888888888888888888888888
56%8888888888888888888888888
75%8888888888888888888888888
IOO%88888888888_88888888888388

04/15/13 04/16/13
Conc. x;% CV. %
LAl BI{C[DJEfA|{B|C|D]/E| Suvial
Con 8 8|88 (8| 8)8|s8|s]| s 1000 0.00
2% 8 |1 8| 8| 8|88 |8|8]8(8 100.0 0.00
2% 88|88 |sf|s]|s]s|s] sl 1000 0.00
56% 81 8|8 |8 88| 8]s8|s]s] 1000 0.00
7% Il 8| 8| 8|s8|8ls|/s|s|s]| s8] 1000 0.00
0% || 8|8 8| 8)sfs]|s|s]s] sl 1000 0.00
MEAN DRY WEIGHT PER REP

% Effluent Rep A Rep B Rep C Rep D Rep B X CV.%

Con 0.4690 0.4120 0.4830 0.4560 0.4720 0.4584 6.03

2% 0.4960 0.4280 0.5040 0.4570 0.4920 0.4754 6.74

42% 0.4450 0.5060 0.4240 0.4920 0.5030 0.4740 7.84

56% 0.4150 0.5040 0.4470 0.5060 0.4170 0.4578 9.81

75% 0.4920 0.5030 0.4160 0.4820 0.5030 0.4792 7.60

100% || 04070 0.4520 0.5030 0.5020 0.4970 0.4722 8.93
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Huther and Associates

7-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

City of Mena WWTF Lab ID# 20875 Test Date: April 9, 2013
WET CHEMISTRY MEASUREMENTS
Date Time Temp S;:;p i il o Analyst
: CON | 322% 2% 56% 75% 100%

04/09/13 Stant 25.0 1 7.65 7.55 7.42 7.36 7.32 6.88 STC
041013 | 24Hr, | 25.5 1 8.02 7.89 7.76 771 7.68 7.57 sTC
04/10/13 | Renew | 25.0 I 7.88 7.67 7.51 7.42 7.34 7.17 STC
41113 | 4sHr | 244 | 1 7.93 7.71 7.61 7.57 7.48 733 cM
04/11/13 Renew 25.0 2 7.67 1.5 7.43 7.35 7.20 7.00 CM
04/12/13 | T2Hr. | 244 2 8.14 7.80 7.61 7.5 7.45 7.30 oM
04/12/13 | Renew | 24.1 2 7.75 7.60 7.52 7.43 7.31 717 cM
04/13/13 | 96Hr. | 24.8 2 7.9 772 7.61 7.52 7.46 734 cM
04/13/13 Renew 25.0 3 7.75 7.62 7.41 7.29 7.05 6.85 CM
0414113 | 120Hr. | 253 3 7.82 11 766 | 7.63 7.55 7.40 STC
04/1413 | Renew | 25.1 3 7.70 7.55 7.36 7.22 7.10 6.98 STC
04/15/13 | M4Hr | 258 3 7.45 7.30 7.18 7.12 7.06 6.96 sTC
04/15/13 | Renew | 25.9 3 7.57 7.45 7.33 7.30 7.16 7.05 STC
04/16/13 | 168Hr | 25.8 3 7.95 7.75 7.64 7.60 7.56 7.46 STC

e Time o S;‘x:p. DO (mg/L) of Solution Avatyet

S CON | 2% Q% 56% 75% 100%

04/09/13 Start 25.0 1 8.12 8.07 8.14 8.20 8.18 8.32 STC
041013 | 24Hr. | 255 1 8.92 8.77 8.45 8.19 8.55 8.40 STC
04/10/13 | Remew | 25.0 I 8.15 8.10 8.06 7.94 8.09 8.02 STC
041113 | 48Hr. | 244 1 7.58 7.61 7.53 7.53 7.53 7.54 M
04/11/13 | Renew | 25.0 2 8.49 8.39 8.34 8.29 8.29 8.29 cM
42113 | 72Hr. | 244 2 8.55 8.49 8.41 8.43 8.37 8.37 CcM
04/12/13 | Renew | 24.1 2 8.05 7.97 7.93 7.90 7.92 7.96 cM
0413113 | 96Hr. | 24.8 2 8.51 8.55 8.56 8.64 8.61 8.59 cM
04/13/13 | Renew | 25.0 3 7.64 7.58 7.69 7.80 8.06 8.31 cM
041413 | 120Hr | 253 3 8.10 8.14 B4 8.11 8.15 8.23 STC
04/14/13 Renew 25.1 3 8.44 B.38 B.46 B.54 8.65 8.77 STC
0471513 | 144Hr, | 258 3 7.70 7.83 7.80 7.86 7.85 7.91 STC
04/15/13 | Renew | 25.9 3 7.80 8.35 8.40 8.37 8.47 8.50 STC
04/16/13 | 168Hr. | 258 3 8.34 8.40 8.40 8.42 8.44 8.38 STC
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Huther and Associ

ates

7-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

City of Mena WWTF

Lab ID# 20875

Test Date: April 9, 2013

INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT

e R | o 00 | gricst | i cacont | ummasen’ | meir | versors | Am
0409/13. | 1 688 | 832 20 36 147 <0.01 N/A N
P13y 2 6.89 8.33 24 40 148 <0.01 N/A TN
04133l 3 6.85 8.31 20 4 150 <0.01 N/A N
04/09/13/ Con 7.65 8.12 4“4 40 197 - - N

Measurements taken in 100% solution.
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Huther and Associates, Inc.

Begin Date: April 09, 2013

Lab I.D.# 20875

PIMEPHALES PROMELAS STATISTICAL ANALYSES

Summary Statistics on Transformed Data Table 2 of 2

o«u&uw-—-E’

Identification Variance  Sd

Control 0.001 0.028
32% Effluent 0.001 0.032
42% Effluent 0.001 0.037
56% Effluent 0.002 0.045
75% Effluent 0.001 0.036
100% Effluent 0.002 0.042

Sem
0.012
0.014
0.017
0.020
0.016
0.019

CV.%
6.03
6.74
7.84
9.81
7.60
8.93

Growth
Summary Statistics on Transformed Data Table 1 of 2 Shapiro - Wilk's Test For Normality

Grp ldentification N Min Max Mean D = 0.033

1 Control 5 0.412 0.483 0.458

2 32% Effluent 5 0.428 0.504 0.475 W = (.898

3 42% Effluent 5 0.424 0.506 0.474

4 56% Effluent 5 0.415 0.506 0.458 Critical W (P = 0.05) (n = 30) = 0.927

5 75% Effluent 5 0.416 0.503 0.479 Critical W (P = 0.01) (n = 30) = 0.900

6 100% Effluent 5 0.407 0.503 0.472 Data Fail normality test. Try another transformation.

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

Steel's Many-One Rank Test - Ho:Control < Treatment

Transformed Rank Crit.

Grp Identification Mean  Sum Value Df
1 Control 0.458
2 32% Effluent - 0.475 33.00 16.00 5.00
3 42% Effluent 0.474 32.00 16.00 5.00
4 56% Effluent 0.458 28.00 16.00 5.00
5 75% Effluent 0.479 35.00 16.00 5.00
6 100% Effluent 0.472 31.00  16.00_35.00

Critical values use k = §, are 1 tailed, and alpha = 0.05
No statistically significant difference
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APPENDIX A
RAW DATA
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7-DAY CERIODAPHNIA DUBIA SURVIVAL & REPRODUCTION
DAILY RAW DATA TABLE
PAGE _| OF *

Mena

CLIENT STARTDATEMTIME 4/ 4_ )3 MU 3]
OUTFALL oo/ ENDDATEMIME  4-{0-3 ML (310
LBIDE g0

Can 32
Date || Repl JRep2{Rep3|Repd lrpsﬁlqﬁ Rep?|Rep8|Rep9|Repl0  Analyst |  Timie Date_[| Repl JRep2]Repd|Repd Re S|Rep6iRep7|Rep8[Repd Repl0] Analyst Time
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y AlAlala Al AlAlAa A 1 |f5% L{//( A A AHA S| AT s
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5 . 11 PLIBLST (w - . AU s

Q12021 1l 13l 3 L1122 C[IRITRIG73
fyi L;z‘j%@ﬁ uhIpoz7] LI |V %Lzux;lg_;_gﬁ@ ML 1310
X # Young w/o Dead = ?_3,<p CV%=/’¢/L X # Young w/o Dead = %J, 7 CV%=C)\,3‘-1
X # Young w/Dead = CV%= X # Young w/Dead = CV%=
X % Survival = (OO/O V%= oD X % Survival = lOOfQ V%= .9 O
| ba S&
Date || Rep! |Rep2|Rep3|Repd |RepS Rep6[Rep7|Rep8| Rep9[Repl0 Analyst Time Date [t Repl [Rep2{Rep3|Repd|RepS Rep6|Rep7|RepBR Repl0§ Analyst | Time
vy LALAAIATATAl Al [ATA v LAJAIALATATAT AlAAlA
o Z6 B o 26 |12le
AlA gl2lalrlala J A A AAHAHA )
l’//( A4 - i NLAS3s % i £ L | Bzs
A Vo H 4 2 A A AN
: U ot 1172 V| ot
W433L}ng\<3uu;5_’_ﬂ /er)ﬂ ‘VM SLLB)BBSDCLBLI— 72 )22¢]
(e[ Ao AR IO AIA LA ATRIA G [T 7 5],
%ﬁq,&ﬁ ' &A1 BL s, qlq‘iﬁ(ﬁﬁrﬁe OAAA Tl fucs
. - 0 2
Y, T ST TN el | Y e ; M g
413 WIS 3]s g T3z M LS|Z 2 F RN (R
%6 25123 |21 sz slimlzo 2o 2 NU %o L’//b &g 22 olee 2]y (2 2517202 ML Dio
%4# Young wioDead= 4+ 3 cviedoe 73 X# YongwioDead= 23,7 cveud g 87
X # Young w/Dead = CV% = X # Young w/Dead = CV%=
;%Suwiva1=\ doro  VEE 5 O2 ?%Survival=t-\)s,o cve= D O




7-DAY CERIODAPHNIA DUBI4 SURVIVAL & REPRODUCTION

DAILY RAW DATA TABLE
PAGE - OF 2.
CLIENT Méﬂk START DATE/TIME 4-9-13 MY 13)0
OUTFALL oVl END DATE/TIME ez ML [3e
LABID # LR78
25 i
Date || Reol |Ren2|Ren3|Repd |Rens |Reos | Reo?|Ren8|Rend| Rep10 _analvst | Time Date || Repl [Reo2|Ren3|Ren4|Ren5{Reps|Ren|Reo8|Reot| Ren10] analvet | Time 1
*/“,AA&AAAA'&AAle\)\o y/mAI.\ArLAAAAAA‘ 26| aso!
y, FAglala daaimmial g el 1Y, A AR AL AT 4T 2Ny ey
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‘jl/lq)i‘{{iqr:gs ‘?S//Llug ‘!{3 433"—3’313'-{5,514 72 g
lldwojq%gmnﬂn?ﬂuos %Jqﬁpﬁm_ﬁﬁnﬂmuoséi
9,/{@/‘?4/4-/'1"7 A7 10 Vs %,AX’L/\-ﬁ:A-G‘7? A/LI{JIST;
m/zm 3 {Qﬁﬁwg% U 70 % 7/3 R 1 =liz L‘t’lS‘ :2 e UM,

X ¥ Young w/o Dead = 23. j— CV%=7«;8

X # Young w/Dead = CV%=

X % Survival = l 0O o CV%=

SO

%2 Youngwio Dead= & [ cvos= 7 7E
X # Young w/Dead = ZZ,‘ CV%= Z?f?o

i‘%Suwival=qD{0 CV%=Zf,{L(

!
i

i

Date || Renl |Rep2{Reo3|Repd |RepS|Rep6{Rep?|ReaBIRepI Rept0  Analvst

Time

Date || Reol |Ren2{Rend|Repd |RepS|Repb|Rep7 [RenB|ReniRepl0] Analvst | Time /

/

/

o

i

D

V4 il 2
) |
v ‘f
//
/
L V
/ e
4 A
4 v
/ pd
X # Youngw/o Dead = CV% = A&mg w/o Dead = A CV%=
Young w/Dead = CV%= / / X # Young w/Dead = CV%=
X % Survival = X % Survival =

CV%=

CV%=
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Chronic Toxicitv Summary Form

“Sara

Ceriodaphnia dubia

Permitee:
01 “fall: ool Chemical Parameters Chart
. T.D ID NO 2.0%-13
in Time/Date: Y4945 130 End Date/Time: H-llo-13 13D
»
I . o é:;emp_ ] LSan!rp n , ’ : o ofSolution. k L T
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[ d/f | s« |t30] t |1es | 745 | 2de| wad | 7.32 668 Y=

o | el |asn] 1 | sl s |mas e | 1417 5] e
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Repew

Y0 260

7.%9

.43 1

1.3

2.20

%90

e

|
i

268 |

P y
TR HrGH

¥/ 2~

7.68.

1759,

L

7'33- PC

9,15

1.4

1.5(

yAN

/i | reew [2€,0] 2 7691752 Lm
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7-DAY CHRONIC TOXICITY TEST
PIMEPHALES PROMELAS (fathead minnow) SURVIVAL

CLIENT/FACILITY MP}\@L : DATE/TIME STARTED Y-4-13 42 |530
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Huther and Associates, Inc. ,
environmental toxicologists, blologists, consultants

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

Client , Date/Time Start /2 /

Projectt 208558 Date/Time End Ly 42 AI90
’ 7

% Effluent || Rep A ][ Rep B RepC || RepD || RepE X CV.% " An&

alyst
L) |2t oo | 9820|1320 wauo | usra] 6.0t | BH
S 1770 |'¥28p ||, T4 220 ||+ Y F20) - US4l (.74
1288 2771 By ) IRA17, Y50 17030 442 9.0y
vl I B A P A A I T
25 ’YfldJLn}D 1 /) Ep Y820 1Jp24 M9 V.o
Jod_ 7920 | ~vsme [usw2a | spaoll ve20 | w2]| vz | W
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Chronic Toxicity Summary Form

Permitee: %w& Pimephales promelas
Outfall: o Chemical Parameters Chart
beDNo.: 20815
~~gin Time/Date: W// (3 (S36 End Date/Time:W/ Q’./ (7 IS30
. _ pH of Solation |
VDau: Time “Termp. S;? Con | B2 uz_ o 22 L@ Analyst
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Client / Facility

Huther and Associates

Mena

Inc.

environmental toxicologists, biologists, and consultants

Lab ID Number

)

Outfall Number

Ool!

Test Date L}"'q'[ 3
INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT
bue | N | e | po | S | Alalsiy | e | it | oot | A
L‘{/o! | |6B[F3Y 20 3o | 147 | ool ,\L} 7xl
Dlaledhz] v | uw Izl | - |
43| B (35|33 | 20 W | Jso| D 5 3
L/’/q QQ\[ US| 3.12 Uy q4o | 1977 —_— — (
INITIAL CHEMISTRY MEASUREMENTS @ RECEIVING WATER
Date s;? | M DO | mgn cacoat mg?llf‘gi.gg:!‘ uﬁﬁif}f; ! R:;/di.clu Ngsu;l)%ﬂ:glfi' Aualyst
\ / A |
N

Notes:
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Huther and Associates, Inc.

environmental toxicologists, biologists, consultants

CHRONIC REFERENCE TOXICANT TEST RESULTS

SPECIES:
CHEMICAL:
DURATION:
TEST NUMBER:

TEST DATE/TIME:

STATISTICALMETHOD:

Ceriodaphnia dubia
Sodium Chloride
7-Days

4

04/01/13 - 04/08/13
1600 Hrs - 1600 Hrs

Fishers, Dunnetts/Steels

CONCENTRATION (g/L) | " NUMBER EXPOSED .T—_INUMBER DEAD

0.5 10 0

1.0 10 0

1.5 10 0

2.0 10 7

2.5 10 10

3.0 10 10

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

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

1156 Bonnie Brae Denton, Texas 76201 (940) 387-1025




2.216

2.010

1.600

1.190

0.984

1.355

1.120

0.650

0.180

-0.055

Reference Tox Sodium Chloride g/L

C. dubia Survival - NOEC

1 | | i i 5

n= 20 Mean= 0.650 SD= 0.235 CV= 36.17% Min= 0.500 Max= 1.000

2 4 6 8 10 12 14 16 18 20
n= 20 Mean= 1.600 SD= 0.205 CV= 12.82% Min= 1.500 Max= 2.000
Reference Tox Sodium Cloride g/L
C. dubia Reproduction - NOEC
I H i ! 1 ! I [l 1 1
2 4 6 8 10 12 14 16 18 20

+3.0SD

+2.0SD

Mean

-2.0SD

-3.0SD

+3.0SD

+2.0SD

Mean

-2.0SD

-3.08D




Huther and Associates, Inc.

environmental toxicologists, biologists, consultants

CHRONIC REFERENCE TOXICANT TEST RESULTS

SPECIES: Pimephales promelas
CHEMICAL.: Copper Nitrate
DURATION: 7-Days
TEST NUMBER: 4
TEST DATE/TIME: 04/01/13 - 04/08/13
' 1600 Hrs - 1600 Hrs
STATISTICAL METHOD: Dunnetts/Steels
CONCENTRATION (ug/L) " NUMBER EXPOSED " NUMBERDEAD |
A L 1 — =
12.5 40 J‘ 0
25 40 0
50 40 1
100 40 6
200 40 22
400 40 36
800 40 _ 40
LOEC FOR NOEC FOR LOEC FOR NOEC FOR
SURVIVAL SURVIVAL GROWTH GROWTH
200 ug/L 100 ug/L 100 ug/L 50 ug/L

1156 Bonnie Brae

Denton, Texas 76201

(940) 387-1025




147.452

129.135

92.500

55.865

37.548

154.063

128.542

77.500

26.458

0.937

Reference Tox Copper Nitrate ug/L

P. promelas Chronic Survival - NOEC

+3.0SD
+2.08D
o—&—\ ]A, * *—o—o—9 f\ ——————8—0——8
Mean
. -2.0SD
-3.08D
2 4 5 8 16 13 4 16 18 20
n= 20 Mean= 92.500 SD= 18.317 CV= 19.80% Min= 50.000 Max= 100.000
Reference Tox Copper Nitrate ug/L
P. promelas Growth - NOEC
- - +3.0SD
+2.0SD
\LJAV \//\\/ \/ \ -
-2.0SD
-3.08D

4 6 8 10 12 14 16 18 20

n= 20 Mean= 77.500 SD= 25521 CV= 32.93% Min= 50.000 Max= 100.000
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HUTHER & ASSOCIATES ,
1156 NORTH BONNIE BRAE STREET

DENTON, TX 76201
(940) 387-1025 » FAX (940) 387-1036

A0S

CHAIN OF CUSTODY RECORD

Mona

PROJECT# PROJECT NAME ANTA PERMIT# Mﬁlﬁ
OUTFALL SAMPLES
24-Hr Flow ‘Weighted Composite___- Other
, ~ METHODS OF cdilscnon AND comosm:
OUTFALL -PERSON TAKING | START END. # OF PORTIONS AUTO COLL. F MANUAL COLL. AUTO COLL. #OF CONTAINERS |
NUMBER | SAMPLE ‘DATE/TIME PATE/TIME | COMPOSITED AUTO COMP. MANUAL COMP. MANUALCOMP. | TO BE SHIPPED
- .~ F - :: ¥ 20 : 73 .l : ! = .
e 1 . i 1
O 13 ST sk (2000 | F4 X | !

RECEIVING WATER SAMPLES

I OC ATION

ICATION (FOR R‘EC‘NG) |
H,0 GRABS, GIVE NAM

% OF CONTAINERS
TOBESHIFPED |

PERSON TAKING TIME

SAMPLE

!)ATE

TYPE OF TEW%
Navve

NAME ()l‘ ?.a\(_‘ﬁ CS—QEL,

TREAM AND

DILUTION WATER USED
FOR THIS TEST

RECEIVING WATER

\, | & AT 057

RELINQUISHED BY:
RELINQUISHED BY:

RELINQUISHED BY:

‘ oA ME A
DATE: O_YMTH\IE: M RECEIVED BY AT THIS DATE/TIME LYF{’C !

METHOD-OF SHIPMENT:

RECEIVED:

4

-, O ST/
ot S(ERE _ifs
DATE: TIME: RECEIVED BY AT THIS DATE/TIME
DATE: TIME: RECEIVED BY AT THIS DATE/TIME
~-Grevhound: Pick Up et Client Delivered— “"Other U F’S

’% DATE: L{ - C? —/ 3 TIME: [ 005 SAMPLE TEMP. @ RECEIPT.

3.4

(



_HUTHER & ASSOCIATES

1156 NORTH BONNIE BRAE STREET

DENTON, TX 76201
(940) 387-1025 « FAX (940) 387-1036

2031

Yona

CHAIN OF CUSTODY RECORD

PERMIT# &EDESM

PROJECT # PROJECT NAME
OUTFALL SAMPLES
‘24-Hr Flow Weighted Composite ;>< Other
| -~ METHOBS OF COLLECTION AND COMPOSITE -
| OUTFALL PERSON TAKING { START END , # OF PORTIONS AUTO COLL. MANUALCOLL. -} AUTOCOLL. # OF CONTAINERS i
NUMBER - SAMPLE PATE/TIME MANUAL COMP. ‘

0]

DATEfFIME

oI

COMPOSITED

AUTO COMP.

MANUAL COMP.

TO BE SHIPPED

X

RECEIVING WATER SAMPLES

H,0 GRABS, GIV
LOCATION

NTIFICATION (FOR REC'NG)
ME-QESTREAM AND

PERSON TAKING DATE
SAMPLE ) ) : i

# OF CONTAINERS

TO BE SHIPPED

T~

RELINQUISHED BY:
RELINQUISHED BY:

RELINQUISHED BY:

METHOD-OF-SHIPMENT: - -

M Horro

RECEIVED:

Jefl

DATE: TIME:
DATE: TiIME:
Greyhound—— Pick-Up—_

DATE:

Client Detivered

L/7/ "/ 3 TIME:

RECEIVED BY AT THIS DATE/TIME

RECEIVED BY AT THIS DATE/TIME

TYPE OF TEST ‘-1 d,a\[ C/F' ~

NAME OF

RECEIVING WATER

DILUTION WATER USED
FOR THIS TEST

i Other

0955

smm s e

avied! =NHb. S

(3

J OAPRIZ

(S

v Mo - izt
DATE: @Afﬁigrms: %ECE[VED BY AT THIS DATE/TIME LS -l ce 5{?" <.

ups

SAMPLE TEMP. @ RECEIPT.

—0:4




HUTHER & ASSOCIATES

; 1 N ;
DENTON T gonn E BRAE STREET CHAIN OF CUSTODY RECORD ‘

|
(940) 387-1025 « FAX (940) 387-1036 ‘
|

PROJECT 4 ad%—ls PROJECT NAMEF MQX\B PERMIT# W ‘

OUTFALL SAMPLES

&
24-Hr Flow Weighted Composite j>\ Other

Mmons OF COLLECTION AND comosm; ]

OUTFALL PERSONTAKING | START END #OFPORTIONS | AUTO COLL. ] manvarcowr. | avrocoir. 1 #OF CONTAINERS |
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Huther and Associates
environmental toxicologists, biologists, and consultants

CITY OF MENA WWTF
NPDES PERMIT NO. AR0036692
AFIN 57-00042
BIOMONITORING REPORTING
TEST DATE: 04/09/13

Ceriodaphnia dubia Response

A. If the NOEC for survival is less than the critical dilution, enter a “1";

otherwise, enter a “0", Parameter TLP3B 0
B. Report the NOEC value for survival. Parameter TOP3B 100%
C. Report the NOEC value for reproduction. Parameter TPP3B 100%

D. If the NOEC for reproduction is less than the critical dilution, enter a *“17;
otherwise, enter a “0”, Parameter TGP3B 0

E. Report the higher (critical dilution or control) Coefficient of Variation (CV%),

Parameter TQP3B 11.16%
Report Parameter No. 22414 (lowest NOEC value) for Ceriodaphnia dubia. 100%
Pimephales promelas Response

A. If the NOEC for survival is less than the critical dilution, enter a *“1™;

otherwise, enter a “0”. Parameter TLP6C 0
B. Report the NOEC value for survival. Parameter TOP6C 100%
C. Report the NOEC value for reproduction, Parameter TPP6C 100%

D. Ifthe NOEC for reproduction is less than the critical dilution, enter a “1”;

otherwise, enter a “‘0". Parameter TGP6C 0
E. Report the higher (critical dilution or control) Coefficient of Variation (CV%),
Parameter TQP6C 8.93%
Report Parameter No. 22414 (lowest NOEC value) for Pimephales promelas. 100%

1156 North Bonnie Brae Denton, Texas 76201 Ph: (940) 387-1025 Fax: (940) 387-1036
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Huther and Associates, Inc.

environmental toxicologists, biologists, and consultants

TOXICITY TEST REPORT - CHRONIC

Client .......covvvveveineneen. .City of Mena WWTF Laboratory ID. .c..cooviiiviniiiniiiiinnneenin, 21229
Permit No. ......ccevvvniennais NPDES AR0036692 BeginDate ...........covieeeiiniieninnn, July 9, 2013
Sample .....cciiiiiiniii e, Outfall 001

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 WWTF were delivered by

COLLECTION United Parcel Service courier to Huther & Associates on July 9, July 11,
and July 13, 2013. Effluent samples were collected and composited from
Outfall 001 using an automatic sampler. 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 to Freshwater Organisms,
Fourth Edition" (EPA-821-R-02-013).

The effluent samples were analyzed for total residual chlorine (Standard
Methods, 22™ Edition, 4500-Cl 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 1415 hours, July 9, 2013. Five concentrations were prepared
> S (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 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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City of Mena WWTF

SURVIVAL
Ceriodaphnia dubia

REPRODUCTION
Cen'odaphm'a dubia

TEST SETUP
Pimephales promelas

Lab ID #21229 Test Date: July 9, 2013

A control of 10 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 1415 hours, July 16, 2013. 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 1500 hours, July 9, 2013. 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 1500 hours, July 16, 2013, 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 #21229 Test Date: July 9, 2013

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: 9.2%
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 Qutfall 001 contained in Permit Number
NPDES AR0036692 for City of Mena WWTF, Qutfall 001 passed for
this testing period.
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CLIENT City of Mena WWTF
AR0036692

21229

NPDES #

LABID#

TEST TYPE 7 Day Chronic
TEST ORGANISM Ceriodaphnia dubia
ORGANISM AGE < 24 Hours
ORGANISM SOURCE In House
RECEIVING WATER unnamed tributary

DILUTION WATER

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

of Prairie Creek

Laboratory Adjusied

SAMPLE TYPE 24 Hour Composite
07/08/13  07/10/13 07/12/13
07/09/13  07/11113  07/13/13

07/09/13 1415

DATE COLLECTED
DATE RECEIVED

BEGIN DATE/TIME

END DATE/TIME 07/16/13 1415
TEST TEMPERATURE (°C) 2541
PHOTO PERIOD 16-hr, Light 8-hr. Dark

LIGHT INTENSITY 50-100 ft. cndl,

TECHNICIAN M. Homer

SURVIVAL & REPRODUCTION SUMMARY

. .;_:1& - 32% Effluent
ep | Re @) 8| ﬁ ﬁ
| e 4’?“-?- o) 7|6 :Pm‘? pae  [174* z.: il sl Bl i ot e
AlAalalajJalalalalala AlAalAlJAalAalA]lAlATT AT A
o3 ffofojojoflolof]ofJo]ol o o flojofofojJofjoJolofolo
AlAalalalalalalalala AlAL AT ATA]JTATATATAT A
07111113 0 0 0 ol of o ofojofo 07/11/13 0} o 0 010f 0100l albn
AlA]lA]JAJA]J A Al AT ATl A fAlAalalala AlAalAalala
o713 jrol o fionresl oul ol Frosleoi] 0 k0 ornz3tfajojojololofkolo]lof o
2 ) 22322 a[Aa]aATl 2 2| 2| 5| A]a]ls]als] AT«
ornans JiF2i it leoihia i 2 ) galugifiasl 0i] 2 ony rackrzil sip ol e sl e E 8T o] 4
Alafalalalalalzalala AlalAla]lalalalalzla
071413 {l02% [iax i 2 leey =gk 2 T Y E 2:ds e a3 g 210 812 4SS 4aslald
6|78 76|67 7]6e] 8 TlA]l7]6[e]6]7]e]s6] 7
071513 || 8 | o J 10| 0} 8| 8 J10] e[ o | 8 ons3 s f10] 12} 80111 ] 3] 8] 11
wlnj2i2]wf2f@afu]e]n 2] 31213 2f3] ] ]2
0711613 |[ 19| 20 [ 22 | 22| 21 ] 20| 23 21 ] 16 ] 0711613 |[ 20 25 J20] 23232427 19 (2]
x@Young 207 CV. BA46% x#Young 228 CV. 10.88%
X% Survival 100% C.V. 0.00% x% Survival 100% CV. 0.00%
42% Effluent 58% Effluent
%] Rep | Rop | Rap] Rep | Rep| Kb | Rop| Rep] Fep| op | Rep| Rep | Rep | Rep| Rep| Rep] Rep| Rep] Nep
Dals ilizt|silid st & ksl |0 Date tlagsla]sfofria]o]io.
AlAlAJTALALA]JTAlTA]A] A TALATATATATATATAT AT A
orno3 jof oflojJojfojo]Jofolo] o oz floJofolololoaloflolalo
AlAalAaTalalalalalala HWATAT AT AT AT Al Al Al Al A
o7MIn3 [lsos ot ostiio Fot] o fioafioifolio | 07/11/13 I O A ER R R BRI e &
AlAlAlA]JAa]lAlA]lA]TAT A { AlAlAa]JAa]JAa]JAala]lA]lT Al A
o3 ffofojojo{o]Jojlo]oalolo omzm| gipsocl oxqtiocl0c 0.3 0of 0] 00
Al 2| Al da]a]s|a]a] 4] 2 S| 3| s 2|3][s]a]alals
0Ny o | 2| of 4] 4 )s| s 4] 4] 2 Ny 8 jE3 i 82 18] 85 4folo]s
2|l Al2]AalalAalAalalAales 7]le]Aale]Aa]JA]l7][3]2]3s
o7n4nd Jls2i)iz [F2i 4 4] s sikiaitieilie o7nam3 jl 121 8 F ST e fals]4i] sl 2F 1
6| 7|8 7]e|e]s]7]e]| a AlAal 7] Aalea]lolalealzl A
ornsn3 |l 8| 9 J1wo]l 410 11t 11 10} 8 o7nsn3 (124 8 J 12 8 [ 114417 9| 14
1311 12]12]saf1af]12]13]1a] 14 412 315 2] 42)13] 4] 13][ 14
orneny |[21]20 |22 [ 25| sA| 24 [ 23] 24 | B3 | 22 l oy |28 21 | 26 | 28| 23 [ 26| 2] 5[ 3 |
x#Young 228 CV. 597% x#Young 24.3 CV. 860%
x% Survival 100% CV. 0.00% i x% Survival 100% CV. 0.00%
— = e
where A = Alive ex1: ex 2:
5= Alive, 5 young A |alive loday § |alive. 5 young loday
D = Dead 4 |lolal young lo date 12 |total young to data

D5 = 5 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# 21229 Test Date: July 9, 2013
75% Effiuent 100% Efftuent
_—r o —rrr—=]
Dais ] 12 s} difsl el 11 aknl 0 e ksl i@l leilrtnlie] 10
AlAJAl Al Al Al Al AT A Al HATATATATAT A AAl Al A
oy jloJofofofalolofo]o}o onvisffolojJotoalojololojolo
AlAJTALTATA][Al AT Al AT A AlAJAJAJATATJAT AT AT A
onm3aflojfofofofofojoflofolo omm3ffofojlojojJofoalofJo[o] o
AlAJAJAJA]JAlA]JAT AT A AlALIALJTAJAJA]JATATAT A
onzaffojfojojJofofo|lofolo] o omzi3flofofofofo]JoJololoTlo
2|2 4afj3]3[a]af[a]a]fa 6 |a|l6 | afalal2]a3]4]4
onyajl2f 2] 4fa3fjal4]ala]ala 071313 poyay e el s Reta iy aild
[ 6l7]8lAlJAjJAa]lAlAlAlA AlAJTATAlA][ATA]lATAT] A
oma3sflefej2] alsf4a{sfale] s onv3lier4l e afsfal2falala
HAalAalAa]lol o[ 7o w0 7]e 8|86l 7]af[e]7]s]a]e
onsaff 8 f el 22 W] 4[12] B3] 1} onsa ff14) 12112 111 {10] of12f10] 1a
Pl5]Ml12]15] 14| 14] 12 KIEKE 15| B )14 3f14] 2] 1314 12]75
l — Lad ey o s Ll
o7ien3 |21 | 24| 20| 24 | 26| 25| 8| 5 | 5| 24 Lomena J[28 |25V 28 2025 2| 2| 20] 2] 28
x¥#Young 248 CV. 8.12% x#Young 249 CV. 8.82%
X% Survival 100% CV. 0.00% X% Survival 100% CV. 0.00%
)
whera: A= Alive ex1: ex2
5= Alive, 5 young alive today 5 |alive. 5 young today
D = Dead total young to date 12 |total young to date

D5 = § Young, Fermale died
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City of Mena WWTF

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

Lab ID# 21229

WET CHEMISTRY MEASUREMENTS

Test Date: July 9, 2013

Dale Time Temp S:q?' : g o Soluuon‘ Analyst

= * | con | msm 2% | sex 75% 100%
07/09/13 Start 25.0 1 7.88 779 7.61 7.50 7.27 7.18 STC
o3 | 24ur | o260 i 7.74 7.55 149 | 746 7.41 7.26 GZK
07/10/13 Renew 26.0 1 7.68 7.57 7.48 7.39 7.34 7.18 GZK
071113 | 48Hr. | 260 ! 7.7 7.65 7.57 7,54 748 | 734 GZK
0711713 | Renew | 25.0 2 1.87 7.52 7.40 7.27 7.09 7.18 GZK
o203 | nEn | 260 2 7.54 7.41 7.36 731 7.3 7.14 MIK
07/12/13 Renew 239 2 7.38 7.32 7.19 7.12 7.03 6.79 MIK
071313 | 96Hr | 259 2 7.62 7.55 7.44 7.36 7.24 7.03 MIK
07/13/13 Renew 25.9 3 7.49 7.35 7.29 7.21 7.02 7.20 MIJK
omt43 | 120Hr | 260 3 8.06 7.82 7.66 7.59 7.54 7.43 STC
0714113 | Renew | 26.0 3 7.64 7.54 7.41 7.3 7.18 6.97 STC
071513 | 144Hr | 260 3 7.70 7.59 1% | 948 7.9 731 STC
07/15/13 Renew 25.9 3 7.68 7:53 7.40 7.31 7.17 6.94 STC
0716113 | 168Hr, | 26.0 3 7.67 .57 7.52 7.48 7.40 7.31 STC

Dte Tine Temp S;r:p. DO (mg/L): foSf)lnlEOn , Al

i . coN | 3% Q% | %% 75% | 100%

070913 | Stan 25.0 1 8.21 8.60 8.84 8.95 8.95 8.52 sTC
or10n3 | 2eHr. | 260 I 8.54 7.90 824 | 849 | 807 8.49 GZK
071013 | Renew | 26.0 1 6.87 7.39 7.01 7.18 7.16 8.52 GZK
0711/13 | 48Hr. | 26,0 1 7,86 7.70 7.61 765 | 763 7.66 GZK
07/11/13 Renew 25.0 2 B.69 8.79 8.74 8.80 8.80 8.52 GZK
0711213 | 72H, | 260 2 6,86 6.81 6.67 6.63 6.73 6.72 MIK
07112713 | Renew | 25.9 2 7.01 7.01 6.82 6.79 6.79 6.82 MIK
oman3 | 9sHe | 259 2 660 | 660 | 663 | 662 | 669 | 6a3 | mx
01313 | Renew | 25.9 3 6.18 6.34 6.36 6.45 6.37 8.50 MIK
071413 | 120Hr, | 26.0 3 7.58 7.60 7.97 7.9 8.06 8.06 STC
0714/13 | Renew | 26.0 3 7.64 7.86 8.03 8.10 8.21 8.19 STC
07/15/13 | 144Hr | 260 3 g2 | sn 7.82 7,77, 7.80 7.91 STC
071513 | Renew | 25.9 3 8.41 8.25 8.28 8.43 8.43 8.36 STC
07/16/13 | 168Hr. | 26.0 3 841 8.43 8.42 8.35 8.31 8.18 STC
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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# 21229 Test Date: July 9, 2013
INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT
Samp, Hardness Alkalinity Conduet. Resid.CI2 Dechlor(mL)

Date No. s DO | iyl caces! | meLcaco3t | umhosiom® mg/L ! Na25203mg/L} || Analyst
07/09/13 1 7.18 8.52 2% 16 141 <0.01 N/A TN
07/11/13 2 7.19 8.53 28 16 144 <0.01 N/A TN
07/13/13 3 7.20 8.50 28 12 141 <0.01 N/A TN
07/09/13 | Con 7.88 8.21 40 28 202 . . N

"' Measurements taken in 100% solution.
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Huther and Associates, Inc.
Begin Date: July 09, 2013
Lab I.D.# 21229

CERIODAPHNIA DUBIA STATISTICAL ANALYSES

Reproduction
Summary Statistics on Transformed Data Table 1 of 2 ANOVA Table
Grp ldentification N Min Max Mean SOURCE DF SS MS F
1 Control 10 19.000 23.000 20.700 Between 5 129.883 25977 6.934
2 32% Effluent 10 19.000 27.000 22.600
3 42% Effluent 10 20.000 24.000 22.600 Within (Error) 54 202.300 3.746
4 56% Effluent 10 21.000 28.000 24.300 Total 59 332.183
5 75% Effluent 10 21.000 26.000 24.600
6 100% Effluent 10 22.000 29.000 24.900 Critical F value = 2.45 (0.05,5,40)
Since F > Critical F REJECT Ho: All equal
Summary Statistics on Transformed Data Table 2 of 2 Dunnett's Test - Table | of 2 Ho:Control < Treatment
Grp Identification Variance  Sd Sem CV.% Mesan
1 Control 1789 1337 0423 646 Transformed Calculated In
2 32% Effluent 6.044 2459  0.777 10.88 Grp Identification Mean Original Units T Stat  Sig
3 42% Effluent 1.822 1.350 0.427 5.97 1 Control 20.700 20.700
4 56% Effluent 4.456 2111 0.667 8.69 2 32% Effluent 22.600 22.600 -2.195
5 75% Effluent 2.267 1.506 0.476 6.12 3 42% Effluent 22.600 22.600 -2,195
6 100% Effluent 6.100 2470 0.781 9.92 4 56% Effluent 24.300 24.300 4,159
5 75% Effluent 24.600 24.600 -4.506
6 100% Effluent 24.900 24.900 -4.852

Chi-Square Test For Normality: Actual And Expected Frequencies

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

Expected  4.020. 14,520 22.920 14.520 4,020
Observed 3 15 25 13 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 < Treatmnent

Calculated Chi-Square goodness of fit test statistic = 0.6227
Table Chi-Square value (alpha = 0.01) = 13.277

Data Pass normality test. Continue analysis.

Bartlett's Test For Homogeneity of Variance

Calculated B1 statistic = 7.10

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.

Difference

Num of Minimum Slg Diff % of from
Reps (In Orig. Units) Control Control

Grp Identification

1 Control 10

2 32% Effluent 10 2.000 9.7 -1.900
3 42% Effluem 10 2.000 9.7  -1.900
4 56% Effluent 10 2.000 9.7 : -3.600
5 75% Effluent 10 2.000 9.7 © -3.900
6 100% Effluent 10 2.000 9.7 -4.200
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Huther and Associates
7-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

CLIENT City of Mens WWTF SAMPLE TYPE 24 Hour Compogite
NPDES # AR0036692 DATE COLLECTED  (07/08/13 07/10/13 07/12/13
LABID # 21229 DATE RECEIVED 07/09/13 0771113 07/13/13
TEST TYPE 7 Day Chronic BEGIN DATE/TIME  07/09/13 1500
TEST ORGANISM  Pimephales promelas END DATE/TIME 07/16/13 1500
ORGANISM AGE < 24 Hours TEST TEMPERATURE (°C) 25 41
ORGANISM SOURCE In House PHOTO PERIOD i6-ir. Light 8-br, Dark
RECEIVING WATER  unnamed tributary of Prairie Creek LIGHT INTENSITY 50-100 ft, cnd).
DILUTION WATER Laboratory Adjusted TECHNICIAN M., Homer
SURVIVAL SUMMARY
07/10/13 07/11/13 | 07/12/13 I 07/13/13 I 07/14/13
- AlBlc|plEfAa[B CDEAIBICDE“A Blc|p|[Efla[Blc|p]|E
—_—— —_— ———— r =g —
Con (8|8 8|8 |8)ls|s8|8|s|s8lfs]ls|s|s|s]s|s|s|[s]sls]s]alsls
2% | 8|8 8| 8|8 8|8 |s8|s8|s8ls|]s|s|[s]|s)s]|s|s|s|slls]|as|ls]s]s
2% |8 ) 8| 8|8 |8 8|8 |8|8|sf8|s|[a|s|sis|s|s]|s]|s|ls|ls]s|s]s
6% |8 | 8|88 |8f8)|8|8|8|sfls]s|8|s|slls]|s]|s|s|sl]ls]s]ls]|sls
5% || 8)]8|8|8 )8 s8f[8|8|8|sffs|]s]8]|s|sls]|s|s|s|slls]s]slsg]s
10% || 8 8| 8|8 |88]|8|8|s8|s8s|[sls|s|s|s|s]|s|[s|s|s]|]s]als]|s
~07115/13 07/16/13
Conc x % CV. %
Alslc|p|Efa[B[c][D] E] Suviva
Con 88| 8| 858 8|8|s|sg]| s 100.0 0.00
2% || 8| 8| 88| 8] s|[s) s8] s| s 1000 0.00
2% || 8| 8 ) 8| 8| 8lls]|s|s8|s]| g 100 0.00
6% || 8| 88| 8|8l 88| 8|8 s 1000 0.00
5% 8| 8|8 |8|s8j8]|s8|s8]|s]| s}l 1000 0.00
100% j 8| 8| 88| 8|ls|8| 8| s8] 8] 1000 0.00
MEAN DRY WEIGHT PER REP
[ % Effuen RepA Rep B Rep C Rep D Rep E x CV.%
Con 0.4200 0.4750 0.5010 0.4320 0.4260 0.4508 7.86
2% 0.4750 0.5040 0.4490 0.4670 0.4920 0.4774 4.49
2% 0.4560 0.4940 0.5030 0.4420 0.4690 0.4728 5.40
56% 0.5010 0.4470 0.4830 0.4520 0.5060 0.4778 5.71
75% 0.45% 0.5020 0.4470 0.4960 0.4720 0.4752 4.96
100% 0.4760 0.4830 0.5040 0.4200 0.4690 0.4704 6.60
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Huther and Associates

7-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

City of Mena WWTF

Lab ID# 21229

WET CHEMISTRY MEASUREMENTS

Test Date: July 9, 2013

Date Time Temp S:nop £l of Seution Analyst

- CON 1% 2% 56% 75% 100% :
07/09/13 Start 25.0 1 7.88 7.79 7.67 7.50 7.27 7.18 STC
07110/13° | 24Hr, § 260 ! 7.85 7.70 1.59 7.51 7.40 7.22 GZK
07/1013 | Renew 26.0 1 7.68 7.57 7.48 7.39 7.34 7.18 GZK
071113 | 48 Hr. 26.0 1 7.38 7.41 7.39 7.33 7.26 7.06 GZK
07/11/13 | Renew 25.0 2 7.87 7.52 7.40 7.21 7.09 7.18 GZK
071213 | T2He. | 260 2 .7 7.65 7.60 7.85 745 | 132 MIK
07/12/13 | Renew 25.9 2 7.38 7.32 7.19 7.12 7.03 6.79 MIK
07/13/13 | 96 Hr. 26.0 2 177 7.70 7.59 7.56 7.48 7.34 MIK
07/13/13 Renew 259 3 7.49 1.35 71.29 7.21 7.02 7.20 MIK
07/14/13 | 120Hr. | 260 3 1.713 7.64 7.55 7.50 7.46 7.34 STC
07/14/13 | Renew 26.0 3 7.64 7.54 7.41 7.32 7.18 6.97 STC
0771513 | 144 Hr. § 260 3 122 725 | 719 727 7.18 6.95 §TC
07/15/13 Renew 25.9 3 7.68 7.53 7.40 7.31 7.17 6.94 STC
07/16/13 168 Hr. 26,0 3 7.57 7.58 751 7.46 7.41 1.28 STC

Date Time Temp. S;‘?‘ 20 .(mglL) o Solution Analyst

: CON 2% 2% 56% 5% 100%
07/09/13 Start 25.0 1 8.21 8.60 8.84 8.95 8.95 8.52 STC
9713013 § 24Hr, 26,0 1 825 7.68 773 7.66 7.6 7.57 GZK
07110113 | Renew 26.0 1 6.87 7.39 7.01 7.18 7.16 8.52 GZK
07/11/13 | 48 Hr. 26.0 1 8.28 7.96 7.98 7.93 7.79 8,11 6ZK
07/11/13 Renew 25.0 2 8.69 8.79 8.74 8.80 8.80 8.52 GZK
0711213 | 72Hr, 26.0 2 6,72 6.1 6.68 6.87 7.07 6.9 MIK
07/12/13 Renew 25.9 2 7.01 7.01 6.82 6.79 6.79 6.82 MJK
07/1313 | 96Hr, 26,0 2 6.78 6.79 6.12 6.54 6.66 6.68 MIK
07/13/13 | Renew 25.9 3 6.18 6.34 6.36 6.45 6.37 8.50 MIK
07/14/13, | 120Hr. | 26,0 3 8.33 8.31 7.91 7.83 7.91 7.88 STC
07/14/13 Renew 26.0 3 7.64 7.86 8.03 8.10 8.21 8.19 STC
071513 | 144 Hn | 260 3 7.55 7.90 7.84 7.56 7.66. 7.66 SIC
07/15/13 | Renew 25.9 3 8.41 8.25 8.28 8.43 8.43 8.36 STC
071613 { 168Hr. { 26.0 3 7.62 1.63 7.84 7.98 8.12 8.30 s1C
- e
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Huther and Associates
1-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

City of Mena WWTF Lab ID# 21229 Test Date: July 9, 2013

INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT

Dye S;I':?. L po m:;‘[n,rg:?& : mg?l{k?il:ré& ! uxcnhogglu;nt. 1 R::S I...C'lz Nzcsczfg%r(mmgl;i ¢ Analyst
07/09/13 t 7.18 8.52 24 16 141 <0.01 N/A TN
07/11/13 2 7.19 8.53 28 16 T4 <0.01 N/A TN
07/13113 K} 7.20 8.50 28 12 141 <0.01 N/A TN
07/09/13 Con 7.88 8.21 40 28 202 - - TN

Measurements taken in 100% solution.
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Huther and Associates, Inc.
Begin Date: July 09, 2013
Lab 1.D.# 21229

PIMEPHALES PROMELAS STATISTICAL ANALYSES

Bartlett's Test For Homogeneity of Variance

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 0.420 0.501 0.451 Between 5 0.003 0.001 0.669
2 32% Effluent 5 0.449 0.504 0.477
3 42% Effluent 5 0.442 0.503 0.473 Within (Error) 24 0.019  0.001
4 56% Effluent 5 0.447 0.506 0.478 Total 29 0.021
5 75% Effluent 5 0.447 0.502 0.475
6 100% Effluent 5 0.420 0.504 0.470 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 ldentification Variance  Sd Sem CV.% Mean
1 Control 0.001 0.035 0.016 7.86 Transformed Calculated In
2 32% Effluent 0.000  0.021 0.010 4.49 Grp Identification Mean Original Units T Stat Sig
3 42% Effluent 0.001 0.026 0.011 5.40 1 Control 0.451 0.451 '
4 56% Effluent 0.001 0.027 0.012 571 2 32% Effluent 0.477 0.477 -1.514
5 75% Effluent 0.001 0.024  0.011 4.96 3 42% Effluem 0.473 0.473 -1.252
6 100% Effluent 0.001 0.031 0.014 6.60 4 56% Effluent 0.478 0.478 -1.537
5 75% Effluent 0.475 0.475 -1.389
6 100% Effluent 0.470 0.470 -1.115
Dunnett table value = 2.36 (1 Tailed Value, P=0.05, DF=24,5)
No statistically significant difference
Shapiro - Wilk's Test For Normality Dunnett's Test - Table 1 of 2 Ho:Control < Treatment
D = 0.018 Difference
Num of Minimum Sig Diff %of  from
W = 0.960 Grp Identification Reps  {In Orig. Units)  Control Control
1 Control 5
O = 2 32% Effluent 5 0.041 9.2 -0.027
Critical W (P = 0.05) (n = 30) = 0.927
Critical W (P = 0.01) (n = 30) = 0.900 : ‘5‘22 ggﬁ:ﬁ: ; 001 g% '8'8%3
Data Pass normality test at P=0.01 level, Continue analysis. 5 75% Effluent 5 0.041 92  -0.024
6 100% Effluent 5 0.041 9.2  -0.020

Calculated B1 statistic = 1.27

Table Chi-square value = 15.09 (alpha = 0.01, DF = 5)
Table Chi-square value = 11,07 (alpha = 0.05, DF = 5)

Data Pass B1 homogeneity test at 0.01 level. Continue analysis.
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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 Mena START DATE/TIME 7-9-13 MH 1y5
OUTFALL 00| ENDDATETIME 71, -1} gL J4/<
LABID # 2]1229
' Con B 32
Date R:pql Rep2|Rep3 [Rep4 | RepS|Repb]Ren7 Repé|Repd!Repl0 Analyst Time Date Rlea-l. Rep2|R SRﬂ RepS{RepbRepn? Rep8{Repd[ReplO} Analyst Tim
7/0 AA,:/;;AA,;;UL/W; Z, #::;:AAAAAAAA '
- - Yy
NI AHTEAB B ) ) AL | o
Al A A alA AalA s 7, 1A a A A AAT 4 A 4
i i “ NL[OIs9 17, VLA
%22132—23;‘}6’2_&'2&5 _%3 ZZSAL{S‘}?TA%J&)'ZQ
%AAAARRQQCﬁAJb'm %‘[ gﬂlﬁﬁAHZPer)ZD
-%9'7 26! G776l UL (o0 76_’_1,4;-; el AX 7NL_ o
/A NI AVE T T LR B 77 (L S T PRI Y
N 119 120072122 2] [zolzTlzofei [rg] NLHIS| | 7y lzalizles 2I23124122 1927 | NU |yl <
%# Yougwio Dead = LO. 7 cvy= GG X#YoungwoDead= 772 & cvu=/o 8
X # Young w/Dead = CV%= X # Young w/Dead = CV%=
% % Survival = ‘ DO: o V%= &:00 % Survival= [ DO o cvu= OO0
42 56
Date || Repl {Rep2 {Rep3|Repd |Reps|Rep6 Rep7{Rep8IRep9| Repi0  Analysi Time Date Ji Repl JRep2{Rep3{Repd|Reps|R Rep?|Rep8|Rep9| ReplQ| Analyst | Tiine
;{a AA-AAAAA/rﬂNL(W( 7/‘01"\/4;(4 panVadlaw! 4}\/4—!”{
V ot B18G A i e MY 11390 % s ~ dna MH |30
v AR IAY Y SIS E7 2(S1Z13STH AIAS
/{34{-\ *RRRAHRQQb'zi# 7/]3'7 AUAA"]’LQ—Q‘)GIZHL:
7'451 2 ' L] OR\)hm’o 7}4AA R@'ASWHJE)‘ZM
| .
7 2z 4L oY 7fr . = L [ \wo
7/ KN AR AR AT 7/ [t YA RIS R E[74 ,
[lZ) o l22led za 1 [2712v ) bz | WA VMs) | Yy loe Torlerled Bl [le 422 WL [1He
x # Young w/o Dead = ZZ,Q CV%=5: ?7 X # Young w/o Dead = quj CV%=2‘(37
X # Young w/Dead = CV%= X # Young w/Dead = CV%=
X % Survival = i Oo, o CV%= O Do \,, X % Survival = ’_OO:OCV%=Q cQO




7-DAY CERIODAPHNIA DUBIA SURVIVAL & REPRODUCTION

DAILY RAW DATA TABLE
PAGE _2 OF _ 2
CLIENT Mena STARTDATEMIME.  »-9-(3 MH 4,5
OUTFALL 00| END DATE/TIME 7-16-3 gL Iy s
LABID # ?421‘7
75 /00

Date | Rep) |Rep2|Rep3|Repd RepS [Repb|Rep?| Rep8|Rep9|Rep10  Analyst { Time Date_Jl Rep! |Rep2{Rep3|Rep4 [RepS |Rep6|Rep?|Rep8fRepS|Replo| Analyst | Tom
7{0 AtA AlAlALA AAH‘ MU s Tho LA A3 4la a8 VadVai N 1y
) i v i i s A D D0 W W/ R G 42 2
7@/},477‘,4,4,4144‘ el o 7//,L,44/r,4 Al 4 4 %‘:’02
‘%7)_7,_2.'{' ‘31}3’6‘-}3%!”5 I5_Lp4lo¢’542. ""’4\)&,12%
7’4U7?&HHH,HP:,/—} Jt;\lbu %{‘AHAHARAAAJ(:}W’
'%_AAH‘???‘?/O“?LNLMO 7/{}__ WAFAIA A AN & o
BT 2 W e [ % e R iy

X # Young wfo Dead = ’Z &, G CV%=é: 4

X # Young w/Dead = CV%=

E%Suwiva1=LDOfo Cv= O <O

X # Young w/o Dead = Z‘f: ? CV% = ?f 92,

X # Young w/Dead = CV% =

X % Survival = /OQ o V%= 5o

x # Young w/Dead =

X % Survival =

I‘xaze Rep) {Rep2 |Rep3 IRepd |RepSiRep6|Rep?|RepB]Repd)Repl0 Analyst | Time ate |l Repl IRep2|Rep3 Rep4lRep5 Rep6iRep?iRep8iRep9|Repl0] Anmalyst | Tine
\\ N
AN
\\
N\, N
N <
\\
N\
X # Young w/o Dead = X # Young w/o Dead =

X # Young w/Dead =

X % Survival =




PIMEPHALES PROMELAS (fathead minnow) SURVIVAL

7-DAY CHRONIC TOXICITY TEST

Gn Jlglelel|B|¢ 8 | 8| & %" faryt= 0.0
32 lelalglgleg ¢ |« |<]|s |9 000 O. o
%l gl gl &l slslle | K€K |¢ [OD-0 8 .50
56 ¥l 181 %lg 1% lglgle |« looo S0
251l &l g|lg |8 [|e«|¢]| gls |¢ 100.0 S-00
0o 1% 1318 |% |8 g 12 | % [¢ |[& loo—o .o
Bt [7-15703 26 oxwo |76 16 500 |

CLIENT/FACILITY Mena DATE/TIME STARTED _ 7-7-/3 M}H /500
OUTFALL # 00} PROJECT# _ 2/22% DATE/TIME ENDED _7)~/6%|3 7 ¢ ;59D
ORGANISM ID# =223 PPo-13- 189
MH

Cone. IIA B c D tﬂ.A B c D E A B < D E A B [ D E A B c D E
Con _r8?588 g |elelelels RI&| % k?l??g?? TRIRIEX
2 Mgl €lglgllsla|<|gls €16 ]es [¢ [mlela[s([R[x[sB]3]F
Yt 1 2181 8818 slglgigle |9]|«]| £ &|&|F|Z|B|EIRIg[Z(TS [R
o6 [sis (38 [3lelegiels |¢ |gl6]g]8 ¢ [T |5[X[3[R [3l5]8]3]x
25 Jelslgle |t Jelslglelslci¢|sls|s [S3slsE xR ]
6o | 41% |8 s%fg Tlegls |8 g(8RI¢gl§ Iz |s=I® IS S |&I3]® &
b, |[)-/0-/3 26 Jsoo “7—_{/'{5 26 _og30|| 7->-13 26 ogfo | H1F (S T 6%’05" 242 3 03501




Huther and Associates, Inc.
environmental toxicologists, biologists, consultants

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

Dateh'ime Start 7/ /R 1)
Projecti 2/ 209 Date/Time End Wf yor

Client

% Effluent

 [on ]

22
7
J%
2
7))

A




| Huther and Associates, Inc.

Yeng

environmental toxicologists, biologists, and consultants

Client / Facility
Lab ID Number 21229
Qutfall Number OO l
Test Date B ’q -3
INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT
Date S;Tp PH | DO ;g cacon? mﬁgy_ wnboslen® | gt ‘_Ng?zhé%t(:ﬁlli'. Avalyst
7a s hweiesy | b W Jmol | s | =
- .
12 haRss) oz | e L IS | < IC
'7//3 I [LIFF| lad 1Y) ( / )
g jedaesul Yo | as Jacal— | — [C
INITIAL CHEMISTRY MEASUREMENTS @ RECEIVING WATER
pwe | T ] | %0 | gt | ety | ot | Retcn | e [,
\
\
N S
\'-‘.._.-——’ \\"-‘v-—,... o
Notes:




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: 7

TEST DATE/TIME: 06/26/13 - 07/03/13
‘ 1100 Hrs - 1100 Hrs

STATISTICALMETHOD: Fishers, Dunnetts/Steels

e ]_ﬁ
CONCENTRATIO}‘_J!_&/L) NUMBER EXPOSED J__ 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

2.5g/L 2.0 g/L. 1.0 ¢/L 0.5 g/L

1156 Bonnie Brae Denton, Texas 76201 {940) 387-1025




2.234

2.024

1.605

1.186

0.977

1.409

1.164

0.675

0.186

-0.059

Reference Tox Sodium Chloride g/L

C. dubia Survival - NOEC

®
[ J
@
[ ]
[

JAVAN

) ! I [ i | f

2 4 6 8 10 12 4 16

n= 19 Mean= 1.605 SD= 0.209 CV= 13.05% Min= 1.500 Max= 2.000

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

18

| i 1 i i i ]

2 4 6 8 10 12 14 16

n= 20 Mean= 0.675 SD= 0.245 CV= 36.25% Min= 0.500 Max= 1.000

18

20

+3.0SD

+2.0SD

Mean

-2.0SD

-3.0SD

+3.0SD

+2.08D

Mean

-2.0SD

-3.08D




Huther and Associates

environmental toxicologists, biologists, consultants

CHRONIC REFERENCE TOXICANT TEST RESULTS

SPECIES: Pimephales promelas
CHEMICAL.: Copper Nitrate
DURATION: 7-Days
TEST NUMBER: 7
TEST DATE/TIME: 06/26/13 - 07/03/13
1500 Hrs - 1500 Hrs
STATISTICAL METHOD: Dunnetts/Steels
CONCENTRATION (ug/L) | NUMBER EXPOSED NUMBER DEAD
12.5 40 0
25 40 0
50 40 3
100 40 7
200 40 27
400 40 33
800 40 40
LOEC FOR NOEC FOR LOEC FOR NOEC FOR
SURVIVAL SURVIVAL GROWTH GROWTH
100 ug/L 50 ug/L 100 ug/1. 50 ug/L

1156 Bonnie Brae

Denton, Texas 76201

(940) 387-1025




151.559

131.039

90.000

48.961

28.441

155.394

130.262

80.000

29.738

4.606

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

/ll
e
)
*
¢
[}
*
¢
¢
| e

{ 1 1 i ] 1 i 1

4 6 8 10 12 14 16 18

n= 20 Mean= 90.000 SD= 20.520 CV= 22.80% Min= 50.000 Max= 100.000

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

20

WAVARAVAVARvaR van

1 I} i 1 ! 1 1 1

4 6 8 10 12 14 16 18

n= 20 Mean= 80.000 SD= 25.131 CV= 31.41% Min= 50.000 Max= 100.000

20

+3.0SD

+2.0SD

Mean

-2.0SD

-3.0SD

+3.0SD

+2.0SD

Mean

-2.0SD

-3.0SD




APPENDIX C
CHAIN OF CUSTODY SHEETS
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HUTHER & ASSOCIATES ,
1156 NORTH BONNIE BRAE STREET
DENTON, TX 76201

(940) 387-1025 s FAX (940) 387-1036

CHAIN OF CUSTODY RECORD

prOJECTH___ A1 22T PROJECT NAME Mo na PERMIT# - 003l
OUTFALL SAMPLES
24-Hr Flow Weighted Composite Other
~ METHODS OF COLLECTION AND COMPOSITE ;

OUTFALL PERSON TAKING . START- END # OF PORTIONS, AUTO COLL. MANUAL COLL. ' AUTO COLL. # OF CONTAINERS |

. NUMBER SAMPLE | DATETEVME DATETIME | COMPOSITED AUTO COMP. MANUAL COMP. MANUAL COMP. | TO BE SHIPPED
(- 073U 20308 o3| ; 4_( 1 ><’ ‘ ‘

‘| Te_,g {200 L2200 ol

R __RECEIVING WATER SAMPLES =~
| SAMPLE IDENTIFICATION (FORREC'NG) | PERSON TAKING DATE | TIME |#OF CONTAINERS TYPE OF TEST jda\/ Q/F

H,0 GRABS, GIVE NAME OF STREAMAND | SAMPLE ' | TO BE SHiRRED- T oS Thn ofF

LOCATION

RELINQUISHED BY: ;/‘,20%/2)/ %ﬂi& -

RELINQUISHED BY:

RELINQUISHED BY:

METHOD OF SHIPMENT:

-~

N

DATE:

DATE:

Greyhound

Pick Up

RECEIVED: W’VVW’L,

TIME:

TIME:

Client Delivered

DATE: 7’9"/3

RECEIVED BY AT THIS DATE/TIME

DILUTION WATER USED
FOR THIS TEST

Other

TIME:

0929

AR s et Y ——~——_—

NAME OF 3G e Cieel

RECEIVING WATER

(an

] | nPs
DATE: _Qzﬁ.:__mlamm; __LZ—(_DQ_ RECEIVED BY AT THIS DATE/TIME OQC‘C e ngo e M‘S o

RECEIVED BY AT THIS DATE/TIME

Y FPs

SAMPLE TEMP. @ RECEIPT.

3.1




HUTHER & ASSOCIATES

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

(940) 387-1025 « FAX (940) 387-1036

PROJECT # A2 PROJECT NAME (\M:\a rermiT# NPDES 0030l

OUTFALL SAMPLES

24-Hr Flow Weighted Composite P( Cther

METHODS OF COLLECTION AND COMPOSITE

OUTFALL PERSON TAKING START 1 END # OF PORTIONS | Auroconr. MANUAL COLL. - AUTO COLL. #0OF CONTAﬁNﬁﬁi !
| NUMBER SAMPLE DATE/TIME DATE/TIME | COMPOSITED AUTO COMP. MANUAL COMP: MANUAL COMP. TO BE SHIPPED

00 (| Felf |39 veldtiaren] 24 | _ |

RECEIVING WATER SAMPLES s
' SAMPLE IDENTIFICATION (FORREC'NG) | PERSON TAKING pATE [ TiME | #0OF CONTARNERS

TYPE OF TEST \ da\./ C/F
| H,0 GRABS, GIVE NAME OF STREAM AND SAMPLE TO BE SHIPPED )
LOCATION : : | ! | U\V\);\@W\Sla =Hh. o

NAME O
~ | S : e — o ; RECEIVING \V\TLR Eati (e QJ@L

r DILUTION WATER USED (ﬂ)
FOR THIS TEST

— - L 1 R
'RELINQUISHED BY: /4/// % ~T~ pare: LOTULZO(F e L‘&Q RECEIVED BY AT THIS DATE/TIME (AFj—' (2 %FQMM

RELINQUISHED BY: DATE: e TIME: . RECEIVED BY AT THIS DATE/TIME
RELINQUISHED BY: DATE: ——  TIME: . RECEIVED BY AT THIS DATE/TIME
METHOD OF SHIPMENT: Greyhound Pick Up i Client Delivered Other //P—S

RECEIVED: %ilz m DATE: 7 //—./3 TIME: 2/30 SAMPLE TEMP. i@ RECEIPT. 3! '4




HUTHER & ASSOCIATES : ) » . . . . A
1156 NORTH BONNIE BRAE STREET

DEATOR T 2oIE BRAE CHAIN OF CUSTODY RECORD

(940) 387-1025 « FAX (940) 387-1036

PROJECT # 9\' g\aq — PROJECT NAME MK\S PERMIT# MB?.E&&@O_EQ@

OUTFALL SAMPLES

24-Hr Flow Weighted Composite X Other

METHODS OF COLLECTIOVAND COMPOSITE
i — N —

OUTFALL - | PERSON TAKING | START | v | 2orrortions | aurocoLL MANUALCOLL. | AUTO COLL. | #OF CONTAINERS |
NUMBER SAMPLE | DATEMIME- | DATEMTIME | COMPOSITED AUTO COMP. | MANVALCOMP. | MANUALCOMP. | TOBESHIPPED

co] [Tt |Feeay 24 X

RECEIVING WATER SAMPLES

SAMPLE IDENTIFICATION (FOR REC'NG) | PERSON TAKING | oare | mme [#oFcontamess C/
H.0 GRABS, GIVE NAME OF STREAMAND | SAMPLE | | ToBESHIPPED | rvreormssr__1lah E ..
LOCATION g 1 | _ N Mo

. - ‘ j NAME OF
— SN R TN ) RECEIVING WATER E[ a\rlc QS@GK

DILUTION WATER USED Lab
FOR THIS TEST

RELINQUISHED BY: # a ,L/H\’ — pare: L 2AJUL By, _OY30_ gecuvep yar Tris parerrne A 55 Sote F[[ Sty TEZD
RELINQUISHED BY: DATE: TIME: RECEIVED BY AT THIS DATE/TIME

RELINQUISHED BY: DATE: TIME: RECEIVED BY AT THIS DATE/TIME

METHOD OF SHIPMENT: Gro¥hound Pick Up Clicnt Delivered Other (£ P 5

L N A6 A T




Huther and Associates

environmental toxicologists, biologists, and consultants

CITY OF MENA WWTF
NPDES PERMIT NO. AR0036692
AFIN 57-00042
BIOMONITORING REPORTING
TEST DATE: 07/09/13

Ceriodaphnia dubia Response

A. If the NOEC for survival is less than the critical dilution, enter a “17;

otherwise, enter a “0”. Parameter TLP3B 0
B. Report the NOEC value for survival. Parameter TOP3B 100%
C. Report the NOEC value for reproduction. Parameter TPP3B 100%

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

E. Report the higher (critical dilution or control) Coefficient of Variation (CV%),

Parameter TQP3B 9.92%
Report Parameter No. 22414 (lowest NOEC value) for Ceriodaphnia dubia. 100%
Pimephales promelas Response

A. If the NOEC for survival is less than the critical dilution, enter a “1

otherwise, enter a “0”. Parameter TLP6C 0
B. Report the NOEC value for survival. Parameter TOP6C 100%
C. Report the NOEC value for reproduction. Parameter TPP6C 100%
D. If the NOEC for reproduction is less than the critical dilution, enter a “1”;

otherwise, enter a “0”. Parameter TGP6C 0
E. Report the higher (critical dilution or control) Coefficient of Variation (CV%),

Parameter TQP6C 7.86%
Report Parameter No. 22414 (lowest NOEC value) for Pimephales promelas. 100%
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Huther and Associates, Inc.
O
environmental toxicologists, biologists, and consultants

TOXICITY TEST REPORT - CHRONIC

Client .......occovvevevennninns City of Mena WWTF Laboratory ID. ..cccoviiivininiininiiiniinnn, 21620
Permit No. ............c.ee. NPDES AR0036692 BeginDate ......c.ccoevvvrvinennnns October 8, 2013
Sample.....cccoeviiiiiiiiii Outfall 001

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 WWTF were delivered by

COLLECTION United Parcel Service courier to Huther & Associates on October 8 and
October 10, 2013. Effluent samples were collected and composited from
Outfall 001 using an automnatic sampler. 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 to Freshwater Organisms,
Fourth Edition" (EPA-821-R-02-013). Note: Due to shipping error, the
third sample did not arrive until test termination date. There was enough
sample two to conduct daily renewals.

The effluent samples were analyzed for total residual chlorine (Standard
Methods, 22™ Edition, 4500-Cl 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 1440 hours, October 8, 2013. 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 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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City of Mena WWTF

SURVIVAL
Ceriodaphnia dubia

REPRODUCTION
Ceriodaphnia dubia

TEST SETUP
Pimephales promelas

Lab ID #21620 Test Date: October 8, 2013

A control of 10 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 1440 hours, October 15, 2013. 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: 7.2 %
NOEC: 100% Effluent

The seven-day Pimephales promelas larval survival and growth test was
initiated at 1600 hours, October 8, 2013. 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 1600 hours, October 15, 2013, 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 (NOEQ).
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City of Mena WWTF

SURVIVAL
Pimephales promelas

GROWTH
Pimephales promelas

SUMMARY

Lab ID #21620 Test Date: October 8, 2013

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: 9.7%
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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Huther and Associates
7-Day/3 Brood Ceriodaphnia dubia Survival and Reproduction Chronic Toxicity Test

CLIENT City of Mena WWTF SAMPLE TYPE 24 Hour Composite
NPDES # AR0036692 DATE COLLECTED 10/07/13  10/09/13
LABID # 21620 DATE RECEIVED 10/08/13  10/10/13
TEST TYPE ' 7 Day Chronic BEGIN DATE/TIME 10/08/13 1440

TEST ORGANISM Cerioduphnia dubia END DATE/TIME 10/15/13 1440
ORGANISM AGE < 24 Hours TEST TEMPERATURE (°C) 25
ORGANISM SOURCE In House PHOTO PERIOD 16-hr. Light 8-hr. Dark
RECEIVING WATER unnamed tributary of Prairie Creek LIGHT INTENSITY 50-100 ft. cndl.
DILUTION WATER Laboratory Adjusted TECHNICIAN T Nesbitt

SURVIVAL & REPRODUCTION SUMMARY

Control 32% EMuenl
Rep | Rap | Rep | Rep | Rap | R4p| Wop | Rep] Wep | op|| ; » [ Rop F«T'ﬁ
Dale il s sz |SalE e bt Dat¢ thize] sioe s b e 2 banianl] o
AlALATAlA]l Al AT A]A] A AlAalAlA]lAalAa]la]lalala
1oner3 lojJofolalofololdfo] o] 3 ffofolofolojJofjalalolo
AlAalAlAalAa]lAa]lAa]lAa]la]aA AlAlA]lAlA]JA]JTATA]A] A
w3 ffolofofafe]ofolofo]ld wiomdffejojofolo]lo]laoa]ofo]|o
AlAalAlAalAalala]lAa]lala AlAalAalalAalala]la]la]la
oMM3 o jojofoalololojo]alon wivsjpalalofolalalolafolo
3l 2|2]JafJ2]aJa]a]2]a2 3J2]3]s]afafafja]a]a
101213 [1#35 (#2820 82 | S [aaigi s e 2] 101213 || SR SRS D2l g liaz]e e
AlA]JALA]lAJA]lA]lA]A] A AlA]JAJA]JA]JA]JA]lA]A] A
10/13/13 3 2 2 3 ol R i 3] 2 2 1071313 | 3 2 3 3] 4 2 31 2 2| 4
e | 7| 7]le8]7|w0]s]7]s8] e 7] 8] 8]1w0]9e]1w]s6]10]n
01413 112 ) ¢ | o 11} 8 | 18|52 10)]10] 10 101413 110 | 12§ 19-] 11 1411 f 434 8| 12] 46
Bl 2] 2123w 2]12 Wh1212)w3)12{12]12]113]12]13
onsns |2 [ | @ B [ 28 | ] ]3] wnsns [ | 2 23 | 24 | | m {2 | 21| 4] 78]
x#Young 227 CV. 7.50% x#Young 241 CV. 7.83%
x% Survival 100% CV. 0.00% x% Survival 100% CV. 0.00%
= J
. 42% Effluenl - __58% Emuanl___

Py ep (’RW ep ; ] Rei mm S‘a‘l:""‘ [Rep[ [RepHep| ! A
1 203k |EG L 8L A oe | 0 ek S e T S e e A R ST
AlAajlAalalala]lalalala AlA]JAJA]JA]JAJTA]lA]A] A

o083 ol ool 0o} otofo-] ol o wosafofoe|lofofpoafo]lalofolo
AlAalalalalalalalala AlAJALA]lA]lA]lA]lA]A] A
1wmon3 |l ojofofaool o BT TR wionsffafajfofjologfoe]lofolola
AlAalalAalAlAalA]lA]lA]A AlA]JALT Al Al Al Al A]A] A
wominafojoclolofor]a.fojofo]o s firefos el ajloafojejolsla
2| 3| 2|aflal2]z2]3]z2]a 214131 3)21ar2148s]>
101213 [{R2E s imorimaslm s 20 e luss s a e 3 2 a2z a 3]s
AlAlALA]lA]lA]lA]lA]A]A AJlA|lAlA]lA]JA]A]A]A]A
10/1313 [lE28 3o IS qng S0 20 o 2riean g b & 101313 |}'2 | 41 3| 3 23} 2]4a]s]s
8| a|s]ls]s8|lwfjwo]7]7]e6e 9|l e| 7| e]a]w]jw]als]es
101413 |10 ) 11 ] 10 [ p itz b2 f90 ) 0.):92 101413 i1 [ 3 f 10 12 0] 3] 2] 2p1t] 72
1412121121 12]13]13]12]13 13|12 1313 12]14]12]12]1a] 13
10n5n3 |24 [ 23 [ 22 FRpe ek ¥ _@m 10115013 é@ R ?E@EE
x#Young 236 CV 572% x#Young 243 CV. 550%
x% Survivel 100% CV. 0.00% X% Survival 100% CV. 0.00%
where A= Alive ex 1 ex 2
5 = Alive, 5 young A |alive today 5 |aiive 5 young loday
D = Dead 4 |lolal young lo dale 12 [total young lo dats

D6 = 5 Young, Femals diad
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Huther and Associates
1-Day/3 Brood Ceriodaphnia dubia Survival and Reproduction Chronic Toxicity Test

City of Mena WWTF Lab ID# 21620 Test Date: October 8, 2013
75% Effiuent ____100% Effluent R ——
U"'1|132[3L4 s|efl7|8fs]0 D“'[1 21:?-4 516718 e-n:?‘
AlAlAJAJTA]J Al Al ATA] A AlALlAlAlAlA[ATATAT A
wesffototojofofJo|lolofol o w3y ojojJolofo]oloafolol o
AlAVAJ Al Al AT AT ATATl A AlAJA|lA|lA|lAlATATAT A
wwsffolo|folofolalololol] o wwsffojofofo]lolofololol o
AlAJAJAJA]J Al ATAT AT A AlA|lA|lAlA]ATATATATl A
wivaffoltofojo]loJo]lololol o wmmagofojJololoflolololol oo
2| 3| 2|4a|la]lsa[al3lz2]3 2313|423l 4a]l3lz2]3a
w2 3Tz 4 s 433 32] wizis 213 3] afz]3]4ts] 23]
AlAJAlAJAJ AT AT ATl AT A AlAlAlA[A]l AT ATAl ALl A
1wy 2 [ 3 24|l 4l 3 sl 2l s w3l 2] 3g3] 4] 22343213
8l7]|8]l 7| 7]elelelsal7 7171876679109
Wwia3 ff10) 10| 10| M| 10]43f 12| 4% | 19| 10 W3 ) 9 f10| M| 1v] 8f12] 1] 12] 12] 12
V)23 13[14a]12[13]12]12] 12 12112 3] 1312|1313l 13] 2
s [[BTZ w24 | 2 2523} 23| 2] s [T 2 4| 24| 20| B[ | BT B
x#Young 234 CV. 459% x#Young 235 CV. 8.09%
X% Survival 100% CV. 0.00% X% Survival 100% CV 0.00%
| e |
where. A = Alive ex1: ex2
5 = Alive, 5 young A |alive loday S |alive. § young today
D = Dead 4 |tolal young to dals 12 |lotal young to date

D5 = 5 Young, Fermale 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# 21620 Test Date: October 8, 2013

WET CHEMISTRY MEASUREMENTS

pac } Time | Tcinp Sz:::p.‘ : - pH ofSplumm ; Ah:"«:qux‘r
, : O SEROONE 1 2% 2% | s6% | 5% | 100% |
10/08/13 Start 25.0 1 7.61 7.56 7.48 7.44 7.36 6.77 STC
g3 | e | 2da | v | v | o750 | e |w | 7w | g | e
10/09/13 Renew 24.5 1 1.57 7.51 7.46 7.40 7.30 6.96 GZK
dofals | san | osi | 1 | e | 7s | 70 | e | o | ja | i@
10/10/13 Renew 24.8 2 8.07 7.82 7.34 7.30 7.25 7.04 SCC
U T i R 2 7.1 7.60 o 7.36 7261 i} 86C
10/11/13 Renew 25.1 2 7.64 7.53 7.43 7.36 7.30 6.97 SCC
01213 | 9%H. | 256 2 7.98 7.82 1,70 7571 746 7.29 sce
10/12/13 Renew 24.3 2 7.68 7.66 7.58 7.51 741 6.99 SCC
5,’&@3'@3 | 120Hr | 254 2 7.7 7.62 753 7.39 7650 Ao
10/13/13 | Renew | 252 2 162 | 7.5 749 | 7.42 730 | 7.1 STC
00413 | M4Er | 252 2 735 | 761 | 756 | 745 | 736 | 72 STC
10/14/13 Renew 25.1 2 7.58 7.53 7.47 7.39 7.26 7.00 STC
ifsns | te8Hi | 250 2 760 | 147 b 740 |73 | 12 |oTm GZK
S e s
i ia Pt e 1 e S CONG | n% | 2% s | 75% | w00

1000813 | Sart | 250 1 826 | 8.3 8.77 8.83 8.96 8,66 STC
10/09/13 | 24Hr, | 244 TR R T T T
10/0913 | Renew | 24.5 ! 802 | 820 | 7.8 8.09 | 811 8.21 GZK
W13 | Aadr | 254 | 1 824 | 835 | s | 80s | 7o | 800 | scc
10/10/13 Renew 24.8 2 8.24 8.28 8.67 8.79 8.63 8.97 SCC
v | »H. | 251 2 807 | 79 Y 78 | 78 | 798 | 78 | sce
10/11/13 Renew 25.1 2 8.00 8.59 8.23 8.36 8.51 8.75 SCC
o | dehn | 256 2 8.21 8o) | 7.9 8.19 819 | 820 s
10/12/13 Renew 24.3 2 8.08 8.04 7.95 7.91 8.17 B.75 SCC
@S f ok | s | 3 | do¢ | s% | aB | 776 | 8ss | sas | sic
10/13/13 Renew 25.2 2 8.28 8.72 8.86 8.74 8.87 8,94 STC
413 | (d4Hr | Y e [ | §R | 7 | s | 9w | ste
10/14/13 2 8.12 8.22 8.35 8.71 8.16 8.24 STC
01513 2 8.5% 8.32 194 (JREmas P meas 756 IGZK
400 2 8 o2k , ;
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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# 21620 Test Date: October 8, 2013
INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT
Samp., Hardness Alkalinity Conduct. Resid.Ci2 Dechlor(mL)

Dia No. H PO | mgrcicost | mpi Gacos? ) wmbisiomd mg/L ! Na25203 mg/L ! Analyst
10/08/13 1 6.77 8.66 2% 20 203 <0.01 N/A N
10/10/13 2 6.97 8.75 20 2 198 <0.01 N/A ™
10/08/13 || Con 7.61 8.26 40 9 210 <0.01 N/A TN

""Measurements taken in 100% solution.
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Huther and Associates, Inc.
Begin Date: October 08, 2013
Lab I.D.# 21620

CERIODAPHNIA DUBIA STATISTICAL ANALYSES

Reproduction
Summary Statistics on Transformed Data Table 1 of 2 ANOVA Table
Grp Identification N Min Max Mean SOURCE DF SS MS F
1 Control 10 21.000 25.000 22.700 Between 5 16.000 3200 1.286
2 32% Effluent 10 21.000 28.000 24.100
3  42% Effluent 10 21.000 25.000 23.600 Within (Error) 54 134400 2.489
4 56% Effluent 10 22.000 27.000 24.300 Total 59 150.400
5 75% Effluem 10 22.000 25.000 23.400
6 100% Effluent 10 20.000 26.000 23.500 Critical F value = 2.45 (0.05,5,40)

Summary Statistics on Transformed Data Table 2 of 2

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

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

Grp Identification Variance Sd Sem C.V.% Mean
1 Control 2.900 1.703  0.539 7.50 Transformed Calculated In
2 32% Effluent 3.656 1.912  0.605 7.93 Grp Identification Mean Original Units T Stat Sig
3 42% Effluent 1.822 1.350 0.427 5.72 1 Control 22.700 22.700
4 56% Effluent 1.789 1.337 0.423 5.50 2 32% Effluent 24.100 24.100 -1.984
5 75% Effluent 1.156 1.075 0.340 4.59 3 42% Effluent 23.600 23.600 -1.276
6 100% Effluent 3.611 1.900 0.601 8.09 4 56% Effluent 24.300 24.300 -2.268
5 75% Effluent 23.400 23.400 -0.992
6 100% Effluenm 23.500 23.500 -1.134
Dunnett table value = 2.31 (1 Tailed Value, P=0.05, DF=40,5)
No statistically significant difference
Chi-Square Test For Normality: Actual And Expected Frequencies Dunnett's Test - Table 1 of 2 Ho:Control < Treatmerit
Interval < -1.5 -1.5t0-0.5 -0.5t00.5 >0.5t0 1.5 >1.5 Difference
Num of Minimum Sig Diff % of from
Expected 4.020 14.520 22.920 14.520 4.020 QE Identification 8925 Qll QOrig. Units) Control Control
Observed 4 12 25 17 2 1 Control 10
2 32% Effluent 10 1.630 7.2 -1.400
Calculated Chi-Square goodness of fit test statistic = 2.0648 3 42% Effluent 10 1.630 12 -0.900
Table Chi-Square value (alpha = 0.01) = 13.277 4 56% Effluent 10 1.630 72 -1.600
5 75% Effluent 10 1.630 7.2 -0.700
6 100% Effluent 10 1.630 7.2 -0.800

Data Pass normality test. Continue analysis.

Bartlett's Test For Homogeneity of Variance

" Calculated B statistic = 4.31

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.
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Huther and Associates
1-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

CLIENT City of Mena WWTF SAMPLE TYPE 24 Hour Composite
NPDES #  AR0036692 DATE COLLECTED  10/07/13 10/09/13
LABID # 21620 DATE RECEIVED 10/08/13 10/10/13
TEST TYPE 7 Day Chronic BEGIN DATE/TIME  10/08/13 1600
TEST ORGANISM Pimephales promelas END DATE/TIME 10/15/13 1600
ORGANISM AGE < 24 Hours TEST TEMPERATURE (°C) 25 + |
ORGANISM SOURCE In House PHOTO PERIOD 16-hr. Light 8-hr. Dark
RECEIVING WATER  unnamed tributary of Prairie Creek LIGHT INTENSITY  50-100 ft. cndl.
DILUTION WATER Laboratory Adjusted TECHNICIAN M. Horner
SURVIVAL SUMMARY
Eoxe 100913 10/10/13 10/11/13 10/12/13 10/13/13
Jalslc|pfiEfla[B]c|p]ellalslc]olella]a][c|olElalBlclDlcE
Con || 8 J8je|8iis|s|[s|s{sfls]|]s]|s|s|si{a]s]|s|s][sls[sls[als
% (8)8fi8|ls]ells]|s|s]|s|siis|ls|ls]alslls|ls]{s|s|slslsls 813
2% 18| 8|8)8|8ls|s|8|s|slfls{s]|s|ls|s|s]s|sls|slfalels]|sls
So% 8|8 |8(8}8|8|8|s|e|sflsa|s|s|s|[sifs]|s]|s|s|slls|s]ls]|sls
5% [le]8|8i8|8lils|s|s8|8|slisa|sls|sf{sls|s|s]|s|s|la]lslels]s
0% |[8) 8|88 |88 {6 |88 [sflsfs]|s|s|s|s|s|e|s|sls|sls]|s]s
[
1044713 10/15/13
Conc —r e ; x:% CV. %
A[{B|lC|ID|E|A|B|cC| D] E| Survival
Com |l 8| 8| 8| 8| 8| 8|s|s]|s]s 100.0 0.00
2% |8 8] 8| slsls|s]|s]s]|s]| 1000 0.00
2% 18| 8| 8| 8f{s| 8|s8|s|s]| sl 1000 0.00
56% 8 8 g8l 8l 8 8 8 8| 81| 8 100.0 0.00
5% 8 (8| 8| 8|8 8|88 8] 8| 100 0.00
100% (| 8| 8| 8] 8| 8| 8]8)s8)|s| s8] 1000 0.00
MEAN DRY WEIGHT PER REP
~ RepA Rep B Rep C l Rep D Rep E X CV.%
0.4650 0.4290 0.4770 0.4950 0.4260 0.4584 6.58
0.4890 0.5040 0.4440 0.4860 04920 0.4830 4.73
0.4260 04750 0.5040 0.4460 0.4920 0.4686 6.89
0.4910 0.4220 0.4650 0.4290 0.5030 0.4620 7.82
75% 0.4470 0.4860 0.5030 0.4490 0.4860 0.4742 5.25
O 100% 0.5030 0.4250 0.4670 0.4560 0.4910 0.4684 653
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Huther and Associates
7-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

City of Mena WWTF Lab ID# 21620 Test Date: October 8, 2013

WET CHEMISTRY MEASUREMENTS

Samp. | ~ pHof Solution
el R coNL] ma E R sXTE By e
7.56 7.48 7.44 7.36 6.77 STC
T T T R R R e GZK
7.51 746 | 740 | 730 | 6.9 GZK
7.82 7.34 7.30 .25 7.04 SCC
A ey e el e
7.53 7.43 7.36 7.30 6.97 SCC
i S e el B T e ScC
766 | 158 | 751 | 7.41 6.99 scc
: ] el T R PO [ A T
7.62 7.57 7.49 7.42 7.30 7.11 STC
W as el asiigse | aioise
7.58 7.53 747 7.39 7.26 7.00 STC
e | 68 | 67s | 669 | 6% | 659 | srC

10/08/13
10/09/13
1o

10/10/13

105113

10711713

10/12/13
10/13/13
RGEEa
10/14/13
053 |

i

BNl |lvljo|lvw|l—]~

NI N

Sanps | DO (mg/L) of Solution :
Nor N con | oaw [law [ sew [ owsw [ joom
1 8.26 8.32 8.77 8.83 8.96 8.66 STC
‘ i D A I T [ GZK
8.02 8.20 7.87 8.09 8.11 8.21 GZK
el 80F | 829 789 | 7.35 et i TS
8.24 8.28 8.67 8.79 8.63 8.97 scc
s Il 2% L sbo lrae e 7o [ienes sce
8.00 8.59 8.23 8.36 8.51 8.75 sCC
caar | e T sast s ]I [ ieeul]| s
8.08 8.04 7.95 7.91 8.17 8.75 scc
e[ 2w | 7e0 | %ot | 750 | 76| sic
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Huther and Associates
7-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

City of Mena WWTF Lab ID# 21620 Test Date: October 8, 2013
INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT
Samp. Hardness Alkalinity Conduct, Resid.CI2 Dechlor(mL)

o No. P DO || mgLcaco3! | mgL cacos? || umbosiem! mg/L ! Na25203 mg/L } Antlyst
10/08/13 1 6.77 8.66 24 20 203 <0.01 N/A TN
10/10/13 2 6.97 8.75 20 24 198 <0.01 N/A TN
10/08/13 | Con 7.61 8.26 40 96 210 <0.01 N/A N

Measurements taken in 100% solution.
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Huther and Associates, Inc.
Begin Date: October 08, 2013
Lab I.D.# 21620

PIMEPHALES PROMELAS STATISTICAL ANALYSES

Growth
Summary Statistics on Transformed Data Table 1 of 2 ANOQOVA Table
Grp Identification N Min Max Mean SOURCE DF SS MS F
1  Control 5 0.426 0.495 0.458 Between 5 0.002 0.000 0.433
2 32% Effluent 5 0.444 0.504 0.483
3 42% Effluent 5 0.426 0.504 0.469 Within (Error) 24 0.021 0.001
4 56% Effluent 5 0.422 0.503 0.462 Total 29  0.023
5 75% Effluent 5 0.447 0.503 0.474
6 100% Effluent 5 0.425 0.503 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.% Mean
1 Control 0.001 0.030 0.013 6.58 Transformed Calculated In
2 32% Effluent 0.001  0.023 0.010 4.73 Grp Identification Mean Original Units T Stat Sig
3 42% Effluent 0.001 0.032  0.014 6.89 1 Control 0.458 0.458
4 56% Effluent 0.001 0.036 0.016 7.82 2 32% Effluent 0.483 0.483 -1.304
5 75% Effluent 0.001 0.025 0.011 5.25 3 42% Effluent 0.469 0.469 -0.541
6 . 100% Effluent 0.001 0.031 0.014 6.53 4 56% Effluent 0.462 0.462 -0.191
5 75% Effluent 0.474 0.474 -0.838
6 100% Effluemt 0.468 0.468 -0.530
Dunnett table value = 2.36 (1 Tailed Value, P=0.05, DF=24,5)
No statistically significant difference
Shapiro - Wilk’s Test For Normality Dunnett's Test - Table 1 of 2 Ho:Control < Treatment
D = 0.021 Difference
Num of Minimum Sig Diff %of . from
W = 0.917 Grp Identification Reps  (In Orig. Units)  Control [Control
) 1 Control 5
Critical W (P = 0.05) (n = 30) = 0.927 2 32% Effluent 5 0.045 97  -0.025
" — — — 3 42% Effluent 5 0.045 9.7 -0.010
Critical W (P = 0.01) (n = 30) = 0.900 4 56% Effluent p 0.045 9.7 -0.004
Data Pass normality test at P=0.01 level. Continue analysis. S 75% Effluent 5 0.045 9.7 0.016
6 100% Effluent 5 0.045 9.7 -0.010

Bartlett's Test For Homogeneity of Variance

Calculated Bl statistic = 1.01

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

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

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

environmental toxicologists, biologists, consultants
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Projectit D/E2D Date/Time End /e?a;? L2 L
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Client / Facility

Lab ID Number a “ Qa( y

Huther and Associates

o

environmental toxicologists, biologists, and consultants

Outfall Number

0l

(0-83

Test Date
INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT
Date s::? | M DO I mg/L cacos! mg?ll.kgmcjgs' m?ﬂ::l/l:;' ,“nfi?fr" Nz?zht‘g(ﬂl @’“
%11 Nenigud a4 | 20 | 23] 20a] Wa |-
’% R % sl 20 24 | 193 | Zo.ol r\Ja -
9/ [CoM ] 7613261 U0 | Qb #rayo — 1 — N
INITIAL CHEMISTRY MEASUREMENTS @ RECEIVING WATER
o | R ] o] 00 | e | ey | Conter | et Ne2SOs || Amlyst
\' \\ o

Notes:
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e T

environmental toxicologists, biologists, consultants

e ——

CHRONIC REFERENCE TOXICANT TEST RESULTS

—

SPECIES: Ceriodaphnia dubia
CHEMICAL: Sodium Chloride
DURATION: 7-Days
TEST NUMBER: 10
TEST DATE/TIME: 10/01/13 - 10/08/13
1630 Hrs - 1630 Hrs
STATISTICAL METHOD: Fishers, Dunnetts/Steels
T i ———
|__CONCENTRATION , NUMBER EXPOSED NUMBER DEAD
0.5 10 0
1.0 10 0
1.5 10 0
2.0 10 7
2.5 10 10
3.0 10 10
4.0 10 10
—_——
LOEC FOR NOEC FOR LOEC FOR NOEC FOR
SURVIVAL SURVIVAL REPRODUCTION REPRODUCTION
2.0 g/L 1.5 g/L 1.5 g/L 1.0 g/L
1156 Bonnie Brae Denton, Texas 76201 (940) 387-1025




2.125

1.941

1.575

1.209

1.025

1.491

1.235

0.725

0.215

-0.041

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

|

L ]
d

J

p
.

L
&
[ ]

1 | ] ! ] 1 L 1

4 6 8 10 12 14 16 18

n= 20 Mean= 1.575 SD= 0183 CV= 11.63% Min= 1,500 Max= 2.000

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

20

V v/

| i ] ' (] L

y) 6 ) 10 12 14 16 18

n= 20 Mean= 0.725 SD= 0.255 CV= 35.20% Min= 0.500 Max= 1.000

20

+3.(

+2.0

Mea

-2.0¢

-3.0¢

+3.0¢

+2.0¢

Mean

-2.08!

-3.08I




environmental foxicologists, biologists, consultants

CHRONIC REFERENCE TOXICANT TEST RESULTS
SPECIES: Pimephales promelas
CHEMICAL.: Copper Nitrate
DURATION: 7-Days
TEST NUMBER: 10
TEST DATE/TIME: 10/01/13 - 10/08/13
1530 Hrs - 1530 Hrs
STATISTICAL METHOD: Dunnetts/Steels
CONCENTRATION (ug/L) NUMBER EXPOSED NUMBER DEAD
— —— ]
12,5 40 0
25 40 0
50 40 0
100 40 10
200 40 23
400 40 40
800 40 N 40
LOEC FOR NOEC FOR LOEC FOR NOEC FOR
SURVIVAL SURVIVAL GROWTH GROWTH i
200 ug/L 100 ug/1, 100 ug/L S0 ug/L |

1156 Bonnie Brae Denton, Texas 76201 (940) 387-1025




Reference Tox Copper Nitrate ug/l.
P. promelas Chronie Survival - NOEC

151.559 - +3
131.039 +2
¢——9— 9o & -——o~——o——-o--—o—-—o~—~¢b’
48.961 : | - -2.0
28.441 -3.0
7 2 6 8 10 12 14 16 18 20
N= 20 Mean= 80.000 SD= 20,520 Cvs= 22.80% Min= 50.000 Max= 100.000
Reference Tox Copper Nitrate ug/L
P. promelas Growth - NOEC
156.394 +3.0S
130.262 +2.08
TN A T
80.000 \/ - Mean
29.738 208D
4.606 . -3.08D
y; 5 8 10 12 14 16 18 20
n= 20 Mean= 80.000 SD= 25 131 CV= 31.41% Min= 50,000 Max= 100.000
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HUTHER & ASSOCIATES
1156 NORTH BONNIE BRAE STREET
DENTON. TX 76201

(940) 387-1025 « FAX (940) 387-1036

Ala20

CHAIN OF CUSTODY RECORD

Mena

PERMIT# WZ

PROJECT # PROJECT NAME
OUTFALL SAMPLES
24-Hr Flow Weighted Composite__; Other
METHODS OF COLLECTION AND COMPOSITE
OUTFALL. PERSON TAKING | START END & OF PORTIONS AUTO COLL. MANUAL COLL. AUTO COLL. # OF CONFAINERS
NUMBER . SAMPLE DATETIME DATE/TIME } COMPOSITED AUTO COMP. MANUAL COMP. MANUAL COMP. TQ BE SHIPPED
— D& T 07N A3 ‘ A - § -

Tost i S X |

00 | < &4 (20> (280 | AY | |

RECEIVING WATER SAMPLES

LOCATION

SAMPLE IDENTIFICATION {FOR REC*NG)
H,0 GRABS, GIVE NAME OF STREAM AND

PERSON TAKING
SAMPLE

TYPE OF TEST ’-Z AB,J g/F:
LN ot =i o

DATE,

/’nw,_' #OF CONTAINERS
: TO BE SHIPPED

Y

/ NAME OF N
» RECEIVING WATER Ea\ﬁ € QIQQL
DILUTION WATER USED { ab
FOR THIS TEST

<

/

-
RELINQUISHED BY: 41/‘/‘, / 'uff/z:-/\ i S
Al /

RELINQUISHED BY:

RELINQUISHED BY:

METHOD OF SHIPMENT:

OF%:,‘C e g@e - MQ(/IC(

DATE: QZ_Q_CKZDIEME: _/_12 RECEIVED BY AT THIS DATE/TIME O7 &N 26/3//&'/ Q.
DATE: TIME: RECEIVED BY AT THIS DATE/TIME
DATE: TIME: RECEIVED BY AT THIS DATE/TIME
Greyhound Pick Up Client Delivered - Other U PS
pATE: __[0%-13 e /O30 SAMPLE TEMP. (¢ RECEIPT., d ! ‘/'/

“Pormor_
RECEIVED:

ART PANE _ | A CNDY AN MACE CAAT 2 Amrny




HUTHER & ASSOCIATES

1156 NORTH BONNIE BRAE STREET L |
DENTON. TX 76201 CHAIN OF CUSTODY RECORD

(940) 387-1025 « FAX (940) 387-1036

PROJECT # Q oo PROJECT NAME ‘_\(\em PERMIT# M,QDE&_MMQ

OUTFALL SAMPLES

24-Hr Flow Weighted Composite Other;

__ METHODS OF COLLECTION AND COMPOSITE

END # OF PORTIONS AUTO COLL. MANUAL COLL. AUTO COLL. | #0F CONFAINERS
DATE/TIME COMPOSITER | AUTO COMP. MANUALCOMP. | MANUALCOMP. | TO BESHIPPED

OUTFALL PERSON TAKING | START
NUMBER SAMPLE DAYETFIME

00/ Jebe |55 S 2y X | _ }

RECEIVING WATER SAMPLES

SAMPLE IDENTIFICATION (FOR REC'NG) | PERSON TAKING DATE | TIME | #OF CONTAINERS TvPE OF TEST._ VAR, [ C/l:
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| B 1 aine Creey

_— - — 1 _ : RECEIVING WATER
DILUTION WATER USED
/_/ ‘ , FOR THIS TEST L ap

- - - o9 KT 20513 3
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4 o
RELINQUISHED BY: DATE: —— . TIME: —______  RECEIVED BY AT THIS DATE/TIME
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METHOD OF SHIPMENT: Greyhound Pick Up Client Delivered Other UP-S - _
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Huther and Associates, Inc.

environmental foxicologists, biologists, and consultants

CITY OF MENA WWTF
NPDES PERMIT NO. AR0036692
AFIN 57-00042
BIOMONITORING REPORTING
TEST DATE: 10/08/13

Ceriodaphnia dubia Response
A. If the NOEC for survival is less than the critical dilution, enter a *“1™;

otherwise, enter a “0”. Parameter TLP3B 0
B. Report the NOEC value for survival. Parameter TOP3B 100%
C. Report the NOEC value for reproduction. Parameter TPP3B . - 100%

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

E. Report the higher (critical dilution or control) Coefficient of Variation (CV%),

Parameter TQP3B 8.09%
Report Parameter No. 22414 (lowest NOEC value) for Ceriodaphnia dubia. 100%
Pimephales promelas Response
A. If the NOEC for survival is less than the critical dilution, enter a “1™;
otherwise, enter a “0”. Parameter TLP6C 0
B. Report the NOEC value for survival. Parameter TOP6C 100%
C. Report the NOEC value for reproduction. Parameter TPP6C 100%

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

E. Report the higher (critical dilution or control) Coefficient of Variation (CV%),
Parameter TQP6C 6.58%

Report Parameter No. 22414 (lowest NOEC value) for Pimephales promelas. 100%

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




CITY OF MENA WWTF
OUTFALL 001

Chronic Biomonitoring Report
Permit Number NPDES AR0036692

Ceriodaphnia dubia
Pimephales promelas

October 8, 2013

Reviewed by:_ //.,{’/'//'// %/é/é/y

uce Huther, Technical Director
Huther & Associates, Inc.
1156 North Bonnie Brae
Denton, Texas 76201
(940) 387-1025, Fax: (940) 387-1036
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Huther and Associates, Inc.
L
environmental toxicologists, biologists, and consultants

TOXICITY TEST REPORT - CHRONIC

Client .....covevvvnvinennnnnnn. City of Mena WWTF Laboratory ID. ......c..oiiiviiniiininniinnn, 21620
Permit NO. ...ocvvvninaninn. NPDES AR(0036692 BeginDate .......ccoevvvinvinnnenns October 8, 2013
Sample.....cooviviniiiii e Outfall 001

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

SAMPLE Composite efftuent samples from City of Mena WWTF were delivered by

COLLECTION United Parcel Service courier to Huther & Associates on October 8 and
October 10, 2013. Effluent samples were collected and composited from
Outfall 001 using an automatic sampler. 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 to Freshwater Organisms,
Fourth Edition" (EPA-821-R-02-013). Note: Due to shipping error, the
third sample did not arrive until test termination date. There was enough
sample two to conduct daily renewals.

The effluent samples were analyzed for total residual chlorine (Standard
Methods, 22™ Edition, 4500-Cl 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 1440 hours, October 8, 2013. 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 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 remewed 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 #21620 Test Date: October 8, 2013

A control of 10 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 1440 hours, October 15, 2013. 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 mo statistically significant differences
between the control and any of the effluent concentrations.

LOEC: Not Applicable PMSD: 7.2 %
NOEC: 100% Effluent

The seven-day Pimephales promelas larval survival and growth test was
initiated at 1600 hours, October 8, 2013. 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 1600 hours, October 15, 2013. 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 #21620 Test Date: October 8, 2013

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: 9.7%
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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Huther and Associates

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

CLIENT City of Mena WWTF SAMPLE TYPE 24 Hour Composite
NPDES # AR0036692 DATE COLLECTED 10/07/13  10/09/13
LABID # 21620 DATE RECEIVED 10/08/13  10/10/13
TEST TYPE * 7 Day Chronic BEGIN DATE/TIME 10/08/13 1440
TEST ORGANISM Cerioduaphnia dubia END DATE/TIME 10/15/13 1440
ORGANISM AGE < 24 Hours TEST TEMPERATURE (°C) 25
ORGANISM SOURCE In House PHOTO PERIOD 16-hr. Light 8-hr, Dark
RECEIVING WATER unnamed tributary of Prairie Creek LIGHT INTENSITY 50-100 ft. cndl.
DILUTION WATER Laboratory Adjusted TECHNICIAN T Nesbitt
SURVIVAL & REPRODUCTION SUMMARY
Control i 32% EMuenl
PLCE RIS D R [ Y i D e Dalec etk asli s s fisind a ondiui] o
Alalaftalalalalalala Alalalalalalalalala
oo lojJololalolo]lololo]o o3 flofo]ofolofjofjoaldloflo
Alajlalalalalalalala AlAalAalAa]lAalalalalal]a
wwi3ffolofojlefojofofjofjald wioaflejoeloefolololalalofo
Alalalalalalalalala Alalalalalalalalala
wonma flofojrafalo]o]opo]aelo wimaflojalofolalaloloafo]o
df2lz2laf2]a]s4]a]2]2 al2f3]Jafal2a]a|]z2]2]4
101213 ||R3i jsanmon pisii2c ] s Ay 2]z [ab AT | OO R R 250 RS P e 0 I T R T
Alalalalalalalalala AlalJAala]lAalalalalala
101313 fasipeai iy vy s 18121 2 1014313 R 8 [Ei silis L 4] akalali21¢
el 7| 78] 7][1w0]s]7]s8]s 7]10] 8] 8]w0]e]1w0]6]10]n
o143 (12 ) o) o f1nf o] s]s2f1w0]10] 10 101413 110 | 12 J 19| 11 J1a) 11 )43 8] 2] 46
1B3l12] 12 n]22]12]13]13]12]12 wi12f12]13f12]12][2]13]12]13
ionsna [28 [ 2121 T b o | 26 | %] 2] 22 ] & 1onsna |23 | 24 23 | 24 | 28| 25 | %6 | 21| 24| 28]
x#Young 227 CV. 7.50% x#Young 241 CV. 7.93%
x% Survival 100% CV. 0.00% X% Survival 100% CV. 0.00%
42% Effluent 56% Efftuant
[Rep| Rep mﬁf o ' [ |fRen] Ren| Rep| ; [Rep] [
Date |1y | [kt ptal (et | o Tir hiaii ) e| lvo: Oste Ioagde: Liaitdiei L addian] izd 1 andg e o
AlAalAalAalAa]JA]lAalAa]Aa] A AlA]JAJTA]JALATA]TA]A]A
ooe/3 oo oo o) ool o] o] o w3 ffofejlolofajfojalofgolo
AlalalalalalalAalala AlA]JAJA]J Al AL AT A]A] A
1wnon3 |loj of ol ool o] o B8 TR wionsffajlafojojofoe]lojfodonlae
AlAalAalA]JA]lA]lA]lA]A]A AlalJAlalalalalalala
onina ffof ol ol oefor]afo)o} oo wivs lecfat el alafofaejolalo
2| 3] 2]4a]af2]23]z2]a 2 a]3]aJzaf{a]2|[4a]s]a
101213 |20 s (o PR arsimani [ 2 [ 2e f e sl B o fad 101213 1R27 [Ean e gs [y 2t eg pegs paad e s s
AlA]lAJA]lA] Al A]A]A]A AlAJATALALAJA]LA]A]A
10/1343 [IS20 ] pton g a2 [hiiay pa b b 1011313 2 (Sl usnlnss 2 p s pr2 id ey
a|lafls]ls]sfwofw]7r]7]6e 9 le|7]e]ajJwo]w]a|]s]os
10114113 |1 10 | 11 ] 10 {8 a1 a2 12 p 90| 0.}:92 10413 fF1s [ 13 10 12| 0] 18] 2] 2.} 11 ] 42
1412121121 ]12]13]13]12]13 13|12 13|13 12]14]12]12]1a] 13
10nsn3 |24 23| 22 [eap | ek ok ' 1orsn3_|[ 24 728 {728 | 28 "R |97 | ek {24 | %4 | 25
x#Young 236 CV 572% x#Young 243 CV 550%
X% Survival 100% CV. 0.00% X% Survival 100% CV. 0.00%
where A= Alve ex 1. ax2
5 = Alive, § young A |alive today 5 |aive §young loday
D = Dead 4 |lolal young lo dale 12 [total young lo date

D§ = 5 Young, Femals diad
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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# 21620 Test Date: October 8, 2013
75% Effluent ___ 100% Effluent -
lefz[a“ Bilail 7| s 911? Dale 14| 2 awf”"?“?“f’. 9:?
AlAlATAl Al Al AT Al A] A AlAlAT Al AlA]TATAlATl A
weedflofotojfolojJo|loJofoTl o v olojolofofolofolafo
AlAJTATATAl AT ATAT Al A AlAJAJAJA]JATAlAlA] A
wonjfojofogjlofol{alo|lol o] o wvvsffojojofo]Jolofololol o
AlAJA]JAlTA]JATATATAT A AlAlA]JAJA]JATATATAL A
3 ffojofofo]lofolololol o wiimajofojJolo]lofo]Jolo|lo]lo
2l 3afl2]afalala]af2]3 2|1 3}3]al2][afa]lalz2]3
nzns P2 S il s a | s 8. 2] w3233 af2]3]4tal 2l 3]
A A A A A A A A A A A A A A A A A A A A
vl 2 3[2F4]3]4]3]sT 23 w3z afafd]zfaltal{slz] 3
8l7]|8|7]7]e]s]efa]z7 7171876l 7)010]o9
W3 fof 1040 Mfwo]4af12( 1] 11| 10 Wil 810|141 8f12] 1| 12]12] 12
V2133141213 ]12z2]12]12 1201213 1@3[2[1a]13]1a]13] 12
wig [B| 2| B[4 A BB 0] %] sy |22 24| 24| 20| B[ 24| BB
x#Young 234 CV. 459% x#Young 235 CV. 8.09%
X% Survival 100% CV. 0.00% x% Survival 100% CV 0.00%
] _ |
where. A = Alive ex1: ex2
5 = Alive, 5 young A |alive loday S |alive. § young today
D = Dead 4 |lolal young 1o dals 12 |lotal young to date

D5 = 5 Young, Fermale died
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City of Mena WWTF

—1

Huther and Associates

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

Lab ID# 21620 Test Date: October 8, 2013

WET CHEMISTRY MEASUREMENTS

: B S  pH of Solatic Rl
Dare. ¢ Time Temp S;g;lp.. i -1 i e un . : ~Analyst
i e e 4 CON“ | % | 9% | 56% | 75% | 0% ¢ 3
10/08/13 Start 25.0 1 7.61 7.56 7.48 7.44 7.36 6.77 STC
Wopns | 2 | 24 | U f 7e | 750 | 744 | 7e0 | 7w | qwm | oz
Renew 24.5 1 7.57 7.51 7.46 7.40 7.30 6.96 GZK
Wi | #an | o0 | 1 | 7o | 7 | g | e | 7w | 726 | %@
10/10/13 Renew 24.8 2 8.07 7.82 7.34 7.30 7.25 7.04 sScC
guas | e | osa |2 Tl e | rm A et g Psee
10/11/13 Renew 25.1 2 7.64 7.53 7.43 7.36 7.30 6.97 ScC
[ torzns | osHr [ 26 | 2 e R A T e T
10/12/13 Renew 24.3 2 7.68 7.66 7.58 7.51 7.41 6.99 sccC
o33 | aoHe | 254 2 e e e T AT e
10/13/13 Renew 25.2 2 7.62 7.57 7.49 7.42 7.30 7.11 STC
10413 | M4Hr | 252 2 795 1 76l Tt iifiegasi) 73 ] 1 STC
10/14/13 Renew 25.1 2 7.58 7.53 7.47 7.39 7.26 7.00 STC
donsns | resH. | 250 | 2 | 760 | 7ar | 7a0 |73 | 72 | 1: | o
~Dae. | Time: | Temp | S;;gp e : S/ hofS — Anilyst
A R e R CONL Rk ekl sssl | s e e
10/08/13 Start 25.0 1 8.26 8.32 8.77 8.83 8.96 8.66 STC
10/09/13 | 24Hr. | 244 I T I B e e e [
10/09713 Renew 24.5 l 8.02 8.20 7.87 8.09 8.11 8.21 GZK
10013 | 48Hr | 254 i 8.3 | 815 | a0 | BOs |7 | B | sce
10/10713 Renew 24.8 2 8.24 8.28 8.67 8.79 8.63 8.97 ScC
o3 | R2E. |25 2 SOl Moo b eyl ey @ | el ) see
10/11/13 2 8.00 | 859 8.23 836 | 851 8.75 scC
o | 2 821 8.0 790 |0 819 lieae v || sec
10/12/13 2 8.08 8.04 7.95 791 8.17 8.75 Sce
T Fy e S TR sy v o 3 TR T Xt R
S 4 pdp toem | e | 7w [ e [Tew | osic
10/13/13 2 828 | 872 | 88 | 874 | 88 8,94 STC
A4S b i) sha 2l wor | T STC
10/14/13 2 8.12 8.22 8.35 8.71 8.16 8.24 STC
- 1013 T R O T AT e T e
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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# 21620 Test Date: October 8, 2013

INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT

i s::?' H bo mg}/IIfrg:engB ! mg?]{,kgiglog ! ugu(ﬁ/ucc::: ! Rrens:;LC'lz N?ZCSCZh(])gr(n':g;i ! Analyst
10/08/13 1 6.77 8.66 24 20 203 <0.01 N/A TN
10/10/13 2 6.97 8.75 20 24 198 <0.01 N/A TN
10/08/13 Con 7.61 8.26 40 96 210 <0.01 N/A TN

" Measurements taken in 100% solution.
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Huther and Associates, Inc.
Begin Date: October 08, 2013
Lab I.D.# 21620

CERIODAPHNIA DUBIA STATISTICAL ANALYSES

Reproduction :
i
Summary Statistics on Transformed Data Table 1 of 2 ANOVA Table
Grp Identification N Min Max Mean SOURCE DF SS MS F
1 Control 10 21.000 25.000 22.700 Between 5 16000 3.200 1.286
2 32% Effluent 10 21.000 28.000 24.100
3 42% Effluent 10 21.000 25.000 23.600 Within (Error) 54 134400 2.489
4 56% Effluent 10 22.000 27.000 24.300 Total 59 150.400
5 75% Effluent 10 22.000 25.000 23.400
6 100% Effluent 10 20.000 26.000 23.500 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 Dunnett's Test - Table 1 of 2 Ho:Control < Treatment
Grp Identification Yariance  Sd Sem C.V.% Mean
1 Control 2.900 1.703  0.539 7.50 Transformed Calculated In
2 32% Effluent 3.656 1.912  0.605 7.93 Grp Identification .Mean Original Units T Stat Sig
3 42% Effluent 1.822 1.350 0.427 5.72 1 Control 22.700 22,700
4 56% Effluent 1.789 1.337 0.423 5.50 2 32% Effluent 24.100 24.100 -1.984
5 75% Effluent 1.156 1.075  0.340 4.59 3 42% Effluent 23.600 23.600 -1.276
6 100% Effluent 3.611 1.900  0.601 8.09 4 56% Effluent 24.300 24,300 -2.268
5 75% Effluent 23.400 23,400 -0.992
6 100% Effluem 23.500 23.500 -1.134

Chi-Square Test For Normality: Actual And Expected Frequencies

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

Expected 4.020 14.520 22.920 14,520
Observed 4 12 25 17

4.020
2

Dunrett 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 = 2.0648
Table Chi-Square value (alpha = 0.01) = 13,277

Data Pass normality test. Continue analysis.

Bartlett's Test For Homogeneity of Variance

Calculated B1 statistic = 4.31

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

Data Pass B1 homogeneity test at 0.01 level. Continue analysis.

Difference
Num of Minimum Sig Diff %ol  [rom

Grp Identification Reps  (In Orig. Units) Control Control

1 Control 10

2 32% Effluent 10 1.630 12 -1.400

3 42% Effluent 10 1.630 1.2 -0.900

4 56% Effluent 10 1.630 7.2 -1.600

5 75% Effluent 10 1.630 7.2 -0.700

6 100% Effluent 10 1.630 7.2 -0.800
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Huther and Associates
7-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

CLIENT City of Mena WWTF SAMPLE TYPE 24 Hour Composite
NPDES#  AR0036692 DATE COLLECTED  10/07/13 10/09/13
LABID # 21620 DATE RECEIVED 10/08/13 10/10/13
TEST TYPE 7 Day Chronic BEGIN DATE/TIME  10/08/13 1600
TEST ORGANISM Pimephales promelas END DATE/TIME 10/15/13 1600
ORGANISM AGE < 24 Hours TEST TEMPERATURE (°C) 25 + |
ORGANISM SOURCE In House PHOTO PERIOD 16-hr. Light 8-hr. Dark
RECEIVING WATER  unnamed tributary of Prairie Creek LIGHT INTENSITY 50-100 ft. cndl.
DILUTION WATER Laboratory Adjusted TECHNICIAN M. Horner
SURVIVAL SUMMARY
B 10/09/13 10/10/13 10/11/13 10/12/13 10/13/13
JlalBlcipjeffa[s|c[pleffalslc]p[ef[a]s]c[p[EalB]c]D[E
Con fg) 88| 8] 8fs|s|s|s|slis|s]|s]|]s]|safs|s|s|s]sls][s]s]sa]s
2% |sfsfslsl8ls|s|[s]s]|sfla]s|sls|s|s]s]{s|s|slclelalsls
2% 8| 88| 8|8lls|s|s|s|slls|s|s|s]s|s]s|s|s|sllslis]ls|lsls
so% 8|8 |8|8fsl s|/s|s|s|sfls|s|s|s|[si{s|s]|s|s|sls|]sls|s]ls
5% 1818|8888 [s8|s8|8|[sffs]|s}|s]|s]slls]|s]|se|s|{sllsls]s]s]s
0% | 8| 8| 8|8 |8fs|s|s|s8|s/ls]|s]|s|sls|s|e|e|s]|sls|s]eleals
: 10/14/13 10/1
Conc. - L L) xl” CV. %
A{B|C|D|EfA|B]|cC|D]|E|]Suvivl
Com || 8| 8| 8|8 |s8| 8|s8]| 8| s]| s]f 1000 0.00
N% s |jslis| 8] 8| 8]s8|sfs]s 100.0 0.00
2% 18| 8| 8| 8f{s8| 8|s8]| 8| s8] sf 1000 0.00
56% || 8| 8|8 8] 8 s|8|s]|s]| sl 1000 0.00
5% || 8! 8| 8| 8|8 8|8 s8] s8] sf 1000 0.00
100% || 8| 8| 8| 8| 8| 8| 8) 8] s| 8| 1000 0.00
MEAN DRY WEIGHT PER REP
% Effluent " * RepA Rep B Rep C Rep D Rep E X CV.%
0.4650 0.4290 0.4770 0.4950 0.4260 0.4584 6.58
0.4890 0.5040 0.4440 0.4860 0.4920 0.4830 4.73
0.4260 04750 0.5040 04460 0.4920 0.4686 6.89
0.4910 0.4220 0.4650 0.4290 0.5030 0.4620 7.82
0.4470 0.4860 0.5030 0.4490 0.4860 0.4742 5.25
~ 100% 0.5030 0.4250 0.4670 0.4560 0.4910 0.4684 6.53
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Huther and Associates
7-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

City of Mena WWTF Lab ID# 21620 Test Date: October 8, 2013

WET CHEMISTRY MEASUREMENTS

: ‘ﬁHV‘oerpblhudn; v
con | ng | o5 | s6x | 1% | wop
7.61 71.56 7.48 7.44 7.36 6.77 STC
] e et g ] e ok
7.57 7.51 7.46 7.40 7.30 6.96 GZK
| e S e s | T isee
8.07 7.82 7.34 7.30 7.25 7.04 SCC
gastil e A | ivae [ i see
7.64 7.53 7.43 7.36 7.30 6.97 sce
| 7ss | 74s Ja b asN 726 1T 1 see
7.68 7.66 7.58 7.51 7.41 6.99 Scc
| il g [ e sre
7.62 .57 7.49 7.42 7.30 1:11 STC
| [ am | ] e
7.58 7.53 747 7.39 7.26 7.00 STC
e TR 675 | 669 6.76 6.59 STC

10/08/13

10113
10/11/13
e
10/12/13
i3 | 120

101313
10514,

10114113
1071513 |

L

Nl eS|l =]=|=]~ gg

_ DO(mgL)ofSoluion
(coN || % | % | sex | 5w | 0%
8.20 8.32 8.77 8.83 8.96 8.66
i S T A PR T
8.02 8.20 7.87 8.09 8.11 8.21 GZK
] R T e T T e s o
8.24 8.28 8.67 8.79 8.63 8.97 scc
el R o e e o [ e [ ] PR
8.00 8.59 B.23 8.36 8.51 8.75 SCC
A e e R T e S
8.08 8.0 7.95 7.91 8.17 8.75 scC
il o 2 e R B T e e 760 | STC
8.28 8.72 8.86 8.74 8.87 8.94
8.02 7.73 8.00 el Bt ] A
8.12 8.22 8.35 8.71 8.24
P T T e T e

10/08/13
10/09/13
101013 |
10/10/13
s |

10/11/13

—a iyl

10/13/13
10714113
10/14/13

Niv R nloiplofe|lol—=]=]=]— gg
=
o
~
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Huther and Associates
7-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

City of Mena WWTF Lab ID# 21620 Test Date: October 8, 2013

INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT

e | o [ o | o0 [ e [ iy T o T ool | e T e
10/08/13 1 6.77 8.66 24 20 203 <0.01 N/A TN
10/10/13 2 6.97 8.75 20 24 198 <0.01 N/A TN
10/08/13 Con 7.61 8.26 40 96 210 <0.01 N/A TN

Measurements taken in 100% solution.
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Huther and Associates, Inc.

Begin Date: October 08, 2013

Lab I.D.# 21620

PIMEPHALES PROMELAS STATISTICAL ANALYSES

Surnmary Statistics on Transformed Data Table | of 2 ANOVA Table
Grp Identification N Min Max Mean SOURCE DF  S§ MS F
1  Control 5 0.426 0.495 0.458 Between 5 0002 0.000 0433
2 32% Effluent 5 0.444 0.504 0.483
3  42% Effluent 5 0.426 0.504 0.469 Within (Error) 24 0.021  0.001
4 56% Effluent 5 0.422 0.503 0.462 Total 29 0.023
5 75% Effluent 5 0.447 0.503 0.474
6 100% Effluent 5 0.425 0.503 0.468 Critical F value = 2.62 (0.05,5,24)

Summary Statistics on Transformed Data Table 2 of 2

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

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

Mean
Transformed Calculated In
Grp Identification Mean Original Units T Stat Sig

1 Control 0.458 0.458
2 32% Effluent 0.483 0.483 -1.304
3 42% Effluent 0.469 0.469 -0.541
4 56% Effluent 0.462 0.462 -0.191
5 75% Effluent 0.474 0.474 -0.838
6 100% Effluent 0.468 0.468 -0.530

Grp Identification Yariance @ Sd Sem C.V.%
1 Control 0.001 0.030 0.013 6.58
2 32% Effluent 0.001 0.023 0.010 4.73
3 42% Effluent 0.001 0.032 0.014 6.89
4 56% Effluent 0.001 0.036 0.016 7.82
5 75% Effluent 0.001 0.025 0.011 5.25
6 100% Effluent 0.001 0.031 0.014 6.53
Shapiro - Wilk's Test For Normality
D = 0.021
W = 0.917

Critical W (P = 0.05) (n = 30) = 0.

927

Dunnett table value = 2.36 (1 Tailed Value, P=0.05, DF=24,5)
No statistically significant difference

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

Critical W (P = 0.01) (n = 30) = 0.

900

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

Bartlett's Test For Homogeneity of Variance

Dilference
Num of Minimum Sig DIff % of from

Grp Identification Reps {In Orig. Units}  Control Control

1 Control 5

2 32% Effluent 5 0.045 9.7 -0.025

3 42% Effluent 5 0.045 9.7 -0.010

4 56% Effluent 5 0.045 9.7 -0.004

5 75% Effluent 5 0.045 9.7 -0.016

6 100% Effluent 5

Calculated Bl statistic = 1.01

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

Data Pass B1 homogeneity test at 0.01 level. Continue analysis.

0.045 9.7  -0.010
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APPENDIX A
RAW DATA
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..'QEDAY CERIODAPHNIA DUBIA SURVIVAL & REPRODUW}J

DAILY RAW DATA TABLE
PAGE _/ OF _Z i
} i
CLIENT Mena STARTDATETIME  J9-9-)R  Tr]  |1Uuo
OUTFALL o ENDDATEMIME  )0“154% 7. ¢ [4yo
LAB ID # 21629 |
|
co N 3z
Date ]| Rept R:a)f Rep3 |Rend |RepS i RepG|Rep7{RepB Rep9|Repl0  Analyst Tine Date §{ Repl {Rep2 R-.,M chdIRepS Repb R%I_MS R;[‘); R:alo Ana{vst Time
,%A A | AlALALA Aﬁrézé\q% [6/5’ AlAlAAIALA A 26 |44
AlA AlATA AlLAAIAIAL |,
]bdﬂA_/\ HﬂA AﬁA A /Wf “_{,05 /a/ + — = v APN]/ /ﬁ‘ﬂf/
. I A¢ .
%_AAAF;.AA AAA—U’DM //(, AAlAlALAALAIA] & e [1230
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Huther and Associates, Inc. _
' environmental toxicologists, blologists, consultants

7-DAY CHRONIC TOXICITY TEST
PIMEPHALES PROMELAS (fathead minnow) MEAN WEIGHT/REP
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Project# YY) Date/Time End j_a//f/ /P )
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Huther and Associates

Client / Facility

Lab ID Number a H QQ( )

ona

environmental toxicologists, biologists, and consultants

Outfall Number s
Test Date [ O ’?’13
INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT !
i
Samp. | - Hardness Alkalinity Conduct. Resid.CL2 Dechlor(ml) |
Date No. PH bo " mg/L CaC03 ! mg/L CaCO3 ! || umhos/cm ! ~ mg/L! Na2§203 mg/L * My“
! O/?s | il hJ

(o

vl 20 |aml zed] Wb
| 0 a4 | 193 | ool Na

396 4o | Qo | aio| — | —

19 \Con| 76l
|-
INITIAL CHEMISTRY MEASUREMENTS @ RECEIVING WATER |
Samp. Hardness Alkalinity Conduct. Resid, CI2 Dechlor{mL) v,
P Mo | P DO g cacost | mgLCaCO3’ | umbosiom! | mpnt | N mg,! | Ambst
. = 1
|
!

Notes:
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environmental toxicologists, biologists, consultants

—————
——

CHRONIC REFERENCE TOXICANT TEST RESULTS

SPECIES: Ceriodaphnia dubia
CHEMICAL: Sodium Chloride
DURATION: 7-Days
TEST NUMBER: 10
TEST DATE/TIME: 10/01/13 - 10/08/13
1630 Hrs - 1630 Hrs
STATISTICAL METHOD: Fishers, Dunnetts/Steels
CONCENTRATION (g/L) NUMBER EXPOS_ED _NUMBER DEAD __[
0.5 10 0
1.0 10 0
1.5 10 0
2.0 10 7
2.5 10 10
3.0 10 10
4.0 10 10
T R T e — e — o —-‘————————-—_%
LOEC FOR NOEC FOR LOEC FOR NOEC FOR
SURVIVAL SURVIVAL REPRODUCTION REPRODUCTION
2.0 g/L 1.5 g/L. 1.5 g/L 1.0 g/L

1156 Bonnie Brae Denton, Texas 76201 (940) 387-1025




2.125

1.941

1.575

1.209

1.025

1.491

1.235

0.725

0.215

-0.041

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

1. 1 1 i )| ] H 1

2 4 6 8 10 12 14 16 18

n= 20 Mean= 1.575 SD= 0.183 CV= 1 1.63% Min= 1,500 Max= 2.000

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

20

| | b 1 1

2 % 3 B 10 12 14 16 18

n= 20 Mean= 0.725 SD= 0.255 CV= 35.20% Min= 0.500 Max= 1.000

20

+3.(

+2.0

Mea

-2.0¢

-3.0¢

+3.0¢

+2.0¢

Mean

-2.08!

-3.08I




environmental toxicologists, biologists, comj‘ulmnts

_ _ —
L o CHRONIC REFERENCE TOXICANT TEST RESULTS

1

SPECIES:

Pimephales promelas :
CHEMICAL: Copper Nitrate
DURATION: 7-Days
TEST NUMBER: 10
TEST DATE/TIME: 10/01/13 - 10/08/13
1530 Hrs - 1530 His
STATISTICAL METHOD: Dunnetts/Steels
CONCENTRATION (ug/L) NUMBER EXPOSED NUMBER DEAD
S —— BT v———‘%
12.5 40 0
25 40 0
50 40 0
100 40 10 |
|
200 40 23 i
400 40 40
800 | 40 | 40 |
|
i
LOEC FOR NOEC FOR LOEC FOR NOEC FOR ‘,
SURVIVAL SURVIVAL GROWTH GROWTH
200 ug/L 100 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

151.559 +3
131.039 +2
¢—o—o g h‘w’ﬂﬂ'm%;‘.\"“ﬁ
90.000 L\L /\ A f —1 Me
48.961 2.0
28.441 -3.0:
L ) ) 5 g 6 12 14 16 18 2
n= 20 Mean= 90.000 SD= 20520 Cy= 22.80% Min= 50.000 Max= 100,000
Reference Tox Copper Nitrate ug/L
P. promelas Growth - NOEC
155.394 +3.08
130.262 +2.08
SN A

80.000 / \/ / - Mean

|

|
29.738 : - -2.08D
4.606 . -3.0SD

L

2 4 6

n= 20 Mean= 80.000 SD= 25131 cv=

8 10 12 14 '

16 18 20

31.41% Min= 50.000 Max= 100.000
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HUTHER & ASSOCIATES

1156 NORTH BONNIE BRAE STREET
DENTON, TX 76201

(940) 387-1025 « FAX (940) 387-1036

CHAIN OF CUSTODY RECORD

prosECTH___ ANORO PROJECT NAME NMend PERMIT# _LLEDES_MZOQ.%&(&;
OUTFALL SAMPLES
24-Hr Flow Weighted Composite__, Other
METHODS OF COLLECTION AND COMPOSITE
OUTFALL PERSON T;\KING START 1 END # OF PORTIONS AUTO COLL. MANUAL COLL. AUTO COLL.  # OF CONTAINERS
NUMBER SAMPLE DATEMIME | DATEMIME | COMPOSITED AUTO COMP. MANUALCOMP.  } MANUALCOMP. | TO BE SHIPPED
—— oeﬁ?&m“ AT ’ - ’
o0 pas g_&F (oo [2.80 R K
RECEIVING WATER SAMPLES ,
| SAMPLE IDENTIFICATION (FOR REC'NG) | PERSONTAKING | pare y_ HHOF CONTAINERS rypeopres 1 (4 TN q,::’
H,0 GRABS, GIVE NAME OF STREAMAND | SAMPLE / 'TO BE SHIPPED NN b, o
LOCATION ] ! .
] ! NAME OF s
' i _ e . RECEIVING WATER Ea\ﬁﬁ Q_FQEJL
DILUTION WATER USED
/ / FOR THIS TEST t ab

-
) Z/ Sz
RELINQUISHED BY: %é[ ¥ ’://\ S

RELINQUISHED BY:

DATE: QE@’;ME: _/_1712 RECEIVED BY AT THIS DATE/TIME

O c o Store - Mepng |
FT?) 7 O 20137/ 30

DATE: TIME: RECEIVED BY AT THIS DATE/TIME
RELINQUISHED BY: DATE: TIME: RECEIVED BY AT THIS DATE/TIME
METHOD OF SHIPMENT: Grevhound I Pick Up _ Client Delivered -~ — - Other i L[P,S
% z‘/ ’
RECEIVED: M paTE:_ (0393  mme. O30 SAMPLE TEMP. @ RECEIPT, Ol i

ART OARE | ) AR F~NOV

AKIN DMAME CAnn 17 mmene




HUTHER & ASSOCIATES

1156 NORTH BONNIE BRAE STREET
DENTON. TX 76201 CHAIN OF CUSTODY RECORD

(940) 387-1025 « FAX (940) 387-1036

PROJECT # R oao PROJECT NAME ‘_\(\ex\a \ PERMIT# M%MWQ

OUTFALL SAMPLES

24-Hr Flow Weighted Composite >< Other:

~ METHODS OF COLLECTION AND COMPOSITE

# OF PORTIONS - AUTQ COLL: MANUAL(OLL. - AUTO CO;L | #oFconramers
COMPOSITED | AUTO COMP. MANUALCOMP. | MANUALCOMP. | TO BESHIPPED

| OUTFALL PERSON TAKING | START
NUMBER . | SAMPLE DATEFIME

28 | Sebf 031(‘:95;0 (20D 2‘7/ X | ._ }

RECEIVING WATER SAMPLES

SAMPLE IDENTIFICATION (FOR REC*NG) | PERSON TAKING | pare | 'rmn: # OF CONTAINERS TveEoFTEST LA Q/p
‘Eo(:: (A;%Bvs.cwn NAME OF STREAM AND |  SAMPLE | | .. ] TOBESHIPPED \ gg%mmglj —E{xb.cp
. U ///'l . ' _ ' RECEIVING waTeR AU e e
,/ i, | eeoemen \ap
— L — 89 T 20651330
RELINQUISHED BY: ‘ %/ JIO‘T) /;"5%& DATE: MJXIME: _(j_s_o RECEIVED BY AT THIS DATE/TIME o< 9VZ)RE MENA~UPS
RELINQUISHED BY: DATE: e TIME: . RECEIVED BY AT THIS DATE/TIME
RELINQUISHED BY: DATE: —__ TIME: —_______ RECEIVED BY AT THIS DATE/TIME
—METHOD OF SHIPMENT:. .. _Greyhound—— ..~ . PickUp———-—— -~ — ——— - —ClientDelivered—-— -~ ————— — - — ~— ~—qpgg—— —ALPS——— e -

RECEIVED: W M pare:_ 0~10~(3 e 010 SAMPLE TEMP. @@ RECEIPT. O L{

1STPAGF -t ARCOPY MR DASE | EAMH TV OODw




Huth_ér and Associates, Inc.

environmental toxicologists, biologists, and consultants

CITY OF MENA WWTF
NPDES PERMIT NO. AR0036692
AFIN 57-00042
BIOMONITORING REPORTING
TEST DATE: 10/08/13

Ceriodaphnia dubia Response

A. If the NOEC for survival is less than the critical dilution, enter a *1”;

otherwise, enter a “0”. Parameter TLP3B 0
B. Report the NOEC value for survival. Parameter TOP3B 100%
C. Report the NOEC value for reproduction. Parameter TPP3B 100%

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

E. Report the higher (critical dilution or control) Coefficient of Variation (CV%),

Parameter TQP3B 8.09%
Report Parameter No. 22414 (lowest NOEC value) for Ceriodaphnia dubia. 100%
Pimephales promelas | Response

A. If the NOEC for survival is less than the critical dilution, enter a “1™;

otherwise, enter a “0”. Parameter TLP6C 0
. B. Report the NOEC value for survival. Parameter TOP6C 100%
| C. Report the NOEC value for reproduction. Parameter TPP6C 100%

D. Ifthe NOEC for reproduction is less than the critical dilution, enter a “1”;
otherwise, enter a “0”. Parameter TGP6C OA

E. Report the higher (critical dilution or control) Coefficient of Variation (CV%),
Parameter TQP6C 6.58%

Report Parameter No. 22414 (lowest NOEC value) for Pimephales promelés. 100%

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