ENVIRONMENTAL ENTERPRISE GROUP
| ’ CITY OF CLARKSVILLE WWTP - OUTFALL 001
NPDES PERMIT NO. AR0022187
AFIN NO. 36-00038
| BIOMONITORING REPORTING
‘ TEST DATE: 08/25/15

II. Ceriodaphnia dubia

A. If the No Observed Effect Concentration (NOEC)for survival is less than the
critical dilution, enter a “1”; otherwise, enter a “0%. Parameter No. TLP3B.

B. If the No Observed Effect Concentration (NOEC) for reproduction is less than

the critical dilution, enter a “17;. otherwise, enter a “0”. Parameter No.
TGP3B.

C. Report the NOEC value for survival, Parameter No. TOP3B.
D. Rep»ort the NOEC value for reproduction, Parameter No. TPP3B.

E. Report the highest (critical dilutbn or control) Coefﬁcnent of Variation,
Parameter No. TQP3B.

I. Pimephales promelas

A. Ifthe No Observed Effect Concentration (NOEC) for survival is less than the
critical dilution, enter a “1%; otherwise, enter a.“0° Parameter No. TLP6C.

B. If the No Observed Effect Concentratxon (NOEC) for growth is less than the
critical dilution, enter a “17; otherwise, enter a “0”. Parameter No. TGP6C.

C. Report the NOEC value for survival, Parameter No. TOP6C.
D. Report the NOEC value for growth, Parameter No. TPP6C.

E. Report the highest (critical dilution or control) Coefficient of Variation,
Parameter No. TQP6C.
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TOXICITY TEST REPORT - CHRONIC

Client ........... Environmental Enterprise Group Sample.. ..o Outfall 001
Faciity ...ccooeeeninn, City of Clarksville WWTP Laboratory LD. ..........oooviiiini, 24436
Permit No. ..ovvirviieeiin.... NPDES ARQ022187 BeginDate ......ccovvvvinn.n... August 25, 2015

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

SAMPLE Composite effluent samples from Environmental Enterprise Group, City

COLLECTION of Clarksville WWTP were delivered by United Parcel Service courier to
Huther & Associates on August 25, August 27, and August 29, 2015.
Efftuent samples were collected and composited from Outfall 001 using an
automatic sampler by facility personnel. Two toxicity tests were
requested: a seven-day Ceriodaphnia dubia survival and reproduction test
(EPA Method 1002.0), and a seven-day Pimephales promelas larval
survival and growth test (EPA Method 1000.0). Test organisms,
procedures and quality assurance requirements were in accordance with
the EPA manual, "Short-Term Methods for Estimating the Chronic
Toxicity of Ejffluents and Receiving Waters to Freshwater Organisms,
Fourth Edition” (EPA-821-R-02-013).

The effluent and receiving water samples were analyzed for total residual
chlorine (Standard Methods, 22™ Edition, 4500-C1 D) and contained
<0.01 mg/L, <0.01 mg/L, and <0.01 mg/L, respectively. Effluent
and receiving 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 mitiated at 1420 hours, August 25, 2015. Five concentrations were

; prepared (32%, 42%, 56%, 75%, and 100% effluent) utilizing receiving
water (Lake Dardanelle) as dilution water. The test was conducted in 25
mL distilled water rinsed plastic beakers containing 15 mL of solution
(one neonate per beaker, ten beakers per concentration). C. dubig
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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EEG, City of Clarksville WWTP Lab ID #24436

SURVIVAL
Ceriodaphnia dubia

REPRODUCTION
Ceriodaphnia dubia

TEST SETUP
Pimephales promelas

Test Date: August 25, 2015

A true control of ten replicate chambers containing one neonate each in
receiving water was conducted concurrently with the test. There was
100% survival in the true control. In addition, a performance control of
ten replicate chambers containing one neonate each in synthetic laboratory
water was conducted concurrently with the test. The purpose of the
performance control was to assess the health of the test organisms and to
identify receiving water toxicity. The performance control data was not
used in the statistical analysis of the test data. There was 100% survival
in the performance control. The test ended at 1420 hours, September 1,
2015. Survival and. reproduction data were statistically analyzed (p =
0.05) according to EPA procedures to determine the Lowest Observable
Effect Concentration (LOEC) and the No Observable Effect
Concentration (NOEC).

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

LOEC: Not Applicable
NOEC: 100% Effluent

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

LOEC: Not Applicable PMSD: 10.2%
NOEC: 160% Effluent

The seven-day Pimephales promelas larval survival and growth test was
initiated at 1610 hours, August 25, 2015. Five concentrations were
prepared (32%, 42%, 56%, 75%, and 100% effluent) utilizing receiving
water (Lake Dardanelle) as dilution water. 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.
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EEG, City of Clarksville WWTP Lab ID #24436

SURVIVAL
Pimephales promelas

GROWTH
Pimephales promelas

SUMMARY

Test Date: August 25, 2015

A true control of five replicate chambers of eight larvae each in receiving
water was conducted currently with the test. There was 100% survival in
the true control. In addition, a performance control of five replicate
chambers of eight larvae each in synthetic laboratory water was conducted
concurrently with the test. The purpose of the performance control was to
assess the health of the test larvae and to identify receiving water toxicity.
The performance control data was not used in the statistical analysis of the
test data. There was 100% survival in the performance control. At the
end of the test, all larvae were sacrificed, dried, and weighed. The test
ended at 1610 hours, September 1, 2015. 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).

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

LOEC: Not Applicable PMSD: 10.6%
NOEC: 100% Efftuent

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 AR(0022187 for Environmental Enterprise Group, City of
Clarksville WWTP, 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 ‘EEG, City of Clatksville WWTP: .05 7. SAMPLE TYPE 224 Hour Composite | |+ .o\ b0

NPDES # ARQO22187: .00 e T DATE COLLECTED  '08/24/15 . 08/26/15 "08/28/15 : . . :

LABID # 244365 0y T DATE RECEIVED  08/25/15 08/27/15 -08/20118 =~ ;.7 " v

TEST TYPE {7 Day Chronic .+ .. . T BEGIN DATE/TIME ~ 08/25/15 2420 . ™, "1/ r i o) b

TEST ORGANISM  ~Ceriodaphnia dubia *- =" . "0 .0 [ - END DATE/TIME S00/O1/15°. 1420 ©r S e e

ORGANISM AGE A Hours T T e e TEST TEMPERATURE (°C) 25 410 ¢

ORGANISM SOURCE TImHuse o T PHOTO PERIOD “16-hrLight 8-he Dark S: 7 Do )

RECEIVING WATER ~ -Lake Dardanelle | G- % .. n . LIGHT INTENSITY  /50-100 ft.cadl. ™. . . wx & 500

DILUTION WATER “Laké Dardanielle: * -5~ f:. 0l TECHNICIAN ZoGelger- T A I i T

SURVIVAL & REPRODUCTION SUMMARY

Performance Control True Control
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Page 4 of 15




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

EEG, City of Clarksville WWTP
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Huther and Associates
7-Day/3 Brood Ceriodaphnia dubia Survival and Reproduction Chronic Toxicity Test

EEG, City of Clarksviile WWTP Lab ID# 24436 Test Date: August 25, 2015

WET CHEMISTRY MEASUREMENTS

Date Time Temp S;ﬂp' pH of Solution Analyst
’ PCON TCON 2% 2% 56% 5% 100%
08/25/15 Start 25.0 1 1.73 7.54 7.50 7.48 7.47 7.42 7.33 TB
08/26/15 24 Hr. 24.8 1 7.93 7.84 7.66 7.54 7.51 7.36 7.44 TB
08/26/15 Renew 25.0 1 7.82 7.49 7.46 7.41 7.53 7.56 7.41 B
08/27/15 48 Hr. 24.9 1 7.43 7.23 7.27 7.41 7.32 7.31 7.28 GP
08127115 Renew 25.0 2 7.73 7.26 7.21 7.22 7.20 7.19 7.13 GP
08/28/15 72 Hr. 24.9 2 7.37 7.09 7.14 7.16 7.14 7.12 7.10 GP
08/28/15 Renew 25.0 2 7.53 7.08 7.09 7.08 7.08 7.07 7.04 GP
08/29/15 96 Hr. 24.8 2 7.15 7.47 7.83 7.88 7.88 7.33 7.47 CA
08/29/15 Renew 25.0 3 7.78 7.33 7.68 7.85 7.01 7.40 7.1 CA
08/30/15 120 Hr. 24.5 3 7.69 7.68 771 7.20 7.00 7.50 7.55 CA
08/30/15 Renew 25.0 3 7.62 7.84 7.61 7.86 7.28 7.60 7.13 CA
08/31/15 144 Hr. 25.0 3 7.96 7.89 7.67 7.58 7.59 7.41 7.48 RK
08/31/15 Renew 24.8 3 7.78 7.20 7.15 7.14 7.12 7.16 7.12 RK
09/01/15 168 Hr. 25.0 3 7.96 7.73 7.68 7.64 7.60 7.56 7.53 GP
Date Time Temp s;rgl'), DO (mg/L) of Solution Analyst
PCON TCON 32% 2% 56% 5% 100%
08/25/15 Start 25.0 1 8.61 8.36 8.32 8.31 8.24 8.23 8.21 TB
08/26/15 24 Hr. 24.8 1 8.44 8.28 8.23 8.20 8.18 8.14 8.09 TB
08/26/15 Renew 25.0 1 8.55 8.42 8.30 8.36 8.29 8.27 7.96 TB
08/27/15 48 Hr. 24.9 1 6.90 7.04 7.19 7.35 7.44 7.35 1.79 GP
08/27/15 Renew 25.0 2 8.60 7.52 8.32 8.52 8.08 8.54 7.42 GP
08/28/15 72 Hr. 24.9 2 8.51 7.70 7.93 7.97 8.63 8.29 8.25 GP
08/28/15 Renew 25.0 2 8.02 7.43 797 7.55 7.60 7.99 8.30 GP
08/29/15 96 Hr. 24.8 2 8.75 8.19 7.68 8.53 8.61 8.89 8.93 CA
08/29/15 Renew 25.0 3 7.63 8.29 8.66 8.55 8.43 8.38 8.14 CA
08/30/15 120 Hr. 24.5 3 8.81 7.57 8.61 8.31 8.22 8.94 8.45 CA
08/30/15 Renew 25.0 3 8.07 8.83 8.14 8.26 8.44 8.05 8.51 CA
08/31/15 144 Hr. 25.0 3 7.6 8.80 7.81 772 7.68 8.03 7.62 RE
08/31/15 Renew 24.8 3 8.51 8.21 7.96 7.87 7.99 8.14 8.19 RK
09/01/15 168 Hr. 25.0 3 8.75 8.18 6.81 6.59 7.96 8.45 8.37 GP
Page 6 of 15




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

EEG, City of Clarksville WWTP Lab ID¥ 24436 Test Date: August 25, 2015

INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT

. pae o) pol | St | gt | o] ReiCR | Detiolnl) ] psag
o855 1 733 | sa1 68 52 27 <0.01 N/A TG
O82T/IS | 2 7.13 7.42 72 62 468 <0.01 N/A TG
08720155 ) 3 7.19 8.14 76 54 407 <0.01 N/A TG

" Measurements taken in 100% solution,

: Dat

INITIAL CHEMISTRY MEASUREMENTS @ RECEIVING WATER

Hardness " | Alkalinity ][ ~ Condu
. : Sl img/E Cace3™, ||k mg/L Caco3 1 [k ug

|08/25/15°| RSl 7.54 8.36 124 90
éégqé,/vi;j/‘i's; RS2 7.26 7.52 128 100
108/29/15 1|  RS3 7.33 8.29 124 98

- Dechlor(Ly: .
| ‘Na25203 mg/Lt -
N/A
N/A TG

N/A TG

e
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Huther and Associates, Inc.
Begin Date: August 25, 2015
Lab I.D.# 24436

CERIODAPHNIA DUBIA STATISTICAL ANALYSES

Reproduction
Summary Statjstics on Transformed Data Table 1 of 2 ANOVA Table
Grp Identification N Min Max Mean SOURCE D¥ SS MS F

1 Control 10 22.000 28.000 25.700 Between 5 7.283 1.457 0.226
2 32% Eftluent 10 21.000 30.000 25.600
3 42% Effluent 10 21.000 25.000 25.900 Within (Error) 54 347.300 6.431
4 56% Effluent 10 21.000 31.000 25.300 Total 59 354.583
5 75% Effluent 10 22.000 30.000 24.900
6 100% Efiluent 10 20.000 29.000 25,100 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

Grp Identification Yariance Sd
i Control 2.678 1.636
2 32% Effluent 8.267 2.875
3 42% Effluent 6.767 2.601
4 56% Effluent 8.011 2.830
5 75% Effluent 5.211 2.283
6 100% Efftuent 7.656 2.767

Sem
0.517
0.909
0.823
0.895
0.722
0.875

CV.%

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

6.37
11.23
10.04 Grp
11.19
9.17
11.02

Chi-Square Test For Normality: Actual And Expected Frequencies

A AW -

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

Mean

Transformed Calculated In

Identification Mean Original Units T Stat Sig
Control 25.700 25.700

32% Effluent 25.600 25.600 0.088

42 % Effluent 25.900 25.900 -0.176

56% Effluent 25,300 25.300 0.353

75% Effluent 24,900 24.900 0.705

100% Effluent 25.100 25.100 0.529

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

Expected 4.020 14.520
Qbserved S 9

22.920
32

14.520

11

4,020
3

Calculated Chi-Square goodness of fit test statistic = 7.0467

Table Chi-Square value (alpha = 0.01) = 13.277

Data Pass normality test. Continue analysis.

Bartlett's Test For Homogeneity of Variance

No statistically significant difference

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

Calculated B1 statistic = 3.37

Num of Minimum Sig Diff

Difference
% of from

Grp Identification Reps {In Orig. Units) Control Control
1 Control 10
2 32% Effluent 10 2.620
3 42% Effluent 10 2.620 10.2  -0.200
4 56% Effluent 10 2.620 10.2 0.400
5 75% Effluent 10 2.620 10.2 0.800
6 100% Efftuent 10 2.620 10.2 0.600

Table Chi-square value = 15.09 (alpha = 0.01, DF = 5)
Tahle 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
7-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

CLIENT EEG, City of Clarksville WWTP-. - . ..~ © SAMPLE TYPE 24 Hour Composite 5« "¢ .7 % 0w ot

NPDES#  -AROD22I87 ' -, 5. = i, i nu o4t DATE COLLECTED  -08/24/15 ", 08/26/15 “08/28115:." : * - %, .
LABID# 2443600/ b oo DATE RECEIVED  ~0B/25/157:08/127/15 1 QB/29/15: " * . 5.0 =
TEST TYPE 7DayChronic © . o LT BEGIN DATE/TIME  O8/25/15 1610 /7 .0 vt feir o)
TEST ORGANISM  -Pimephales promelas.”. ... .. " ..  END DATE/TIME 09/01/15 V1610 ©. 1T s L
ORGANISM AGE < 24Howss . : ' .~ .. .7  TEST TEMPERATURE (°C) 25 1. . :. -+ ' RIS
ORGANISM SOURCE ~ “InHomse ©: ..7..% *: '’;: ' .  PHOTO PERIOD :16+hr. Light 8-4te. Dark ) =20 7 4 vy Lt

RECEIVING WATER Lake Dardanelle -, : %07 5. LIGHT INTENSITY  :50-100 ft endl ) s oo ™0 20 ne by o

DILUTION WATER "Lake Dardanelle s . : 5t TECHNICIAN MUHomer o iR T

SURVIVAL SUMMARY

08/27/15 08/29/15

C

R L ORBIS,

Conc. - -7
: a.B;IiC'-, s

Pcon

Tcon
2%
42%
56%
5%
100%

o0 {00 oo (oo |oo |oo [oo {f >
o0 foo joo joo loo foo | ||
oo oo {00 Joo oo foe foo ffimd

D
8
Y
ViV g
T
&
8
8

oo joo o foo Joo |0 {oo [ >

o [oo }oo |os:f

o foo jao {oo oo Joo |oo o
oo oo [oo Joo oo foo foa |4
00 Jco |eo for |oo | oo {oo ||

oo foc oo Joo Joo oo fJoo

(=)

9/01/15 X%

C Survival
100.0 0.00
100.0 0.00
100.0 0.00
100.0 0.00
100.0 0.00
100.0 0.00
100.0 0.00

Cone. CV. %

Pcon

Teon
2%
42%
56%
75%
100%

@ oo Joo |oo foo Joo {eo ||
o oo foo |0 |oo oo |eo [
00 |oo oo oo oo Joo foo

o oo | |oo foo [oo Joo fl Y
0 oo foo [co oo foo foo ||t

MEAN DRY WEIGHT PER REP

. % Effluent * [ Rep AL B RepB D TRep vl iRep D [l Rep B kL o
poont Tl 0.4950 0.4270 0.5020 0.4810 0.5010 0.4812 6.53
0.4260 0.4450 0.4710 0.4150 0.4860 0.4486 6.64
0.5020 0.4500 0.4910 0.,4260 0.4710 0.4680 6.57
0.4360 0.4250 0.5040 0.4460 0.5010 0.4724 7.44
0.4960 0.4510 0.4820 0.5040 0.4960 0.4858 432
0.4150 0.5030 0.4760 0.4920 0.4880 0.4748 7.33
0.5020 0.4200 0.4360 0.4950 0.4370 0.4680 7.90
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Huther and Associates
7-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

- EEG, City of Clarksville WWTP Lab ID# 24436 Test Date: August 25, 2015

WET CHEMISTRY MEASUREMENTS

Date Time Temp Sagnp. PE of Solution Analyst
No. | pcon | Tcon | 2% 2% 56% 75% | 100%
08/25/15 Start 25.0 1 7.73 7.54 7.50 7.48 7.47 7.42 7.33 TB
08/26/15 24 Hr. 25.5 1 7.81 7.69 7.64 7.57 7.51 7.49 745 TB
08/26/15 Renew 25.0 1 7.82 7.49 7.46 7.41 7.53 7.56 741 TB
08/27/15 48 Hr. 252 1 7.68 7.61 7.50 7.48 7.43 7.37 7.29 GP
08/27/15 Renew 25.0 2 7.73 7.26 7.21 7.22 7.20 7.19 7.13 GP
08/28/15 72 Hr. 25.4 2 7.71 7.67 7.59 7.55 7.50 7.44 7.38 GP
08/28/15 Renew 25.0 2 7.53 7.08 7.09 7.08 7.08 7.07 7.04 GP
08/29/15 96 Hr. 24.8 2 7.66 7.63 7.58 7.57 7.52 7.47 7.44 CA
08/29/15 Renew 25.0 3 7.78 7.33 7.68 7.85 7.01 7.40 7.19 CA
08/30/15 120 Hr. 25.1 3 7.87 7.76 7.9 7.89 7.76 7.64 7.08 CA
08/30/15 Renew 25.0 3 7.62 7.84 7.61 7.86 7.28 7.60 7.13 CA
08/31/15 144 Hr. 25.2 3 7.86 7.84 1.74 7.70 7.65 7.60 7.54 RK
08/31/15 Renew 24.8 3 7.78 7.20 7.15 7.14 7.12 7.16 7.12 RK
09/01/15 168 Hr. 253 3 7.76 7.76 7.64 7.55 7.55 7.49 7.41 GP
Date Time Temp S;n;?' DO (mg/L) of Solution Analyst
PCON TCON 2% 2% 56% 75% 100%
08/25/15 Start 25.0 1 8.61 8.36 8.32 8.31 8.24 8.23 8.21 TB
08/26/15 24 Hr. 25.5 1 8.44 8.28 8.26 8.41 8.30 8.18 8.06 TB
08/26/15 Renew 25.0 I 8.55 8.42 8.30 8.36 8.29 8.27 7.96 TB
08/27/15 48 Hr. 25.2 1 8.39 8.71 8.81 8.22 8.03 8.65 8.38 GP
08/27/15 Renew 25.0 2 8.60 7.52 8.32 8.52 8.08 8.54 7.42 GP
08/28/15 72 Hr. 25.4 2 7.89 7.53 8.61 835 8.69 8.74 7.66 GP
08/28/15 Renew 25.0 2 8.02 7.43 7.77 7.55 7.66 7.99 8.30 GPp
08/29/15 96 Hr. 24.8 2 8.21 8.35 8.42 §.28 8.22 8.31 8.35 CA
08/29/15 Renew 25.0 3 7.63 8.29 8.66 8.55 8.43 8.38 8.14 CA
08/30/15 120 Hr. 25.1 3 8.13 8.82 8.94 8.62 8.17 8.53 8.32 CA
08/30/15 Renew 25.0 3 8.07 8.83 8.14 8.26 8.44 8.05 8.51 CA
08/31/15 144 Hr. 25.2 3 8.03 8.31 8.44 8.55 8.08 8.22 8.13 RK
08/31/15 Renew 24.8 3 8.51 8.21 7.96 7.87 7.99 8.14 8.19 RK
09/01/15 168 Hr. 25.3 3 7.41 8.44 8.24 7.85 7.97 7.87 8.46 Gap
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Huther and Associates
7-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

EEG, City of Clarksville WWTP Lab ID# 24436 Test Date: August 25, 2015

INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT

| mg/LiCaCo3™ ;|| mg/L CaCx

4 Na2s§203 g/l L

* Samp. AR :-3 Hardness ; * °|f "+ -Alkalinity " : Cobduet.: : Résid, CLZ s Deghlorgmly © ol i
ibaet N PO i a0 | g CaC03 | mbosim ! ‘»;.‘mg/Li NaIS203 gLt | AAySt E
Jo825/1s | 1 7.33 8.21 68 52 427 <0.01 N/A TG
Cosiris | 2 7.13 7.42 72 62 468 <0.01 N/A TG
08729/154] 3 719 || 8.4 76 54 407 <0.01 N/A TG
INITIAL CHEMISTRY MEASUREMENTS @ RECEIVING WATER
Cpn o e - DechlorL): [

7.54

8.36

124

1 08/25/15 ; N/A
08727715 RS2 7.26 7.52 128 N/A TG
T08/29i15 1 RS3 7.33 8.29 124 N/A TG

Measurements taken in 100% solution.
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Huther and Associates, Inc.
Begin Date: August 25, 2015
Lab I.D.# 24436

PIMEPHALES PROMELAS STATISTICAL ANALYSES

Growth
Summary Statistics on Transformed Data Table 1 of 2 ANQOVA Table
Grp ldentification N Min Max Mean SOURCE DF SS MS F
1 Control 5 0.415 0.486 0.449 Between S 0.004 0,001 0.732
2 329% Effluent 5 0.426 0.502 0.468
3 42% Effluent 5 0.425 0.504 0.472 Within (Error) 24 0.024 0.001
4 56% Effluent 5 0.451 0.504 0.486 Total 29 0.028
5 75% Effluent 5 0.415 0.503 0.475
6 100% Effluent 5 0.420 0.502 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  S8d Sem C.V.%
1 Control 0.001 0.030 0.013 6.64 Mean
2 32% Effluent 0.001 0.031 0.014 6.57 Transformed Calculated In
3 42% Effluemnt 0.001 0.035 0.016 7.44 Grp Identification Mean Original Units T Stat  Sig
4 56% Effluent 0.000 0.021  0.009 4.32 1 Control 0.449 0.449
5 75% Effluent 0.001 0.035 0.016 7.33 2 32% Effluent 0.468 0.468 -0.963
6 100% Effluent 0.001 0.037 0.017 7.80 3 42% Effluent 0.472 0.472 -1.181
4 56% Effluent 0.486 0.486 -1.846
5 75% Effluent 0.475 0.475 -1.300
Shapiro - Wilk's Test For Normality 6 100% Effluent 0.468 (.468 -0.963
Dunnett table value = 2.36 (1 Tailed Value, P=0.05, DF=24,5)
D = 0.024 No statistically significant difference
W = 0.909
Dunnett's Test - Table 1 of 2 Ho:Control < Treatment
Critical W (P = 0.05) (n = 30) = 0.927
Critical W (P = 0.01) (n = 30) = 0.900 Difference
Data Pass normality test at P=0.01 level. Continue analysis. o Num of Minimum Sig Diff ~ % of from
Grp Identification Reps (Ir Orig. Units) Control Contrel
1 Control 5
| Bartleit's Test For Homogeneity of Variance g igg‘j gigﬁ:ﬁi g ggig igg _gg;i
| - 4 56% Effluent 5 0.048 10.6 -0.037
‘ Calculated B1 statistic = 1.33 S 759 Effluent 5 0.048 106 0.026
Table Chi-square value = 15.09 (alpha = 0.01, DF = 5) 6 100% Effluent 5 0.048 106 -0.019

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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7-DAY CERIODAPHNIA DUBIA SURVIVAL & REPRODUCTION

DAILY RAW DATA TABLE
PAGE _| OF 2
CLIEENT FEEG-Clarksville. STARTDATE/TIME g <. 74 q2e
OUTFALL (o ENDDATETIME  ¢-}-15 pwe  142p
LABID# A yv%(,
Peor T Cory
Date || Repl JRep2{Rep3[Repd {RepS|RepéiRep7|RepR|Rep?{ ReplQ  Analyst Time Date || Repl |Rep2{Rep3|Repd{RepS|Rep6|Rep7|Rep8|Repdi Repl0}] Analyst | Time
S/A—AAAAAAAAA g/ AlA AT Al ala [ alAl ala
e 1¢ |Iwzo 26 26 |1voe
s/ | AATAIAIAAlAlAAlA 8/ | AAIAL Alalal Alala e
¢ H- 26 |143e Y ‘ 26 | 143¢
s AL AIA LA H A A4 A g/ 2L A A A A AL AHAH A A
%3 MH Lo | Yz MH | )y
'f/anPc,A;AP(A‘AfAPVP'ZG,,ﬁ—,D S&RAAAAﬁAAHﬁZV‘S—D
P ERCHERPSESENEI L E T PV U R [ Bt Ea7.: I Sl PN Y3 el PYPR P
6l apigle 9[8[/ lel ] 9171619 131311/18[816
%’l MH | s %’l T MY | jws
o iR e s hishianriy i2]is 9 M 3 MM pyin i lislislis™
Y s Ao sl iacl R WA ey FristzN a5l B 120
% # Young w/o Dead = 01(4,! CV%= HOS X# Youwgwoo Dead = 7 5 7 CV¥%= (.57
x # Young w/Dead = CV%= x # Young w/Dead = CV%=
Rasnial= )N CV%= (Y AO) xusonivil= [0 cve= () 00
2372 Lig
Date {f Repl {Rep2 |Rep3 |Repd [RepS{Rep6 [Rep7{Rep8IRepd Replo Analyst | Time Dete i Repl |Rep2iRep3|Repd [RepS|{Rep6]Rep?|Rep8iRep?| Repl6] Analyst | Time
g NALAIAlAIAIA AL AlAlA y [LlAAIAIRAIAAIAIAIA
26 26 | jyae éc. 26 o
A AlAalalaAlAlA 9 Al A A A A
g/” Al Al A ALA 26 | 1se jﬂ/;r-wy“ 4™ 76 |rae
A7 A A AL A1 H A4 A AA I AA A A
Yo MH vyl (Fe8T T A
%qqﬂﬂﬁfrﬁ*ﬂﬁﬁ@z@ 1S hq HF}AA&AA—AH—&’ZG—IS‘(O
%155255H17*§¢¥_&|q00 @/Bouuzsuaqszqw,‘m
A NINEINEIEANE g/ L8177 ol iilTi[g 16 18 1 gl/0
%I MH |5 731 ] MH 145
qf (- DaldbsTglolu eyl g 7 IS Y g il 120 66773113 [y
) P 241w o] Rkl I WAR = e P i Bl
i#Youngw/oDcad=¢25é CV% = //23 E#Youngw/oneadzp?s? CV%= /fﬁy
X # Young w/Dead = CV%= X # Young w/Dead = CV%=
% % Survival = 'fOO cve= (.00 Rsuvival= (OO CV%= 0,00
0 -3 9157




CLIENT

7-DAY CERIODAPHNIA DUBIA SURVIVAL & REPRODUCTION
DAILY RAW DATA TABLE
PAGE ‘2 OF 72

START DATE/TIME .. ¢

EECS - Clowsuille 25 45 26 4ae
OUTFALL oot END DATE/TIME C? — 1S - 1o
LABID# Q_q'-i%(Q
56 75
Date || Repl |Rep2{Rep3[Repd|RepS{RepSiRep7) Rep8|Repd|{Repl0  Analyst Time Date ji Repl [Rep2|Rep3|Repd|Rep5|Rep6[Rep7|{RepBiRepdiRepl0 Analyst | Time
s | AlAlAW IAl~IA A D]|a gé AlF[AAlalala A4 4
e ¢ (126 S 18 |1Hare
AlALA AlA Alala A AlAL A A
Sé) HZ#AA#H/‘}—&O/H%& gé?:;;:‘\i#; co Jruse
ZH A A AH AALA
22 mia ' MH | )44 Vg MH | P4
ZAqﬁAAA&-A%4~ﬁ-ﬁZ@ ISto %Aﬂﬁﬂﬁffﬂﬁ a &, | e
,%Dut{lss'ass’\?aw Moo N ERES o L1 EcAEx ENEY “N PPN P
9lg s 1alnlielel 71710 8lol3 | 7161616111 716
&) T 1 MH s Y3 B MH | 15
9 ISPl e i vy v 1Y K4 H DA I rARVANTINEY
B bua At P el - |7 Lo 5o~ ARSI P+ [
X # Young w/o Dead = ;\)5—.‘} CV% = // /? X # Young w/o Dead = j[_[&} CV%= 4 [7
X # Young w/Dead = CV% = X # Young w/Dead = CV% =
X % Survival = CV%= . X % Survival = CV% =
{00
Dale {| Repl |Rep2 {Rep3|Repd [RepS|Rep6{Rep7{RepB|Rep9{ Repl0  Analyst | Time Bqte Repl {Rep2|Rep3|Repd |[RepS{Rep6iRep7|Rep8iRep9|Repl0| Analyst | Time
s/ AalAlalslaelalala \ '
e, L6 | Jyze N
' [ Al Al A
e Al . Ala A S RCEL \\
%%/‘}ff?fﬁ—#ﬁ’ﬁf%{—ﬁ-pw 1940 '\\
%cﬁ%\ﬁﬁ-& AATA AL | 20| 15 \\
g 2 lulcl 210 1S [3I217 Toy | ige \\
3191817 njeliflglio AN
% £ MH |t415 N
q) (3021211819 e 15his]ili3 |y, AN
) 0 U0, | | 1922 N
X # Young w/o Dead = 2\5‘/ CVo%= //.0 9—— x # Young w/o Dead = Y%=
% # Young w/Dead = CV%= X # Young wDead = CV%=
X % Survival = / OQ CV% = OO@ X % Survival = CV% =




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

CLIENT/FACILITY EEG- Clarksvi e DATE/TIME STARTED _ 3 - 25-45 yuH /6 /0
OUTFALL # DO\ PROJECT # 2443/, " DATE/TIME ENDED S -/—[ 2¢ N /O
ORGANISM ID# PPO-15- 23¢

Peow 18 181818 18 lele|ls| sl s|2(3IBI18 |8 lslslsl s|lslslsl|slsls
reon |18 |8 181818 |glSlels 19181318188 | clelslels|sls|e]ls]s
32 | B|B(818 18 lglslsls|e|n]8|%I8 R lsigls|els|s|s|s|s]|s
M2 18131818 18 ez g |glels 8188 s [slslslslslele|s]s|w
Se 1818181818 1 8|els|s |83 13 |3 |slels|s]als|s|(s]s]|®
S8 888 ielels sl ¢le | BlBIsels (el flele|Flrls|g]®
oo 1g 181818 I8 & glel<|g | 818 |88 (g lslsl|«| | el&|5|5|s|s=
Bucttne_|| 8-26 +/5 MK (600 |5:27-1s 26 065° || £-28-15 My 0329 8294 24 egss] #3005 TR os4s

| e | alolclol el wloTclolsl N |
peon | ZLEIS1%18 | slsl sl gls [00.0 0.00
teom | 3| SI% (503 | ¢l gl 9| 5l /0.0 (.00

2z 18]y |% |8 |8 l |l & & ¢ /00.0 0.0

gz 18181813 |8 |ls|¢lgls|® (00.0 - © .00

5¢ || 38 |% |8 [8 €1 S| S| S| & (00.0 @ .00
751818 |8 |% (8 ¢l 3l gl ele [00.0 5 00

oo [ 351813 818 [ $lcls|els J0O .0 ©.00
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|
|

environmental toxicologists, biologists, consulianis

7-DAY CHRONIC TOXICITY TEST
PIMEFPHALES PROMELAE (fathead minnow) MEAN WEIGHT/REP

Client _,/7////”//9 o DeterTime Stat. S/ Jew
Project# 2 Y3/ Date/Time End 7/ ////)’ L
% Effiuent !i RepA || RepB. | RepC || RepD | RepE | * X Cv.% || Analyst
[ l,y?m 23l e | Yo/0ll 50/0 4812 | (.53 '\%%\_
70 |aco | vyrol yol wsol 980l 4B ) 6 Y "
7y Nusmo | rweoll o llivads | Y2000 YUB0 ) 0.57

vo Nivgep | ipsoll i sovl vl o W97 7.9Y.
szi“}fga 5 W&o | 10D | e | 4858|932

dr wiso Lispzel Y240l 1vRo |  usa 4748) 133

[0 %:;0)0 ool wgioll Yool 3800 7.90

|




Client / Facility

Huther ané Assecmtes, Enc _

.

cee Cladxiille

— S
emzronmental toxzcologzsts biologists, and consultants

Lab ID Number

AUY3Bp

Qutfall Number

@.0),

¥/=571S

Test Date

INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT
o [ [ o [ oo [ ey T ey T o T oot | ey T
Yas| 1 3332 3 | sa U2 lledl Ka | TE
Il 2 Nelzwl 2 | ks lws | - —
Zal 3Pl 20 st fugr [ [N TN

INITIAL CHEMISTRY MEASUREMENTS @ RECEIVING WATER

pue | TGP | | P | oo | el | et | eS| ool | g
Shsils hseBae, 1oy | % |6 | bo | Xla | T7E
3/3’? (322dnsa) 193 oo %as| - _ —
W% lle3330929) 129 | B |9 SO | D

Notes:

' (OT(%CZ/B/
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REFERENCE TOXICANTS
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L o

o Huther and Associates, Inc.

S

L] v o 1 k3 P
environmenial toxicelogists, biologists, consultanis |

CHRONIC REFERENCE TOXICANT TEST RES ULTS

SPECIES: Ceriodaphnia dubia
CHEMICAL: Sodium Chloride
DURATION: 7-Days
TEST NUMBER: 3
TEST DATE: 08/05/15 - 08/12/15
1500 Hrs - 1500 Hrs
STATISTICAL METHOD: Dunnetts/Steels
CONCENTRATION (g/L) NUMBER EXPOSED NUMBER DEAD
0.5 10 0
1. 10 0
1.5 10 0
2.0 10 10 |
2.5 10 10
3.0 10 10
|
‘
LOEC FOR NOEC FOR LOEC FOR NOEC FOR
SURVIVAL SURVIVAL REPRODUCTION REPRODUCTION |
2.0 g/LL 1.5 g/L 1.5g/L 1.0 g/L
1156 Bonnie Brae Denton, Texas 76201

(940) 387-1025




2.3b5

2.120

1. 650

1.180

0.945

1. 541

1.285

0. 265

0. 009

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

! I ! 1 )

+3. 0SD

+2. 0SD

Mean

~2.0SD

-3. 05D

2 4 6 8 10 12 14 16

n= 20 Mean= 1.850 SD= 0.235 CV= 14.25% Min= 1.500 Max= 2.000

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

18

20

L | 1 ) ! ] I

i

2 4 6 g 16 12 14 16

n= 20 Mean= 0.775 SD= 0.255 CV= 32.93% Min= 0.500 Max= 1.000

+3. 0SD

+2.0SD

Mean

~2. 0SD

-3. 08D



| Huther and Associates, Inc.

environmental toxicaloé;ists, zb?ologzsts, consultants

CHRONIC REFERENCE TOXICANT TEST RESULTS

SPECIES: Pimephales promelas
CHEMICAL: Copper Nitrate
DURATION: 7-Days
TEST NUMBER: 8
TEST DATE: 08/05/15 - 08/12/15
1540 Hrs - 1540 Hrs
STATISTICAL METHOD: Dunnetts/Steels
CONCENTRATION (ug/L) NUMBER EXPOSED NUMBER DEAD
25 40 0
50 40 3
100 40 - 15
200 40 25
400 40 40
800 40 40
LOEC FOR NOECFOR LOEC FOR NOEC FOR
SURVIVAL SURVIVAL GROWTH GROWTH
100 ug/L 56 ug/L 100 wg/L 50 ug/L
1156 Bonnie Brae Denton, Texas 76201 (940) 387-1025




|
|18. 564 |—

Reference Tox Copper Nitrate ug/L

P. promelas Chronic Survival — NOEC

+3. 0SD

+2.0SD

Mean

-2. 0SD

-3. 0SD

154. 063
128. 542 |- T e e e e - T
N\ AA SN T
Y
77. 500 \\ X \\
SV Y \ e
/ /
26 458 e mmmm e e m e e - -~ [ - — —— ——— e —
0.937
i ! i i 1 £ i 1 1 1
2 4 6 8 10 12 14 16 18 20
n= 20 Mean= 77.500 SD= 25.521 CV= 32.92% Min= 5£0.000 Max= 100.000
Reference Tox Copper Nitrate ug/L
P. promelas Growth - NOEC
]
140. 904 !
116. 436 f——-— ————n - et U
67. 500 //ﬁ\\ //ﬁ\\ ! A / \

L i !

4 , ) [, J
2 4 E 8 10 12 14 16 75 20

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

Mean

~2. 0SD

~3. 05D
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CHAIN OF CUSTODY SHEETS
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ann Onm cnh

erprise Group, Inc.

PROVIDING CUSTOMIZED SERVICES NATIONWIDE

L 444

05011\

Environmental Enterprise Group, Inc.

220 North Knoxville, Suite 200
Russellville, Arkansas 72801

(479) 968-6767 Fax (479) 968-1956

Company Name:

Clarksville Light and YWater

Phone #:

(479) 754-6241

Requested Analysis

Address: Fax #: 2]
P.O. Box 1807 Clarksville, AR 72830 (479) 754-8181 f_f Laboratory
Project Name or Number: Purchase Order #: o Control Remarks
. i E, Number (Please note special
Bio-Momtorlng -E% detection limils below.)
Sampling Personnel Signature(s): Printed : ©
fr s /4 r =
WM«&»« L/, /// € @»&\, & _g
Cont.Type Method Preserved | Sample Matrix | ©
Sample I.D. | Date | Time | & o] oo #of <. _ &
E ‘é & | 8 |containers [ (8|5 | & 2 8| _ é) B3 $
|o|®la | o z|F|21218(2|2|8]5|a|8] ~
G XIS D 3AS Ogl%}
Outfall 001 1R-2443 oo | X X 1 X X X
Rehnqwsh d by: Date: Time: Receiv@/y/:a/ DS%}M/ Time:
bl (3 & 2405 1750 ( u{hm 220
Rege;r/ed y Date: .~ |Time: Relingtidhed By: Datg; Time;
ey 5o "SI S P8Rl
Relj j,d f Date: Time: Received by Laboraldry: Date: Time;
/ FAvey /332 g-25-15 | //Z0

Commen 5!

(LPS

[.7°¢




: e
I*nVnOnmenta F.melpusc (‘loup Ine.
PROVIDING CUSTOMIZED SERVICES NATIONWIDE

Ll 501

Environmental Enterprise Group, Inc.
220 North Knoxville, Suite 200
Russellville, Arkansas 72801

(479) 968-6767 Fax (479) 968-1056

Requested Analysis

P.O. Box 1807 Clarksville, AR 72830

Company Name: Phone #:
Clarksville Light and Water {479) 754-6241
Address; Fax #:

(479) 754-8181

Project Name or Number:

Bio-Monitoring

Purchase Order #:

Sampling Personnel Signature(s):

Lodls fak,

Printed :

L/ Palner

Laboratory
Control Remarks
Number (Please nole special
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Huther and Associates, Inc.

ENVIRONMENTAL ENTERPRISE GROUP
CITY OF CLARKSVILLE WWTP - OUTFALL 001
NPDES PERMIT NO. AR0022187
AFIN NO. 36-00038
BIOMONITORING REPORTING
TEST DATE: 08/25/15

II. Ceriodaphnia dubia

B RS A b oot
environmental foxicologists, biologists, and consultants

Response
A. If the No Observed Effect Concentration (NOEC)for survival is less than the
critical dilution, enter a “I”; otherwise, enter a “0”. Parameter No. TLP3B. 0
B. If the No Observed Effect Concentration (NOEC) for reproduction is less than
the critical dilution, enter a “1”; otherwise, enter a “0”. Parameter No.
TGP3B. 0
C. Report the NOEC value for survival, Parameter No. TOP3B. 100%
D. Report the NOEC value for reproduction, Parameter No. TPP3B. 100%
E. Report the highest (critical diluton or control) Coefficient of Variation,
Parameter No. TQP3B. 11.02%
1. Pimephales promelas Response
A, If the No Observed Effect Concentration (NOEC) for survival is less than the
critical dilution, enter a “1”; otherwise, enter a “¢F. Parameter No. TLP6C. 0
B. If the No Observed Effect Concentration (NOEC) for growth is less than the
critical dilution, enter a “17; otherwise, enter a “0”. Parameter No. TGP6C. 0
C. Report the NOEC value for survival, Parameter No. DP6C. 100%
D. Report the NOEC value for growth, Parameter No. TPP6C. 100%
E. Report the highest (critical dilution or control) Coefficient of Variation,
Parameter No. TQP6C. 7.90%
1156 North Bonnie Brae Denton, Texas 76201 Ph: (940) 387-1025 Fax: (940) 387-1036
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