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Huther and Associatés; Inc.

environmental toxicologists, biologists, and consultants

TOXICITY TEST REPORT - CHRONIC

Client ............ Environmental Enterprise Group Sample....ocviviiiiiiii Qutfall 001

Facility . ....cc.cocennne City of Clarksville WWTP Laboratory I.D. ....ccooviiiiiiiiiiiiininns 23880
Permit No. ................... NPDES AR0022187 Begin Date ......c..coovviiiiniannnn. March 12, 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 March 12, March 14, and March 17, 2015.
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 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 initiated at 1650 hours, March 12, 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. 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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EEG, City of Clarksville WWTP Lab ID #23880 _ Test Date: March 12, 2015

SURVIVAL
Ceriodaphnia dubia

REPRODUCTION
Ceriodaphnia dubia

TEST SETUP
Pimephales promelas

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 1650 hours, March 19,
2015.. Survival and reproduction data wete 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: 9.6%
NOEC: 100% Effluent

" The seven-day Pimephales promelas larval survival and growth test was

initiated at 1520 hours, March 12, 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 #23880 Test Date: March 12, 2015

SURVIVAL .
Pimephales promelas

GROWTH ‘
Pimephales promelas

SUMMARY

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 1520 hours, March 19, 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 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: 9.5%

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 AR0022187 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 Clarksville WWTP o SAMPLE TYPE 24 Hour Composite
NPDES#  AROO22187 .. DATE COLLECTED  03/11/15 03/13/15 03/16/15
LABID# 23880 ' . . . . DATERECEIVED 031215 O3/14/15 03/17/15
TEST TYPE . 7.Day.Chronic . . .. e - BEGIN DATE/TIME  03/12/15 - 1650

TEST ORGANISM Ceriodaphnic dubia e END DATE/TIME . 03/1915 " 1650

- ORGANISM AGE  : < 24Hours . = - . R TEST TEMPERATURE (°C) .25%1 -
ORGANISM SOURCE ~ _‘InHoise = == = -~ PHOTO PERIOD - 16:hr. Light 8-hr, Dark
RECEIVING WATER  Lake Dardaneile -~ - LIGHT INTENSITY  * 50-100 fi: codl,. -

DILUTION WATER Lake Dardanelle - S TECHNICIAN | Z. Geiger

|

SURVIVAL & REPRODUCTION SUMMARY
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. Huther andv Associates
7-Day/3 Brood Ceriodaphnia dubia Survival and Reproduction Chronic Toxicity Test

Lab ID# 23880 Test Date: March 12, 2015

EEG, City of Clarksville WWTP
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EEG, City of Clarksville WWTP

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

Lab ID# 23880

Test Date: March 12, 2015
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. Huther and Associates
7-Day/3 Brood Ceriodaphriia dubia Survival and Reproduction Chronic Toxicity Test

EEG, City of Clarksville WWTP ' Lab ID# 23880 Test Date: March 12, 2015 °

INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT

T Hatdress | -Alkalinit ] Conduct~ '] ResdCi2z -]  Dechlornl) -
H mg/L CaC03!' | “m JL CaCO3. " mk js/cm ;- :_3:'_-mg/-L_‘ _NaZ,_S?,:‘(')}:m'glv L

68 7 <0.01 TG
72 <0.01 TG
76 <0.01 TG

Analyst -

' Measurements taken in 100% solution.

INITIAL CHEMISTRY MEASUREMENTS @ RECEIVING WATER

_ Haxdness | CAlkalinty . Conduct. )" Resid G2 | Dechlor@l) ). 4
o NG R : , mg/L-CaC03 ' |- mg/L CaCO3! '|| umhos/em ' f| - “mg/L1 - [..Na2S203mg/L ! |l . AAYE .
~03/12/15 ‘ 68 46 298 : 7 N/A TG
| 03/14/15"] RS2 64 44 214 ) N/A TG
I 42 3 « ' N/A TG

Page 7 of 15




Huther and Associates, Inc.
Begin Date: March 12, 2014
Lab 1.D.# 23880

.
¢

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
Control 10 19.000 26.000 22.400 Between 5 12.533  2.507 0.575
32% Effluent 10 20.000 27.000 23.800
42% Effluent 10 20.000 27.000 23.500 Within (Error) 54 235400 4.359
56% Effluent 10 20.000 26.000 23.300 Total 59 247.933
75% Effluent 10 21.000 27.000 23.600
100% Effluent 10 21.000 27.000 23.600 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

Identification Variance  Sd Sem C.V.% :

Control 6.267 2503 0.792 11.18 Mean

32% Effluent 3.733 1.932  0.611 8.12 Transformed Calculated In

42% Effluent 4944 2224 0.703 9.46 Grp Identification Mean Original Units T Stat Sig

56% Effluent 4.678 2.163  0.684 9.28 - 1 Control 22.400 22.400

75% Effluent ©2.933 1.713- 0.542 7.26 32% Effluent 23.800 23.800 -1.499

100% Effluent 3.600 1.897  0.600 8.04 42 % Effluent 23.500 23.500 -1.178
56% Effluent 23.300 23.300 -0.964
75% Effluent 23.600 23.600 -1.285

Chi-Square Test For Normality: Actual And Expected Frequencies 100% Effluent 23.600 23.600 -1.285
Dunnett table value = 2.31 (1 Tailed Value, P=0.05, DF=40,5)
Interval < -1.5 -1.5t0-0.5 -0.5t00.5 >0.5tol1l.5 >1.5 No statistically significant difference

Expected  4.020 14.520 22.920 14.520 4.020
Observed 4 13 23 16 4 Dunnett's Test - Table 1 of 2 Ho:Control < Treatment

Calculated Chi-Square goodness of fit test statistic = 0.3105 Difference

Table Chi-Square value (alpha = 0.01) = 13.277 Num of Minimum Sig Diff ~ % of from
' Grp Identification Reps (In Orig. Units) Control Control

Control 10

32% Effluent 10 2.157 9.6 -1.400
42% Effluent 10 2.157 9.6 -1.100
56% Effluent 10 2.157 9.6 -0.900
75% Effluent 10 2.157 9.6 -1.200
100% Effluent 10 2.157 9.6 -1.200

Data Pass normality test. Continue analysis.

Bartlett's Test For Homogeneity of Variance

Calculated B1 statistic = 1.58

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

PR

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’

NPDES # AR0022187 . - . - DATE COLLECTED  03/11/15 03/13/15 03/16/15

LABID # ‘23880 -~ oo 4. B DATE RECEIVED - 03/12/15 03/14/15. -03/17/15 -

TEST TYPE 7 Day-Chronic .+~ 7 ¢ . BEGIN DATE/TIME , 03/12/15 1520 -

TEST ORGANISM ' Pimephalespromelas. .. . .. . . END DATE/TIME  03/19/15 1520 .

ORGANISM AGE < 24 Hours -7 o TEST TEMPERATURE (°C) 25+ 1.

ORGANISM SOURCE ~ InHouse .- - = = PHOTO PERIOD 16:br. Light 8-br, Datk =~ =

RECEIVING WATER . Lake Dardanelle .. - ‘ LIGHT INTENSITY : 50-100 ft. cndl. =~

DILUTION WATER Lake Dardanelle o TECHNICIAN +*T. Burton

SURVIVAL SUMMARY

St 03315 ' 03/14/15 C 03150157 s 03/16/15 o035

oo [Py |
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8 (8

8:|.8

8] 8

60 oo Joo |oo [oo oo |oo |
oo foo oo | oo [oo foo |eo ||
o0 {oo foo |oo |oo Joo oo OO
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oo oo joo Joo Joo Joo oo || >
oo oo Joo |00 oo |oo joo ||
o0 |oo Joo oo oo {oo foo || T
00 | 06| co] oo | oo | oo’

600 oo Joo|eo |eo.jos ||

oo Joo [oo [oo.Joo |oo oo ||t

3/18/15 "o : x %
T T -1 Survival

100.0
©100.0
100.0
100.0
100.0
100.0
100.0

D
8
EME
-8
8
8
8
8

o0 |oo |oo oo |oo foo foo |l 3>
oo |oo oo |oo foo oo foo |l
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MEAN DRY WEIGHT PER REP

i
1
1
1
i
i
i
|
i
i
'
i
i
i

. % Bffvent || RepA” | RepB || RepC ] RepD [ RepE
P, 0.4920 0.4810 0.4650
0.4160 0.4390 0.4910
0.4620 0.4910 0.4560
0.4750 0.4560 0.5010
0.4750 0.5020 0.4560
0.5060 0.4950 0.4480
0.4200 0.5040 0.4960

Page 9 of 15




EEG, City of Clarksville WWTP

Huther and Associates

7-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

Lab ID# 23880

WET CHEMISTRY MEASUREMENTS

Test Date: March 12, 2015

| Temp *

T

03/12/15

25.0

O IBTITE 0 34,

7 2s6.

25.6

Tl rass

25.5

2547

03/15/15

25.4

oS

253

.-

03/16/15

25.3

1403/17/15

—
T 255

i

03/17/15

25.5

£ 2530

£
»

fwiw oo e e

AT

25.3 3
3

2 X X R B

03/12/15

8.27

o> P Ra Ggs

033sE |V ad

T i P

03/13/15

Renew

8.28

8.03

I

B ey
£348°Hr. 3

st s i

B0 HE

03/14/15

Renew

8.51

| WS

03/15/15

Renew

8.93

e T MR ]
03D

R T

590 Hrep oly

et P,
AL 00849,

03/16/15

Renew

8.71

E'_:«,r':r; AT ‘3;.' f—‘th R T Ty, - Epc R v
037/ g | T20HE Y |5 25 ERGo [l

03/17/15

Renew

YIS

Sl

(ln. <753

03/18/15

Renew

8.52

#,03/19715.

168 Hre ]2 25

o LR T A S N

St A
et 781

S e

RN I

| T
IRt A PR AL E N Ei )
IR Skd PSTe R o 1 1 ke

CSHFY,

G R
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EEG, City of Clarksville WWTP

INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT

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

Lab ID# 23880

Test Date: March 12, 2015

| b0 | s | et | et | St | i | s
31215 | 702 | 827 68 50 242 <0.01 NA G
o0y/147i5 1 2 703 | 851 7 52 274 <0.01 N/A TG
oanuis 3 7.06 | 8.08 76 50 278 <0.01 N/A TG
INITIAL CHEMISTRY MEASUREMENTS @ RECEIVING WATER

“Samp. .Ph DO »'_"Hardness”,' : b NkaliﬁiW" Conduct . v " Resid.Cl2 | 'v':'D"e'ch_ldf_(r'r';l‘,_) Analyst

GNoo o LT ) .mg/L CaC03 ' || “mg/L CaCO3! || ~umhos/cmm *. mg/L ! ~ Na2§203 mg/L ! , s
RS1 » 7.16 8.67 68 46 298 <0.01 N/A TG
RS2 7.20 8.25 64 44 214 <0.01 N/A TG
RS3 7.22 8.76 68 42 232 <0.01 N/A TG

Measurements taken in 100% solution.
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Huther and Associates, Inc. -
Begin Date: March 12, 2014: ,
Lab I.D.# 23880 h

PIMEPHALES PROMELAS STATISTICAL ANALYSES
Growth

.

Summary Statistics on Transformed Data Table 1 of 2 . ANOVA Table

Identification N Min Max Mean SOURCE SS MS F
Control 5 0.416 0.491 0.454 Between 5 0.002 0.000 0.440
32% Effluent 5 0.456 0.492 0.477
42 % Effluent 5 0.447 0.502 0.476 Within (Error) 24 0.020 0.001

5

5

5

56% Effluent 0.445 0.502 0.473 Total 29 0.022
75% Effluent 0.416 0.506 0.471 ’
100% Effluent _ 0.420 0.504 0.471 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

Identification " Variance Sd Sem CV.%
Control 0.001 0.031 0.014 6.89 Mean
32% Effluent 0.000 0.017  0.008 3.58 Transformed Calculated In
42% Effluent - 0.001 0.025 0.011 5.29 " Grp Identification Mean Original Units T Stat Sig
56% Effluent 0.001 0.023  0.010 4.83 1 Control " 0.454 0.454
75% Effluent 0.001 0.038  0.017 8.07 | 32% Effluent 0.477 0.477 -1.296
100% Effluent 0.001 0.033  0.015 7.04 42 % Effluent 0.476 0.476 -1.230
56% Effluent 0.473 0.473 -1.043
75 % Effluent 0.471 0.471 -0.966

Shapiro - Wilk's Test For Normality 100% Effluent 0.471 0.471 -0.923
) Dunnett table value = 2.36 (1 Tailed Value, P=0.05, DF=24,5)
D =0.020 No statistically significant difference

W =0.942 . v
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. . Num of Minimum Sig Diff ~ % of from
Grp Identification Reps (In Orig. Units) Control Control

Control 5

32 % Effluent 0.043 9.5 -0.024
42% Effluent 0.043" 9.5 -0.022
s 56 % Effluent 0.043 9.5 -0.019
Calculated B1 statistic = 2.80 75% Effluent 0.043 9.5 -0.018
100% Effluent 0.043 9.5 -0.017

Bartlett's Test For Homogeneity of Variance

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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1

7-DAY CERIODAPHNIA DUBIA SURVIVAL & REPRODUCTION

DAILY RAW DATA TABLE
PAGE OF _2
l} CLIEENT  EEG-~ (larksvi/le STARTDATE/TIME  2_,0.5 26 /45w
~ OUTFALL 00 ENDDATETIME 34a-1s v (b5©
'} LAB ID # 23880
. peon Teo A
I l Date || Repl |Rep2|Rep3|Repd|RepSiReps|Rep? keps Rep9] Repl0  Analyst Time Date || Repl |Rep2|Rep3 |Repd|RepS|Rep6|Rep7|Rep8|Repd|Repl0] Analyst | Time
2 AL AL H A A A 2 ; PVt PAVAT ATV AV -
s - 1 - - MH | /650 /3 T ATE A MH 1650
Al A A AL A -ALA 44AA AlA &
A - ATC—I 1520 %/.p | 1€ 120
ll 3’/’5A _ AAA&A.‘ZG 56 3/;; taAAAAAA@/T'ZG S0
a4 ALALA A 4 A A 3 ABAIAIRIAIGALH
/A - i L.V RVE7 /4 o T o
. 2 31213 : :
|q°/73 : T e | % i i R
A / -f AL
P - A EY B (A EAEL N 3/’8_37@9; SRETRITCE I
Y I By AL 0 1312120 /1 3, W2 Y3 S130/71:,312]3172
Vv ZC oo | 4 Reaaneal Ragsaol ML (5
.] i#Youngw/oDead=22,2 CV%= 5/7 i#Young'w/oDead= 22(’{' CV%= I/'/g
{ .
y X # Young w/Dead = CV%= X # Young w/Dead = CV%=
l)* 7% survival = | OO0 cevu=0 00D x%uswvivil= (OO0  cvu= 0.0
'} 32 42
¢ |t Date J{ Repl [Rep2[Rep3jRep4}RepS|Rep6]Rep?|Rep8|RepSRepl0  Analyst | Time Date || Repl |Rep2|Rep3{Repd{RepS|Rep6iRep7|Rep8IRep9]Repl0] Analyst | Time
V| A2 A4 A BA A AT 5 AL AV AT AV FAT AV A
‘!BA(A AlalA e 5/3A alalAlAlalA M 6o
, MALA alAal8 1A Al A4 .
h%q M_\M‘@nszo i B e 15
| g//S"A S 2¢ | lige o 4A, A "L e | lisy
j 2 3AAAAA4 4] # LAl ALA LB AL A/
l!;éé n'; qq :;MH,uqo 3//5.3292;,23 QQ)MHMO
2| 2] L 7
’/7 h 2 A WL 520 3/7 s
: iRIEATE 9 ¥7[3[517]C
l':/’% : LEW, haﬁb\’m Ve 7 %279”wa
SN Y AN RN 3y 03 P34 3] b33
l% YA o5 R s 53 N |16 | 7oy T 05 V| 6s©
‘. 'i#Youngw/oDead=225 CV%= 8[2 ' §#Youngw/oDead'=236. CV%= Q.L/Lp
! .
‘ X # Young w/Dead = CV%= X # Young w/Dead = CV%=
xuswviva=/ 0O, H  cvu= G000 x%Suvivil= 1 000 cvu- Q.00




7-DAY CERIODAPHNIA DUBIA SURVIVAL & REPRODUCTION
'DAILY RAW DATA TABLE
PAGE _Z.OF 2.

CLIENT

X% Survival =/paﬁ CV%= ﬂ&p

EEC - ClacKsuille START DATE/TIME P51 6 lese
OUTFALL 00 | ENDDATEMIME 2 f6)— 4/ SO
LAB ID # 23330
| 56 75
Date R# RZ? szl RepdiRepS|Re R:Zi, l:e4piRe Repl0  Analyst Time Date | Repl {Rep2]|Rep3 Rﬁ Rzi thi ReApiRe 8IRepS[Repl0} Analyst | Time
| , ' A
33»/3 'A T Q 1MH |15 ;/3 A"'AA/_'}A"' MH |l6so
AINLAIAIRIAARAIL | — | S A Al A —
Y i @ szl [y S B (& 530
/o4 I 2T e i) [Ys P, fise
A A A AA AlAl A Al A2 A Al A A D0 A
7223&:1923" MH {1140 3/45‘312 I - MH | 199
, 2 .
}/, ™= S M| 1320 ;//7 7 7 4 212 - VO I25
: | 8ICI7 91¥] 79 : /092121 &8 [A [
9)//# T WL J2oo %x 7_ 26y 1 AL 250
; 23 Py [ 22142 R 3. (L2 1212209 | R[4V B s 72
79 Al A] N [bsD V7, 29| 3 @) 25| MU e
x# Youngw/oDcad=23_3 CV%= qgg i#Youngw/oDead=23‘(0 CV%= 72@
X # Young w/Dead = CV%= x # Young w/Dead = CV%=
xt%sunvival = [ 00,0 cyy=f) 0O x%suviat= (000 yee QOO
100 _
i |l Date R;p}{ R:zZ— Rﬁ Rzipi R:z;_ R;;— Rep7)Rep8{Re; Rﬁi) Analyst Time e_J| Repl IRep2|Rep3{Repd 'RepS Rep6IRep?|Rep8|Repd Repl0] Analyst | Time
73 T 171 n ' MY | Jesa <
AlA! A Dl Al AIA
Y I — 7/& 1530 N
{ 3/,§ AlAlplAlA Al 261 15 \\\
|3, AR A AT AT A 2]
[ /6 eI . QAJMHWO \\
x 2 RYR s N
R , 1 WLiize AN
;3/8#-7“71090?7‘73‘7/%’/203 \\
3 N2 [ TR DB 2 T3 N
Az 25L [\b>
X # Young w/o Dead = 23,@ CV%= 80¢ X # Young w/o Dead =
X # Young w/Dead = CV%= x # Young w/Dead =
X % Survival =




EE D ED ED WD SN SN I BN BN ED BN M BRI e
- | PIMEPHALES PROMBZAS (ta s Y TEST o s

cLENTFACILTY  EEG -Claksville Q01 DATE/TIME STARTED _3-I2-(S TR 1520
OUTFALL # Qo1 PROJECT# L 33 £O DATE/TMEENDED 3-1%-15 TR |S»o
ORGANISM ID# RLO-I15-0%0
fcon 8888’8888888???? gggg;ltkfggff
TeoN £18158185|€1318|8]5 B Z|3T|¥|,lsle|elsslslales |5
2 | sleicleigigIsiele = BRI BB |FIS|s|&|8| 55 [s (7] ¢ |+
42 | S8|€| §|g SIBITICIT ZIR|T SIS |&|85|s|&|8elslcls | &
56 z’gr??%g%ﬁ“?ﬁa“%’%? 58|85 |¢]slelslsls
7S 8’5’25"5’8%%888?88? Sl8|s|&|€|s 7|5 s+
100 8‘?’888%’?88%%?%?%88283&85’5‘5'
Bt [[3-13-15 T8 1520 5””117@ Oq;élijﬁjs TG oUS |3-16-15 1R o550 ||3-17-15 TR 0100

kow |85 |s]e]s |85 ss 100.0 0.00

Ten | &85 (82| ec|els]g (00.0 .00

32 «?95’??4888’8’8 1000 0.00

42 lglglg|s|€]gle s e (00.0 0.00

56 |Elele s |8 e |e|s|s|2 (00.0 Op

25 |81¢ls|f s g le &8s [OPO .00

00 1¥17121618lglgl€lgls jonp 0.00

e 4845 T8 ogso [1349-)5 TR 15 30



7-DAY CHRONIC TOXICITY TEST

i

=

T

PIMEPHALES PROMELAS (fathead minnow) MEAN WEIGHT/REP

Client —%/4 ol 22

== = A e O e e e
environmental toxicologists, biologists, consultants

Date/Time Start /
Project# 22480 Date/Time End \/7/,2/, AT
, — = = —
% Effluent || Rep A Rep B RepC Rep D Rep E X CV.% AnalystJ
Ko | stto |50 |30 | i |50 | Y1578 | bbb | B
(G aiywo Voo w2 |vae |4538] 29 1| |
22 Y8y | 992 ||.vé20 |vop | vsZo L4774 | 358
WA rvyso vde [ yaxo ) wazy | s | 9703 5.29
S vddn | vy |vesp | i P vIZ0 1.YTA814.93
2 WvRo iy |1ée | verol vvan . 914 1307 | |
Wy s oo [ Iom | om0 4706 | 704 | |




A '-':’:—:‘;@‘-\" St

e Y e

i envzronmental toxzcologlsts, bwlogzsts and consultants

| Client / Facility 656 Q@(K%.\Jllle Cbl
l { Lab ID Number 95’%80

l, Outfall Number Cbl
! Test Date ' %’la’l S

INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT

Samp, | B T " Hardress .| Alkahmty B Conduct Rcstd C12 Dechlor(mL) ﬂ‘lﬂ i
e o P ) PO D meit caces! mg/L CaC03 ! “f ¢ limhosicm ! “fl %~ mg/L}:7 NH%SZ;Q?,'Z’I#QIL:?.,JI O

5/’9 [ 7202 S| (&R S0 | 49 (;O-OI 7\[{;7 )=
_B/ILI 2 [7.633s1] 12 s2 |3ul - | &
3/'7 3 Moo W | S0 |oR | ) D

INITIAL CHEMISTRY MEASUREMENTS @ RECEIVING WATER

Date Posamp o g | Hamdess " Akalinity || Condiiet: | Resiaciz - . Déchtormty Y
P || meCa003! ) mell,CacO3" || umhosiom! | mgll “Na2s203 mg. {1

Sl 2w | e |28 | ool zJa =
Iy ltananses] 4 | wd oy | o | <& | C
42

Inlesshalzzl @ 22| 2| /7 1)

Notes:

—
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APPENDIX B
REFERENCE TOXICANTS




e e e e e e e )
environmentai toxicologists, biologists, consultants

CHRONIC REFERENCE TOXICANT TEST RESULTS

SPECIES: : Ceriodaphnia dubia
CHEMICAL: | Copper Nitrate
DURATION: 7-Days |

TEST NUMBER: 3

TEST DATE: 03/04/15 - 03/11/15
‘ 1000 Hrs - 1000 Hrs

STATISTICAL METHOD: Dunnetts/Steels

| CONCENTRATION (sg/1) | NUMBEREXPOSED | _ NUMBERDEAD
0.5 10 0
1.0 10 0
1.5 | 10 o 0
2.0 10 | , S
2.5 | , 10 10
3.0 . 10 ) 10

LOECFOR |  NOECFOR | LOECFOR | NOECFOR
SURVIVAL - SURVIVAL . - GROWTH . - GROWTH

2.0 ug/L, 1.5 ug/L 1.0 ug/L 0.5 ug/L,

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




PSS ot T

Réfe'r’erice Tox Sodium Chioride g/l

l ' o ~ C. dubia Survival - NOEC

3 {
1 |
2.216 +3.0SD
| :
| 2.010 /\ /\ / \ eed  +2.0SD
1600 |- —- i Y / T Mean
1.190 " -2.0SD
g 0.984 - -3.0SD
I | i 1 1 1 ) | ! ] 1
5 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

. 1554 , ‘ +3.08D

1.303

0500 N\ SN A | ean
S ARVAVAEER

0.297 ‘ » -2.0SD

+2.0SD

0.046 : -3.0SD

] | 1 | | 1 ! {

. i .
"2 4 6 8 10 12 14 16 18 20

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

ot - - . X -



———ee

i\ Huther and Associates, Inc.

2 = ek s
environmental toxicologists,

logists, consultants

CHRONIC REFERENCE TOXICANT TEST RESULTS

SPECIES: Pimephales promelas
CHEMICAL: Copper Nitrate
DURATION: 7-Days
TEST NUMBER: 3
TEST DATE: 03/04/15 - 03/11/15
1540 Hrs - 1540 Hrs
STATISTICAL METHOD: Dunnetts/Steels
_CONCENTRATION (ug/1) | NUMBEREXPOSED |  NUMBERDEAD
25 40 ' 0
50 40 0
100 40 0
200 40 6
400 40 15
800 40 40
LOEC FOR NOECFOR |  LOECFOR | NOECFOR
SURVIVAL ~ SURVIVAL __GROWTH . ' GROWTH
200 ug/L 100 ug/L 200 ug/L 100 ug/L
1156 Bonnie Brae Denton, Texas 76201 (940) 387-1025



NPT TAISWATE, 5

H
I(

|

A, S,

-155.904

131.436

82.500

33.564

9.096

145.394

120.262

70.000

19.738

-5.394

TR E";‘f"f;ﬁl,’ TR AT

Reférénce Tox Copper Nitrate ug/L

P. promelas Chronic Survival - NOEC

A N A WA Y A W AR

AR

| { ! | I 1 | [ |

2 4 6 8 10 12 14 16 18 20

n= 20 Mean= 82500 SD= 24.468 CV= 29.66% Min= 50.000 Max= 100.000

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

| : 1 1 1 ! 1 i {

i
2 4 6 8 10 12 14 16 18 20

n= 20 Mean= 70.000 SD= 25.131 CV= 35.90% Min= 50.000 Max=100.000

+3.0SD

+2.0SD

Mean

-2.0SD

-3.0SD

+3.0SD

+2.0SD

Mean

-2.0SD

-3.0SD
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Environmental Enterprise Group, Inc.
PROVIDING CUSTOMIZED SERVICES NATIONWIDE

L Yuy-oyayeq

- g [EEFVREEES

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

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

Comments:

UPS

1330

9.4

Company Name: Phone # Requested Analysis
Clarksville Light and Water -(479) 754-7929
Address: Fax #: 2
P.O. Box 1807 Clarksville, AR 72830 (479) 754-8181 .;9; Laboratory
Project Name or Number: Purchase Order #: o Control Remarks
. L E, Number (Please note special
Bio-Monitoring % detection limits below.)
Sampling Personnel Signature(s): Printed : P
y ~ ~ Q =
N Cont. Type Method Preserved | Sample Matrix | O
Sample I.D. Date Time | o < | @ # of . >
g _‘3 3 & | containers § 85| elg| %)’ 8 Q(?
olPla o SiE[S[2[8[2]=18]%]|a]|8]| ~
Zo-i  [13e5
Outfall 001 [3~ti-415 | /135 | X X 1 X X X 05/5/027
Relipquished by: Date: Time: Receivey By: D%ey Time:
Jﬁ:m fa 3l (Y] 4w > il | 1330
Received by: /%/ / Date: Time: Relin&?ed B)U I:Dﬁe: Time:
' Q7 2-l-157 11/ Aty U5 | 1o
Relinquished by: WZ/ Date: —iTime: Received,by éﬂoratory: Date: Time:
. — ol v ﬂw Porinen— 31245 /1105




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

Ll‘t Lf u /OWMS’O] (479)‘968-6767 Fax (479) 968-1956

Environmental Enterprise Group, Inc.
PROVIDING CUSTOMIZED SERVICES NATIONWIDE

Company Name: Phone #: Requested Analysis

Clarksville Light and Water (479) 754-7929
Address: . Fax #:

P.O. Box 1807 Clarksville, AR 72830 (479) 754-8181
Project Name or Number: Purchase Order #:

Laboratory

Control Remarks
Number (Please note special
detection limits below.)

Bio-Monitoring _

Sampling Personnel Signature( Printed :
MWZ » C‘t"")’)"'/‘/‘é/’”@/}?/

</ Method Preserved | Sample Matrix

Sample i.D. Date Time # of
Containers

X [7-Day Chronic Bio-Monitoring

X
Q
<
=

o
g
(O]
X

> {Water

| Receiving Water| 3-//-/5' 11035

Relinquished by: MW : ‘(___Time: H"l[ Received %

B =, T’chmw?
Received b(/ : : Tiinle:L[ / Relmqunsh%mw
Relinquished by: '9 / e : _ Time: Received by Laborato@:

/‘C,//—?’ 3-11-15711330

Comments:




EEG

Environmental Enterprise Group, Inc.
PROVIDING CUSTOMIZED SERVICES NATIONWIDE

LUy y-oUILss |

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

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

Requested Analysis

P.O. Box 1807 Clarksville, AR 72830

Company Name: Phone #:
Clarksville Light and Water (479) 754-7929
Address: Fax #:

(479) 754-8181

Project Name or Number:

Bio-Monitoring

Purchase Order #:

Printed :

Forsha iét.f seff

Smignature(s):
J

Method Preserved | Sample Matrix

Laboratory _
Control Remarks
Number (Please note special

detection limits below.)

> |7-Day Chronic Bio-Monitoring

: Cont. Type
Sample 1.D. Date Time | | al « » # of « .
EIS| & S | Containers |3 (3|5 & elg| ; i
o|lPla |0 £IEI12|1218[212[3|51815
3-12-15| 1130
Qutfall 001 [3-])3-15] 430 | X X 1 X X Da‘s—bz‘?

ate: Time;
$%3-1015%en

e

B3| o2y

Réceived by: ( M 7 /

Date: Timge:
Wie%

Dat Time:

3l13/1c— /{7268

Relinquished by:

316
ate: ime: Re
$has |G,

Siréd by

ratory: *

B s ™ oo

UOS

Comments:

,, e

< O)\%Q/\

1.9°

\




)

S ———— C—— ——— ———— J— [p—— —

Environmental Enterprise Group, Inc.
220 North Knoxville, Suite 200

U_kuu, /alg L&q Russellville, Arkansas 72801
(479) 968-6767 Fax (479) 968-1956

Environmental Enterprise Group, Inc.
PROVIDING CUSTOMIZED SERVICES NATIONWIDE

Company Name: Phone #: 7 Requested Analysis

Clarksville Light and Water ' (479) 754-7929

Address: Fax #:

P.O. Box 1807 Clarksville, AR 72830 ) (479) 754-8181 Laboratory

Project Name or Number: Purchase Order #: Control Remarks
Number (Please note special

Bio-Monitoring detection limits below.)

Sampling Personnel Signature(s): M Printed :
Alway” ‘ ‘ Gony Yerbrossly

X |7-Day Chronic Bio-Monitoring

Cont.Type Method Preserved | Sample Matrix
Sample I.D. Date | Time |a|o]| < | @ # of <+ . o
| E| S| 8| 8 | containers | 3 § 5 3 glel-|_ 188
o|®la | o T|E|121218/12/121312(3(5 7
Receiving Water|$-)3-15 ﬁfc’O Ixlx 1 X X 65’\5 é D

) ]

o o WW S 34 Bagp “Baynue  [Fpls| "avy
Received by: ' Date: ~{Time: Relinquished By D Ti
' M/W SUKIED ! e B3| Tioco
Relinquished b Date: T|me Received by Laboratory: Date: Time:
R / / 7/ 2315719 & ' U .

Comments:

7




Environmental Enterprise Group, inc.
E E G LuUyu-oyaugq 220 North Knoxville, Suite 200
Russellville, Arkansas 72801

Environmental Enterprise Group. Inc. (479) 968-6767 Fax (479) 968-1956

PROVIDING CUSTOMIZED SERVICES NATIONWIDE

Company Name: Phone #: ' ' Requested Analysis

Clarksville Light and Water (479) 754-7929
Address: Fax #:

P.0O. Box 1807 Clarksville, AR 72830 (479) 754-8181
Project Name or Number: Purchase Order #:

Laboratory
Control Remarks
Number (Please note special

detection limits below.)

Bio-Monitoring
Sampling Personnel Signature(s): Printed :

Flow Bredlp W

Method Preserved | Sample Matrix

Sample I.D. Date i ] # of
(I) . .
Containers

31518
Outfall 001 [3-)s-/5

X |7-Day Chronic Bio-Monitoring
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Environmental Enterprise Group, Inc.

* 220 North Knoxville, Suite 200
Russellville, Arkansas 72801
Lq g ~-oUuayga (479) 968-6767 Fax (479) 968-1956

Environmental Enterprise Group, Inc.
PROVIDING CUSTOMIZED SERVICES NATIONWIDE
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Project Name or Number: Purchase Order #: S Control Remarks
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Huther and Associates, Inc.

environmental toxicologists, biologists, and consultants

ENVIRONMENTAL ENTERPRISE GROUP
CITY OF CLARKSVILLE WWTP - OUTFALL 001
NPDES PERMIT NO. AR0022187
AFIN NO. 36-00038
BIOMONITORING REPORTING
TEST DATE: 03/12/15

I. Ceriodaphnia dubia , Response

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. 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 (critica‘l diluton or control) Coefficient of Variation,
Parameter No. TQP3B. ’ 11.18%
L. Pimephales promelas Response

A. If the No Observed Effect Concentration (N OEC) for survival is less than the
critical dilution, enter a “1”; otherwise, enter a “0. Parameter No. TLP6C. 0

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

critical dilution, enter a “1”; otherwise, enter a “0”. Parameter No. TGP6C. 0
C. Report the NOEC value for survival, Parameter No. TOP6C. - 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. . 7.04%
Y
1156 North Bonnie Brae Denton, Texas 76201 Ph: (940) 387-1025 Fax: (940) 387-1036
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ENVIRONMENTAL ENTERPRISE GROUP
CITY OF CLARKSVILLE WWTP
OUTFALL 002

Chronic Biomonitoring Report |
Permit Number NPDES AR0022187
AFIN Number 36-00038

Ceriodaphnia dubia
Pimephales promelas

March 10, 2015

/ e

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 ............ Environmental Enterprise Group SAMPIE i Outfall 002
Facility . ....c.ooevenenes City of Clarksville WWTP Laboratory LD. .....ooovvviiiiniinn. 23879
Permit No. ...oooovivivinnnns NPDES AR0022187 Begin Date .......cc.cocveiiniininis March 10, 2015

Results:  Pass Ceriodaphnia dubia survival and reproduction and Pimephales promelas survival and
growth at the critical low flow concentration (11% 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 March 10, March 12, and March 14, 2015.
Effluent samples were collected and composited from Outfall 002 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-CI 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 1640 hours, March 10, 2015. Five concentrations were
PN : prepared (5%, 6%, 8%, 11%, and 25% effluent) utilizing distilled,

deionized laboratory water reconstituted to match the hardness, alkalinity
and pH of the receiving stream (Spadra 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.

Page 1 of 15
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EEG, City of Clarksville WWTP “. LabID #23879 Test Date: March 10, 2015

SURVIVAL
Ceriodaphnia dubia

REPRODUCTION
Ceriodaphnia dubia

TEST SETUP
Pimephales promelas

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 1640 hours, March 17, 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: 25% 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: 6.8%
NOEC: 25% Effluent

The seven-day Pimephales promelas larval survival and growth test was

" initiated at 1610 hours, March 10, 2015. Five concentrations were

prepared (5%, 6%, 8%, 11%, and 25% effluent) utilizing distilled,
deionized laboratory water reconstituted to match the hardness, alkalinity
and pH of the receiving stream (Spadra 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 1610 hours, February 17, 2015. At test termination, all
larvae were sacrificed, dried for 24-hours, and weighed. Survival and
growth (weight) data were statistically analyzed (p = 0.05) according to
EPA procedures to determine the Lowest Observable Effect Concentration
(LOEC) and the No Observable Effect Concentration (NOEC).
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EEG, City of Clarksville WWTP Lab ID #23879 Test Date: March 10, 2015

SURVIVAL
Pimephales promelas

GROWTH
Pimephales promelas

SUMMARY

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: 25% 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: 9.8%

"NOEC: 25% Effluent

There were no statistically significant differences between the control and
the critical low flow concentration (11% effluent) for C. dubia survival
and reproduction and P. promelas survival and growth. Based on
biomonitoring requirements for Outfall 002 contained in Permit Number
NPDES AR0022187. for Environmental Enterprise Group, City of
Clarksville WWTP, Outfall 002 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 Clarksville WWTP SAMPLE TYPE 24 Hour Composite - -

NPDES#  AR0O22187: - . DATE COLLECTED « 03/09/15 -03/11/15 0_3'_/13/15 )
LABID# 23879 - .. ... DATE RECEIVED - 03/10/15 03/12/15 03/14/15 = -
TEST TYPE 7 Day Chronic = v v a BEGIN DATE/TIME 03/1015 1640 T -

TEST ORGANISM  Ceriodaphniadubia ~ = = END DATE/TIME ' 03/17/15 1640

ORGANISM AGE =~ <24Hoéurs' oo h TEST TEMPERATURE (°C) .25 +1

ORGANISM SOURCE  InHouse:.- "' - ... PHOTO PERIOD :/16:hr. Light 8-hr. Dark .
RECEIVING WATER '_;js,pang'pc'r’g;ak . “ ' LIGHT INTENSITY

DILUTION WATER  ~Laboratory .~ - - . .~ TECHNICIAN ©'Z: Geiger

'SURVIVAL & REPRODUCTiON SUMMARY
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Rep | Rep |-Rep Re
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x#Young 23.0 CV. 5.02% x#Young 238 CV. 667%

x% Survival 100% C.V. 0.00% x% Survival 100% C.V. 0.00%

A= Alive

§ = Alive, 5 young alive today 5 |alive, 5 young today
D = Dead total young to date total young to date
D5 = 5 Young, Female died age 4 of 15




Huther and Associates
7-Day/3 Brood Cerzodaphnza dubia Survival and Reproduction Chronic Tox1c1ty Test

EEG, City of Clarksville WWTP Lab ID# 23879 Test Date: March 10, 2015
N |
11% Effluent ) 25% Effluent |
Al 3| 4] e 18%6.f 10 203 |45 |6 78] 9w
A A A A A A A A A A A A A A A A A A A
oarins |[ o7 o N KR KEEREE i EREREEEE AR ER R R I
Al A AlA]lA]lA]|A Al A A|lAJTA|AJA]A]JALA]A A
oanns || 0] ©; 0] 0] 0].0]Cf. 0] 0] s ol od-olol o] olola]o] o
Al A Ala|A|lAalalA] A AlalalAa|lalalalala]la
031315 {| .0 | 0F 0| 0] 04-0l.0.] 00 s [0l o] olo|-o]ofo]lofol]-0 |
A A A A Al A A A A A A A A A Al A A A A :
oanans || o.] -0 00| 0,00 [0 0 oanans 00, | 0 Js0. ] 0. o0 ofo] o 1
3 4 3 4 3 3 2 2 4 3 2 3 2 3 2 3 2 4 3
o35 |[ 3] 4 IEERNEEE R osnsns f| 73 oes] 32 s e e ] 2] 4 s
8 8 6 7 7 9 8 7 9 7 10 9 7 6 8 7 10| 10
oanens [[ 1] 137 5TH ECE G BT EER ED XD oanens [ 12758 13 [s1 | 0] s T 1] e[ iaf 13
N1t 12] 14| 13}14]15]| 12} 13| 13| 14 131214 12| 13| 13] 12| 13| 12| 12
0317115 {24 | 2522 24 24:1:25°| 22}:24 |23} 25 L o3ms 1.25 | 2127 ].23 .23 ] 21|23 |-22 { 26| 25
x#Young 238 CV. 471% x#Young 236 CV. 875%
X% Survival 100% CV. 0.00% x% Survival 100% CV. 000%
where: A= Alive ex1: ex2:
5=Alive,5 young . alive today alive, 5 young today
D =Dead [ 4 |total young to date total young to date

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

EEG, City of Clarksville WWTP Lab ID# 23879 Test Date: March 10, 2015

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

EEG, City of Clarkévillé WWTP Lab ID# 23879 : Test Date: March 10, 2015

INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT

|| iResidc i Dechlorgmly
| gLt ) Na2§203mg/L
A <0.01 N/A TG

pH o | Hardness | Alkatiiity - [ ‘Conat

|| mg/caCost || g Cac03 ! imhosfc . Analyst

. -‘]:)a(te‘: C

o LT

031015 1 834 [ 813 56 52 7

03Iyis || 2 829 | 8.88 52 50 280 <0.01 N/A TG
""" 3 815 ||. 8.76 56 52 266 <0.01 ~ N/A TG

03714715 ¢
031015 con | 851 | 860 100 80 412 - - TG

' Measurements taken in 100% solution.

i
i
i
|
|
i
i
i
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Huther and Associates, Inc.
Begin Date: March 10, 2015
Lab 1.D.# 23879

CERIODAPHNIA DUBIA STATISTICAL ANALYSES

Reproduction
Sumumary 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 . 26.000 23.200 Between .10.083 2.017 0.864
2 5% Effluent 100 21.000 25.000 22.800
3 6% Effluent 10 21.000 25.000 23.000 Within (Error) 126.100 2.335
4 8% Effluent 10" 21.000 26.000 23.900 Total 136.183
5 11% Effluent 10 22.000 25.000 23.800
6 25% Effluent 10 21.000 27.000 23.600 Critical F value = 2.45 (0.05,5,40)
Since F < Critical F Fait to Reject Ho: All equal
Summary Statistics on Transformed Data Table 2 of 2
B Dunnett's Test - Table 1 of 2 Ho:Control < Treatment
Grp Identification Variance  Sd Sem CV.%
1 Control 2.400 1.549  0.490 6.68 Mean
2 5% Effluent 2.178 1.476  0.467 6.47 Transformed Calculated In
3 6% Effluent 1.333 1.155  0.365 5.02 ~ Grp Identification Mean Original Units T Stat Sig
4 8% Effluent 2.544 1.595 0.504 6.67 1 Control 23.200 23.200
5 11% Effluent 1.289 1.135 0.359 4.71 2 5% Effluent 22.800 22.800 0.585
6 25% Effluent 4.267 2.066  0.653 8.75 3 6% Effluent 23.000 23.000 0.293
' 4 8% Effluent 23.900 23.900 -1.024
: 5 11% Effluent 23.800 23.800 -0.878
Chi-Square Test For Normality: Actual And Expected Frequencies 6 25% Effluent 23.600 23.600 -0.585

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

Interval < -1.5 -1.5to-0.5 -0.5t00.5 >0.5to1l.5 >1.5 No statistically significant difference
Expected  4.020 14.520 22,920 14,520 4,020
Observed 4 17 16 20 3 Dunnett's Test - Table 1 of 2 Ho:Control < Treatment
Calculated Chi-Square goodness of fit test statistic = 4.8400 » o Difference
Table Chi-Square value (alpha = 0.01) = 13.277 ; Num of Minimum Sig Diff % of  from
Grp Identification" Reps (In Orig. Units)  Control Control
: : ; 1 Control 10
Data Pass normality test. Continue analysis.
o ys! 2 5% Effluent 10 1.579 6.8  0.400
3 6% Effluent 10 1.579 6.8 0.200
. : . 4 8% Effluent 10 1.579 6.8 -0.700
Bartlett's Test For H fV ~
arflett’s Test Yor Homogencily of Tariance 5 11% Effluent 10 1.579 68  -0.600
Calculated Bl statistic = 4.39 6 25% Effluent 10 1.579 6.8 -0.400
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
71-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

‘ CLIENT  .EEG, City of Clarksville WWIP . "~ " SAMPLE TYPE . 24 Hour Composite
NPDES# . AROO22i87 . DATE COLLECTED  03/09/15" 03/11/15 03/13/15
LABID# 23879 o W DATE RECEIVED 0'_3/'10/'1,_5"03/12/15\03'/14/15
TEST TYPE "7 DayChroriic ©** L BEGIN DATE/TIME i 03/10/15+ 1610 -~

TEST ORGANISM  Pimephales promelas .. . .. = END DATE/TIME 03/17/15 1610 .+

ORGANISM AGE - < 24Hours.- - - . R TEST TEMPERATURE (°C) ' 25 + 1

S ORGANISM SOURCE _InHoase - " .- ' .~ ..°  PHOTOPERIOD -hr Light 8-hr. Dack .

RECEIVING WATER  SpadraCréek = = LIGHT INTENSITY : 50-100 ft. ¢ndl. -

DILUTION WATER TLaboratory . - . S TECHNICIAN Z. Geiger

SURVIVAL SUMMARY

03/12/15 Loyns 03/14/15 031515

C el C A8 ¢

o Joo joo Joo joo |oo ||
o0 oo |oo [oo oo Joo || T
o {oo oo oo oo |oo ||t
0| o0z} 00.[ 0. oo, | oo ]|
o0 Joo oo [0 foo oo [l >
00 |oo Joo [eo |oo Joo ||
o Joo oo oo foo |oo ||
0 oo oo foo {oo [oo |l tn

0 J6o |oo |oo oo |oo
oo foo Joo |oo [0 foo
oo oo |oo [od oo foo

=
:
8 |
8
8
:

CRCACACAEEEH ES
07| o0 f oo oo | 60 [0 ||t

(=)
N
07| 00-| 00t o0 | a8 foor||

o6’ {0 |oo oo |oo [0 ||

oo |60 0o [ 657
00| 0o

o0’ looloo foo} sor oo ||

C0316/15. % T 03/17/15 X%
—T—r . CV. %
c |l 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

Conc.

Con |I'8
5% |
6%
8%
11%
25%

o [ |0 oo fo5:

80 [(0if 0, 00’ o' o' |l
o Joo |oo [oo oo foo [l >
o0 Joo oo Joo Joo Joo {f e
oo Joo oo |oo [eo |oe

o0 oo oo Joo oo loo ||
o0 oo oo Joo |oo Joo |}

L rec L o RoB 0 x [ oCvn
04620 || 0.4250 0.4750 || 0.4438 5.82
0.4920 0.4350 0.4810 0.4666 543
0.4260 0.4710 0.4950 0.4676 6.42
0.4920 0.4160 0.5060 0.47%4 7.68
0.4950 0.4270 0.5020 0.4714 6.65
0.4690 0.4950 0.4810 0.4782 4.67
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li Huther and Associates
7-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

EEG, City of Clarksville WWTP Lab ID# 23879 Test Date: March 10, 2015

l ' WET CHEMISTRY MEASUREMENTS

I[ q‘ Dat; f iljililC‘,‘ "Temp; ‘.Sﬁmp ' L . .PH fS&‘;blutlon e oo

' ' g At 8% e 1L% i

8.34 CS
8.38 (&
8.23 CS
T
8.37 CS
CS
s
EMS
N S
8.10 EMS

AT A‘ésﬁ'_s',';f:?i TS

T R — - S

= = e
B

T L contl sw 7 en
8.49 8.46 8.42

8.42

T [ L

8.21

T |1

8.40

T :
7 .
= i Analyst

e
=

03/10/15 Start

l {f03m11s

03/11/15

! L onns
03/12/15

Tosmns | 7w | v | 2| 196 | 795
03/13/15 Renew

Congts [ som

[ 03/14/15 Renew

‘ I o315 | 1207} 2

03/15/15 Renew

e LS

-
100
12
rn ]
=
~—
~
AD
oQ

e

8.35

o

77.98

| [ogs. 1) PR 506 | sos L e |,
‘ 03/16/15 Renew 25.3 3 8.46 8.38 8.21

[

—
_.h
LN
Rat)
S
RE LI
uiy
=
X

.
(VS )
.

o0 -
&
i
~
—

™
b
-
" o0
=
o0
oot
B
o
ey
.

-
T (R Y B .. DO (mg/Ly
‘ ¢ Date i Time _‘&s -’rI‘emB:h ;;gp T M(mg‘?
l oo T o |osm e

» 8.52
8.78
8.47
2L ,8"‘75": E . <

] Analyst: .

—

cs
s

cs

cs
N

03/10/15

| Fofis,,
¢ ) 03/11/15

{ o3mns |1 48w,

'[ 03/12/15
Foms |72

5 93/ 13/15
| Tas {5
03/14/15
1 g
‘ 03/15/15

il

.
=

Jra=—r

o

03/16/15
£103/17/15

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

EEG, City of Clarksville WWTP Lab ID# 23879 Test Date: March 10, 2015

INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT

 Hardness || Allaliny “Conduct, | Resid.Cl2 | . Dechlor(m) Analysi -
ot e e mg/L GaC03! | mg/L CACO3 | '|| - umhosfem ;- i . Sing/t ) Na2S203mg/ll Jl
0305 | 1 8.34 8.13 56 52 202 <0.01 N/A TG
03n2ns | 2 829 || 888 52 50 280 <001 - N/A TG
031415 ) 3 8.15 8.76 56 52 - 266 <0.01 N/A TG
“o3rions | con | 8s1 | 860 100 80 412 - - TG

T Measurements taken in 100% solution.

~Hardness | Alkalinity -

————— ——n W—, -
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Huther and Associates, Inc.
Begin Date: March 10, 2015
Lab I.D.# 23879 '

- PIMEPHALES PROMELAS STATISTICAL ANALYSES

Growth
Summary Statistics on Transformed Data Table 1 of 2 ANOVA Table
Grp Identification N Min Max Mean ~ SOURCE DF SS MS F
1  Control 5 0.412 0.475 - 0.444 Between 5 0.004 0.001 0.964
2 5% Effluent 5 0.435 0.492 0.467 .
3 6% Effluent 5 0.426 0.496 0.468 Within (Error) 24 0.020 0.001
4 8% Effluent 5 0.416 0.506 0.478 Total 29  0.024
5 11% Effluent 5 0.427 0.502 0.471
6 25% Effluent 5 0.445 . 0.501 0.478 ~ 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 CV.%
1 Control 0.001 0.026 0.012 5.82 Mean
2 5% Effluent 0.001 0025 0011 543 Transformed Calculated In
3 6% Effluent 0.001 0.030  0.013 6.42 Grp Identification Mean Original Units T Stat Sig
4 8% Effluent 0.001 0.037 0.016 7.68 1 Control . 0.444 0.444
5 11% Effluent 0.001 0.031 0.014 6.65 2 5% Effluent 0.467 0.467 -1.243
6 25% Effluent 0.000 0.022  0.010 4.67 3 6% Effluent 0.468 0.468 -1.298
4 8% Effluent 0.478 0.478 -1.887
5 11% Effluent 0.471 0.471 -1.505
Shapiro - Wilk's Test For Normality 6  25% Effluent 0.478 0.478 -1.876
. Dunnett table value = 2.36 (1 Tailed Value, P=0.05, DF=24,5)
D = 0.020 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. . Num of Minimum Sig Diff = % of from
Grp Identification Reps (In Orig. Units) Control Control
1 Control 5
, . . 2 5% Effluent 5 0.043 9.8 -0.023
Bartlett's Test For Homogeneity of Variance 3 6% Effluent 5 0.043 9.8 -0.024
- 4 8% Effluent 5 0.043 9.8 -0.035
Calculated B1 statistic = 1.17 5 11% Effient 5 0.043 98  -0.028
6 25% Effluent 5 0.043 9.8 -0.034

Table Chi-sqﬁare 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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7-DAY CERIODAPHNIA DUBIA SURVIVAL & REPRODUCTION

DAILY RAW DATA TABLE
PAGE _I|_OF
CLIENT EEG - Clagksville STARTDATE/TIME 35 7 ¢ leqo
OUTFALL 002 ENDDATETIME 34945 2¢ (440
LABID # 23399
, Con 5
Date Rz: Rep2 l:lgi Repd|Rep$ Reﬁﬁ Rep7|Rep8|Rep9|Repl0  Analyst Time Date_Jl Repl [Rep2|Rep3 |Repd [RepS|Rep6|Rep?|Rep8|Rep9|Rep10 Analyst | Time
; . Alalalal A A I/ A A A A A A A
I K220 /0 O 7 o i o o (T
. AlA ALAIA A Al A ] 3 A A I~ | A A A AL A
EA Al A AR L4 | Iv4s /1 A et WYy s
A N 3 A\ R
3/5‘/\ AAAAA,AA,ANL )62 leAAA Alalal alA w1
AAlAaI Al AIAIARLA AlAalAalalAIAlAlAHALA
’%4 r 26 |pIs %‘/ ot 2¢ [1yp
bYilzlal 2[3(2z2lz]=z2]> ' } 2 YizR [3[Yf=a]2
e 26 [h2e 3y 26 1020
N LR ey 1al s ][8]ie] ¥y 3 A CERIA NN EEIARNE
7\ BL Jlzoo] - | %4 gL | o
zy 13 Y212 [133 a3 )M |12 ;/ 13 2 2B 2 i3y i ]
Al PP AT [ 23| L¢ |l610 1 TR RIR3RNB AL ¢ [1byy
X # Young w/o Dead = 0?32 CV%= (9(_&8 X # Young w/o Dead = 228 CV%= 047
X # Young w/Dead = CV%= X # Young w/Dead = CV%=
X % Survival = [OO CV%= O‘C)C) "X % Survival = [OC) CV%= Om
Date i Rep] [Rep2 |[Rep3[Rep4 [RepS[Rep6|Rep?|Rep8|Rep9|Rep10 Analyst' Time Date {| Repl [Rep2]Rep3|Repd |RepS|RepS{Rep?|Rep8iRepd{Rep10 Analyst | Time
?/AqA/—'\/—\AAA-’ﬁ/—\ J lelalslalalalalalala
f 26 |16¢e H 26 |lgyo
i LAl plAlalpl ATA A AHAAIA A/ HAL A
é; A 2 wes| B, = , Al
A A ’ A
ﬁ /A AlA AlA] A A UL | tsa] 343 A A A Qlalalaln Vo
%/MALLAQAA al Al Al A 2|1y g]MA—'AAA AAlAAIN]A 2¢ o
Q .
21223 21317 > 13 12124 [319]3]2]%
%s -2 2¢ |P2° 3//3’ anaty 1220
g 2aphiganh 310 31821913110 3111~
A VL) | A z ML |2od
B RAITIPAPAFE Y ER RN g/ X RIP I PIREAEEIEE
Ry ¥RER3RFASR 3| L& |)6to N [RFRURE B33 2. |14y
X # Young w/o Dead = 25& CV%= 5/; X # Young w/o Dead = /?3 7 CV%= 0 é7
x # Young w/Dead = CV%= X # Young w/Dead = CV%=
X % Survival = {OO CV% = 0.00 X % Survival = [OO CV%= O@O




7-DAY CERIODAPHNIA DUBIA SURVIVAL & REPRODUCTION
~ DAILY RAW DATA TABLE
PAGE _A OF

CLIENT  ££ 6 - Clarksv,lle

START DATE/TIME 340-(S LG 1gyo

' i OUTFALL 0o END DATE/TIME 31%-cs 26 [byo
l | LABID# 23359
, | f 25
| ! Date || Rep! |Rep2 ReApB Rg4 RepS|Rep6|Rep?|Rep8{Rep9{Repl0 Analyst Time Date || Repl |Rep2|{Rep3|Repd RepS|Rep6|Rep?|Rep8|RepsRepi0 Analyst | Time
A AlA IS IAIAIA AlAalAa AlA
| i A ¢ | Jgya % 5 Ao /o
| 3. LA AHA A AIA AR LA . A A AIA A AL
' B Z , & 144y g/u 2 Ad A s Mgy
1T 7 )
'%«i\ AU ALATAT AL A A,{/(. oo //3 AAK]AA"'QAA-A,VL//JU'
33?/ AlAIAIAIARIQA] A AT A 3/ AIAAT AR oA |AlA]
M ~t Iz . 2 s M | U 1290
¥l 2 31312 i 312 3 AT TR[Z[F 13
| gs , 26 [1220 ‘3//5 T U- Y20
ﬁ f ¥ G D) 2 9 2 7 . 7110 7 7 A
' 7h i AL /2o | H o wt|eo
} y 13 12 M s [ a v g/ (3120 N2 T e [ =
H 124135123590 RYPRIRS] 2 | jevs] | 7 [RSTR1IRT 22 % |loyo
j X# YomgwioDead= 93 3 CV¥%= () 7] i#Youngw/oDead=; 2(, %= H.75
’ X # Yodng w/Dead = CV%= x # Young w/Dead = CV%=
j .
~ X % Survival = | 00 cvu= O.00 x%Survival = [ ()Y V%= B.00

" te J| Repl |Rep2|Rep3{Repd|RepS{Reps Rep7)Rep8iRep9 | Repl0  Analyst | Time D;{e Repl |Rep2iRep3{Repd{Reps Rep6|Rep7[Rep8|Rep9| Repl0 Analyst | Time
: N__L
, AN N
l , N N
\\
N
} N\ ™
AN N
} N\
1 A
i
| \
o X # Young w/o Dead = X # Young w/o Dead = - CV%=
| ,
" x # Young w/Dead = X # Young w/Dead = CV%=
ls X % Survival = X % Survival = CV%=




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

CLIENT/FACILITY EEG- Clarksville Q02 - DATE/TIME STARTED Z-lo-(S" Z & le 1o
OUTFALL # Q02 rroscr# 23879 DATE/TIME ENDED 3-(7-15 ¢/C /G /o
ORGANISM ID# PPO-(5- 068 | '

Cov |5l 8] 8|65 1KIBI3I3 I 95’3893’?3%?“?%%%?
S Islslels |sislslglsls lgls|e|s s | BISIRISIZ(GIBI=]B]S
6 | &l & & s|s|z|3|s|sly |[s(&ls|e|e|TIB[3BIR|BI¥ (BR[|
£ 16181618 ({87 |8|8I8B B [8|5|8|5|5[Q3BITIVIBIB|B|R|T
W sl 8688|288 |g (8 |5[5|¢|8 | I]|FBIB|R BBV ]
2SS lgla |8l lslslgl2lg s frlels|s|e |l RISIBIBRITIRIR
i | _ » G == Z

Bucfine 3015 2 6 ygs2 || 3-12-/5 my 0325]3-3-5 1B 0955 [|3-1~S @g@—zs—ls (Hoo

= Ll ol [ (1. wum
Cové’?‘g?ZM? S| S 51§ 0O 0.00
S 18lglg|l8|8(|9 |TI5]| | & (0O 0O.00
b 131818157 |88 |38 106 0.-00
T AvAFAV AR FARIREERES oo 1 o0.00
U 8|15 7|8|&|s |8|8[5|&f 1o | 0.00
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environmental toxicologists, biologists, consultants

Huther and Associate

‘*:W

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

Client LEY M,,W 22 Date/Time Start \f/g//f JZ10

Project# D258 20 Date/Time End ;//; 4r 17

% Effluent | RepA || RepB Rep C Rep D Rep E X CNV.% Analyst
Cons Uiaysao | ysmolve | owso |iv3s0).9938 582 | BH
> g tvyvo | 9920 | y350 v g0 | Y6k | S 43 |

¢ vsi0 |wropl wds |y |vaso L4261 6. 92 1™

5

Y

920 |y Fo | Y920 | i uce || 158 |.UT7BY | .68 |
520 |1y 1v9D | vade xddo | 4719 1 L.bS
25 sy |oyyroll v |hygse |ygrw (L4721 .67

Rt o




envlronmental toxwologlsts, bwlogzsts, and consultants

Client / Facility EE @) QLBI I(\J s‘l ‘e 002
Lab ID Number 338 19

Outfall Number _ OO

Test Date 3-10-1S

INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT

) ge |l matdmesst N Abkatisiy ) Comduet. | Resid.cn “Dectlor(l) .
mg/L CaCOB‘% mglL l_aCO3l Umhos/em ! ) © | mg/L Y Na28203 mglL1 ) y :

3ABR| Sa | SO | 0|,

13usl8el st | 2 | 2wl

|
A
3o | CoNIBo 1860 100 | 30 | wa | —

3aus] st | = |99 |2o01] 1 T@
_
)

INITIAL CHEMISTRY MEASUREMENTS @ RECEIVING WATER

" Ne2s203 mgLt | AT

Conduct d.CI2
umhos/cm T . mgh e

No. . pH D?‘,,

Notes:
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Huther and Associates, Inc.

CHRONIC REFERENCE TOXICANT TEST RESULTS

SPECIES.: : Ceriodaphnia dubia
CHEMICAL: - Copper Nitrate
DURATION: 7-Days

TEST NUMBER: 3

TEST DATE: 03/04/15 - 03/11/15
1000 Hrs - 1000 Hrs

STATISTICAL METHOD: Dunnetts/Steels

CONCENTRATION (ug/L) | NUMBER EXPOSED | . NUMBERDEAD.

0.5 | 10 , 0
1.0 10 0
1.5 10 | 0
20 | 0 5
2.5 10 | 10
3.0 10 | 10

LOECFOR | NOECFOR | LOECFOR | NOECFOR
SURVIVAL |  SURVIVAL || - GROWTH | GROWTH

2.0 ug/L. I 1.5 ug/L 1.0 ug/L 0.5 ug/L

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




. R

2.216

2.010

1.600

1.190

0.984

1.654

1.303

0.800

0.297

0.046

o ol ,1!' o
,_:‘OXSOC!Ium cnioride g/iL

C. dubia Survival - NOEC

°
®
®
®
®
[

] ! 1 1 | i

1
2 4 6 8 10 12 14 16

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

18

20

anm)

T A
VY

\

2 4 6 8 10 12 14 16

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

18

20

+3.0SD

+2.0SD

Mean

-2.0SD

-3.0SD

+3.0SD

+2.0SD

Mean

-2.08D

-3.0SD
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biologists, consultants

environmental toxicologists,

CHRONIC REFERENCE TOXICANT TEST RESULTS

SPECIES: Pimephales promelas
CHEMICAL: Copper Nitrate
- DURATION: 7-Days
TEST NUMBER: 3
TEST DATE: 03/04/15 - 03/11/15
1540 Hrs - 1540 Hrs
STATISTICAL METHOD: Dunnetts/Steels
 CONCENTRATION (ug/L) |~ NUMBEREXPOSED |  NUMBERDEAD
25 40 0
50 , 40 0
100 40 0
200 40 , 6
400 , 40 N
800 ' 40 - 40
LOECFOR = '| NOECFOR | LOECFOR | NOECFOR |
SURVIVAL. - SURVIVAL Il GROWTH ____ GROWTH
200 ug/L [ 100 wg/L 200 ug/L 100 ug/L
1156 Bonnie Brae Denton, Texas 76201 (9‘40) 387-1025




i |
" |
155.904

l 131.436
|

l l

, 82.500

. 33.564
|

l 1 9.096

145.394

120.262

70.000

. 19.738

-5.394

T A R

Kererence IOX Copper Nitrate ug/L

P. promelas Chronic Survival - NOEC

N AN TN

\/V\/\/\/

i 1 1 ! { 1 | I

2 4 6 8 10 12 14 16 18

n= 20 Mean= 82.500 SD= 24.468 CV= 29.66% Min= 50.000 Max= 100.000

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

20

/\u/\\/\wm

1 1 ! | 1 ! Il 1

2 4 6 8 10 12 14 16 18

n= 20 Mean= 70.000 SD= 25.131 CV= 35.90% 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
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EEG

Environmental Enterprise Group, Inc.
PROVIDING CUSTOMIZED SERVICES NATIONWIDE

LUuy-pyauss

Environmental Enterprise Group, Inc.
220 N. Knoxville

Russellville, AR 72801
(479)968-6767 Fax (479)968-1956

Company Name:

Clarksville Light and Water

Phone #:

(479) 754-7929

Requested Analysis

Address:
'P.O. Box 1807, Clarksville, AR 72830

Fax #:

(479) 754-8181

Project Name or Number:

Bio-Monitoring

Purchase Order #:

Sampling Personnel Signature(s¥: /Printed:
A

//\ag Zawér

Cont. Type

Sample I1.D. | Date | Time

Method Preserved

Sample Matrix

# of
Containers

<t

%]
o
ey

I
Q

7-Day Chronic Bio-Monitoring Minnows

Laboratory
Control Remarks
Number (Please note special

detection limits below.)

-5 | OFOC

x

Outfall 002 [A-3-187| YU

03150

Relinquished by: /&c/(/ 7./(

Relinfujshed by: M

Received by: gﬂ ,@%@/}’L{V

Received by @Bo tony:
Ao

Comments:

Jyps




Environmental Enterprise Group, Inc.
220 N. Knoxville
Russellville, AR 72801

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

Environmental Enterprise Group, Inc. Lqu L{ - O qq qgg

PROVIDING CUSTOMIZED SERVICES NATIONWIDE

Company Name: Phone #: Requested Analysis

Clarksville Light and Water (479) 754-7929

Address: Fax #:

P.O. Box 1807, Clarksville, AR 72830 (479) 754-8181 Laboratory

Project Name or Number: Purchase Order #: Control Remarks
Number (Please note special

Bio-Monitoring

Sampling Pers%SEnatu? Printed: )
: : / e 81:/1 // s

detection limits below.)

7-Day Chronic Bio-Monitoring Minnows

. Cont. Type Method Preserved | Sample Matrix
Sample |.D. Date Time ol =1 9 # of p:3 - - ol
| E| 8| 8| 8 | containers ‘% § 2lallE18|xll2]8
ol9ialo glzisi218i12l=|al2lmic
3-10-5 1 1362 ‘
Qutfall 002 [ 3-1-§ m.f( X X 1 X X X 06\5029

i 2o A e [0 [Ciignum.  (Hule [Jbeo
Received by: Dat Time: Recelvedb ory. Date: Time:

y %W flllls _1220 W%Wn 3-12-/5 (105
Comments: O

UPpPs 3,8°C

il mi LA



EEG

Environmental Enterprise Group, Inc.
PROVIDING CUSTOMIZED SERVICES NATIONWIDE

Luyy-o4qugs

Environmental Enterprise Group, Inc.
220 N. Knoxville

Russellville, AR 72801
(479)968-6767 Fax (479)968-1956

Requested Analysis

P.O. Box 1807, Clarksville, AR 72830

Company Name: 1 Phone #: _
Clarksville Light and Water- ' (479) 754-7929
Address: Fax #:

(479) 754-8181

Project Name or Number: -

Bio-Monitoring

Purchase Order #:

Sampling Personne Sigﬁre(s){

Printed:

Ay

4L.) Z/‘/N

L

7-Day Chronic Bio-Monitoring Minnows

Laboratory
Control Remarks
Number (Please note special

| detection limits below.)

3-13-)4

7

B

g . Cont.Type Method Preserved | Sample Matrix
Sample 1.D. | D Time | &je]| < | &8 #of 3 T ._ ol
S| S] 8| & | containers g é Qlal.| 218|532
o o|Qln | O SlEIZ|E|812|=|8|<|G15 [
-124 X
outtall 002_PBots Py @5 X | | X 1 x| X X 03608
Date: \nfuished by:

"Bl T

Received by:

Vi

Relinquished by% / 7 %
%MV\ C

Dat

&, ia_//(

By
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Redef dbUL“ab atory:

Dag/) L} /' S Time~, e

v L
Comments:

U

N

S woxaoo 3
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Huther and Associates, Inc.

environmental toxicologists, biologists, and consultants

ENVIRONMENTAL ENTERPRISE GROUP
CITY OF CLARKSVILLE WWTP - OUTFALL 002
NPDES PERMIT NO. AR0022187
AFIN NO. 36-00038
BIOMONITORING REPORTING
TEST DATE: 03/10/15

I1. Ceriodaphnia dubia _ Response

A. If the No Observed Effect Concentration (N OEC) 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 “1”; otherwise, enter a “0”. Parameter No.
TGP3B. _ 0

C. Report the NOEC value for survival, Parameter No. TOP3B. 25%

D. Report the NOEC value for reproduction, Parameter No. TPP3B. 25%

E. Report the highest (critical dilution or control) Coefficient of Variation, o
Parameter No. TQP3B. 6:68%

1. Pimephales promelas : , Response

A. If'the No Observed Effect Concentratxon (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 Concentration (NOEC) for growth is less than the
critical dilution, enter a “1”: ; 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 Varlatlon
Parameter No. TQP6C.

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