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Huther and Associates, Inc.

environmental toxicologists, biologists, and consultants

TOXICITY TEST REPORT - CHRONIC

Client .......cc....... City of Forrest City WWTP Laboratory I.D. .....cocoovniiiiiiiiiiininin, 24700
Permit No. .....c.coevvennnnnes NPDES AR0020087 BeginDate ............cuenee. September 29, 2015
Sample.......oviiiiiiii 001

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

SAMPLE Composite effluent samples from City of Forrest City WWTP were

COLLECTION delivered by Greyhound Package Express courier to Huther & Associates
on September 29, October 1, and October 3, 2015. Effluent 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 Effluents and
Receiving Waters to Freshwater Organisms, Fourth Edition” (EPA-821-R-
02-013).

The effluent samples were analyzed for total residual chlorine (Standard
Methods, 22™ Edition, 4500-Cl D) and contained <0.01 mg/L, <0.01
mg/L, and <0.01 mg/L, r/espectively. 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 1520 hours, September 29, 2015. Five concentrations were
prepared (32%. 42%, 56%, 75%, 100% effluent) utilizing distilled,
deionized laboratory water reconstituted to match the hardness, alkalinity
and pH of the receiving stream (unnamed tributary of L’ Anguille River).
The test was conducted in 25 mL distilled water rinsed plastic beakers
containing 15 mL of solution (one organism per beaker, ten beakers per
concentration). C. dubia neonates were less than 24 hours old and within
eight hours of the same age at test initiation. Neonates were placed in
beakers following a randomized block test design. Fresh solutions were
prepared and renewed daily. Daily feeding consisted of 0.5 mL
Selenastrum capricornutum and cerophyll per test chamber. The test
proceeded for seven days during which survival, reproduction and water
quality data were collected daily.
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City of Forrest City WWTP

SURVIVAL
Ceriodaphnia dubia

REPRODUCTION
Ceriodaphnia dubia

TEST SETUP
Pimephales promelas

Lab ID #24700 Test Date: September 29, 2015

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 1520 hours, October 6, 2015. Survival and reproduction
data were statistically analyzed (p = 0.05) according to EPA procedures
to determine the Lowest Observable Effect Concentration (LOEC) and the
No Observable Effect Concentration (NOEC).

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

LOEC: Not Applicable
NOEC: 100% Effluent

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

LOEC: Not Applicable PMSD: 9.3%
NOEC: 100% Effluent

The seven-day Pimephales promelas larval survival and growth test was
initiated at 1520 hours, September 29, 2015. Five concentrations were
prepared (32%. 42%, 56%, 75%, 100% effluent) utilizing distilled,
deionized laboratory water reconstituted to match the hardness, alkalinity
and pH of the receiving stream (unnamed tributary of L’Anguille River).
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 1520 hours, October 6, 2015. At test termination, all larvae
were sacrificed, dried for 24-hours, and weighed. Survival and growth
(weight) data were statistically analyzed (p = 0.05) according to EPA
procedures to determine the Lowest Observable Effect Concentration
(LOEC) and the No Observable Effect Concentration (NOEC).
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City of Forrest City WWTP

SURVIVAL
Pimephales promelas

GROWTH
Pimephales promelas

SUMMARY

Lab ID #24700 Test Date: September 29, 2015

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

LOEC: Not Applicable
NOEC: 100% Effluent

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

LOEC: Not Applicable PMSD: 10.7%
NOEC: 100% Effluent

There were no statistically significant differences between the control and
the critical low flow concentration (100% effluent) for C. dubia survival
and reproduction and P. promelas survival and growth. Based on
biomonitoring requirements for Outfall 001 contained in NPDES Permit
Number NPDES AR0020087 for City of Forrest City 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

TEST TYPE

TEST ORGANISM

ORGANISM AGE

ORGANISM SOURCE

RECEIVING WATER

DILUTION WATER

Control

"REP: "Rep T Rep ['Rep
3. -8 10
A A A
09/30/115 ) 0 o
A A A
10/01/15 0 0 0
A A A A
10/02/15 |0 | 0 40 )
A A A A
10/0315 ||::0 0 o :
3 3 4
100415 || 3 50 4
6 6| 7
10105115 |[87 y S
2] 12] 13 14| 11
10/06/15 ||:21 ] 26:]:25 1 25 220
x#Young 24.4 CV. 6.75%
x% Survival 100% C.\V. 0.00%

42% Effluent

09/30/115

10/01/15

10/02/15

10/03/15

10/04/15

olwla]>|ol > el >l >

10/05/15

-
ury

10/06/15

ol [
~N]o| =

ofnlslel»lal>fa]»|a]»| o &

SAMPLE TYPE

DATE COLLECTED

DATE RECEIVED

BEGIN DATE/TIME

END DATE/TIME

TEST TEMPERATURE (°C) |
PHOTO PERIOD

LIGHT INTENSITY

TECHNICIAN

32% Effluent

09/30/15

10/01/15

10/02/15

10/03/15

sla]»lolzlol>lol>»

10/04/15

10/05/15

10/06/15

x#Young 253 CV. 951%

x% Survival 100% C.V. 0.00%

56% Effluent

09/30/116

10/01/15

10/02/15

10/03/15

10/04/15

100515 [f1 |

13
10/06/15 |} 24 ; } g =5

x#Young 25.1 C.V. 10.36% x#Young 244 C.V. 9.10%
X% Survival 100% CV. 0.00% x% Survival 100% CV. 0.00%
where: A= Alive ex1: ex 2
5 = Alive, 5 young A |alive today 5 |alive, 5 young today
D = Dead 4 |total young to date 12 |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

City of Forrest City WWTP

75% Effluent

Lab ID# 24700

Test Date: September 29, 2015

100% Effiuent

09/30/15

09/30/15

10/01/15

10/02/15

10/03/15

10/01116

10/02/16

10/03/15

10/04/15

10/04/15

10/05/15

10/06/15

10/05/15

10/06/15

x#Young 25.9 CV. 668% x#Young 247 CV. 9.55%
x% Survival 100% CV. 0.00% x% Survival 100% C.V. 0.00%
where: A= Alive ex1: ex2:

5 = Alive, 5 young
D = Dead
D5 = 5 Young, Female died

A lalive today

4 {total young to date
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Huther and Associates ‘

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

City of Forrest City WWTP

Lab ID# 24700 Test Date: September 29, 2015

WET CHEMISTRY MEASUREMENTS

09/29/15

10/01/15
100215

10/05/15

10/06/15
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Huther and Associates
7-Day/3 Brood Ceriodaphnia dubia Survival and Reproduction Chronic Toxicity Test

City of Forrest City WWTP Lab ID# 24700 Test Date: September 29, 2015

INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT

: | 7 |l mg/L Ca€03 ! [ mg/L CaCO3 L
7.57 8.61 24 148
7.67 9.22 228 144

"Measur7.67ements taken in 100% solution.
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Huther and Associates, Inc.
Begin Date: September 29, 2015
Lab I.D.# 24700

CERIODAPHNIA DUBIA STATISTICAL ANALYSES

Reproduction
Summary Statistics on Transformed Data Table 1 of 2 ANOVA Table
Grp Identification N Min Max Mean SOURCE DF SS MS F
1  Control 10 21.000 26.000 24.400 Between 5 17.133 3.427 0.715
2  32% Effluent 10 22.000 29.000 25.300
3  42% Effluent 10 20.000 28.000 25.100 Within (Error) 54 258.800 4.793
4 56% Effluent 10 21.000 28.000 24.400 Total 59 275.933
5 75% Effluent 10 23.000 29.000 25.900
6 100% Effluent 10 21.000 27.000 24.700 Critical F value = 2.45 (0.05,5,40)
Since F < Critical F Fail to Reject Ho: All equal
Summary Statistics on Transformed Data Table 2 of 2
Dunnett's Test - Table 1 of 2 Ho:Control < Treatment
Grp Identification Variance  Sd Sem CV.%
1 Control 2.711 1.647  0.521 6.75 Mean
2  32% Effluent 5.789 2.406 0.761 9.51 Transformed Calculated In
3  42% Effluent 6.767 2.601 0.823 10.36 Grp Identification Mean Original Units T Stat Sig
4 56% Effluent 4.933 2221 0.702 9.10 1 Control 24.400 24.400
5  75% Effluent 2.989 1.729  0.547 6.68 2 32% Effluent 25.300 25.300 -0.919
6 100% Effluent 5.567 2.359 0.746 9.55 3 42% Effluent 25.100 25.100 -0.715
4 56% Effluent 24.400 24.400 0.000
5 75% Effluent 25.900 25.900 -1.532
Chi-Square Test For Normality: Actual And Expected Frequencies 6 100% Effluent 24.700 24.700 -0.306

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

Interval < -1.5 -1.5t0-0.5 -0.5t00.5 >0.5t01.5 >1.5 No statistically significant difference
Expected  4.020 14.520 22.920 14.520 4.020
Observed 7 21 17 3 Dunnett's Test - Table 1 of 2 Ho:Control < Treatment
Calculated Chi-Square goodness of fit test statistic = 3.4896 . 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 P lity test. Conti lysis.
ata Pass normality test. Lontinue analysis 2 32% Effluent 10 2262 93  -0.900
3 42% Effluent 10 2.262 9.3 -0.700
' . . 4 56% Effluent 10 2.262 9.3 0.000
T
Bartlett's Test For Homogeneity of Variance S 75% Effluent 10 2260 9.3 1500
Calculated B1 statistic = 2.84 6 100% Effluent 10 2.262 9.3 -0.300
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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7-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

Huther and Associates

CLIENT SAMPLE TYPE Hour Com
NPDES # DATE COLLECTED
LABID # DATE RECEIVED
TEST TYPE BEGIN DATE/TIME
TEST ORGANISM END DATE/TIME
ORGANISM AGE TEST TEMPERATURE (°C)
ORGANISM SOURCE PHOTO PERIOD
RECEIVING WATER ! LIGHT INTENSITY
DILUTION WATER TECHNICIAN
SURVIVAL SUMMARY
L 10/01/15 10/03/15 Lo
Cone. [l— sl
, AlB]lc]|D A|lB|lcCc|D|E clbp
Con || 8| 8| 8] s 8|1 8]8)8]s 8 ].8
32% 8| 8| s8] s 8] 8| 8]s8]| s 18
2% 8| 8[s]s 8| 8]|s|s]s
56% 8| 8] 8] s g8{8}8]8]s ’
75% 8| 8]8] 8 8| 8| 8| s8] s
100% 8| 8| 8] 8 8| 8| 8| s8] s
1o/0s/iis 10/06/15
et Caslin ok % Nev. g
‘clD} B| c| D | E | Survival
’ g | 88| 8| 1000 0.00
st s8] 8| sl 1000 0.00
8 8 8 8 100.0 0.00
8| s8] 8] 8| 1000 0.00
8| 8] 8| 8| 1000 0.00
8| 8] 8| 8] 1000 0.00

% Effluent”
0.4960 0.4450 0.4620 0.4810 0.4672 4.50
0.4160 0.4800 0.4390 0.5020 0.4664 7.99
0.4820 0.4260 0.4910 0.5040 0.4696 6.98
0.5060 0.4250 0.4710 0.4960 0.4748 6.59
0.5010 0.4930 0.4200 0.4730 0.4626 8.13
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Huther and Associates
7-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

City of Forrest City WWTP Lab ID# 24700 Test Date: September 29, 2015

WET CHEMISTRY MEASUREMENTS

09/29/15

7.65

el
7.75

0/

10/04/15

10/05/15
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Huther and Associates
7-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

City of Forrest City WWTP Lab ID# 24700 Test Date: September 29, 2015

INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT

Dechlor(mL)
. Na25203 mg/l

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

Begin Date: September 29, 2015
l Lab I.D.# 24700
I PIMEPHALES PROMEILAS STATISTICAL ANALYSES
Growth
I Summary Statistics on Transformed Data Table 1 of 2 ANOVA Table
|
)
‘ Grp Identification N Min Max Mean SOURCE DF SS MS F
1 1 Control 5 0.419 0.480 0.442 Between 5 0.003 0.001 0.663
| 2 32% Effluent 5 0.445 0.496 0.467
| 3 42% Effluent 5 0.416 0.502 0.466 Within (Error) 24 0.024 0.001
| ' 4 56% Effluent 5 0.426 0.504 0.470 Total 29 0.027
5 75% Effluent 5 0.425 0.506 0.475
6 100% Effluent 5 0.420 0.501 0.463 Critical F value = 2.62 (0.05,5,24)
I 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 0.011 5.81 Mean
2 32% Effluent 0.000 0.021  0.009 4.50 Transformed Calculated In
3 42% Effluent 0.001 0.037  0.017 7.99 Grp Identification Mean Original Units T Stat Sig
4 56% Effluent 0.001 0.033 0.015 6.98 1 Control 0.442 0.442
5 75% Effluent 0.001 0.031 0.014 6.59 2 32% Effluent 0.467 0.467 -1.274
6 100% Effluent 0.001 0.038  0.017 8.13 3  42% Effluent 0.466 0.466 -1.234
_ 4 56% Effluent 0.470 0.470 -1.394
I 5 75% Effluent 0.475 0.475 -1.655
Shapiro - Wilk's Test For Normality 6 100% Effluent 0.463 0.463 -1.043
Dunnett table value = 2.36 (1 Tailed Value, P=0.05, DF=24,5)
I D = 0.024 No statistically significant difference
W = 0.921
Dunnett's Test - Table 1 of 2 Ho:Control < Treatment
Critical W (P = 0.05) (n = 30) = 0.927
Critical W (P = 0.01) (n = 30) = 0.900 . o Difference
Data Pass normality test at P=0.01 level. Continue analysis. . Num of Minimum Sig Diff % of from
Grp Identification Reps (In Orig. Units) Control Control
l 1 Control 5
. . . 2 32% Effluent 5 0.047 10.7  -0.025
Bartlett's Test For Homogeneity of Variance 3 429% Effluent 5 0.047 10.7 0.025
c . 4 56% Effluent 5 0.047 10.7  -0.028
l Calculated B statistic = 1.70 5 75% Effluent 5 0.047 107 -0.033
Table Chi-square value = 15.09 (alpha = 0.01, DF = 5) 6 100% Etflemt 3 0.047 0.7 0.021
Table Chi-square value = 11.07 (alpha = 0.05, DF = 5)
I Data Pass B1 homogeneity test at 0.01 level. Continue analysis.
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APPENDIX A
RAW DATA
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I 7-DAY CERIODAPHNIA DUBIA SURVIVAL & REPRODUCTION
DAILY RAW DATA TABLE
I PAGE _| OF _2

CLIENT T:: crest tu'/ STARTDATE/TIME  4-99-\S~ gy 1S96
IOUTFALL 00| ENDDATETIME  [0-(~ IS RiC |s0
LABID# 24700
! ConN 32
Date || Repl {Rep2|Rep3|Rep4|RepS |Rep6|Rep7|Rep8|Rep9| Repl0  Analyst Time Date || Repl [Rep2|Rep3{Rep4{Rep5]Rep6|Rep7|Rep8iRep9|Repl0] Analyst Time‘
Ilo/(AAAAA/-\f\AAA,u’r)_ﬂ’o '°/|AAAAAAAA-AA«ZGBZ°
IwLAAAQAF\AHA—QlG%% »oAﬁAAAAAA/-\AAZG s
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Im/q333qaqswqqm"9_s, o, e RlelsEE T T,
|
,0/56//97/076753_’4””55 %89//5695?7'7/0MHU55
Ilo/ 12 (1] 13114119 U lisits ee lisao | - 10/(9 151134? r‘a igorst3hy sty i?- S 2
e AT uss a3 bl B IAB 15 B HAZAI 3R 55 23| P
' X # Young w/o Dead = 2(_/4/ CV%= 6.75 i#Youngw/oDead=265 CV%= 95}
i X # Young w/Dead = CV%= X # Young w/Dead = CV%=
swsuvivd= /00.0  cvw= .00 x%suviva= /OO0 cvw= 0.00
g2 - S5¢C
Date || Repl |Rep2{Rep3{Rep4 {RepS|Rep6lRep7|Rep8|Rep9|Repl0  Analyst Time . Da,te Rep! |Rep2{Rep3|Rep4|RepS|Rep6|Rep7|Rep8|Rep9|Repl0] Analyst | Time
C1{3° nlAanlAlARA AR 1A 1A pic |I520 q/av Al4A l&la A4 4lA Ry 1520
jo) AAAAAAA—A'AAZGR) 70/‘ AF\A-AP'AAA@AZG)QO
,,o/ AIAIAIAIATAIAIALA A”L(r lor0 1o AAAAAAA’AA’Aumo
2 2 ‘ -
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;O/BI-\AAQA A 2¢ |10 0/3 /+ Al Ala 3 N
il%ﬂ133“”39—3‘*m¢,m«5— l°/Ll'3233"'Q°‘”55 R | Uas]
.,,/5<30?6‘1‘<1/|5‘//&MH 165 10/5891059//9%86 i | e
5
o/ e by 1y u iy Jeg 1I30e1Y (i3 wof 340 15 124120y 12 [ IS
/lo 22 ENIEY EN17R) 7V e B 520 /‘ﬂg% (321l bs bspBlsTan] |52

X # Young w/o Dead = 15 / CV%= /0 ‘ 56 X # Young w/o Dead = 24 s/ cvw= 4. /0
X # Young w/Dead = CV%= X # Young w/Dead = CV%=

X % Survival = /001"0» cvw= .00 % suviva= JOD.0  cvu= O L0




7-DAY CERIODAPHNIA DUBIA SURVIVAL & REPRODUCTION
DAILY RAW DATA TABLE

CLIENT  |orresk Ci h{

IOUTFALL 001

PAGE _9Q. OF _2

STARTDATE/TIME G-28- 15 2¥. S

END DATE/TIME I0-0L-15 P (5920
LABID# 94700
7 q 75 [ole}
‘ Date || Repl |Rep2{Rep3|Rep4|Rep5|Rep6|Rep7|Rep8{Rep9) Repl0  Analyst Time Date || Repl |Rep2|Rep3|Rep4{Rep5|Rep6jRep7|Rep8|Rep9|Repl0] Analyst Time.
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AlA s O A ) AlATAAISIATAIAALA
L areaAainB ) .l [ 2% Moo
L 3 [ =)
E%ESMS'(S'%SLM{TZL L12s oy 55513 2|212]2 NV R
ARIMEIEAEAVAIEIRS oo | 316186 28271916
I'%’ - < MH |yss V5 MH |lIss
el g s ik iy 13z {12 of by listial 19157 13|
/(,, 47&5%4&3;2{ zé é B |1520 /Q X7 2117 ﬁ_(gﬁbo'k éncll Rt | (570
|
B %# Youngwio Dead = 25? CV%= (0(08 % # Young wlo Dead = 247 cvw= .55
x # Young w/Dead = CV%= X # Young w/Dead = CV%=
x%suvival= /OO0  cvw= 0.00 X % Survival = /000 cyy= 0.00
bate

: IR
Repl |Rep2|Rep3|Rep4|RepS|Rep6]Rep? |Rep8|Rep9| Repl0  Analyst Time \Qm Repl |Rep2|Rep3|Repd{RepS|Rep6|Rep7|Rep8|Rep9| Repl0] Analyst | Time
N
\ N
\ \\
X # Young w/o Dead = X # Young w/o Dead =

x # Young w/Dead =

X % Survival =

X # Young w/Dead =

X % Survival =




7-DAY CHRONIC TOXICITY TEST

PIMEPHALES PROMELAS (fathead minnow) SURVIVAL

CLIENT/FACILITY Forcek C,m DATE/TIME STARTED _ 9-29-/6 MH (530
OUTFALL # oo\ PROJECT# 247600 DATE/TIME ENDED _|()-b-1$ T 1510
ORGANISM ID# PPO-~15- 2]
oo 13181818 (3 8Islslsle [slsisls I8 1€|51|8|%|¥%|&g|8|8|8&8|X
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se | 31 (8123 [B[8[8]8l2]3[BIZIB (S 8|3(8|* |8 |7|g|&8|E|&
75 18138 (818 [ 81883 [ ¥|8|8I3 I8 [3|%|8|®|¢|¥|(7|& 5|8
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i Huther and Associates, Inc.

environmental toxicologists,

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

Client M /,;4

QY200

Project#

biologists, consultants

(T2

Date/Time Start _jéy//,’

Datef/Time End

/o’/é//)" /Y20

RepC | RepD || RepE X CV.% j_lﬂaﬂi‘
(o oo |49 |-w00 | 7300 [ oo [MAUL T8N | RYY
22 19590 19940 | vy |20 || vgp | M1 V0| |
b2 35D [yids | i4goo y3% |ross | M | 199
T || 9950 || 19920 | raado || 1 y3s0 || o vo | Mglig LQ‘,O\;%
25 vyago rpeo | sol vz | v980 |00 | o5 ||
120 | ko | s | 14920 |iaaoo | 720 | Sddio] QNG |\




Huther and Associates, Inc.

environmental toxicologists, biologists, and consultants

Client / Facility Forre%t Cib/
Lab ID Number 24700 [
Outfall Number !

Test Date 9 2918

INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT

| 25230l B | lool &

D N 228 | jay Qe » | 7 |
313 Bl 382 | 1S |94 S | SN
N Ca1951785) B | 3 | 292 — — | )

INITIAL CHEMISTRY MEASUREMENTS @ RECEIVING WATER

Notes:
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" environmental foxico ogtsts, toogtsts, consuliants

CHRONIC REFERENCE TOXICANT TEST RESULTS

SPECIES: Ceriodaphnia dubia

CHEMICAL: Sodium Chloride

DURATION: 7-Days

TEST NUMBER: 9 |
\

TEST DATE: 09/02/15 - 09/09/15 ‘

1610 Hrs - 1610 Hrs

STATISTICAL METHOD: Dunnetts/Steels |

|
CONCENTRATION (g/L) NUMBER EXPOSED NUMBER DEAD

0.5 10 0

1.0 10 0

1.5 10 0

2.0 10 6

2.5 10 10

3.0 10 10

LOEC FOR NOEC FOR LOEC FOR NOEC FOR
SURVIVAL SURVIVAL REPRODUCTION || REPRODUCTION
2.0 g/L L5 g/L 1.5 g/L 1.0 g/L
1156 Bonnie Brae Denton, Texas 76201 (940) 387-1025




‘ Reference Tox Sodium Chloride g/L

C. dubia Survival — NOEC

lz. 355 ' +3. 0SD

2,120 |remr e = e e - - | +2.08D

\ / v \_0__0 Mean

I1.180 iR B (1)

! ! | i L | 1 ! | 1
I 2 4 6 8 10 12 14 16 18 20

I 0. 945 -3. 0SD

n= 20 Mean= 1.650 SD= 0.235 CV= 14.25% Min= 1.500 Max= 2.000

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

1. 554 +3. 0SD

1. 303 o S T e T +2' OSD

Y AAV RV

0,297  frmmms w22 (S])

0. 046 -3.0SD

I i | | 1 1 ! ] I |
2 4 6 8 10 12 14 16 18 20

n= 20 Mean= 0.800 SD= 0.251 CV= 31.41% Min= 0.500 Max= 1.000
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I “environmental toxicologists, biologists, consultants
I CHRONIC REFERENCE TOXICANT TEST RESULTS
SPECIES: Pimephales promelas
I CHEMICAL: Copper Nitrate
I DURATION: 7-Days
TEST NUMBER: 9
I TEST DATE: 09/02/15 - 09/09/15
1530 Hrs - 1530 Hrs
I STATISTICAL METHOD: Dunnetts/Steels
CONCENTRATION (ug/L) NUMBER EXPOSED NUMBER DEAD
| l 25 40 0
| l 50 40 0
100 40 10
l 200 40 28
400 40 39
I 800 40 40
' LOEC FOR NOEC FOR LOEC FOR NOEC FOR
SURVIVAL SURVIVAL GROWTH GROWTH
I 100 ug/L S0 ug/L 100 ug/L 50 ug/L
l 1156 Bonnie Brae Denton, Texas 76201 (940) 387-1025




* l151.948

I126.299

| I23.701

-1.948

75.000

140.904

l1 16.436

67.500

| l18.564
| I5.904

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

VAN S

V VYoo R

1 1 1 | 1 1 I ol | 1

2 4 6 8 10 12 14 16 18 20

n= 20 Mean= 75.000 SD= 25.649 CV= 34.20% Min= 50.000 Max= 100.000

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

AN S

VoL [V U

L L ] ! 1 1 I L 1 I
4 6 8 10 12 14 16 18 20

n= 20 Mean= 67.500 SD= 24.468 CV= 36.25% Min= 50.000 Max= 100.000
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. .
HUTHER & ASSOCIATES

1156 NORTH BONNIE BRAE STREET

DENTON, TX 76201

CHAIN OF CUSTODY RECORD

(940) 387-1025 « FAX (940) 387-1036

3
srosects__ U900 prosmernans Fomest @for enntrrs N PDES A20050%7
OUTFALL SAMPLES
24-Hr Flow Weighted Composite Other
METHODS OF COLLECTION AND COMPOSITE
OUTFALL PERSON TAKING -START END - # OF PORTIONS AUTO COLL.. MANUAL COLL. ~AUTO COLL. - #OF CONTAINERS
NUMBER SAMPLE DATE/TIME DATE/TIME COMPOSITED AUTO COMP. MANUAL COMP. MANUAL COMP. TO BE SHIPPED
9-27-15 G-2%-15 v |

OO0 | Toel 2. Th 10 00 4m [0:004M 226

RECEIVING WATER SAMPLES

SAMPLE IDENTIFICATION (FOR REC’NG) PERSON TAKING DATE TIME # OF CONTAINE TYPE OF TEST ’l( l,( ‘\ l 1 F
H,O GRABS, GIVE NAME OF STREAM AND | SAMPLE ) TO BE D
LOCATION 1} NAME OF ( ! 5 l ! g D
L ] RECEIVING WATER
e
DILUTION WATER USED (
FOR THIS TEST
RELINQUISHED BY: DATE: 9' 2g-1 TIME: I 004m RECEIVED BY AT THIS DATE/TIME
RELINQUISHED BY: DATE: TIME: RECEIVED BY AT THIS DATE/TIME
RELINQUISHED BY: DATE: TIME: RECEIVED BY AT THIS DATE/TIME
METHOD OF SHIPMENT: Greyhound K Pick Up Client Delivered Other
. . —
RECEIVED: M%MM DATE: 7’2? '"/5 TIME: [ {00 SAMPLE TEMP. @ RECEIPT. O 1 L

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



M E .
HUTHER & ASSOCIATES |
1156 NORTH BONNIE BRAE STREET

DENTON, TX 76201 CHAIN OF CUSTODY RECORD

(940) 387-1025 « FAX (940) 387-1036
PROJECT # gLrZOO PROJECT NAME % WQBJE C/‘ L\(/ PERMIT# W

OUTFALL SAMPLES

24-Hr Flow Weighted Composite Other

METHODS OF COLLECTION AND COMPOSITE

OUTFALL PERSON TAKING START . END # OF PORTIONS AUTO COLL. MANUAL COLL. AUTO COLL. # OF CONTAINERS

NUMBER ’ SAMPLE DATE/TIME DATE/TIME COMPOSITED AUTO COMP. MANUAL COMP. MANUAL COMP. TO BE SHIPPED
9.29-15 9.70-1S

oo | Toct & Thetbod | 000 4m | 10:00 am 220 X /

RECEIVING WATER SAMPLES

SAMPLE IDENTIFICATION (FOR REC’NG) PERSON TAKING DATE TIME # OF CONTA X TYPE OF TEST 7 d& / / F
HIPPED

H,0 GRABS, GIVE NAME OF STREAM AND | SAMPLE — [
| 1
LOCATION / i NAME OFU” \b
] ~ : RECEIVING WATERVAN QLAY \SKJ éj‘ \V .
DILUTION WATER USED (/@b
FOR THIS TEST

SHHTRTBTER Y %K ﬂ JW- DATE: -Jo -l s TIME: »MRECEIVED BY AT THIS DATE/TIME

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

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

METHOD OF SHIPMENT: Greyhound . : ’,A( Pick Up Client Delivered _ Other

RECEIVED: ”M 7 DATE: __ [0-/-/5  TIME: [030 SAMPLE TEMP. @ RECEIPT. O'\ —3

1ST PAGE - LAB COPY 2ND PAGE - FACILITY COPY



HUTHER & ASSOCIATES

1156 NORTH BONNIE BRAE STREET
DENTON, TX 76201

(940) 387-1025 » FAX (940) 387-1036

CHAIN OF CUSTODY RECORD

PROJECT # a LDOO PROJECT NAME .FC')((@_\- CJ ~L\/ PERMIT# MPD('\ ') {lf 200%37
OUTFALL SAMPLES
24-Hr Flow Weighted Composite, Other
METHODS OF COLLECTION AND COMPOSITE
OUTFALL PERSON TAKING | START END # OF PORTIONS AUTO COLL. MANUAL COLL. AUTO COLL. # OF CONTAINERS
NUMBER SAMPLE DATE/TIME DATE/TIME COMPOSITED AUTO COMP. MANUAL COMP. MANUAL COMP. | TO BE SHIPPED
0~1~]% l6-2-15
o0 ( Joe | R. Thcpﬁwé' 10100 AM lO:004m 22 "f X /
RECEIVING WATER SAMPLES
SAMPLE IDENTIFICATION (FOR REC’NG) ]| PERSON TAKING DATE TIME { # OF CONTAINERS TYPE OF TEST /]da)\f Q//:
H,0 GRABS, GIVE NAME OF STREAM AND | SAMPLE W ]
LOCATION -
| NAME OF |, W H
RECEIVING WATER uﬂ (b .
DILUTION WATER USED { ab
] FOR THIS TEST <

RELINQUISHED BY: %‘j Z ‘)%M’

DATE: M TIME: I K L(O IvkECEIVED BY AT THIS DATE/TIME

RECEIVED BY AT THIS DATE/TIME

RECEIVED BY AT THIS DATE/TIME

Other

1/0 oD

SAMPLE TEMP. @ RECEIPT. | A

RELINQUISHED BY: DATE: — ____ TIME:
RELINQUISHED BY: DATE: — . TIME:
METHOD OF SHIPMENT: Greyhound ,}( Pick Up Client Delivered
RECEIVED: ﬁ ad A Legy DATE: _/0"3-(§ TIME:
(/ 1ST PAGE - LAB COPY 2ND PAGE - FACILITY COPY
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Huther and Associates, Inc.

environmental toxicologists, biologists, and consultants

CITY OF FORREST CITY WWTP

NPDES PERMIT NO. AR0020087

BIOMONITORING REPORTING
TEST DATE: 09/29/15

Ceriodaphnia dubia

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

otherwise, enter a “0”. Parameter No. TLP3B.

. Report the NOEC value for survival, Parameter No. TOP3B.

c. Report the NOEC value for reproduction, Parameter No. TPP3B.

. If the NOEC for reproduction is less than the critical dilution, enter a

“1”; otherwise, enter a “0”. Parameter No. TGP3B.

. Report the higher coefficient of variation (critical dilution or control),

Parameter No. TQP3B.

IL. Pimephales promelas

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. TLP6C.

. Report the NOEC value for survival, Parameter No. TOP6C.

Report the NOEC value for growth, Parameter No. TPP6C.

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.

Report the highest coefficient of variation (critical dilution or control)
Parameter No. TQP6C.

=CGEIVE

E
[-OCT 12 20 }

)
.

F

LWL

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

Response

100%

100%

9.55%

Response

100%

100%

8.13%

Fax: (940) 387-1036




f% Forrest City Water Utility
' 2 303 N. Rosser Street

=== PITNEY BOWES

Post Office Box 8§16
Forrest City, AR 72335

$ 002.52°

OCT 152015

Arkansas Department of

Environmental Quality
5301 North Shore Drive
North Little Rock, AR 72118-5317
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