*.:,--..‘?Forrest City Water Utility
303 N. Rosser St.
Forrest City, AR 72335

10/24/2014

Arkansas Department of Environmental Quality
Water Division-Enforcement Branch

5301 North Shore Drive

North Little Rock, AR 72118-5317

Transmittal Letter

Please find enclosed for your distribution the following:

SEMI-ANNUAL 2014 CHRONIC WET TEST REPORT

L4

.H. Calvin Murdock, Manager
870.633.2921 Office
870.261.2846 Cell
WHCM?2@forrestcitywater.com

Sincerely,
Foyprest City Water Ultility
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CITY OF FORREST CITY
OUTFALL 001

Chronic Biomonitoring Report’
Permit Number NPDES AR0020087
AFIN Number: 62-00070

Ceriodaphnia dubia
Pimephales promelas

September 30, 2014

Reviewed by: ,éz xm,@t/

Toni Nesbitt, QA/ Q Officer
Huther & Assocxates 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

Chient ...ocvvvevninvininininnnne, City of Forrest City Laboratory ILD. ....ccooiiiiiiiiiiiinn 22899
Permit NO. .......covvviennnns NPDES AR0020087 BeginDate ..........ccoevvninen September 30, 2014
Sample.....oovviiiviiiiiniiii, Outfall 001

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

SAMPLE Composite effluent samples from City of Forrest City were delivered by

COLLECTION Greyhound Package Express courier to Huther & Associates on
September 30, October 2 and October 4, 2014. Effluent samples were
collected and composited from Outfall 001 using an automatic sampler.
Two toxicity tests were requested: a seven-day Ceriodaphnia dubia
survival and reproduction test (EPA Method 1002.0), and a seven-day
Pimephales promelas larval survival and growth test (EPA Method
1000.0). Test organisms, procedures and quality assurance requirements
were in accordance with the EPA manual, "Short-Term Methods for
Estimating the Chronic Toxicity of Effluents and Receiving Waters to
Freshwater Organisms, Fourth Edition" (EPA-821-R-02-013).

The effluent samples were analyzed for total residual chlorine (Standard
Methods, 22™ Edition, 4500-Cl D) and contained <0.01 mg/L, <0.01
mg/L, and <0.01 mg/L, respectively. Effluent and laboratory dilution
water hardness, alkalinity, conductivity, pH, and dissolved oxygen data
were collected and recorded.

TEST SETUP The .seven-day Ceriodaphnia dubia survival and reproduction test was
Ceriodaphnia dubia initiated at 1400 hours, September 30, 2014. 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

SURVIVAL
Ceriodaphnia dubia

REPRODUCTION
Ceriodaphnia dubia

TEST SETUP
Pimephales promelas

Lab ID #22899 Test Date: September 30, 2014

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 1400 hours, October 7, 2014, 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 failed Chi-Square test for normality at the 0.01
alpha level (13.277). Bartlett's test for homogeneity is sensitive to non-
normal data and should not be performed on the non-normally distributed
data. Therefore, a nonparametric test was performed on the data. Steel's
Many-One Rank test on C. dubia reproduction data demonstrated that
there were no statistically significant differences between the control and
any of the effluent concentrations.

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

The seven-day Pimephales promelas larval survival and growth test was
initiated at 1450 hours, September 30, 2014. 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 1450 hours, October 7, 2014. 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

SURVIVAL
Pimephales promelas

GROWTH
Pimephales promelas

SUMMARY

Lab ID #22899 Test Date: September 30, 2014

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: 8.9%
NOEC: 100% Effluent

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

Page 3 of 15



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

CLIENT

NPDES #

iz *m_ﬁ.

LABID# EOIR00 L e

ﬁ'—dﬁ >./1, ‘_\_d

'ﬂ!ﬁ\'

TEST TYPE R

TEST ORGANISM
ORGANISM AGE
ORGANISM SOURCE
RECEIVING WATER

DILUTION WATER

SAMPLE TYPE Aol COmposIte L
DATE COLLECTED

DATE RECEIVED

BEGIN DATE/TIME

END DATE/TIME

PHOTO PERIOD .
LIGHT INTENSITY

TECHNICIAN

SURVIVAL & REPRODUCTION SUMMARY

Control

10/01/14

10/02/14

10/03/14

10/04/14

10/05/14
10/06/14 (
1 3 121 11
10/07/14 2326311826 [822: 422
x#Young 22.8 CV. 9.65%
x% Survival 100% C.V. 0.00%
42% Effluent )
10/01/14
. i A
10/02/14 goi]sxor [sorvon]
A A
10/03/14 { (

10/04/14 Ff%‘w o;,a.t

10/05/14

10/06/14 BTV R B

13 | 14 12 11

10/07/14

cv.

x#Young 238 11.34%

32% Effluent

10/01/14

10/02/14 |[Z0E{E0%)

10/03/14

10/04/14

10/05/14

10/06/14

12 | 12
ALEZE

2] 3] 1 ]12] 18
575 B B R T

10/07/14

x#Young 245 CV. 822%

x% Survival 100% C.V. 0.00%

56% Effluent

10/01/14

10/02/14

10/03/14

10/04/14

10/05/14

10/06/14

10/07/14

x#Young 246 CV. 9.62%

x% Survival 100% CV. 0.00% x% Survival 100% C.V. 0.00%
where: A= Alive ex 1: . ex2:
§ = 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

T i

City of Forrest City Lab ID# 22899 Test Date: September 30, 2014

75% Effluent 100% Effluent

‘ o

3 e
Al A

10/01/14_HEA0R!]S 10/01/14 O |08

Al A

10/02/14 e

or o] son| 10/03/14
3

10/04/14

oo

1005114 |{F35{ Rl T R 7
8 10 [} 7 5] 8 8 6
R (R R (R s R I
12 13 14 13 12 14 15 13 ] 12 12
10007114 L;Tz's‘»lwzw TR B R

A 4
{g@,&l@’ 10/05/14
9 6

10/06/14

10/06/14

7|22y §223 10/07/14 ||
x#Young 23.5 CV. 9.25% x#Young 23.6 C.V. 10.79%
x% Survival 100% C.V. 0.00% x% Survival 100% C.V. 0.00%
where: A = Alive ex1: ex 2.
5 = Alive, § young A |alive today 5 {alive, 5 young today
D = Dead 4 |total young to date 12 |total young to date

DS = § Young, Female died

e

Py

-"‘

b IR 2

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

City of Forrest City Lab ID# 22899 Test Date: September 30, 2014

WET CHEMISTRY MEASUREMENTS

Huther and Associates
\
|

10/0 . . . . . 7.92

iR

ki i A S i
10/06/14 25.2 3 8.0 8.03 8.04 8.03 8.04 7.99 EMS

9/30/14

N

R

10/03/14

S e

10/04/14
= ;

7] XA

10/05/14
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F Huther and:Associates
7-Day/3 Brood Ceriodaphnia dubia Survival and Reproduction Chronic Toxicity Test

City of Forrest City Lab ID# 22899 ~ Test Date: September 30, 2014

INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT

o

! Measurements taken in 100% solution.

—

s 9 1
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Critical values use k = 5, are 1 tailed, and alpha = 0.05
No statistically significant difference

i I Huther and Associates, Inc.
L Begin Date: September 30, 2014
FI Lab L.D.# 22899
1
' CERIODAPHNIA DUBIA STATISTICAL ANALYSES
Reproduction
L}
E | Summary Statistics on Transformed Data_Table 1 of 2 _ Chi-Square . Test For Normality: Actual And Expected Frequencies
, Grp Identiﬁcation N Min - Max Mean Interval. < -1.5'-1.5t0-0.5 -0.5t00.5 >0.5to1.5 >1.5
» 1 Control 10 20.000 26.000 22.800
- 2 32% Effluent 10 22.000 28.000 24.500 Expected 4.020 14.520 22.920 14.520 4.020
|3 3 42% Effluent 10 20.000 28.000 23.800 Observed 0 24 15 16 5
3 4  56% Effluent 10 22.000 29.000 24.600
; ) 5 75 Effluent 10 21.000 27.000 23.500 Calculated Chi-Square goodness of fit test statistic = 13.3359
3 l 6 100% Effluent 10 20.000 27.000 23.600 Table Chi-Square value (alpha = 0.01) = 13.277
Data Fail normality test. Try another transformation.
1
. Summary Statistics on Transformed Data Table 2 of 2 Steel's Many-One Rank Test - Ho:Control < Treatment
g Grp Identification Variance  Sd Sem CV.% Transformed Rank Crit.
1 Control 4.844 2.201  0.696 9.65 Grp Identification Mean Sum Value Df Sig
] 2 32% Effluent 4.056 2.014  0.637 8.22 1 Control 22.800
- 3 42% Effluent 7.289 2.700 0.854 11.34 2 32% Effluent 24,500 - 126.00 75.00 10.00
L 4 56% Effluent 5.600 2,366  0.748 9.62 3 42% Effluent 23.800  115.50 75.00 10.00
£ 5 175 Effluent 4.722 2.173  0.687 9.25 4 56% Effluent 24,600 129.50 75.00 10.00
6 100% Effluent 6.489 2.547  0.806 10.79 5 75 Effluent 23.500 117.00 75.00 10.00
l 6 100% Effluent 23.600  116.00 75.00 10.00

L w.ﬂ't"” o

‘

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

ST eI e

UWANZ  SAMPLE TYPE

CLIENT

SRR 3

NPDES #  [SAR00Z00875EE AR DATE COLLECTED

LABID # DATE RECEIVED
TEST TYPE 7 Day. BEGIN DATE/TIME
TEST ORGANISM  {ERimephales END DATE/TIME

ORGANISM AGE  [FESion ey

TR HOnSe e et PHOTO PERIOD

ORGANISM SOURCE

RECEIVING WATER [inmameaimibuiary of e Lo AnguilieRivetss ~ LIGHT INTENSITY  [£30%10C R

DILUTION WATER  [HTGb0ratory; Adjusted TECHNICIAN
SURVIVAL SUMMARY

10/02/14 10/04/14
c E |[Fag] AlB]c]|]p
8 8] 8]s8]s
8 8| 8]38]s
8. 8] 8] s8] s
8 8] 8] s8] s
8 8] 8] s8] s
8 s|8]s|s

10/07/14
% N ey %
Al B| c| D!l E|J Survival

8| s8] s8] 8|l 100 0.00

g8} 8| 8| 8| sl 1000 0.00

s18| 8| s s8] 1000 0.00

g{s8|sls| s 1000 0.00

g8} s8]sls]| 8] 1000 0.00

gl 8] s| s8] 8] 1000 0.00

MEAN DRY WEIGHT PER REP

0.4478
0.4460 0.4750 0.4686 . 5.02
0.4760 0.4920 0.4828 . 3.07
0.4690 0.4820 0.4708 4.73
0.4520 0.5030 04752 || 577
0.4860 0.4450 0.4596 7.48
Page 9 of 15




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

City of Forrest City Lab ID# 22899 Test Date: September 30, 2014

WET CHEMISTRY MEASUREMENTS

R . .

l!

YLy

09/30/14

DT

10/02/14

10/05/14

'

o P

T
Renew

)

el Eahei

Renew

fm e erar

10/06/14

09/30/14
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Huther and Associates
7-Day Pimephales promelas Survival and Growth Chronic Toxicity Test

City of Forrest City Lab ID# 22899 . Test Date: September 30, 2014

INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT .

! Measurements taken in 100% solution.
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l Huther and Associates, Inc.
Begin Date: September 30, 2014
l Lab LD.# 22899
l PIMEPHALES PROMELAS STATISTICAL ANALYSES
Growth
l Sﬁmmary Statistics on Transformed Data Table 1 of 2 ANOVA Table
Grp Identification N Min Max Mean SOURCE DF  SS MS F
1 Control 5 0.417 0.486 0.448 Between 5 0.004- 0.001 1.051
- 2 32% Effluent 5 0.445 0.501 0.469
é l 3 42% Effluent 5 0.465 0.503 0.483 Within (Error) 24  0.017  0.001
; 4  56% Effluent 5 0.445 0.502 0.471 Total 29  0.021
5 75% Effluent 5 0.446 0.504 0.475
ﬁ 6 100% Effluent. 5 0.416 0.502 0.460 Critical F value = 2.62 (0.05,5,24)
| Since F < Critical F Fail to Reject Ho: All equal
3
I Summary Statistics on Transformed Data Table 2 of 2 Dunnett's Test - Table 1 of 2 Ho:Control < Treatment
3 Grp Identification Variance  Sd Sem C.V.% Mean
: 1 Control 0.001 ~ 0.033 0.015 7.45 Transformed Calculated In
‘ I 2 32% Effluent 0.001 0.024 0.011 5.02 Grp Identification Mean Original Units T Stat Sig
s 3 42% Effluent 0.000 0.015 0.007 3.07 1 Control 0.448 0.448
1 4  56% Effluent 0.000 0.022 0.010 4.73 2 32% Effluent 0.469 0.469 -1.226
: 5 75% Effluent 0.001 0.027 0.012 5.7 3 42% Effluent 0.483 0.483 -2.063
- 6 100% Effluent 0.001 0.034  0.015 7.48 4 56% Effluent 0.471 0.471 -1.356
5 75% Effluent 0.475 0.475 -1.615
6 100% Effluent 0.460 0.460 -0.696
4 l Dunnett table value = 2.36 (1 Tailed Value, P=0.05, DF=24,5)
i Shapiro - Wilk's Test For Normality No statistically significant difference
? D = 0.017
‘j l Dunnett's Test - Table 1 of 2 Ho:Control < Treatment
, W =0.937
4 Difference
Critical W (P = 0.05) (n = 30) = 0.927 i o Num of Minimum Sig Diff ~ % of from
; l Critical W (P = 0.01) (n = 30) = 0.900 Grp Identification Reps (In Orig. Units) Control Control
- — : : 1 Control 5
] Data Pass normality test at P=0.01 level. Continue analysis. 2 329 Effluent 5 0.040 8.9 0021
3 42% Effluent 5 0.040 8.9 -0.035
3 ' 4 56% Effluent 5 0.040 - 89 -0.023
4 . . . 5 75% Effluent 5 0.040 8.9 -0.027
3 Bartlett's Test For Homogeneity of Variance 6 100% Effluent 5 0.040 8.9 0012
| I Calculated B1 statistic = 3.07
7 Table Chi-square value = 15.09 (alpha .= 0.01, DF = 5)
£ l Table Chi-square value = 11.07 (alpha = 0.05, DF = 5)
ki | Data Pass Bl homogeneity test at 0.01 level. Continue analysis.
'
1
] |
l Page 12 of 15




APPENDIX A
RAW DATA
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7-DAY CERIODAPHNIA

14 SURVIVAL & REPRODUCTION

O1o-5™ 16

DAILY RAW DATA TABLE
PAGE | OF -2
I CLIENT Fortest City START DATE/TIME ?—SQ 44 AL YED
; I OUTFALL 00! ENDDATETIME %7 -(y LGS
5 LAB ID # 22399 |
| I Con 32
] Date feADl Rep2|Rep3|Rep4 {RepS|Rep6|Rep?| Rep8|Rep9|{ Repl0  Analyst Time Date fl Repl [Rep2]|Rep3 Rg-t RepSiRep6|Rep7|Rep8jRep9|Repl0] Analyst | Time
Al AlAalA A A Al
' o/’ AAIAl A A, A 26 |1yeo /0/1 A A 26 Inos
: /ozAAARAAAAAA/I/LIWO /zA;laaAAAAAAM—,Wo
I % AL A ﬁ’?MH 1140 "% | alabearl s G4 MH |40
Sl ZTAalAlAld 2 [ATY] 2] A e L3 RIBIAIZIR 2] A
% B D velnys |4 _ mpra (35
: 1 A -
l % = A B R i s e A KA AP 26 | o2
1% 6161101919 7]%]% 76Mﬂ1000 z% 7/029'HA'7IIHESMH{
000
1 DA PAI2TAAR AN IAVEN toy /212 1)1 12 /20 Y3 1 321 7=
: I /7 4\3]@55{2@@3%\' 213D |ML f“"o 4 IADS 13HA¢HA8 &’7«2 JC Yo
I X # Young w/o Dead = ’L,L% CV%= q a(pﬁ X # Young w/o Dead =’H :6 CV%= 8}9\
i I X # Young w/Dead = CV%= x # Young w/Dead = CV%=
j twsuvial=  /00.0  cvu= 0.00 x%Suvival= /00,0 cvw= (). 00
1
| Y2 5¢
~L I Date ]| Repl Rgf Rep3 Rleaﬁ R.zf Repb Rzﬂ Rep8iRep9| Repl0  Analyst Time Date || Repl I;:Z 3 [Re 'IX:S sz R27 R;pS 129 Repl0] Analyst | Time
’ Io{ Al Ao AlAl Al Al ~ 7¢ | oo ,c/, A A A A % lveo
] : 1
:II%A,A/AAAA A;ANLMD “/24;1;:—;:;;&\ U e
' M a1 A A AATATA S o |4
[ e e s e et e
- I o/ A A 9 £ ¢ 1Al 3
I'o/qa o o o e o Y35 %I . Ay
3 2 K blals|AlL Al
El lo/g 4 A 26 llo2s /% a 4 A4 24 lono
{ 0 ' 9 1 (R IUT 1l 211X T217 1ol R
, '/6 Kl 77 619110l 9 2 1000 /6 _ 0 i | joao
; 'Z, EAVREZIRVAKIG A A oy WZl/zli2] pl2]1]8 ] el 2173] )2
§ |Kdexvarren DL 2|29|2¢125] WL |0 @@,aamjﬁ AITEBGE[ 3 L | /1
I X # Youngw/oDead=Zg'@ CV%= ” 34 X # Young w/o Dead = 24-67 cvw= 9, (og
-‘ x # Young w/Dead = CV%= x # Young w/Dead = CV%=
I X % Survival = /O0.0 CV%= OOO X % Survival = /OOD CV%= 0!00
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7-DAY CERIODAPHNIA DUBIA SURVIVAL & REPRODUCTION
DAILY RAW DATA TABLE
PAGE 2 OF _2

CLIENT E)(res% CHy

START DATE/TIME 7'30‘('4 ML [Yeo

OUTFALL 00/ / END DATE/TIME /D’l/fy N / ('fab
LAB ID # 22399
75 /09
EE Date || Repl |Rep2|Rep3|Rep4|RepS|Rep6|Rep7|Rep8iRep9 Repl0  Analyst | Time Date {| Repl |Rep2|Re; 3]& RepS[Rep6|Rep7|Rep8|Rep9Rep10| Analyst | Time
l%AhﬁﬁA'AAAAPf_ZG oo 1o/ AlalalAlA[AJA[AlA 24 | 1vod
lo/z AAA/IAI‘\A;A'/\'NL__H?o /O{ AAAAA»/\ AA/{/L/%
g BB A AR AR % ol 1o H Gl AV AV .Y, 2 wi o
.i IZBV}Q_BAVB)A-MLIBW_ 1347\“432/441/433/%’&{_
f ’ R E
¥ |pAziraca A e oze|  |% HAEEISAZ AT, 7
PAKAIE 7483c,quHwoO o/ |4 8966‘7‘3HMHWG
19 (2l BA 1R A 82172 (e, 1201312 Ja [/ a2 79 B[ 7=
b B TR A2 O oo 2 (2300 R 0l aaUam | MY e
X # Young w/o Dead = 2%~6 CV%= qt&@ i#Youngw/oDead=23.L0 CV%= lO—)q
X # Young w/Dead = CV%= X # Young w/Dead = CV%=
xwsivival= /0.0 cvu= .7FD X% swvivl = JO0-C cvu- (-O0

Rep?lRﬂ)S Rep9|Repl0) Analyst /(ime

Date Jl Rep! |[Rep2{Rep3|Repd RG.LS.MB.EN Rep8|Rep9Repl0  Analyst Tjée Date |l Repl IRep2{Rep3 RMIMS Repb
/ /
/ d
, ya
L
-
/
.//’
L

x # Youpg w/o Dead = CV%= X #/Young w/o Dead = - CV%=
# Young w/Dead = CV%= X # Young w/Dead = CV%=

X % Survival = CV%= X % Survival = CV%=
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' 7-DAY CHRONIC TOXICITY TEST

CLIENT/FACILITY

T T

PIMEPHALES PROMELAS (fathead minnow) SURVIVAL

OUTFALL #

Forrest city

J
Q0| PROJECT # 22899

ORGANISM ID#

plo-14y-272

DATE/TIME STARTED __ 9-30-/¢ ., Y50

DATE/TIME ENDED (0-7- |4 wWed ]450

D

L

3

g
8
R
2
3

g
g
8
8
g
g

2 4
IR AR
g g
3 < |
g g
g 3

10-)-/4 MH

(450 |[{o-2z -1y vl _O8)0

lo-Y79 we 0820

Conc. J—A

Mean Survival

n |

\OO

32

\ OO

yd

%

75

10-G-

14 we® 0825 10-1-1 Wil

450




= by

environmental toxicologists, biologists, consultants

|_{ Huther and Associates, Inc,

[

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

Client ;2/0%4’ Cag

Project#” 22577

Date/Time Start' /2 /)y Z 2)?'
7 VARE

Date/Time End Y/ Az
' /7

= ¥ =
D Tl s Al e :

22 Jowyso Y Ro llivoso | iywdo | v |40 15,09
" U Novzep lgwzo |1 yso Nz | 9220 | 48261 207
5 Nvszo Ligwe lywso |iweso |vsoe | 4op 145
U 30 lisovo |vyeo | w2 |ivmzo {220 | 4153 5.7
100\ go | 19755 | irodo |- Y820 || 7yso |4l [ 1M
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Huther and Associates, Inc.

environmental toxicologists, biologists, and consultants

Foxest, Cﬂc\/
259

o0!

q- 3044

Client / Facility

Lab ID Number

Outfall Number -

Test Date

INITIAL CHEMISTRY MEASUREMENTS @ 100% EFFLUENT

M I Bardness |l
> | mg/Lcacos 1

Jk

_g/l, CaC03 ! |l umhosicm | mg/L.}

" Dechlop(ealy . ff 0
NosoimL | Amse

pap

5D

230

253

N

2o

%00

[0O

Al

INITIAL CHEMISTRY MEASUREMENTS @ RECEIVING WATER

Date "

No. | PR

Dechlor(mL)
Na28203 gL 1

]

/

/—\\

Notes:
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REFERENCE TOXICANTS
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Huther and Associates, Inc.

environmental toxicologists, biologists, consultants

CHRONIC REFERENCE TOXICANT TEST RESULTS

SPECIES: Ceriodaphnia dubia
CHEMICAL: Sodium Chloride
DURATION: 7-Days

TEST NUMBER:. 09

TEST DATE/TIME: 09/02/14 - 09/09/14
1315 Hrs - 1315 Hrs

STATISTICAL METHOD: Fishers, Dunnetts/Steels

T ]

_CONCENTRATION

1.0 10 0
1.5 10 0
2.0 10 1
255 10 10

3.0 10 10

4.0 10 10

~ SURVIVAL .. [ SURVIVAL | REPRODUCTION | REPRODUCTION

2.5 /L. " 2.0 g/L | I[ 15 g/L || 15 g/L

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

RESE




- " e e - = AT Er———— w— - . we - s - — ” .
i . N
i i

F

2.141

1.954

1.579

1.204

1.017

1.654

1.303

0.800

0.297

0.046

S et A A S S

Reference Tox:Sodium VChIoride a/lL

C. dubia Survival - NOEC

+3.0SD
! +2.08D
Mean
-2.0SD
-3.0SD
| 1 i i 1 i ! | A
2 4 6 8 10 12 14 16 18
h= 19 Mean= 1570 SD= 0.187 CV= 11.86% Min= 1.500 Max= 2.000
Reference Tox Sodium Cloride g/L
C. dubia Reproduction - NOEC
+3.0SD
+2.0SD

VT

-2.0SD

-3.0SD

i 1 i | 1 ! ! 1 1

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

" | CHRONIC RE;FERENCE TOXICANT TEST RESULTS »

SPECIES: Pimephales promelas
CHEMICAL: Copper Nitrate
DURATION: 7-Days

TEST NUMBER: 09

TEST DATE/TIME: 09/02/14 - 09/09/14
1600 Hrs - 1600 Hrs

STATISTICAL METHOD: Dunnetts/Steels

" CONCENTRATION (i/L) | NUMBEREXPOSED | NUMBERDEAD

25 40 0

50 40 3
100 40 5
200 40 - 19
400 40 40
800 ) 40 40

. LOBCFOR | NOBCFOR |

| 200 ug/L 100 ug/L I

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

“mam

1565.524

132.016

151.948

126.299

Referenée ox Copper Nitrate ug/L

P. promelas Chronic Survival - NOEC

AN v KA T

YV V VYV

1 1 | 1 1 1 ! {

4 6 8 10 12 14 16 18

n= 20 Mean= 85.000 SD= 23.508 CV= 27.66% Min= 50.000 Max= 100.000

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

ANSANA A AN
VoV AL A VAL

! . | ] 1 1 1 i |

4 6 8 10 12 14 16 18

n= 20 Mean= 75.000 SD= 25.649 CV= 34.20% Min= 50.000 Max= 100.000
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CHAIN OF CUSTODY SHEETS
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HUTHER & ASSOCIATES 3
1156 NORTH BONNIE BRAE STREET
N TON X 20301 CHAIN OF CUSTODY RECORD 3

(940) 387-1025 « FAX (940) 387-1036

PROJECT # RS PROJECT NAME \:O( et O/\'Iv\( PERMIT# }JPDE% NZOOBCO%",

OUTFALL SAMPLES

24-Hr Flow Weighted Composite__V”_ V" Other

METHODS OF COLLECTION AND COMPOSITE

"AUTO COLL:. #OFCONTAINERS
“MANUAL COMP  TO BE SHIPPED

OUTFALL .-

“s1-PERSON ' "MANUALCOLL
'NUMBER *. . - ¥ SAMPL ‘ “

RECEIVING WATER SAMPLES
'A"PERSON TAKING '

TYPE OF TEST /?Cjﬁ\ ’ L’/l: ) j!
I R - O PR e NAME 0f !DCaCQCd 5 b §
. » e L it . s (oo e T AR o y\:: RECEIV'I_NG WATE \ . ,R:
/ DILUTION WATER USED L A g

FOR THIS TEST

SAMPLE IDENTIFICATION (FOR REC’NG)
H,O GRABS, GIVE NAME OF STREAM AND
‘ LOCATION >

RELINQUISHED BY: 7&/ j4 W—‘ pate: 322917 1iv: 101404 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 /X Pick Up Client Delivered Other
“

RECEIVED: M W‘- pate: 2 ~39—/4 1Mz /055 SAMPLE TEMP. @ RECEIPT. — /1 /

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




HUTHER & ASSOCIATES
1156 NORTH BONNIE BRAE STREET

DENTON, TX 76201

CHAIN OF CUSTODY RECORD

(940) 387-1025 « FAX (940) 387-1036

PROJECT # APTIT PROJECT NAME | FO( et C,‘ {\l/

OUTFALL SAMPLES

24-Hr Flow Weighted Composite___\/___ Other

/0.'00Aﬂ\

RECEIVING WATER SAMPLES

SAMPLE mENTIFICATI N(FORREC’NG) ’ ' #OF CON' S - TYPE OF TEST ]dﬂ / Q/F

NAME OF 0 3

RECEIVING WATER Lz
DILUTION WATER USED 4
FOR THIS TEST LSD

RELINQUISHED BY:

RELINQUISHED BY:

-0 A\ RECEIVED BY AT THIS DATE/TIME

RECEIVED BY AT THIS DATE/TIME

RELINQUISHED BY:

RECEIVED BY AT THIS DATE/TIME

METHOD OF SHIPMENT:

Greyhound i Client Delivered Other

RECEIVED: M %”/l/lﬂ/l/ DATE: __[0~2 /Y _ TimE: {025  SAMPLE TEMP. @ RECEIPT. - 0.9

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

PROJECT # BT rromcrname Foesk @ 'A;\/ reroarrs N O Q2 oo™

ikl

OUTFALL SAMPLES
24-Hr Flow Weighted Composite Other

. S METHODS OF COLLECTION AND COMPOSITE

AUTO COLL' L

OUTFALL * PERSON TAKING | "sTaRT -/ - A‘ NUALCOLL, . ’
.?NUMBER {SAMPLE > e DAl ] ,‘"MAN'UALCOMP. i MANUAL COMP i &
. - P YELo T LY R 5 e e : i g :
lo-2-14 r0-3-1¢
00 | Joe R. Thetford {01004 ]0:00 A ~ 137 '/ /

RECEIVING WATER SAMPLES

TYPE OF TEST /)da\l / F
NAME OF '
RECEIVING WATER .

DILUTION WATER USED Lﬂ h
FOR THIS TEST

RELINQUISHED BY: DATI!':: Mﬁ TIME: JJM\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 Pick Up Client Delivered Other

| .
! RECEIVED: W Mv pare:_(0-Y-/7 TIME: [ il SAMPLE TEMP. @ RECEIPT. ? é

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




Huther and Associates

environmental toxicologists, biologists, and consultants

CITY OF FORREST CITY .
NPDES PERMIT NO. AR0020087"
BIOMONITORING.REPORTING.

TEST DATE: 09/30/14 .

I. Ceriodaphnia dubia Response

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

d. If the NOEC for reproduction is less than the critical dilution, enter a
“1”; otherwise, enter a “0”. Parameter No. TGP3B.

e. Report the higher coefficient of variation (critical dilution or control),
Parameter No. TQP3B. 10.79%

II. Pimephales promelas Response

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

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

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

d. Ifthe No Observed Effect Concentration (NOEC) for growth is less
than the:critical dilution, enter.a “1”; othérwise;-enter-a “0”.
Parameter No. TGP6C.".

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

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