Phone (870) 238-2751 121 Merriman

WYNNE WATER UTILITIES
WYNNE, ARKANSAS
72396
Date: April 22, 2014

To: ADEQ
NPDED Enforcement Section
5301 Northshore Dr.
North Little Rock, Arkansas

Re: Toxicity Testing Reduction

To Whom It May Concern:

This is to certify that no test failures have occurred and that ali tests meet all test acceptability criteria on
Page 13 of Part 11 Item 6.a of the Permit effective April 1, 2013 for the past four quarters. This is a formal
request that our testing be reduced from quarterly to semiannual. The list of each test performed including
test initiation date, species, NOECs for lethal and sub-lethal effects and the maximum coefficient of

variation for the controls are listed below.

If you have any questions or concerns 1 can be reach at the above number.

Sincerely,
%/vl N C_Q V\@v()
Don M. O’Neal
General Manager
Wynne Water Utilities
Date Species NOEC % Coefficient of Variation
6/10/13 Pimephales promela 100 4.0%
6/10-13 Ceriodaphina dubia 100 10.2%
9/09/13 Pimephales promela 100 3.3%
9/09/13 Ceriodaphina dubia 100 6.5%
12/13/13 Pimephales promela 100 2.7%
12/13/13 Ceriodaphina dubia 100 11.9%
3/11/14 Pimephales promela 100 3.4%

3/11/14 Ceriodaphina dubia 100 12.2%
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SORRELLS RESEARCH .
‘ LABORATORY AND FIELD SERVICES AL
aq WEF &

8100 National Drive ‘
7
CHEMISTS Little Rock, Arkansas 72209 Phone 501-562-8139
ggﬁlé?ﬁriﬁrs Fax 501-562-7025
PLANNERS Toll Free 1-800-331-8139

LABORATORY ANALYSIS

Date of Report: April 21, 2014
Date Received : March 10, 2014

For :WYNNE WATER UTILITIES
121 EAST MERRIMAN
WYNNE, AR 72396-
Job: NPDES MONITORING PERMIT NO: AR0021903 1/QTR
Sample From:POST AERATION BASIN-COMP 03/09-10/14 0700-0700 / BIO-MONITORING

ANALYTE RESULT UNITS METHOD

T T T T T T T o e e e e e e e e e m e e .- —— e - -

Bioassay, Ceriodaphnia dubia, chronic
Bioassay, Fathead minnow, chronic
Biocassay, Ceriodaphnia dubia- chronic
Bioassay, Fathead minnow, chronic

100.000 Rp NOEC, %
100.000 Gr_NOEC, %
100.000 Sv-NOEC, % 1002.
100.000 Sv_NOEC, %

nunun

[=NeRoNo)

STANDARD METHODS, 20TH ED.; EPA METHODS, 3RD ED.
Collected by: '

MAHDI HADDADI on 03/10/14 at 7:00

Analysis by :

SEE ATTACHED QUALITY ASSURANCE PACE.

Sample preservation and Laboratory Analysis conducted according to EPA
40 CFR Part 136. Test/Analyst/Time/Coeff./Var./ QA plan filed with ADPC&E.
Includes 10 % replication and 10 % recovery studies by random selection.

Instruments maintained and calibrated and records kept.
See Attached.

Copies to: :
MR. HARRELL WILLIAMS
OPERATOR

121 EAST MERRIMAN

WYNNE, AR 72396-

Laboratory Number: 16936.0001B TKR Reviewed By: K. E. Sorrells, M.s. []

R\




SORRELLS RESEARCH
LABORATORY AND FIELD SERVICES o
| WEF %

8100 National Drive

CHEMISTS Litte Rock, Arkansas 72209 - Phone 501-562-8139
ECOLOGISTS Fax 501-562-7025

AN
gfﬁi:sé’é;s T Toll Free 1-800-331-8139

QUALITY ASSURANCE

March 10, 2014 |
The following QA represents SRA's Quality Assurance values for this report.

: ‘ ' BEG. BEG. FIN. FIN. S.D. SPK. #IN
ANALYTE ANALYST DATE TIME DATE TIME % REC. BAT

Bioassay, Ceriodaphnia du BAT 03/11/14 1415 03/17/14 1110 . 0.0 1
Bioassay, Fathead minnow, BAT 03/11/14 1530 03/17/14 1000 . . 0.0 1

Field PH/TEMP/D.O. Sampler or Courier/ at time of sampling or pick up

. Sample preservation and laboratory analysis conducted according to EPA
40 CFR Part 136 TEST/ANALYST/TIME/COEF. VAR.* QA PLAN filed with
ADPC&E. Include replication.

K. E. Sorrells KESII K. E. Sorrells, II
James B. Sorrells TJS Todd J. Sanders
Cecil A. Sorrells _ JHD = J. Henry Dodson
Mark Kyle McKengzie ‘

KES
JBS
CAS
MKM

Laboratory Number: 16936.0001B TKR




SORRELLS RESEARCH ASSOCIATES, INC. CHAIN OF CUSTODY REGORD
8100 NATIONAL DRIVE, LITTLE ROCK, AR 72209

(501) 882-8138 (800) 334-8139

FAX # (501) 862-7025

TURNAROQUND TiME FOR LAB/OFFICE USE ONLY STANDARD METHODS PRESERVATION PER EPA 40 CFR
JRUSH 24HR. 48HR. 4 . :
5 DAY REG. LAB# : C4=COOLTO4.0C
OTHER: . 8<2 = SULFURIC ACID TO PH < 2
CLIENT # N«<2 & NITRIC ACID TOPH > 2

T = THIOSULFATE
P.O.# : W = AZIDE MODIFICATION (4600-0 C)

P= MEMBRA:{zE ELECTRODE (4500-0 G)

] >

NAME OF COMPANY, CITY, OR PROJECT: ) PROJECT NO: WPLER(SMSWTU}EIPRINT
5 7 A >
WYNNE WATER UTILITIES A (HARRELL WILLIAMS)
e é :I OB st

SAMPLE STARY END COMP/GRAB |FIELD ANALYSIS D.0. (W){CONTAINER TYPE ANALYSIS

NO. SAMPLE COLLECTION LOCATION DATE/TIME [ DATE/TIME . PH TEMP : D.0. (P) |PRESERVATIVE REQUIRED

POST AERATION BASIN OUTFALL 3/8/14 T:00 AM | 3/10/14 7:00 AM 6-1/2GAL BIO-MONITORING

METHOD OF SHIPMENT (CIRCLE) FIELD CALIBRATION RECORD NOTES/COMMENYS/OBSERVATIONS

FED-EX wmﬂnjups OTHER PHY
PH4 4 }

e S ) g
TYPE OF SAMPLE(S): (CIRCLE) PH10 /‘4\,#/ V4 Mg 7& ?

WATER Wlﬂlw UDGE OTHER D.C.

FIELD ANALYSIS CONDUCTED B/{\ CLIENT

|RELINQUISHED BY:

|RELINQUISHEP ~~.




H ASSOCIATES, IN

SORRELLS RESEARC!
8100 NATIONAL DRIVE, LITTLE ROCK, AR 72209

(601) 562-8139 (800) 331.8139

CHAIN OF GUSTODY RECORD

PAGE OF

FAX # (601) §62-7028
TURNAROUND TIME FOR LAB/OFFICEUSE ONLY STANDARD METHODS PRESERVATION PER EPA 40 CFR
B DAy AEq, R C4=COOLTO40C
OTHER: ‘ 8<2 = SULFURIC ACID TO PH <2
CLIENT # N<2 = NITRIC ACID TOPH >
T = THIOSULFATE
P.O.# — W = AZIDE MODIFICATION (4500-0 C)
P = MEMBRANE ELECTRODE (4500-0 G)
, NaOH = Ph > 12
NAME OF COMPANY, CITY, OR PROJECT: PROJECT NO: SAMPLER(S) SIGNATUREIPRINT
WYNNE WATER UTILITIES %Z / /] / / &/»‘ (mrﬁl. wn.ums)
] L
SAMPLE START END COMP/GRAB |FIELD ANALYSIS D.O. (W) OONTAINER TYPE ANALYSIS
NO. 1SAMPLE COLLECTION LOCATION DATE/TIME DATE/TIME PH TEMP FLOW CL2 D.O. (P) IPRESERVATIVE REQUIRED
POST AERATION BASIN OUTFALL SM1M4T:00 AM| 312114 7:00 AM|  COMPI24 / R 047 3 8-42GAL BIO-MONITORING
METHOD OF SHIPI\LENT (CIRCLE) FIELD CALIBRATION RECORD NOTES/COMMENTS/OBSERVATIONS
FED-EX WALK-IN @ UPS OTHER PHY
il 'f" ﬂ f] 2 o
TYPE OF SAMPLE(S): {CIRCLE) PH 10 /[ w7 ¢/ (/4 g Z
WATER so};/ \‘Mwnﬁs OTHER in.o. -~
— <2
FIELD ANALYSIS CONDUCTED BY:(SRﬁ/ CLIENT
[32
P>
RELINQUISHED BY: DATETIME RECEIVED BY: )\—7 4 DATETIME g l 2. - Q
} 4
RELINQUISHEP -~ DATE/TINE _~RECEIVEDBY: ) _: PATETIME Q/L( O{

L

~—

7

S

e ——————

J\\’/”[{




SORRELLS RESEARCH ASSOCIATES, INC. CHAIN OF CUSTODY RECORD PAGE OF
8100 NATIONAL DRIVE, LITTLE ROCK, AR 72209 A
(601) 682-3139 (800) 331-8138
FAX # (501) 662-7025
TURNAROUND TIME FOR LAB/OFFICE USE ONLY STANDARD METHODS PRESERVATION PER EPA 40 CFR
RUSH 24HR. 48HR. bCig 14
6 DAY REG. LAB # ~__~(XD§E> C4=COOLTO40C
o Hsces WA o <2
CLIENT# =
T = THIOSULFATE
P.O.¥ W = AZIDE MODIFICATION (4800-0 C)
- P = MEMBRANE ELECTRODE (4§00-0 G)
__NaOH = Ph > 12
NAME OF COMPANY, CITY, OR PROJECT: PROJECT NO: SAMPLER(S) SIGNATURE_IPRINT
7
WYNNE WATER UTILITIES (HARRELI. WILLIAMS)
. % 7D A,//// / /;»Z
SAMPLE START END COMP/GRAB |FIELD ANALYSIS D.0. (W)|CONTAINER TYPE ANALYSIS
NO. SAMPLE COLLECTION LOCATION DATEITIME |DATE/TIME PH TEMP FLOW CL2 D.0. (P) |PRESERVATIVE REQUIRED
POST AERATION BASIN OUTFALL SM3IM4 7:00 AM| 3414114 T:00 AM COMP/24 0 ‘7 "7 7 8.-4/2 GAL BID-MONITORING
)
AN
METHOD OF SHIPMENT (CIRCLE) FIELD CALIBRATION RECORD NOTES/COMMENTS/OBSERVATIONS
FED-EX Wi 8@ UPS OTHER PHT
PH4
TYPE OF SAMPLE(S): (CIRCLE) PH 10
WATER 80( WLUME OTHER D. 0. P
FIELD ANALYSIS CONDUCTED sv( s@ CLIENT
172
T30
{RELINQUISHED BY: DATE/TIME RECEIVED BY: }\—7 oatemme Z_ Y. 1Y
o T =
] f Py 4
RELINQUISHEP-=, DATE/TIME TCEwEDBY: N - . DATEMME 3,[3\ ?él
: A { , -
_ N ,( N\
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@® @] Bio-Aquatic Testing, Inc.

;

TCEQ TNI Accredited

Sorrells Research Associates Inc
- City of Wynne

o A:v C]iéht Ad S: SO
8100 NATIOY RIVE s
LITTLE ROCI ARV~7'2209 :

~ Chronic Bi_oimo’nitoring'Répoft

Ceriodaphnia dubia
Pimephales promelas

March 11,2014

Approved by.'_a\. BLISM

Bio-Aquatic Testing, Inc. * 2501 Mayes Rd. Ste. 100 ¢ Carroliton, Texas ¢ 75006

Report Date: 04/11/2014 Revision 0 ‘Page 1 0f40

Bio-Aquatic Lab ID: 56894



TABLE OF CONTENTS
TOXICITY TEST REPORT | 3
SURVIVAL TEST SUMMARY 6
STATISTICAL & CHEMICAL ANALYSIS Appendix A
REFERENCE TOXICANTS | o Appendix B
LITERATURE REFERENCES Appendix C
CHAIN-OF-CUSTODY SHEETS ' ” Appendix D
REGULATORY AGENCY TABLES Appendix E

Unless otherwise noted in the body of the report, all data reported in this document are in compliance
with current TNI standards and apply only to the samples referenced within. This report document may
not be edited or reproduced in part or in full by any other entity, unless Bio-Aquatic Testing, Inc. issues
written approval.

*HAND-WRITTEN RAW DATA TABLES ARE AVAILABLE UPON REQUEST

Report Date: 04/1 1/2014 Revision 0 Page 2 of 40 Bio-Aquatic Lab ID: 56894



BIO-AQUATIC TESTING, INC.
2501 Mayes Road, Suite 100
Carrollton, Texas 75006
Tel: (972) 242-7750
Fax: (972) 242-7749

TOXICITY TEST REPORT - Chronic

Client:Sorrells Research Associates Inc Sample:
Facility: Wynne, City of Laboratory Number: ' 56894
Permit No. AR0021903 ' Date: March 11,2014

Ceriodaphnia dubia passed survival and reproduction testing requirements. Pimephales promelas passed

survival and growth testing requirements.

s

SAMPLE COLLECTION:

TEST PROCEDURES:
Ceriodaphnia dubia

Composite effluent samples from Sorrells Research Associates Inc, City of
Wynne, were received on March 11, 2014, March 13, 2014, and March 15,
2014. Effluent samples were collected by facility personnel.

The effluent samples were analyzed for total residual chlorine using the Hanna
Ton Specific Meter #193711 and contained <0.10 mg/L, <0.10 mg/L, and <0.10
mg/L, respectively. Effluent and laboratory dilution water pH, temperature,
and dissolved oxygen data were collected daily.

EPA METHOD: 1002

The seven-day (three brood) Chronic Ceriodaphnia dubia survival and
reproduction test was initiated at 14:15 hours on March 11, 2014. Five effluent
concentrations of 32%, 42%, 56%, 75% and 100% were prepared using
synthetic water as dilution water. The test was set up with 30mL plastic cups
containing 15mL of test solution or control dilution water. Each effluent
concentration or control dilution water included ten replicate cups with one
organism in each cup. The control was conducted concurrently with the test.
Test organisms were less than 24-hour old laboratory cultured neonates.
Neonates were introduced into the test solutions using a blocking design. The
test was renewed daily with newly prepared solutions. Food consisting of a
half-millilter suspension of the green algae, Selenastrum capricornutum, and
YTC was added to the test solutions each day. The test proceeded for seven
days or until 60% of the females in the control had three broods. Data on
survival and number of young produced per female were collected daily. The
test ended at 11:10 hours on March 17, 2014. Survival and reproduction data
were statistically (p=0.05) analyzed according to EPA procedures to determine
the Lowest Observable Effect Concentration (LOEC) and the No Observable
Effect Concentration (NOEC).

Report Date: 04/11/2014 Revision 0 ’ Page 3 of 40 Bio-Aquatic Lab ID: 56894




SURVIVAL:
Ceriodaphnia dubia

REPRODUCTION:
Ceriodaphnia dubia

TEST PROCEDURES:
Pimephales promelas

Fisher’s Exact test on Ceriodaphnia dubia survival test data demonstrated no
statistically significant differences between the control and any of the effluent
concentrations tested.

LOEC: Not Calculable (Q)
NOEC: 100% Effluent

The Ceriodaphnia dubia reproduction data were normally distributed at the alpha
level 0f 0.01 (13.277) using the Chi-square test for normality. Reproduction data
were shown not to be homogeneous using Bartlett's test at the alpha level of 0.01
(15.09) without data transformations. Using ANOVA and Dunnett’s or Steel’s
Many- One Rank Test or Wilcoxon Rank Sum Test (with Bonferroni adjustment
as appropriate for Sub-Lethality) Ceriodaphnia dubia reproduction data

-demonstrated no statistically significant differences between the control and any

of the effluent concentrations tested.

LOEC: Not Calculable (Q)
NOEC: 100% Effluent

EPA METHOD: 1000

The seven-day Chronic Pimephales promelas survival and growth test was
initiated at 15:30 hours on March 11, 2014. Five effluent concentrations of
32%, 42%, 56%, 75% and 100% were prepared using synthetic water as
dilution water. The test was set up with 450mL plastic cups containing 250mL
of test solution as test chambers. Each concentration consisted of five replicate
chambers containing eight organisms each, giving a total of 40 (forty) per
treatment. The control test was conducted concurrently with the test. Test
organisms were laboratory-cultured Pimephales promelas larvae less than 24-
hours old. The number of surviving larvae and water quality parameters in the
old test solutions were recorded after each 24-hour period. The test was
renewed daily with fresh solutions. Surviving larvae in each test chamber were
fed freshly hatched brine shrimp two times per day. The test proceeded for
seven days.

At the end of the test, all organisms were sacrificed, dried, and weighed. Data
on surviving organisms and water quality were collected. The test ended at
10:00 hours on March 18, 2014. Survival and growth (weight) were
statistically (p=0.05) analyzed according to EPA procedures to determine the
Lowest Observable Effect Concentration (LOEC) and the No Observable
Effect Concentration (NOEC).

Report Date: 04/11/2014 Revision 0 Page 4 of 40 Bio-Aquatic Lab ID: 56894




SURVIVAL:
Pimephales promelas The non-parametric Steel's Many-One Rank test performed on Pimephales
promelas survival data demonstrated no statistically significant differences
between the control and any of the effluent concentrations tested.

LOEC: Not Calculable (Q)
NOEC: 100% Effluent

GROWTH:
Pimephales promelas The Pimephales promelas growth data were normally distributed at the alpha
level of 0.01 (0.900) using Shapiro Wilk's test for normality. Growth data were
shown to be homogeneous using Bartlett's test at the alpha level of 0.01 (15.09)
without data transformations. ANOVA and Dunnett's test on Pimephales
promelas growth data demonstrated no statistically significant differences
between the control and any of the effluent concentrations tested.

LOEC: Not Calculable (Q)
NOEC: 100% Effluent

Report Date: 04/11/2014 Revision 0 Page 5 of 40 Bio-Aquatic Lab ID: 56894




BIO-AQUATIC TESTING, INC.

TOXICITY TEST
Chronic Ceriodaphnia dubia
Client:  Sorrells Research Associates Inc  Wynne. City of Lab ID: 56894
Permit Number: NPDES AR0021903 Test Temperature (0C): 25 + |
. Photo Period: 16 hours light, 8 hours dark
Sample Type:  Composite )
Dilution Water: synthetic
Outfall Name: Begin Date:  3/11/2014
Receiving Water Name: End Date:  3/17/2014

Test Start Time: Test End Time:
SURVIVAL AND REPRODUCTION TABLE

1 33

FEMALE  Control 32 % 42 % 56 % 75 % 100 %
#
31

#
i
:
i
L
£

3
S
5
6
7
)
Ok

vy
g

Mean 274 254 269
Var 13.344 22.766 60.027 44.488 30.933 9.211
Std.Dev. 3.653 4771 7.747 6.669 5.561 3.034
Max 34 34 34 36 32 32
Min 2] 18 12 16 16 22
Concentration Response Relationships
Survival c Reproduction
100 —— o 100 S 49 49
" Q

2 80 80 35 42 42

® B 3B 35

+ 60 60 = 28 = - s 28

(o o oo
< 40 40 & 21 21
L 20 20 c iy
Q
0. ] @ 0. 0
& Y L PP 2 AL LS
& &
Concentration Concentration

Report Date: 04/11/2014 Revision 0

Page 6 of 40

Bio-Aquatic Lab ID: 56894




BIO-AQUATIC TESTING, INC.

Survival and Reproduction

Control 32
Date 1 2 3 7 Date | 1 2 3
3/12 ALTA A A 3/12 " A A I l
3/13 AlAlA A Y13 || A Lé
3/14 5 A 1A A 3/14 " I A I A I
!
3/15 ‘ Al 7 7 A 3/15 “ Al s 6
3/16 1] ]io 9 316 (1122
LA BN NEE RE 12 1
2305 1 33430
3/18 I T
3/19 I e 1 ; ;
Mean: 29.70 CV% 12.20 Mean: 27 90 CV% 17.10
Var. 1334 Max 34 Var. 22.77 Max 34
Std.Dev. 365 Min 21 Std.Dev. 4.77 Min 18
E= spilled cup '
42
Date Date
312 3/12
| 3/13
| 314 | 3/14
[ s II 315
[ 316 3/16
317 S
3/18 3/18
3/19 3/19
Mean:  27.50 CV% 2810 Mean: 27.40 CV% 2430
Var. 60.03 Max 34 Var. 44.49 Max 36
Std.Dev. 775 Min 12 Std.Dev. 667 Min 16
75 100
Date 1 2 3 4 5 6 7 8 9 10 Date 1 213 4 5 6 7 8 9 10
3/12 A A A A A A A A A A 3/12 A A A A A A A A A
3/13 A A A A A A A A A A 3/13 A A A A A A A A A
3/14 4 A A A A A A A A 4 3/14 A A A 4 A A 4 A 5
3/15 A 6 7 7 6 6 7 6 6 A L 3/15 7 6 7 A 6 6 A 6 A
3/16 10 12 9 9 8 8 I 6 3/16 9 8 8 8 11
yi7 HHSA N7 18 1 12 110 110 112
28 § 28 116 32 w22 125 128
318 - — 318
3/19 g 3/19 . i e 7 o
Mean: 2540 Mean: 26.90 CV% 1120
Var. 3093 Var. 9.21 Max 32
Std.Dev. 5.56 Std.Dev. 3.03 Min 22
Report Date: 04/11/2014 Revisidn 0 Page 7 of 40 Bio-Aquatic Lab ID: 56894




BIO-AQUATIC TESTING, IN L .
Chrenic CERIODAPHNIA DUBIA SURVIVAL AND REPRODUCTION

Client: Sorrells Research Associates - Wynne, Cily of Lab1D: 56894 CulureNo.: M‘ P I
TEST INSTRUCTIONS:

ORGANISMS ADDED:  Date: >~ 41~ 14 e 14} <5 Technician: 0’ l

RANDOMIZATION:

Photo Period 16hr Light/8hr dark . Control
Dilution: Lontro
SC-10 28

DATES ML
TECIRMICIAN I

[S+]
[
(w2

4 7 8 9 10

S 121 . N

241y ﬁp f G :’)‘27 {/\_ serilor i _7/‘\_.
375

181y I“If(‘t‘"{:f/i(ig A e . _ "/‘AT

3177 -
[ A o lex S /" /{' /ff M /‘2 7 /[[ >

e

¥6H )¥ e /‘,@ TR RN /\ 7 /i-' Ll g4
came BT 200 1A &

welsu L be b Lz 24 8 e
ST ,
ol 1 e 1 1C 1

N

7 days

4 days

-3
o

Dilution;: 32

HEE N TN N AR KRR I

241y //k‘

A81r A N B
wo f [ e

9611r /1' CAC T2 iARSE LG L /’1

§ days (‘( 12 ‘Z ?)) iz \Z) (5 (O %
6 days 58 {{; Q (/Z.

7 days

Coce. Cells s opmberedechmns indicide

dhily suraval and reproducnon: “A” eans
;llufl aline zid no vouny produced. a

¢ 1 Y Kt vili ! o neamdxer means adult e wud thet eeenbey
( ‘/' ‘ v £ l of young proceiced, 1) {oflpwec by azero
L [ 4 . means actt dear md ao young produces,
"D Iottosed by A sxusher means acilt
deinl aad 1hat muaber of yoang prodiced,
B AMCHCACS 1SS Ol At Tu eXpRmcne
wror Laned through spaces preceded by a
ennnbie o helier icgresent the sanx

smanbeer Lincd spaces withowt a preceding
menxr o fotier idicate unns2ilor o

8 days wphreable spuses

!Pngc 1 l
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BIO-AQUATIC TESTING, INC,

Chronic CERIODAPHNIA DUBIA

SURVIVAL AND REPRODUCTION

Client: Sorrelis Research Asseciates - Wynne, City of

Lab 1D: 56894 Culturs No.:

TEST INSTRUCTIONS:

9631
5 days
6 days
7 days

8 days

9613
3 days

6 days
7 days

8 days

Report Date: 04/11/2014 Revision 0
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Dilution:

g
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.
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ol youag prodiced, 17 foliowed by azers
s adalt dead and me young grozduced,

D7 olloned by a mncher means adul:

and that esnmber of young roducec
ndcates 1055 ol due 16 expreriniemer

- error Laned through spaces precedad bya

nambar o8 lelter sepresent tte smxe
number Liredspaces without a preceding
aumber or Itter indicate imsed orna
pjecabls spaces.
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BIO-AQUATIC TESTING, INC.

Chronic -

CERIODAPHNIA DUBEA

SURVIVAL AND REPRODUCTION

Client: Sorrells Research Associates - Wynue, City of

TEST INSTRUCTIONS:

Report Date: 04/11/2014 Revision 0

Lab19): 56894 Culture No.:

244r

481ty

721

a6 Hr

S days

6 days

7 days

8 days

241k

A8

2Hr

961

S days

6 days

T days

8 days

. . 4]
Dilution: 75 : %o
I | s b7l s o fw
/i A
/\
SRR

£~
v

Sl 0

——n

=3

Dilution: 100 %

I 2 3 3 3 ' 6 7 8§ 9 Hi
Jas

A a
STATA LAY A LA TQLA LS
A e | R e VAL | A
2B 17y liols 3
Llieliol ralie i iz Jioli

Page 3

Page 10 of 40

Cade Celts m mumbcered coliwnes indicsic

dady sunsad and reproduction, "A™ means

adduly adave smad o voury, praduced.
mathor means 2t afive and thal nunber
of vomyz produced, "I fallowed by o rera
vl cnd no youn peoduced,
17 tallovasd by 2 nomber meaw it
dead ind that numider of vouny prodiied.
T edientes toss outdie b oxpenninter
erior Laned through spaces preceded by a
mumber or fever e s
aumber bined spaces wlout agweceding
b or etter ikheals wusedor ot
apphicable spaces.
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BIO-AQUATIC TESTING, INC.

Chronic

CERIODAPHNIA DUBIA

SURVIVAL AND REPRODUCTION

Chient: Sorrells Research Associates - Wynue, City of

TEST INSTRUCTIONS:

Fab 1) 558&4 ~ Culture No.:

Test Temperatures

OHr 248 48Hr T2Hry 96H 5 days 6 days 7 days
new old / new old / new old / new old 7 new old 7 new old / new ofd
~, » 3 Ve !
A2 X A y 6 W 4G4 e {1 “dliy’
Control "JL./' [ o - -/ A 8z i 2 A -
SN E | 7 |05 , ; ] W
32 4 b 7 ’ 2}-‘, . ?ﬁ 4;/“" ;)J\. 4. R / ) g
1 7l Uy
2! !
A /] 7 A / /Jl—/ |
T
75 % 1V I;( /] 4 ( v
100 17dV i |// A “‘~
i
'""‘-'.'1';5'(':-’.}‘.":‘ :—3,-.-) f, / . 3 w;gr 125 x)">, M el 1 . 7oAy Y dg,lgxuu{ ,("[7,,Af i }‘\/E;
;Lf!f)’é‘f L3 B Lot pd I8 Jover fIfAe 1S )L S | S i d
R GEN D 2 Ao} & OOé; e & ov ¢, 20 (o SOl O
o ‘ i | > D
D REENIAWAL P ‘ // N
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TOXICITY TEST

BIO-AQUATIC TESTING, INC.
Chronic Pimephales promelas
Client:  Sorrells Research Associates Inc Wynne, City of Lab ID: 56894
P it :
ermit Number: - NPDES AR0021903 Test Temperature (0C): 25+ 1
Outfall Name: Sample Type: Composite .
. Photo Period: 16 Hours Light
Receiving Water Name: ) 8 Hours Dark
Test Start Time: 15:30 Test End Time: 10:00 Begin Date: 3/11/2014
: 3/18/2014
SURVIVAL End Date: /18
Effluent Number Of Alive Avg%
Concentration 311312 313 314 315 316 317 3/18 Surv.
A 8 | 8 8 8 8 8 " 8 " 8
— o ———
B 8 | 8 8 8 8 8 8 “ 8
Control — ——— 100.0%
C 8. 8 8 8 8 8 8 8
D 8 8 8 8 8 8 8 " 8
E 8 8 8 8 8 .8 8 " 8
A 8 8 8 " 8 8 8 " 8 " 8
B 8 8 8 " 8 8 8 " 8 " 8
32 = 97.5%
C 8 8 8 8 7 7 7 " 7
D 8 8 8 8 8 8 8 II 8.
E 8 8 8 8 8 8 8 " 8
A 8 8 8 8 8 8 " 8 8
B 8 8 8 8 8 8 " 8 8
42 100.0%
cll s 8 8 8 8 8 8 l 8
D 8 8 8 8 8 8 8 " 8
E 8 8 8 8 8 8 8 " 8
A 8 8 8 8 8 { 8 " 8 8
B 8 8 8 8 8 8 l‘ 8 8
56 C 8 8 8 8 8 ' 8 - 8 8 95.0%
D 8 8 8 8 7 7 7 6
E 8 8 8 8 8 8 8 8
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BIO-AQUATIC TESTING, INC. TOXICITY TEST
Effluent l Number Of Alive ! Ave%
Concentration 311 312 313 314 315 316 317 3/18 Surv.
Al 8 | 8 || 8 8 8 8 8 8
Blf 8 8 “ 8 8 8 8 8 8
75 C 8 8 8 8 8 8 8 7 95.0%
Dl| 8 8 8 8 7 7 7 7
E[| 8 8 8 8 8 8 8 8
Al 8 8 8 8 8 8 8 8
Bf 8 8 8 8 8 8 8 8
100 cl s 8 8 8 8 s | s 8 | 1000% -
Dj| $ 8 8 8 8 8 8 8
E[f 8 8 8 8 8 8 lrs || 8
7| 11
] |
q |
| 1|
] b—— vl he—— Ve
INEEEEEEE
Concentration Response Relationships
Survival Growth
100 s ez 00 . Zgg g %gg
— 1. .
T 80 80 % 150 150
E 60 - 60 = 125 1.25
5 O 1.00 1.00
o 40 40 R S — == 075
i ' R :
T o =55 i
e ) . - 0.
S F DS O L A RS
o(\ N ()00 b\
@)
Concentration Concentration
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BIG-AQUATIC TESTING, INC.

Chronic Pimephales promelas SURVIVAL LabID: 56894
Client;Sorrells Research Associates Inc Facility Wryuue, City of Qutfall:

Sanple Typgamposite

TEST INSTRUCTIONS:

e No: Dl 1TV ses 1]
Culture No. : l"‘ - 35‘) U # 1 Photo Perjod: 16hr light, 8w dark  RANDOMIZATION: | §C-5 1

Dilution:  Control 32 42 56
el Al el vlie pllCchog At cf ol Aol
R 1T v

TS PR N S | P | | S - Ay - e . )
\{1‘, 1y s A . ] <) et -
Fz-tq

. "~
Y
2910 o a5 5

LI 7\ o
481y Beddrd 2’3/
N

|
§
i
l
i
}
T
]

L SR e -
O{}
i
%
J

o
1
/
=%
|

P a0
B0 ] o 1717717 7k
o oo |3 AT S TSS9 9[- 7%
ol v BT T35 17 1915 8] b B eds

Dilution: 75 o

e [ 9| :

e |51 L1 %]

e |4 ~+| ™

s | 7 717 |+

M ENpElEEE.

e S~ A7 N

e QLTS (] A

Lined hrough spaces areceded by a number represent the same number Lined spzces withoul a preceding number ndicate unused or nat applicable spaces
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Bl()—AQUAT]C TESTING,

INC.

Chronic

Pimephales promelas SURVIVAL

LabID: 56894

Clicni:Sorrells Rescareh Associates Inc

TEST INSTRUCTIONS:

[ﬁ“acili[y Wyane, City of

Qutfall:

Sample TypComposite

est Temperatures

OHr 24Hr 48Hr 72Hr 96Hr S days . 6.days |7 days
new old 7 new old / new old / new old / new old / new old / new old
I a2 | | e rd PSP I el T AP
Control ~ - ~ A\ B I %
1 .
] e oy |l Y p
2 i~ Y, A Vi d
1 |V 57 b //
o i 5 |
47 Y “ / . 4 '
| ! 2 >
56 ; 1 P Ve
f . [
75 ’ 2 4 %
, ] 2
100 { AN ALY | “
1
i g Todq - (1 . EEn . Foe i . 1.7 F,(m
A 7 W l..TJ\-.u L /u( 3'.() ‘“1' 5*‘?#’? — }f"‘)"! —" 3/)’ ‘i '5/ /L{ 5 ) l'\
fd o3 e fio |78 40¢ s (Yo 1B o s\ jorts
IR GUNTD oo w04 QoY o yAE i./ FelE| aj/é/ {}";‘.LI'
'_S.‘\.\I!‘l‘.li # . / { i . 3 :
G RENEWAL | / / = ¥ 3 )

Lined through spaces preceded by a aumber repsosent Lhe same number Linad spaces withoul a preceding number indicate unuged or 1A applicatie cpaces,
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TOXICITY TEST

2nd Organism BIO-AQUATIC TESTING, INC.
Chronic Pimephales promelas
Client: Sorrells Research Associates Inc  Wynne, City of Lab ID: 56894
Permit Number: AR0021903
Begin Date: 3/11/2014 -
Sample Type: Composite Outfall Name: )
Receiving Water Name: End Date: 3/18/2014
Syinthetic o 32 42 | 56
ON SN Wt  Avg Avg ON Wt Avg ON Wt  Avg ON Wt  Avg
A 8 8 3.977 {1 0.497 || 0.497 A 8 4.387 |]0.548 A 8 4.968 || 0.621 A 8 5.152 |10.644
B 8 8 4.294 |1 0.537 |1 0.537 B 8 4.835 1}0.604 B 8 4.013 ][ 0.502 B 8 4.904 110.613
C 8 8 4.250 11 0.531 ]] 0.531 C 8 4.601 |]0.575 C 3 4.572 110.572 C 8 5.026 110.628
D 8 8 4.285 |1 0.536 || 0.536 D 8 5.374 }10.672 D 8 4,594 0.549 D 8 4.024 {]0.503
E 8 8 4.070 [} 0.509 [{ 0.509 E 8 4.714 110.589 E 8 5.205 || 0.651 E 8 4.482 1]10.560
Mean C.V. % Mean CV. % Mean CV.% Mean CV.%
L 0.522 I 3.4 I , 0.598 7.7 0.579 l 10.2 I 0.590 | 9.8 j
SN Mean SN C.V. %
0.522 I 3.4
75 100
ON Wt Avg. ON Wt Avg. ON Wt  Avg ON Wt  Avg
A 8 5.369 |10.671 A 8 5.252 11 0.657 A A
B 8 5.602 |]0.700 B 8 5.343 |1 0.668 B B
C || 8 |]5272[]0.659 C || 8 || 5539 [|0.692 C C
D 8 4.741 0.593 D 8 5.132 |] 0.642 D D
E 8 5.105 0.638 E 8 5.375 ] 0.672 E E
Mean C.V. % Mean CV. % Mean CV.% Mean CV. %
0.652 6.2 0.666 2.8 |

Note: ON stands for original number per replicate, while SN refers to the number surviving after test completion.
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Chronic

Pimephales promelas

Client: Sorrells Research Associates Inc - Wynne, City of

Begin Date:  3/1 172014

Analyst:
Weigh Date:

ned Dhate:

A

2 ¢ /1

Qty.

Control

Wt

5,917

§.29/)

§ )5

ey

Yo7

42 %

Wt

GbE

Organism:

Date/Time placed in Oven:
Date/Time removed from Oven; 31914

BIO-AQUATIC TESTING, INC.

TOXICITY TEST

Lab ID:

Pimephales privmclas

Balance: Sartorius MP3

3 '}Z - l) i,/l

32 %
Qty. Wi,

4.3567

o F557

oG

5UETY

4, 71

56 %
Wi.

$ 155

9.904

g0l

L/, &2

9. 942

100 Y%

Lined through spaces preceded by a number represent tie same aumbar, 1 mad spaces without a preceding niimbes indicate unused or not applicabla spaces.
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APPENDIX A
STATISTICS SUMMARY

Both the lethal and sub-lethal endpoints were statistically calculated according to their
respective  EPA  guidelines.  The Chronic Freshwater organisms were calculated
according to EPA-821-R-02-013, October 2002 Fourth Edition. The Chronic Marine and
Estuarine organisms were calculated according to EPA-821-R-02-014, October 2002
Third Edition. The Acute Freshwater and Marine organisms were calculated according to
EPA-821-R-02-012, October 2002 Fifth Edition. Listed below are the basic principles of
these guidelines. If you would like a copy of the raw statistical calculations for your test
then please contact us.

The chronic and acute Pimephales promelas and Menidia beryllina survival data is
analyzed using Shipiro Wilks Test and Bartlett’s Test. If the data passes both tests then
the data is run through ANOVA and Dunnetts (parametric). If the data fails Shipiro
Wilks Test or Bartlett’s Test then Steels Many One Test (non-parametric) is used. The
chronic Pimephales promelas and Menidia beryllina growth data is analyzed using
Shipiro Wilks Test and Bartlett’s Test. If the data passes one of these tests then the data
is run through ANOVA and Dunnetts. If the data fails Shipiro Wilks Test and Bartlett’s
Test then Steels Many One Test is used.

The chronic Mysidopsis "bahia survival data is analyzed using Chi-square test and
Bartlett’s Test. If the data passes both tests then the data is run through ANOVA and
Dunnetts. If the data fails Chi-square test or Bartlett’s Test then Steels Many One Test is
used. Mysidopsis bahia growth data is analyzed using Chi-square test and Bartlett’s Test.
If the data passes one of these tests then the data is run through ANOVA and Dunnetts.
If the data fails Chi-square test and Bartlett’s Test then Steels Many One Test is used.

The acute. Mysidopsis bahia survival data is analyzed using Shipiro Wilks Test and
Bartlett’s Test. If the data passes both tests then the data is run through ANOVA and
Dunnetts. If the data fails Shipiro Wilks Test or Bartlett’s Test then Steels Many One
Test i1s used.

The chronic Ceriodaphnia dubia survival data are analyzed using the Fisher’s Exact Test.
The chronic Ceriodaphnia dubia reproduction and are analyzed using the Chi-square test
and Bartlett Test. If the data passes one of these tests then the data is run through
ANOVA and Dunnetts. If the data fails Chi-square test and Bartlett’s Test then Steels
Many One Test is used. '

The acute Daphnia pulex and Ceriodaphnia dubia survival data is analyzed using Shipiro
Wilks Test and Bartlett’s Test. If the data passes both tests then the data is run through
ANOVA and Dunnetts. If the data fails Shipiro Wilks Test or Bartlett’s Test then Steels
Many One Test is used. '
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. 56894
cerio
File: 56894.cdr Transform: NO TRANSFORMATION

chi-square test for normality: actual and expected frequencies

INTERVAL <-1.5 -1.5 to <-0.5 -0.5 to 0.5 >0.5 to 1.5 >1.5

EXPECTED 4.020 14.520 22.920 14.520 | 4.020
OBSERVED 7 8 25 19 1
calculated Chi- Square goodness of fit test statistic = 8.9765

Table chi-square value (alpha = 0.01) = 13.277

Data PASS normality test. Continue analysis.

cerio
File: 56894.cdr Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance
calculated Bl statistic = 17.37

Table Chi-square value =  15. 09 (alpha = 0. =
Table chi-square value = 11.07 (alpha = 0.05, df = 5)

Data FAIL Bl homogeneity test at 0.01 level. Try another transformation.

cerio
File: 56894.cdr Transform: NO TRANSFORMATION
ANOVA TABLE
SOURCE DF SS MS F
Between 5 . 140.283 28.057 0.733
within (Error) 54 2066.300 38.265
Total  s9 2206.583

Critical F value = 2.45 (0. 05 5,40)
Since F < Critical F FAIL TO REJECT Ho: A1l equal

cerio s
File: 56894.cdr Transform: NO TRANSFORMATION

DUNNETT'S TEST - TABLE 1 OF 2 Ho:Control<Treatment:

TRANSFORMED MEAN CALCULATED IN :
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
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56894
2 32 27.900 27.900 0.651
3 42 25.200 25.200 1.627
4 56 27.400 27.400 0.831
5 75 25.400 25.400 1.554
6 100 26.900 26.900 1.012

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

cerio
File: 56894.cdr Transform: NO TRANSFORMATION
DUNNETT'S TEST - TABLE 2 OF 2 Ho:Control<Treatment
NUM OF  Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 con 10
2 32 10 6.390 21.5 1.800
3 42 10 6.390 21.5 4.500
4 56 10 6.390 21.5 2.300
5 75 10 6.390 21.5 4.300
6 100 10 6.390 21.5 2.800
cerio
File: 56894.cdr Transform: NO TRANSFORMATION
TRANSFORMED RANK CRIT.
GROUP IDENTIFICATION MEAN SUM VALUE df SIG
1 con 29.700
2 32 27.900 91.00 75.00 10.00
3 42 25.200 101.50 75.00 10.00
4 56 27.400 99.50 75.00 10.00
5 75 25.400 76.50 75.00 10.00
6 100 26.900 78.00 75.00 10.00

Critical values use k = 5, are 1 tailed, and alpha = 0.05

fathead growth
File: 56894.ppg Transform: NO TRANSFORMATION

Shapiro - wilk's test for normality

0.980

=
i

Critical w (P = 0. =
critical w (P = 0.01) (n = 30)

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

Page 2

| II
STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment I
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56894
fathead growth
File: 56894.ppg Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance
Calculated Bl statistic 8.27

Table chi-square value 15.09 (alpha
Table chi-square value 11.07 (alpha.

Data PASS Bl homogeneity test at 0.01 level. Continue analysis.

fathead growth
File: 56894.ppg Transform: NO TRANSFORMATION

ANOVA TABLE

Between

within (Error)

Critical F value = 2.62 (0.05,5,24)
Since F > Critical F REJECT Ho: All equal

-~

fathead growth
File: 56894.ppg . Transform: NO TRANSFORMATION

DUNNETT'S TEST TABLE 1 OF 2 v Ho:Control<Treatment

TRANSFORMED MEAN CALCULATED IN
GROUP ' IDENTIFICATION ORIGINAL UNITS

punnett table value 2.36 (1 Tailed value, P=0.05, df=24,5)

fathead growth .
File: 56894.ppg Transform: NO TRANSFORMATION

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<Treatment

NUM OF  Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION (IN ORIG. UNITS) CONTROL FROM CONTROL
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56894
2 32 5 0.065 12.4 -0.076
3 42 5 0.065 12.4 -0.057
4 56 5 0.065 12.4 -0.068
5 75 5 0.065 12.4 -0.130
6 100 5 0.065 12.4 -0.144
Page 4
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Bio-Aquatic Testing, Inc.
2501 Mayes Road, Suite 100
Carrollton, TX 75006
Tel: 972-242-7750
Fax: 972-242-7749

 FRESH WATER TEST SETUP FORM

Client: Sorrells Research Associates Inc Permit AR0021903

Facility: Wynne, City of Lab Number 56894

Outfall Name: _ Number of samples 3

Sx Rod  Rovd . Sampling Dates Sampling Times
: # Date Time BeginDate  End Date -~ Start , End
Receiving Water Name: o _ 03/11/14  11:55 I 0?/09/14~||- 03/10/14 { | 07:00 " 07:001
03/13/14__ 09:15_ [ 03/11/14 J 03712714 | [ 07:00 ][ 07:00
Dechlorinate Sample: No ' 7 03/15/14  15:30 ,03/13/'14:] 03/14/14 107:00 |- 07:00

Typeof Testts) Start Sx # Date: __311/2014
| S Date: ___3/12/2014

Date: ___3/13/2014

Dilution Water: ~ Synthetic Lab

Renew Sx #

Cerﬂfodapvhnia dubza ) :Chronicb |

Renew Sx #
Renew Sx # Date: 3/14/2014
Renew Sx # _ Date: ___3/15/2014

Renew Sx-# Date: 3/16/2014
Date: ___3/17/2014

Pimephales promelas ~Chronic

Controls: Synthetic
pH Match:

Hardness Match:

Renew Sx #

Test Start Date: " Test End Date:
3/11/2014 3/18/2014

Ceriodaphnia dubia Test Set Up: 10 Reps& 1 Organisms per Rep

Pimephales Test Set Up: 5 Reps& 8  Organism per Rep

Concentrations: _32 42 56 75 100 LF % 100

Test Chemistry on these dilutions: 32 42 56 75 100

... JOGreyhound QO UPS Next Day QO Delta Dash | O Delta
Samples received by: | Pony Express O Client Delivered O Southwest Airlines (O DHL
@ Federal Express O American Airlines O Bio Pick Up
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BIO-AQUATIC TESTING, INC.

Hardness, Alkalinity, Residual Chlorine, Specific Conductivity, and Salinity Analysis Data

Client: Sorrells Research Associates Inc Lab ID: 56894
Facility: Wynne, City of Outfall:
Dilution Water(s): Synthetic Lab Test Date: March 11, 2014
** [100 %]
Effluent Received . DeChlor| tx Ammonia| [Analyst] [(Tnitial | [Adjusted| [ Temp.
Sample# | | Date Time _|[** Residual CL,} (ml/L) mg/L Initials | | Salinity | | Salinity | [Received
L+ {lsmna J[ss [ <00 J[wa J[C <025 J R J[wva [ va J[C a3 |
L2 J[smna ] [Coas ][ <000 [ wa ][ <025 J[0oF ][ va J[wa 1[ 36 |
L3 [[3asna 530 <oa0 [ wa T <02s J oL J[wva Jwva J[ 35 |
[ | | I [ I § | L 1 1 1L |
Chlorine Analysis Method: Hanna lon Specific Meter #193711  Dechlorination Reagent: 0.025 N Sodium Thiosulfate
ALKALINITY TO
END POINT
Hardness (EDTA) | | PH4.50 =/- 0.05 pa——
S
| Received I As mg/L CaCO, as mg/L. CaCO, Initizls
| sample# | [Date] [Time] [con ][ 100 |[con | [ 100 |
L1 JT0mwa ) [ess ] [300] [820 [ 550 | [as0 ] [ v |
L 2 | [3m3na ][ 915 [[135.0] [106.0 ][ 550 | [ 480 | [ Iv |
L3 | [3asna | [1s30] [135.0] [1140 ] [550 | [ 380 | [3v ]
L | [ 1] [ 11 | | |
Values are at Values are at
Highest Dilution 100% Dilution
: : Analyst| Oth
Sample Specnftlc. Salinity R651d}1al 1 ml 0.02N alys er
Date # Conductivity Chlorine
- ] as umhos/cm (ppO) as mg Cl/L Na,S;,04/L
3/11 ][ Lab H20 | 599 0.3 JR
3/12 |[ LabH20 442 0.3 JH
3/13 || LabH20 459 0.3 JH
3/14 || Lab H20 494 0.3 DP
3/15 || LabH20 499 03 TAH
3/16 || Lab H20 513 0.3 TAH
317 || Lab H20 567 0.3 [ AMC
3/11 |louTtFaLL+ J[ 1 363 0.2 <0.10 N/A IR
3/12 |LOUTFALL* || 1 354 0.2 <0.10 N/A JH
3/13 FALL* ]| 1 356 0.2 <0.10 N/A JH
314 |loutFani* || 2 505 0.3 <0.10 N/A DP
3/15 |[oUTFALL* ]| 2 514 0.3 <0.10 N/A TAH
3/16 {loUTFALL* ]| 3 619 0.3 <0.10 N/A TAH
317 |louTFaLL* || 3 613 0.3 <0.10 N/A AMC

*Conductivity is taken on the highest remaining effluent concentration used for test renewal, not necessarily 100%
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l BIO-AQUATIC TESTING, INC.

pH, Dissolved Oxygen
Chronic Ceriodaphnia dubia

l Client: Sorrells Research Associates Inc ' Lab ID: 56894

Facility: Wynne, City of Dilution Water(s): Synthetic Lab
Outfall: Test Begin Date: March 11,2014

NR indicates that the test is non-renewal.

Concentration

[aNALysT ] [DATE ]| [tME] [sx#] = [uniT) control | [ 32 ][ 42 ][ s6 J[ 75 || 100 ||

R P IER e e e e | e
‘ |25¢1 ' [DowmeD) | [ 88 | [ 385 6 | 86 I 87 |[ 88 |]

24 Hr
: : 7.6 75 || 7 7.5 7.4 7.4

251 [Do@gn | [ . [ 77 ][ 727 7.8

. . . 7 ][z
DO (mg/L) . . . [ 86 1[ ss

. 4 ] ] 7.5
| DO (mgr1y |

[ D6 (mg) ]

DO (mg/L)

[ Do (mgL) |

[00 (mgD) |

L_78 |L 76 |
[0 (mgn) ] |

[P0 mgL) |
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BIO-AQUATIC TESTING, INC.

pH, Dissolved Oxygen

Chronic Pimephales promelas
" Client: Sorrells Research Associates Inc Lab Number: 56894
Facility: Wynne, City of ' Dilution Water(s): Synthetic Lab
Outfall: Test Begin Date: March 11,2014

NR indicates that the test is non-renewal.

Concentration

[anarysrl[oate] [ve] (6] [mn] [Com [ 2 JL & 1L 5% I0 5 1L w1 1]

Start
jR || am I L 76 | 76 J[ 74 J[ 24 J[ 72 172 ] | [ ]
251 [pomgn) ] |88 |{ 85 |[ 86 J[ 86 J[ 87 |[ 88 |] 1 [
24 Hr
] 78 || 77 7.7 7.7 7.6 7.6 [ ‘
: 25+ DO (mg/L, 8.7 8.6 8.6 8.5 8.4 8.4 |
o (50 e | [ | ]
Renew 1 L_79 138 78 [ 77 |17 )| 75 ‘
[bomgn) | [ 89 87 [ 87 [ 86 J[ 86 |[ 87 ]|
481
118 | 13 173 ][ 72 72 13 [ 73 |
25+ 1 [DomgL) | [ 80 7.9 7.8 7.8 77 | 77 1]
JH 313
Renew| | 1 11 [1s 15 | [ 73 73 73 ]| |
[po@mgn) | [sa 8.1 8.3 83 8.4 8.4
72 Hr v
1 Lzs 1Los JLas 103 15 Jaa 1 ]
251 Do mg) ] [_o1 87 |87 | 81 ][ si 7.7
DP 3/14
Renew| | 2 ' 7.9 28 1L 78 [[ 76 ][ 76 ][ 72
| DO (mg/L) | 7.6 7.4 74 | 7.8 7.8 8.3
96 Hr ’
; |2 L1 76 |76 J 75 1[7s J0073 |
251 [Domg) | [ 74 73 [ 73 [ 72 |[ 72 |[ o0 ‘
TAH 315 e
' Renew| | 2 Lo 127 1077 176 1 7 72 | [ [ '
[pomgny ][ 72 J[ 81 ][ 81 J[ 86 ][ ss 9.0 |1 [ |
120 Hr
]2 72 |74 JL 74 || 74 [ 74 J[ 73 1] ‘ |
2541 [ sq ] s 1 a5 10 0
TAH e | [ DO(mgL) | | 86 8.4 8.2 8.1 8.0 7.9
Renew 3 77 76 |74 11 72 ][ 7.0
[Do@men) | [ 738 7.8 8.1 g4 | [ g5 8.7
144 Hr
3 ers JLzs JLos L 2s 1L 2s J 74 J[ ][]
251 [_ﬁ Ms7 1 s6 11 [ g4 | Mss 1 1 1
DP 17 DO (mg/L) 8.7 8.6 8.5 B4 8.4 8.4
Renew 3 7.8 7.6 7.6 7.5 7.5 7.2
I pomg) ] 8.2 82 8.3 8.5 8.6 8.8
168 Hr
AMC || 3ns 3 [ 75 J[(7a 1 7a 173 72| ‘
25+1 [Domg) | [ 83 82 1 [ s2 [ 82 |[ 82 J[ 82 || ‘
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Appendix B

Ceriodaphnia dubia

BIO-AQUATIC TESTING, INC.
Carrollton, TX

REFERENCE TOXICANTS

Bio-Aquatic Testing conducts reference toxicant testing monthly for organisms cultured in-house. For studies
requiring purchased organisms, reference toxicant testing is performed simultaneously. Reference toxicant
testing validates data and measures organism consistency. Only reagent grade chemicals are used of the
following choices: sodium laurel sulfate (SLS), copper sulfate, copper chloride, potassium chloride, and
sodium chloride. Organism responses are tracked with control charts for each reference toxicant/organism
combination. The data are examined for sensitivity trends and to determine if results are within EPA
described limits.

CHRONIC REFERENCE TOXICANT TEST RESULTS

DILUTION WATER: Standard Synthetic Freshwater

CHEMICAL: ~ Sodium Chloride

DURATION: ' 3-Brood Chronic

TEST NUMBER: 228

PROJECT NUMBER: 56888

START DATE: 2/27/2014

START TIME: 14:43

TOTAL NUMBER EXPOSED: 10 organisms per concentration
CONCENTRATIONS (mg/L): ' CON 250 500 1000 2000 3000 4000

NUMBER DEAD PER CONCENTRATION: 0 0 0 2 1 10 10

TEST METHODS: As listed in EPA-821-R-02-013
STATISTICAL METHODS: _ SURVIVAL: Fisher's Exact Test

REPRODUCTION: ANOVA - Dunnett's

NOEC FOR SURVIVAL: 2000 mg/L
LOEC FOR SURVIVAL: 3000 mg/L

NOEC FOR REPRODUCTION: 500 mg/L
LOEC FOR REPRODUCTION: ' 1000 mg/L

PMSD: 18.6

Report Date: 04/11/2014 Revision 0 . Page 27 of 40 Bio-Aquatic Lab ID: 56894




Bio-Aquatic Testing, Inc.

Ceriodaphnia 7-Day LC50

3000
Ceriodaphnia Chronic Survival Control Chart 2500 —
— 2000 L
4500 o . - V
[}
4000 Z 1500
_|
-]
3500 £ 1000
AN
3000 S—G———0———O— 00— 00— O——O——O—O—
- 500
] 2500
3 0
g 2000
E I=I‘-‘I::l=l::l:l=l=|:|=l=l=l=l=|=|¢|;=|=-‘ - N P S o d(s 0 *’.@ «,;5 e e e o A
1500 Y ! ¥ ¢ & W P &
\“ ’,
’
1000 a3 ra3 K¢ P—IE—I¢ P SH—l—H—¢—x | —_— 7Oaylcw ~eseco= Munlcs
500
0
R g i G I R I R R NS . .
R R S S I S SN D SR &P PSSP P Ceriodaphnia 7-Day 1C25
& o &S S B S a9 N A S S X 2000
\ SR RO L U LSRN SR RN
1600
—0~ One Above Mean NOEC =~-~Bll=== NOEC ~——fr=—— NOEC Mean =——m—— One Below Mean NOEC - = a
mgiL = 1200
Q
Q »
Z
= 800
B
£
. ) . 400
Ceriodaphnia Chronic Reproduction Control Chart
1200
0 - T
. PRI R0 00 e 0 e
1000 4 = = Sl 3 Y ® g & Y W o & F &
[

L

70ay1C25 aecem== M 25

-

. Ceriodaphnia 7-Day LC50 & 1C25

3000

mg/L NaCl
1
\
H
1
[
[

2500

1500 —.-.-:. ik
1000 -

500 { - — e e

0

’a»:v»:»\'v
0(»" &

o SR &g P
W N
& q(’o é" \\\@ IO G & &

¥ ° & g & (" (\9\5 O f&
S Q N N N N N N
& EACHN OO & & '5 O

mg/l NaCl
N
‘,
-

———— One Above Mean NOEC ~ ---fl=== NOEC ~——#—— NOEC Mean ——=p=—— One Below Mean NOEC o

v

N I O N N
WO S F T RO » qu & & & ¢ &F

7DayLC50 ,eee——a 7Dy l

Report Date: 04/11/2014 Revision 0 Page 28 of 40 Bio-Aquaiic Lab ID: 56894




Appendix B

Pimephales promelas

BIO-AQUATIC TESTING, INC.
Carrollton, TX

REFERENCE TOXICANTS

Bio-Aquatic Testing conducts reference toxicant testing monthly for organisms cultured in-house. For studies
requiring purchased organisms, reference toxicant testing is performed simultaneously. Reference toxicant
testing validates data and measures organism consistency. Only reagent grade chemicals are used of the
following choices: sodium laurel sulfate (SLS), copper sulfate, copper chloride, potassium chloride, and
sodium chloride. Organism responses are tracked with control charts for each reference toxicant/organism
combination. The data are examined for sensitivity trends and to determine if results are within EPA

described limits.

CHRONIC REFERENCE TOXICANT TEST RESULTS

DILUTION WATER:
CHEMICAL:

DURATION:

TEST NUMBER:

PROJECT NUMBER:

START DATE:

START TIME:

TOTAL NUMBER EXPOSED:
CONCENTRATIONS (mg/L):

NUMBER DEAD PER CONCENTRATION:

TEST METHODS:
STATISTICAL METHODS:

NOEC FOR SURVIVAL:
LOEC FOR SURVIVAL:

NOEC FOR GROWTH:
LOEC FOR GROWTH:

PMSD: 11.3

Report Date: 04/11/2014 Revision 0

Standard Synthetic Freshwater

Sodium Chloride

7 Days

268

56881

2/25/2014

16:10
40 organisms per concentration

CON 2000 4000 6000 8000 10000 12000
1 1 0 2 12 40 40

As listed in EPA-821-R-02-013

SURVIVAL: Steel's Many-One Rank Test
GROWTH: ANOVA and Dunnett's Test

6000 mg/L
8000 mg/L
4000 mg/L
6000 mg/L
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Bio Aquatic Testing, Inc. Fathead 7-Day 1C25
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APPENDIX C
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CHAIN-OF-CUSTODY
SHEETS

Appendix D
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5 Client:  Sorrells Research Associates Inc , —
o P I : B Use area below to make changes, if the Scheduled Test(s) in “A” are incorrect:
£ Facility: Wynne, City of - : |
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8 Permit No: AR0021903 = \
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o Quifall: . 28 5 8 S 33 25 £3 g3
2 - i3 3T e £ 8 2's =8 S E
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- : ‘ Must do 3 retests for any lethal failure (BG)
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w . + i
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— y ' " — ) ' ” "
s Bio-Aquatic Sample Login || BAT sample personnel: O Yes @No  [nate: 3-/ 4 Time: V1557 A
@ Check for Ammonia:[Q Yes ONo 1 fremperature: | ¢ %, (cy 1RE: ©0'd | int satinity: ppt | Adj. Satinity: ppt
2 echiori [CYes ®No | -
g Dechlorinate Samgl;w Chlorine:, Loy { wgh] - Ammonia: L@ 2 )/ Omer:
eceiving Stream hd
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REGULATORY AGENCY
TABLES

Appendix E
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Table 1 (Sheet1of 4 )
BIOMONITORING REPORT

Ceriodaphniadubia  SURVIVAL AND REPRODUCTION TEST

Permittee:_Sorrells Research Associates Inc -Wynne, City of
Permit No.: AR0021903
“Qutfall No.:
Date/Time Date/Time
Dates and times FROM: 3/9/2014 @7:00 TO: 3/10/2014@ 7:00
Composites were collected: ~ FROM: 3/11/2014 @07:00 TO: 3/12/2014@07:00 .
FROM: 3/13/2014 @7:00 TO: 3/14/2014@ 7:00
Test Initiation:  Time: 14:15 Date: 3/11/2014
Dilution Water Used: [ ]Receiving Water Synthetic Dilution Water

NUMBER OF YOUNG PRODUCED PER ADULT AT TEST TERMINATION

EFFLUENT CONCENTRATION (%)
REPLICATE 0% 32 % 42 % 56 % 75 % | 100 %
A 30 33 3 31 - 28 31
B 33 34 25 36 28 26
e 30 - 18 18 20 16 24
D 34 26 12 16 16 27
E 29 24 34 34 27 26
F 29 32 32 27 24 32
G E 28 30 31 | 28 28
H 30 28 32 24 32 22
| 28 30 34 33 24 25
J 33 26 D-4 22 31 28
MEAN 30.6 27.9 27.5 27.4 25.4 26.9
CV %' 6.9 17.1 28.1 24.3 21.8° 11.2
PMSD V Acceptable Range 47 or Less 215 %
! Coefficient of Variation = (standard deviation/mean) x 100) Calculations are based on young of the surviving
females. Males are designated (M), and dead females are designated (D) along with the number of neonates released
prior to death. (E) anomalous value, spilled cup, or technician error.
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Table 1 (Sheet2of 4 )
BIOMONITORING REPORT

Ceriodaphnia dubia  SURVIVAL AND REPRODUCTION TEST

Permittee:___ Sorrells Research Associates Inc - Wynne, City of
Permit No.: _AR0021903
Outfall No.:

PERCENT SURVIVAL

EFFLUENT CONCENTRATION (%)

Time of Reading 0% 32 % 42 % 56 % 75 %]| 100 %
24 HOURS 100.0 100.0 100.0 100.0 | 100.0 100.0
48 HOURS 100.0 100.0 100.0 100.0 100.0 100.0

7-DAY 100.0 100.0 90.0 100.0 100.0 100.0

1. DUNNETTS PROCEDURE OR STEEL'S MANY-ONE RANK TEST OR WILCOXON RANK SUM TEST

(with Bonferroni adjustment as appropriate for Sub-Lethality)
Is the mean number of young produced per adult significantly less (p=0.05) than the number of young per adult in the
control for the % effluent corresponding to significant non-lethal effects? ’

CRITICAL DILUTION ( 100% ) : YES X NO

If you report NO, enter a ‘0’ on the DMR form for Parameter  TWP3B, other wise enter a ‘1", This parameter is also referred
to as the 7-DAY Ceriodaphnia Sub-Lethal Pass/Fail. :

2. FISHER'S EXACT TEST (as appropriate for Lethality)

Is the mean survival at test end significantly less (p=0.05) than the control's survival for the % effluent corresponding to lethality?
CRITICAL DILUTION ( 100% ) _ YES X NO

If you report NO, enter a ‘0’ on the DMR form for Parameter TLP3B, other wise enter a '1". This parameter is also referred
to as the 7-DAY Ceriodaphnia Lethal Pass/Fail.

3. Enterthe percent effluent corresponding'to each NOEC/LOEC below:

a. NOEC Survival = 100 % Effluent (Parameter TOP3B)
‘ b. LOEC Survival = Q* % Effluent (Parameter TXP3B)
c. NOEC Reproduction = 100 % Effluent (Parameter TPP3B)
d. LOEC Reproduction = Q % Effluent (Parameter TYP3B)

Q* refers to a value that is not calculable
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Pimephales promelas

Permittee:

Sorrells Research Associates Inc

Table 1 (Sheet3 of 4 )
BIOMONITORING REPORT

SURVIVAL AND GROWTH TEST

-Wynne, City of

Outfall No.:

Dates and times
Composites were collected:

Test Initiation:

Permit No.: AR0021903

Date/Time Date/Time
FROM: 3/9/2014 @ 7:00 TO: 3/10/2014@ 7:00
FROM: 3/11/2014 @07:00 TO: 3/12/2014@ 07:00
FROM: 3/13/2014 @7:00 TO: 3/14/2014@ 7:00
Time: 15:30 Date: 3/11/2014

Dilution Water Used: [ |Receiving Water

Synthetic Dilution Water

DATA TABLE FOR GROWTH OF Pimephales promelas

Effluent Averége Dry Weight in milligrams (mg) per replicate Mean Dry 1
Concentration A B c D E Weight (mg) CV %

0% 0.497 0.537 0.531 0.536 0.509 0.522 3.43

32 % 0.548 0.604 0.575 0.672 0.589 0.598 773

42 % 0.621 0.502 0.572 0.549 0.651 0.579 10.16

56 % 0.644 ,A 0613 0.628 0.503 0.560 0.590 9.80

75 % 0.671 0.700 0.659 0.593 0.638 0.652 6.16

100 % 0.657 0.668 0.692 0.642 0.672 0.666 2.83
PMSD Acceptable Range 30 or Less 124 %

¥ Coefficient of Variation = (standard deviation/mean) x 100)

DATA TABLE FOR SURVIVAL OF Pimephales promelas

?= cannot be calculated due to 100% mortality or lab exception

Effluent Percent Survival per replicate Average‘ % Survival

Concentration A B C D E 24 Hours | 48 Hours 7-Day oV

0% 100 100 100 100 100 100 100 100 0.00

32 % | 100 100 | 875 100 100 100 100 97.5 5.73

42 % | 100 | 100 100 100 100 100- 100 | 100 0.00
56 % | 100 | 100 | 100 75 100 | 100 | 100 95 | 11.77

75 % | 100 100 | 875 | 875 100 100 100 95 7.21

100 % | 100 | 100 100 100 100 100 100 100 [ 0.00
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Table 1 (Sheet4 of 4)
BIOMONITORING REPORT

Pimephales promelas SURVIVAL AND GROWTH TEST
Permittee: Sorrells Research Associates Inc__ -Wynne, City of

Permit No.: AR0021903
Outfall No.:

1. DUNNETTS PROCEDURE OR STEEL'S MANY-ONE RANK TEST OR WILCOXON RANK SUM TEST
(with Bonferroni adjustment as appropriate for Sub-Lethality)

Is the mean dry weight at 7 days significantly less (p=0.05) than the control's mean dry weight for the % effluent
corresponding to significant non-lethal effects?

CRITICAL DILUTION ( 100% ) : : YES X NO

if you report NO, enter a '0' on the DMR form for Parameter TWP6C, other wise enter a '1". This parameter is also referred
to as the 7-DAY Pimephales Sub-Lethal Pass/Fail.

2. DUNNETTS PROCEDURE OR STEEL'S MANY-ONE RANK TEST OR WILCOXON RANK SUM TEST

(as appropriate for Lethality) s the survival at 7 days significantly less (p=0.05) than the control's survival for
% effluent corresponding to lethality?

CRITICAL DILUTION ( 100% ) : YES X NO

If you report NO, enter a ‘0’ on the DMR form for Parameter TLP6C, other wise enter a ‘1", This parameter is also referred
to as the 7-DAY Pimephales Lethal Pass/Fail.

3. Enterthe percent effluent corresponding to each NOEC/LOEC below:
. ) For DMR Form:
a. NOEC Survival = 100 % Effluent  (Parameter TOP6C)

b. LOEC Survival = Q % Effluent  (Parameter TXP6C)

c. NOEC Growth = 100 % Effluent  (Parameter TPP6C)

d. LOEC Growth = Q % Effluent  (Parameter TYP6C)

Q* refers to a value that is not calculable
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