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Bio-Analytical Laboratories (BAL)
ADEQ#88-0630
Project X6229

Bio-Analytical Laboratories’ Executive Summary

Permitteé:  El Dorado Chemical Company
P.O. Box 231
El Dorado, AR 71731
Project #: X6229
Qutfall: Outfall 007 (contaminated storm water)
Permit #: ARO0000752/ AFIN #70-00040
Contact: Mr. Eddie Pearson
Test Dates: December 5 - 7, 2016
Test Type:  48-hour acute toxicity test using Pimephales promelas (EPA 2000.0).
48-hour acute toxicity test using Daphnia pulex (EPA 2021.0)
Results: :

For Daphnia pulex:

1. If the NOEC for survival is less than the critical dilution (100.0%), enter a “1"; otherw1se
enter a “0" for Parameter No. TEM3D- 0- Pass.

2. Report the NOEC for survival, Parameter TOM3D -100.0%.

3.Report the highest (critical dilution or control) Coefficient of Variation, Parameter TQM3D -
28.17%.

For Pimephales promelas:

1. If the NOEC for survival is less than the critical dlhlthIl (100.0%), enter a “1"; otherwise,
enter a “0" for Parameter No. TEM6C- 0- Pass.

2. Report the NOEC for survival, Parameter TOM6C - 100.0%.

3.Report the highest (critical dilution or control) Coefficient of Variation, Parameter TQM6C -
6.06%.

This report contains a total of 37 pages, including this page. The results pertain only to the samples listed in
the chain of custody documents in Appendix A. The information contained within meets the requirements set
forth by ADEQ. The chemical data in thls report is for monitoring purposes only and should not be reported
on discharge monitoring reports.
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1.0 Introduction

~ Bio-Analytical Laboratories (BAL), Doyline, Louisiana conducted two 48-hour acute
toxicity tests for Outfall 007 at El Dorado Chemical Company, El Dorado, Arkansas. The test
organisms used were the fathead minnow, Pimephales promelas and the cladoceran, Daphnia
pulex. The purpose of this study is to determine if an appropriately dilute effluent sample
adversely affects the survival of the test organism. Toxicity is defined as a statistically
significant difference at the 95 percent confidence level between the survival of the test
organisms in the critical dilution (the effluent concentration representative of the proportion of
effluent in the receiving water during critical low flow or critical mixing conditions) compared to
the survival of the test organisms in the control. The test endpoints are the No-Observed-Effect- -
Concentration (NOEC), which is defined as the highest effluent concentration that is not
statistically different from the control, and the 48-hour LCs,, the concentration in which 50
percent of the test organisms died.

2.0 Methods and Materials ‘

2.1 Test Methods

All methods followed were according to the latest edition of “Methods for Measuring the
Acute Toxicity of Effluents and Receiving Waters to Freshwater and Marine Organisms” (EPA-
821-R-02-012),“Standard Methods for The Examination of Water and Wastewater. 20" Edition”
(APHA 1998. Chemical results using this edition are listed in the report as SM 1997), and BAL’s
standard operating procedures.

2.2 Test Organisms

The fathead minnows were raised in-house and were approximately ten days old at test
initiation. The minnows were acclimated to dilution water hardness prior to testing. The
Daphnia pulex test organisms were also raised in-house at test temperature and were less than 24
hours old at test initiation. Forty-eight hour reference toxicant tests, using sodium chloride
(NaCl), were conducted monthly in order to document organism sensitivity and demonstration of

~ capability.
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2.3 Dilution Water

Soft reconstituted water made per EPA guidelines was used as the dilution water and the
control for the acute tests.

2.4 Test Concentrations

The test concentrations used in the test were 100.0, 75.0, 56.0, 50.0, 45.0, and 32.0
- percent effluent and a reconstituted water control. The critical dilution was defined as 100.0
percent effluent. The tests were conducted using five replicates of eight animals each for a total |
of 40 animals per concentration. '

2.5 Sample Collection

One composite sample of Outfall 007 was collected by El Dorado Chemical personnel on
December 4, 2016 at 2425 hours. Upon completion of collection, the sample was packed in ice
and delivered to the laboratory by BAL personnel. The temperature upon arrival was 0.8°

Celsius.

2.6 Sample Preparation

Upon arrival, the sample was logged in, given an identification number and refrigerated
unless needed. Prior to use, the sample was warmed to 25+1° Celsius. The total residual -
chlorine level (SM4500-Cl E 1997) was measured in milligrams/Liter (mg/) with a Capital ‘

- Controls®. amperometric titrator and recorded if present. The total ammonia level was measured |
in mg/L using a test strip. Dissolved oxygen (SM4500-0 G 1997), pH (SM4500-H+ B 1997)
and conductivity (SM2510-B 1997) measurements (in mg/L, standard units and umhos/cm,
respectively) were taken on the control and each test concentration at test initiation, at each
renewal and at test termination. Alkalinity (SM2320-B 1997) and hardness (SM2340-C 1997)
- levels were measured in mg/LL as CaCO, on the control and the highest effluent concentration.

2.7 Monitoring of the Tests

The tests were run in a Precision® dual controlled illuminated incubator at a temperature
of 25+1° Celsius. An AEMCY data logger was used to monitor diurnal temperature throughout
the testing period. Light cycle and intensity were recorded twice a month.
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2.8 Data Analysis

. The NOEC and LC,, values values were obtained by approved EPA methods of analysis,
using the ToxCalc statistical program. )

3.0 Results and Discussion : i

The results of the tests can be found in Table 1. Significant differences in survival were
not noted in the critical dilution in both tests after 48 hours of exposure (p=.05). The NOEC
value for the fathead minnow and Daphnia pulex tests was 100.0 percent effluent (p=.05). The
48-hour LC,, values for the fathead minnow and Daphnia pulex tests could not be calculated
because greater than 50.0 percent survival occurred in the 100.0 percent test concentration in
both tests. An erratic dose response occurred in the Daphnia pulex test, in which several of the
lower test dilutions showed significant differences when compared to the control. This was due
to a large amount of static electricity in the plastic test cups, which-caused a lot of floating

daphnids in the water.
Table 1: Results of the 48-hour Acute Definitive Toxicity Tests
Percent Effluent Percent Survival
Test Organism Daphnia pulex Pimephales promelas
Control 92.5 100.0 ]
3.0 300 95.0
4501 475 92.5
50.0 | - 47.5 92.5 |
56.0 35.0 95.0
75.0 57.5 ) 95.0
100.0 ; 75.0 97.5

 The 48-hour reference toxicant test results indicated that the test organisms were within
the respective sensitivity range. The graphs of the acute reference toxicant tests can be found in
Appendix D.
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4.0 Conclusions ' A ‘

The sample of Qutfall 007 collected from El Dorado Chemical Company, El Dorado,
Arkansas, on December 4, 2016, was not found to be lethally toxic to the fathead minnow test
organisms nor the Daphnia pulex test organisms in the 100.0 percent critical dilution after 48
hours of exposure (p=.05).
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Bic-Analytical Laboratories

Q1% Tasorrn
1800-250-1240
Fox; (318) 745-2773

3240 Spurgin Road
Post Offica Bax 527
Doylina, LA 71023

NELAP/LELAP 01975, ADEQ 88-0630, TCEQ T104704278

9
/o

A3

Commeni:s_//],«r—\rt D O éOC 506/&/5//[9

COC Rev. 3.0

Laboratory Use Only:
Company: Phone: Analysis | Project
El Dorado Chemical Company (870) 863-1484 Nomber:
Address: Fax: alalel(e|ele]|? : m
4500 Norwest Ave., El Dorado, AR 71731  (870) 863-7499 g g gl518 |38 § aa
ol & glz|lolg
Permit #: - Purchase Order: & E E »g 3. g_ % :::i?;lt:lpon
¥ =3 ] =5
ARO0000752/AFIN 7¢-00040 ‘% g £ | & _g- g 9, g °oC.
B = o ] ~J
Sampler’s Si gemrmted Name/Affiliation: E &8 E Thet J
j ZG ~ 2|4 FOWEYC
ﬂ/ 4 /44 VW 5/%/ i’ / E/ é- . /
Date Start - Time Start G | #andtypeof Sample Identification = Lab Control Preservative:
Date End Time End container Number: | -(below)
l-8-/0 - Yasg ~ B e
S a-dvce | 2uas” | X 6 half gallon o0 7 X | X CIBBOH 7o
Reli 117 by/Kftifation: ) Date: Time: Received IAffill Date: Time:
- & A - g ay g g
Z) Y/ L5075t «i AT -5
Relinguished by/Affiliation: Date: Time: Received byIAfthatlon Date: Time:
Relinquished by/Afﬁllatlon % & Date: Time; R(get;yed bg%: , Date / Ti?e: O
p257¢ | 172 C NS0T 210l INO(! lo| /I3
Method of Shipment: AAab Bus Fed Ex DHL UPS Client Other Tracking #
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ACUTE TOXICITY TEST WATER QUALITY DATA
Project# )(ILDa &q
Client:_ EDCC/El Dorado Chemical Company

Address: 4500 Northwest Ave El Dorado AR 71731
NPDES#AR0000752 outfall 00
Technicians: EGB/PC/MM ¢
EGB/PC/MM ‘/Ll6lth, 1300
Test initiated: pate LIS 1 Time_%ﬁé%%%_;
KVE
Test terminated: Datel&ﬂjjﬂlﬁ Time A\SOD

Model # YSI550A Serial #06E2089 AV
PH Meter: Model #Orion 2302+ Serial #015253
Conductivity Meter: Model # FISHER Serial #130168768
Amperometric Titrator: Model #Fischer-Porter Serial #92w445766

Sample Information

Dissolved Oxygen Meter:

s
Sample Initial Aerate? Total Dechlor Ammonia Salinity Hard- Alkal- Tech
ID# D.O. Minutes/ Residual inated? {NH3) ness inity
(mg/L Final Chlorine Amount? mg/L
and %) D.0(mg/L {mg /L)
gs) P
0P ;
gy | ! %) /. \_” ~L ool | NO 3.0 N/A  |loko | QYD B@ﬁ{t
=% 15
v %o‘ﬁ"/& 5 v W

Dilution Water Information

Dilution Water ID# Initial D.O Rerate? Total Ammonia pH Hard- 2lkal- Tech
(mg/L & %) Minutes/D.O Residual (NH3) ness inity
(mg/L & %) Chlorine wg/L
(mg/L)
soft H20 Pays| NIA | NI [NV [ nIA BY 4ol |88
b e oA TIA (A TNIA lerluroldBol v
Test Species Information
Test Species Info. ?g:m‘g/}z Eu e\x—‘s\ ?Sifwm‘%ﬁow iggfies: ?g:fies:
Age <24 hours \ O (,\(L\S
Test Container Size 30 ml 250 ml v
Test volume 20 ml 200 ml
Feeding: Type Algae/YCT Artemia
Amount >2.0 hrs.prior to >2.0 hrs prior to
- initiation initiation
Aeration? A} \—ﬁ N ‘A
Amount \
Fail QZOOd

J_Condition of survivors

Comments:

Acutel Rev. 1.0




BIO-ANALYTICAL L_ABORATORIES ACUTE TOXICITY TEST SURVIVAL AND WATER QUALITY DATA

P.roj ect# ‘L\pa'&q Test started: Date !4/‘6\1@ rime L2 00

Client E:D F,(‘/ : _ Test ended: patel lél l]\ke Time \«’5’0%/
Test SpeciesD/DUL]‘o\'[ TD# Sb%\-/ a\—'gl

Sample Description OO__’Z i, ]
Technician: Ohour. ¥YC. _ 24hour 48hour 72hour, 96hdur .
Time: Ohour 24hour (4 0%  48hour 72hour, 96hour
Temperature (°C): Ohour? 4,0 24hour A4S 48hour, o 72houx ‘96hour : ‘
Test Replicate " qest # Live Organisms | . pissolved Oxygen . pH conductivity _H
Dilution [ galinity ! .-, _
@] /O 24 |48 96 lo 24 |48 §72 96 {0 2a {48 |72 |96 |0 {24 l E:

05 LA

R gl ool E°“
A ESIED RS20

A IBES
& o0 po PO |, B
—

ol O o

3
[
:

2

< IR [A D,
NS

(il (oo~

T _

ACUTEZ Rev 0 # Cpmoined core e Prom X (3RE ¥ Xm g
electrictiy 'Ccua@m% orqanioms to sticttosives O'F?Cuﬁ &1 /=],

%5%4% T PRy /qu%p 3 4‘

6229X

/¢ jo g| obed




BIO—ANALYTICAL LABORATORIES ACUTE TOXICITY TEST SURVIVAL

Project# X \Da—a\c( Test started: Date\/l/ls ‘, (1Y

Client E”‘:DC:C/ Test ended: Da.te' ZJ Zh&
Test SpeciesTD'Dt P ’@ )(

Time \ kﬁOO
Time 1 SIO‘(

ID# BALAY =

AND WATER QUALITY DATA

Sample Description @O 2 =y /x’
Technician: Ohour . _ 24hour 48hour, 72houx 96hyur,
Time: chour. 24hour. 50 48hour 72hour, 96hour
Temperature (°C): Ohour £ 24hour, ; 48hour 72hour, 96hour
p; Test Replicate " Test # Live Organisms Dissolved Oxvgen . pH i Conductivity

Dilution Salinity i

o /0 24 72 ;96 o 24 48 72 96 |0 24 48 72 96 0 24 48 72 |as

Y ] 2 R 5 ¥
-/!l ™, \/\
t ¢ 4
45.0 VA %.\%—4% 3] A3 2 o)\

4

RSO CRIOY S| R®
SSEENE

3] 43%4% ”

o1l

0.0

RRRA B [P SRR =

o

OO0 | Ov| O9|o
O oo =

R T e e e
&

[1
ewal /postrenewal

ACUTEZ Rev 1.0
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BIO-ANALYTICAL LABORATORIES ACUTE TOXICITY TEST SURVIVAL AND WATER QUALITY DATA

xw%q : Test started: patel Z_/|S{\L0 Time |LOOO

Projecti —~

Client ETDCC/ : _ ‘Test ended: Datet Zg!'\lhu
Sample Description OO—] e Test SpecieE.E»\OU l\P { ___ID# LQ\‘g)

Technician: Ohour 24hour_ V& 48hour/2:; i 72hour 96hobr,
Ohour_{ 24hour 48hour ‘i%, 72hour, 96hour

gggérature (°c): Ohour1A4.%  24hour A 48hour, \9 72hour 96hour____ ‘ .
[ Test Replicate ) Test # Live Organisms : Dissolved Oxygen . pH Conductivity H
Dilution gazlinity -
‘;/O 72 19 0 24 a8 72 96 ¢} 24 48 72 96 0 24— 48 72 86
27 P

)

Lia 12 R I I 2

5O

o 8] [ZeS 1o2e) o s i
onoQoQ&% N

O el
4

/5.0

(5| Ol =
/_\\/
>9low| ol o9 |oo
QAR R[]
A=\l Ol |+ ¢
=y
(v
B
>
3
>
5
o3
(z‘,;
=

A s e e T AT - -
e e e e PR e T | e
- prerenewal/postrenewal —Tf ré @ e ‘;g <) . [/ ﬁ !\/ )

ACUTE2 Rev 1.0

6229X
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IO-ANALYTICAL LABORATORIES ACUTE TOXICITY TEST SURVIVAL: AND WATER QUALITY DATA

7< (Dgﬂq Test started: Date ' -2 Kq/{t‘)’ IU Time, l LQOO

Project# i ! !
' 4
Client ECD C/C/ o Test ended: Da.te,__\_nu Time, 1 ij g
Sample Description ®O7 =N Test Spec:.es\ O( A k \Z ID#_@M/Q\ ~
Technician: Ohour_ X C 24hour, - 48hour . 72hour. 96hbour
Time: Ohour_{ W 24hour. 48hour, 72hour, 96hour,
Temperature (9c): Oho . 24hour, . 48houxr ] 72hour_ __ __ 96hour ’
Test Replicate " Teat # Live Organisms " Dissolved Oxygen ) pH conductivity
Dilution Salinity R j .. ‘
O/O 72 | 96 0 24 48 72 96 |o 24 48 72 96 0 24 48 72 96

Z Z2

RS | haan®| | st

(.0 DA

oo ool &
A IR (PR =
1| R ¢

(/
D
C

(nlelob 1=

prerenewal /pos trenewal

ACUTEZ2 Rev 1.0

6229X
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_  X6229
- Test: DA-Daphnid Acute Test Test ID: X6229DP PR
| Species: DP-Daphnia pulex - : " Protocol: EPAAWO02-EPA/821/R-02-012
Sample ID: AR0000752007 Sample Type: EFF2-industrial
Start Date: 12/6/2016 End Date: 12/7/2016 . Lab ID: 880630
| Pos |ID |Rep |Group Start |24Hr |48Hr |72Hr |96 Hr Notes
136 8 3 32
107] 3D 5 75
108] 1 2 45 .
10p D 4 32 - o
11 1 1 504
11 5 5|D-Control
112 7 2 32
113 1 2 50
114 6] 1 32
115] 18 3 5040
| 116] B] 3[D-Control
; 117] 3 2 100
| 18] 19| 4 50
i19] 3] 3 45
130 5 5 564,
11| a7 2 75
12 ¢ 4 56
43| 2 3 75
24] 3 4 100
35| 24 4 750
126] 2 5 50
27( 14 4 45
128] 3i 3 100
29| 3t 1 100
1] 23] 3 56¥
181} 26 1 75
132} 1 5 32
33| 22 2 56
34 3 5 100
135 5 5 45
| 136 11 1 45
| 371 [2] 2|D-Control
138] P1 1 56
139 14 4|D-Control : .
140 1 1|D-Control
Conments:
Page 1 ToxCalc 5.0 Reviewem




BIO-ANALYTICAL LABORATORIES ACUTE TOXICITY TEST SURVIVAL AND WATER QUALITY DATA .

Pioj ect# ] X\ﬁaaot Test started: Date llu Time | OU™ ‘%bo
client E® ce ‘ . Test ended: &te W//l WL Time ’25
Sample Description, OO N — Test Spec::.es Oro m@ ]06 ID#% u LolY
Technician: ohour_\” 24hour 48hour, 72hour__ _ 9éhbur_ .
Time: » Ohour 24hour. 48hour_\ 72hour, 96hour
Temperature (°C): Ohour 2dhour 1A % 48hour AA\s  72hour, 96hour N .
_——-—'—"—'—. _—_.—__—___._—-__—'.——- e —
Test Replicate | meat # Live Organisms . Dpssolved Oxygen i 3 PR Conductivity
pDilution salinity ) {7 wliAs | _ |
8 )72 |9s |o- Juis l72 |96 |o 24 fas §72

A%ﬁ ; i 96 -o 24‘ ag |72 {96
ML O Ay el 1 l

/

|
\_
\

G le (7 |2
A 9|3 || B

g

%

9

3

3
12| N 0% A g 2l Bob s
%

=

&

?

Gl |

Q)

o

N
oo | 9P,
DIATRA] - [oo] oHeRr |

IS CY] I8l o
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BTO-ANALYTICAL LABORATORIES ACUTE TOXICITY TEST SURVIVAL AND WATER QUALITY DATA

Projecti ' ) kaa;%q Test started: Dat @i Hf Time ‘300
Client rm : ) Test ended: Date Tlme I 7_)6
Sample Description @Ol ﬁ C, Test Species O (’OYYWP (- IS TD# PJM Wieils
Technician: Ohour %& 2dhour ¢~ __ 48hour 72hour, 9610

Time: Ohour_V VY  24hour:; 48hour 72hour 9 6hour

Température (°c) : Ohour] A 24hour 14 48hour. 72hour 96hour

- ________——-——-——_——_—_———_— —————— =
Teat Replicate Test # Live Organisms + Dissolved Oxygen I . pH Conductivity I
- S ———————

pilution Salinity
) 1 ___‘.__._-—-— === =
O /O s} 24 48 72 96 0 24 48 72 96 Q 24 48 72 26 0 24 48 72 96
2 z1

U TS | At | s

/

(

U5 o

||

ORI WY Y

0| e jwle -
< A|R| A9

q.

BN .3 AV T G

N [evl I (% o %moomogwg
9
=

Jvd JAlee[=

\
/

[

\
N
/
\

Gke (ool

. o X

. 83

. [ 8
P TRE E T Y Y P T, —-' — v~ - _ e 2
© preremnewal/postrenewal 1/ 5" W . D »‘ v 5 4 \/ Q,
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BIO-ANALYTICAL LABORATORIES ACUTE TOXICITY TEST SURVIVAL AND WATER QUAfuITY DATA
Project# X @aa\q _ Test started: Datel’ ZJS I\LV Time m)o

Client Etp CC/ _ . -Test ended: te \/l/i’)‘&ﬂ Time, \‘\Q?)6
Sample Description QO] Test Species ﬁD (‘()YYWP )GS ID#_BA_L'\{’U‘&Q

Pechnician: Ohour 24hour, 3&/ 48hour “72hour 96hlo
Time: Ohour. .00 24hour 48hour 72hour 96 hour

Temperature (°C): Ohour__l 2 24hourm 48hour, 72hour: 96hour, : "
y ’ # Live Organisms p Dis=olved Oxygen ) " pH I Conductivity Il

Test Replicate Test

Dilution galinity .
— e __.l.__—-——-_.__.-————'——..._.——-
O /O 72 96 0 24 48 72 36 0 24 48 72 96 0 24 48 72 96
i

DA S| | haany P A "

4

OO0 OYCTR| BT

(ﬂr_(:()jl)ﬁa
vd
DR oo BR plp oo | ed| &

2o 0f 1.5

1l|obopl] A Ay PINCEE
. sy
o | | B
54
%
L
<
NS
e

Gl ol 1=
/\\,
o] ogloo oo

: prerenewal/postrenewal
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BIO-ANALYTICAL LABORATORIES ACUTE TOXICITY TEST SURVIVAL AND WATER QUALITY DATA

Xbaf@\q Test started: patel V QSIILO rime ¥ Q

Project# .

Client. EE C (/ Test ended: (\?te ! Ql l U Time N o i \f?)é

Sample Description ®O7 - . Test Species FO MP}GS ID# M\’l VUU’ o
Techniclan: Ohour. 24hour, 48houzr 72hour______ 9 6 our

Time: Ohour ) EOO 2 4hour 48hour, 9 72hour_________ 96hour

Temperature (°C): Ohoux AN, g 2 4hour 48hour AAL 72hour_ _ S¢ ghour

pH Conductivity

e
Test Replicate " Test # Live Organisms - Dissolved Oxygen .
Dilution . Salinity i .. :
Cj/&) ) 48 72 96 0 24 48 72 96 Q 24 48 72 96 1] 24 48 72 396

Mal 2D 1350 N2 AY

(00| )

@ﬂmw%x
QAR Sod]

o cAodefc] ve

DR
|
2

TR
5 |

ACUTE2 Rev 1.0

1€ 10 1Z abed
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: X6229
Test: AC-Acute Fish Test Test ID: X6229PP Fage 22 ot 3
Species: PP-Pimephales promelas ' Protocal: EPAA 91-EPA/600/4-90/027F
Sample ID: ARO000752007 Sample Type: EFF2-Industrial
Start Date: 12/5/2018 End Date: 12/7/2016 - Lab ID: 880630
Pos |ID |Rep |Group Start 24Hr '|48Hr |72Hr |96 Hr Notes
1 B 32 -
12| 3 1 100
23| 12 2 45
4 5| 3|D-Control ! , ‘ . . T
15 2 1 56¢ §'
6] 2 3 75
30 5 75
8 7 2] . 32
791 18 3 50
80| 10] "5 304
81| 3| 5 100
2| §| 1]|D-Control
3 3 32
' K 5|D-Control
5| 2% 5 5
86| 13 3 45
87] 1 1] . 45
g 2y} 2 75
8 1 4 50
90f A3 3 56
al| 2 2 56
| 20 5 50
@Bl 1 5 45
g4 171 2 50
-95] 44 4 56
6] 16 1 50,
97 o] 4 32
gl @] 3 100
9] 4]  4|D-Control ’
100 2 21D-Control
101 14 4 45/
12| 236 1 75
03] 34| 4 100
p4| 2 2 100
1p5; 20| 4 75
Comments:
Page 1 ' ToxCalc 5.0 Heviewem
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X6229

Daphnid Acute Test-48 Hr Survival Page 2 oT 31
Start Date: . 12/5/2016 TestID: X6229DP ’ Sample ID: AR0000752
End Date: 12/7/2016 Lab ID: ADEQ880630 Sample Type: EFF2-Industrial
Sample Date: 12/4/2016 Protocol: EPAAW02-EPA/821/R-02-01 Test Species: DP-Daphnia pulex
Comments: :
Conc-% 1 2 3 4 5
D-Control  1.0000 1.0000 1.0000 0.8750 0.7500
32 0.0000 0.1250 0.2500 0,3750 0.7500
45 0.6250 0.8750 0.2500 0.2500 0.3750
60 0.1250 0.3750 0.6250 0.6250 0.6250
56 0.5000- 07500 0.2500 0.2500 0.0000
75 02500 0.6250 0.6250 0.5000 - 0.8750
100 1.0000 1.0000 0.5000 0.5000 0.7500
Transform: Arcsin Square Root 1-Tailed '
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
D-Control 0.9250 1.0000 1.2872 1{.0472 1.3931 12.1i16. 5
*32 0.3000 0.3243 0.5538 0.1777 1.0472 59.474 5 4179 2409 04227
*45 0.4750 0.5135 0.7656 0.5236 1.2094 38:467 - 5 2.973 2409 04227
*50 0.4750 05135 0.7511 0.3614 0.9117 32459 5 3.064 2409 04227
*56 0.3500 0.3784 0.6115 0.1777 1.0472 53.223 5 3.850 2402 0.4227
75 05750 0.6216 0.8684 05236 1.2094 28548 & 2386 2409 0.4227
100 0.7500 0.8108 1.0808 0.7854 1.3931 28.166 5 1176 2409 04227
Auxiliary Tests Statistic Critical Skew _ Kurt
Shapiro-Willk's Test indicates normal distribution (p > 0.05) 0.96258 0.934 0.14907 -0.75
Bartlett's Test indicates equal vartances (p = 0.87) _ 2.45091 16.8119 .
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 100 >100 -1 0.34295 0.37209 0.33845 0.077 0.003 6,28
Treatments vs D-Control : : _
Dose-Response Plot
13
1-tail, 0.05 level .

of significance

D-Control 4

Page 1

*32
145 -

*50 -

56

75 1
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X6229
Test: DA-Daphnid Acute Test Test ID: X6229DP age <50
Species: DP-Daphnia pulex ’ Protocol: EPAAWO02-EPA/821/R-02-012
Sample [D: AR0000752 Sample Type: EFF2-industrial
Start Date: 12/5/2016 End Date: 12/7/2016 Lab ID: ADEQ880630
Pos |ID |Rsp |Group Start 24 Hr |48Hr |[72Hr |96 Hr Notes
1 1]D-Control - 8 8 8 )
2 2|D-Control 8 8 8
3 3{D-Control 8 8 8| - E
4 4|D-Control 8 7 7| ?
5 5|D-Control 8| 6 6 :
6 1 32 8 8 0
7 2 32 8 8 1 ,
8 3 32 8 7 2| -
o 4 a2 8 8 3 !
10p 5 32 8 6 6
11 1 45 8 7 -5 {
12 2 45 8 8 7
13 3 45 8 8 2
14 4 45 8 7 2
15 5 45 8 8 3
16] 1 50 8 8 1 ]
17] 2 50 8 8 3 |
18 3 50 8 8 5
19 4 50 8 8 5] .
20 5 50 8 8 5
21 1 56 8 8 4
22 2 56 8 8 6
23 3 56 8 8 2
24 4 - 56 8 8 2
25 5 56 8 8 0 "
26 1 75 8 8 2| i
27 2 75 8 8 5] ;
28 3 75 8 8 5
29| 4 75 8 8 4
30 5 75 8 8 ‘7
31 1 100 8 8 8
32 2 100 8 -8 8
33 3 100 8 8 4
34 4 100 8 8 4
35 5 100 8 8 6
Comments: Static electricity in the cups caused a lot of floaters in the test
o ol
. : v
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X6229
Acute Fish Test-48 Hr Survival PagE 2601 37
Start Date:  12/5/2016 Test ID: X6229PP Sample ID: AR0000752
End Date: 12/7/2016 LabID: ADEQ880630 Sample Type EFF2-Industrial
Sample Date; 12/4/2016 Protocol: EPAAWO02-EPA/821/R- 02 01 Test Speciss: PP-Pimephales promelas
Comments: )
Conc-% 1 2 3 4 5
D-Control  1.0000 1.0000 1.0000 1.0000 1.0000
32 1.0000 1.0000 0.8750 0.8750 1.0000
45 0.8750 1.0000 0.8750. 1.0000 0.8750
50 0.8750 1.0000 0.8750 1.0000 0.8750
66 1.0000 0.7500 1.0000 1.0000 1.0000
76 08750 1.0000 1.0000 1.0000 0.8750
100 1,0000 0.8750 1.0000 1.0000 1.0000
' Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical
D-Control  1.0000 1.0000 1.3931 1.3931 1.3937 0.000 5
32 0.9500 0.9500 1.3196 1.2094 13931 7.623 5 2250 © 16.00
45 0.9250 0.9250 1.2829 1.2094 1.3931 7.841 5 20.00 16.00
50 09250 0.9250 1.2828 1.2094 1.3931 7.841 5 20.00 16.00
56 0.9500 0.9500 1.3239 1.0472 1.3931 11.684 5 25.00 16.00
75 0.9500 0.9500 1.3196 1.2094 1.3931 7.623 5 2250 16.00
100 0.9750 0.9750 1.3564 1.2094 1.3931 6.055 5 25.00 16.00
3
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.89022 0.934 -0.9302 0.70118

Equality of variance cannot be confirmed

Hypothesis Test (1-tail, 0.05) NOEC LOEC . ChV TU

* Steel's Many-One Rank Test 100 >100 1

Treatments vs D-Control

Dose-Response Plot

32 4
45
50
56
75 4
100

gg)lm
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X6229

Test: AC-Acute Fish Test Test ID: X6229PP ‘Fagezrord
Species: PP-Pimephales promelas Protocol: EPAAW(2-EPA/821/R-02-012
Sample ID: AR0000752 Sample Type: EFF2-Industrial
Start Date: 12/5/2016 End Date: 12/7/2016 Lab ID: ADEQ880630
Pos {ID |Rep |Group Start  [24Hr |48Hr |72Hr - |96 Hr Notes
1 1]D-Control 8 8 8
2] - 2]D-Control 8 8 8
3 3|D-Control - 8 8 - 8
4 4|D-Contral 8 8 8
5 5|D-Control 8 8 8
;] 1 32 8 8 8
7 2 32 8 8 8
8 3 32 8 7 7
9 4 32 8 8 7
10 5 32 8 8 8
11 1 45 8 8 7| -
12 2 45 8 8 8
13 3 45 8 8 7
14 4 45 8 8 8
15 5 45 8 7 7
16 1 50 8 8 7
17 2 50 8 8 8
18 3 50 8 7 7
19 4 50 ;18 8 8]
20 5 50 8 7 7
21 1 56 8 8 8
22 2 56 8 7 6
23 3 56 8 8 8
24 4 56 8 8 8
251 -5 56 8 8 8
26 1 75 8 8 7
27 2 75 8 8 8
28 3 75 8 8 8
29 4 75 8 8 8
30 5 75 8 8 7
31 1 100 8 8 8
32 2 100 8 8 7
33 3 100 8 8 8
34| - 4 100 8 8 8
35 5 100 8 8 8
Comments: :
A
. olac]le
Page 1 Reviewed by:_ "~
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Page 29 of 37
2016 48 HOUR ACUTE REFERENGE TOXICANT TEST RESULTS -

DAPHNIA PULEX
CV% = 47.1 »
0
g ;
o +2 8D
&
8
3 +1 8D
3
£, Mean
g
o
S -18D
e T 28D
(’J N (’9 b '@ \‘b 8O 4P 40 L W0 o 00
@Q‘» Q‘b Q}Q&‘ Q.\Q Q\Q\ § \ q>@> éb ‘5\0 b\\\ b{[, 6’(\\&)\0\ ’{'} %\'\\ O_,\Q \\Q\Qb‘ \’\‘A %Q\
Date initiated
Dates Values Miean ~i 8D ~28D +1 8D +2 8D
06/02/15 0.3892 ‘
07/02115 0.3636 0.3764 0.3583 0.3403 0.3945 0.4125
08/04/15 0.2695f . 0.3408 0.2777 0.2147 0.4038 0.4668
09/08/15 0.1335 0.2890 0.1733 0.0576 0.4046 0.5203
10/01/15 0.0892 0.2491 0.1151 © 0.0000 0.3832 05172
11/03/186 0.2014 0.2412 0.1197 0.0000 0.3626 0.4841
12/02/15 0.1492 0.2281 ©0.1119 0.0000 0.3442 0.4604
01/05/16 0.3181 0.2303} - 0.1271 0.0149 0.3515 0.4637
02/02/16 0.2695 0.2427 0.1372 0.0318 0.3481 0.4535
03/08/16 0.3892 0.2573 0.1477 0.0380 0.3670 04766
04/19/16 0.0607 0.2394 0.1197 0.0000 0.3592 0.4789
04/26/16 0.2923 " 0.2438 0.1287 0.0135 0.3590 0.4742
05/17/16 0.2695 0.2458 0.1353 " 0.0248 0.3563 0.4668
06/07/116 0.1732 0.2406 0.1327 0.0248 0.3485 0.4565
07/12/16 0.1239 0.2328 0.1246 0.0163 0.3411 0.4494
08/17/16 0.1644 0.2286 0.1226 0.0166 0.3346 0.4406
. 09l07/ 16 0.2430 0.2294 - 0.1267 0.0240 0.3321 0.4348
10/04/16 0.1761 0.2264 0.1260 0.0256 0.3269 0.4273
11/16/16|" 0.0828 0.2189 0.1159 0.0129 0.3219 0.4249
12/30/16 0.1492 0.2154 0.1139 0.0125 0.3169 0.4183




2016 48 HOUR ACUTE REFERENGE TOXICANT TEST RESULTS -

PIMEPHALES PROMELAS
CV% =5.62
1.05

o 1

%

= 0.95

o

9 09 +2 8D

g 0.85 % +1 8D

E 0.8 ] > Mean

5. 075 18D

v 0] T ~—_ 258D

2 ]

0.85 1
0.6 1 T T T —— T T T — T : T T T T
o \‘3 N \" O b W0 o W0 \‘5 \‘b \'b '\@ 20
@@ ST E \°°’\ q>°q> N \°°° o \@ L P @\s\“ S
Date inltlated
Dates Values WMean 18D 28D +1 SD +28D

06702775 0.8573 , -
07/0115 0.7910]. 0.8242 0.7772 0.7303 0.8711 0.9180
08/11/15 0.7782 0.8088 0.7663 0.7238 0.8513 0,8938
09/08/15 0.7679 0.7986 0.7583 0.7180 0.8389 0.8792
10/03/18 0.7536] 0.7896 0.7493 0.7090 0.8292 0.8701
11/03/18 0.7723 0.7867 0.7500 0.7133 0.8234 0.8601
12/01/16 0.7910 0.7873 0.7538 0.7202 0.8209 0.8544
01/05/16 0.8189 0.7913 0.7583 0.7253 0.8243 0.8573
02/02/16 0.7973 0.7919 0.7610 " 0.7301 0.8229 0.8538
03/08/16 0.8932 0.8021 0.7587 0.7154 0.8454 0.8887
04/05H6 0.9309 0.8138 0.7572 0.7007 0.8703 0.9269
04/20118 0.7789 0.8109 0.7560 0.7012 0.8657 0.9206
05/03/16 0.7642 0.8073 0.7532 0.6991 0.8614 0.9155
06/09/16 0.8573 - 0.8109 " 0.7572 0.7035 0.8645 0.9182
07/06/16 0.8014 0.8102 0.7584 0.7067 0.8620 0.9138
08/09/16 0.7910 0.8080 0.7588 0.7085 0.8593 0.9095
09/06/16 0.8169 . 0.8095 0.7608 0.7121 0.8582 0.90869
10/05/16 0.8241 0.8103 0.7629 0.7156 0.8577 0.9050
11/01/16 0.8488 0.8123 0.7655 0.7186 0.8692 0.8061
12/30/16 0.8102 0.8122 0.7666 0.7210 0.8578 0.9035
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Acute Forms
Daphuia pulex Survival
Permittee: El Dorado Chemical - Outfall 007
NPDES Permit Number: AR0000752/ AFIN 70-00040
Composite Collected From: 12/3/16 To: 12/4/16
From: To:
Test Initiated: 12/5/16 : '
Dilution Water Used: Receiving Water - X Reconstituted Water
Dilution Series Results - Percent Survival
TIME OF READING REP 0 32.0 "45.0 50.0 56.0 75.0 | .100.0
24-hour A 100.0 100.0 87.5 100.0 100.0 100.0 100.0
B 100.0 100.0 100.0 100.0 100.0 100.0 100.0
C 100.0 87.5 100.0 100.0 100.0 100.0 100.0
D - 875 100.0 87.5 100.0 100.0 100.0 100.0
E 75.0 75.0 100.0 100.0 100.0 100.0 100.0
48-hour A IQ0.0 0.0 62.5 12.5 50,0 25.0 100.0
B 100.0 12.5 87.5 375 75.0 62.5 100.0
C ' 100.0 » 250 25.0 62.5 25.0 62.5 50.0
D 875 | 375 250 625| 250) s500| 500
E 75.0 75.0 37.5 62.5 0.0 87.5 75.0
Mean 92.5 30.0 47.5 47.5 35.0 575 75.0

1. Dunnett’s Procedure or Steel’s Many-One Rank Test as appropriate: Is the mean
survival at 48 hours significantly different (p=.05) than the control survival for the %
effluent corresponding to: .
a.) LOW FLOW OR CRITICAL DILUTION (100.0%) YES X NO
b.)Y2LOW FLOW OR 2X CRITICAL DILUTION (N/A%) YES NO
2. Enter percent effluent corresponding to the LC,, below:
LCy= N/A % effluent
95 % confidence limits:
Method of LC,, calculation: .
3. If you answered NO to 1.a) enter (P) otherwise enter (F) P
4. Enter response to item 3 on DMR Form, parameter TEM3D
5. If you answered NO to 1.b) enter (P) otherwise enter (F): N/A
6. Enter response to item 5 on DMR Form, parameter TFM3D




Daphnia pulex 48 hour Acute Static Renewal

Biomonitoring

Chemical Parameters Chart*

Permittee: El Dorado Chemical - Outfall 007

NPDES Number: AR0000752/ AFIN 70-00040
Contact: Eddie Pearson
Analyst: Carter

Sample Collected From: Date 12/3/16 Time 1025
To: Date 12/4/16 Time 2425
Test Begin Date 12/5/16 Time 1600
Test End Date 12/7/16 Time 1505
Parameter D.O. Temperature - Alkalinity Hardness pH
Dilut./Time | Ohss. 24hrs 48hrs Ohrs 24hrs 48hrs Ohrs 24hrs 48hrs Ohrs 24hrs 48hrs Ohrs 24hrs 48hrs
0 83 8.2 7.8 24.0 244 24.6 28.0 | .44.0 74 15 7.3
320 8.2 8.2 7.8 24.0 244 24.6 7.3 7.3 73
45.0 8.1 8.2 78| 240| 244} 246 7.3 7.3 7.4
50.0 8.1 82 78| 240 | 244 | 246 73 73 74
56.0 8.1 72 7.8 24.0 24.4 24.6 7.3 7.3 73
75.0 8.0 8.1 78 24.0 24.4 24.6 7.3 72 7.4
100.0 1.9 8.2 7.8 240 24.4 24.6 24.0 104.0 7.3 7.3 7.3

*This Form is to be submitted with each DMR.

Alkalinity and hardness to be reported as mg/l CaCO,

\

/g0 g¢ abed
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Acute Forms
Pimephales promelas Survival
Permittee: El Dorado Chemical - Qutfall 007
NPDES Permit Number: AR0000752/ AFIN 70-00040
Composite Collected From: 12/3/16 To: 12/4/16
From: : To:
Test Initiated: 12/5/16
Dilution Water Used: Receiving Water X Reconstituted Water
Dilution Series Results - Percent Survival
TIME OF READING REP 0 32.0 45.0 50.0 56.0 75.0 100.0
24-hour A 100.0 100.0 100.0 100.0 100.0 100.0 100.0
B 100.0 100.0 100.0 100.0 875 100.0 100.0
C- 100.0 87.5 100.0 87.5 |. 100.0 100.0 100.0
D 100.0 100.0 100.0 100.0 100.0 100.0 100.0
| E IOO.Q 100.0 87.5 87.5 100.0 100.0 100.0
48-hour A 100.0 100.0 87.5 87.5 100.0 87.5 100.0
B 100.0 100.0 100.0 100.0 75.0 . 100.0 87.5
C 100.0 87.5 87.5 87.5 100.0 100.0 100.0
D 100.0 87.5 100.0 100.0 100.0 100.0 | - 100.0
E 100.0 100.0 87.5 87.5 100.0 87.5 100.0
Mean 100.0 95.0 92.5 925 95.0 95.0 97.5

1. Dunnett’s Procedure or Steel’s Many-One Rank Test as appropriate: Is the mean
survival at 48 hours significantly different (p=.05) than the control survival for the %
effluent corresponding to: ’

a.) LOW FLOW OR CRITICAL DILUTION (100.0%) YES X NO
b.)Y> LOW FLOW OR 2X CRITICAL DILUTION (N'A%) YES NO
2. Enter percent effluent corresponding to the LC;, below:

LCsp= - N/A% effluent

95 % confidence limits:
- Method of LC,, calculation:
3. If you answered NO to 1.a) enter (P) otherwise enter (F) P
4. Enter response to item 3 on DMR Form, parameter TEM3D
5. If you answered NO to 1.b) enter (P) otherwise enter (F): N/A
6. Enter response to item 5 on DMR Form, parameter TFM3D




Biomonitoring
Pimephales promelas 48 hour Acute Static Renewal
Chemical Parameters Chart*

Permittee; El Dorado Chemical - Outfall 007
NPDES Number: AR0000752/ AFIN 70-00040

Contact: Eddie Pearson
Analyst: Carter
Sample Collected From: Date 12/3/16 Time 1025
To: Date 12/4/16  Time 2425
Test Begin Date 12/5/16  Time 1800
Test End Date 12/7/16  Time 1633
Parameter D.O. Temperature Alkalinity Hardness pH
Dilut/Time ‘| Ohrs. 24hrs 48hrs Ohrs 24hrs 48hrs Qhrs 24hrs | 48hrs Ohrs 24hrs 48hrs Ohrs | 24hrs | 48hrs
0 8.3 8.2 781 246 | 244 246 28.0 440 74 75 72
32.0 82 8.2 74 24.6 244 24.6 7.3 73 72
45.0 8.1 8.2 74 24.6 24.4 24.6 73 73 72
50.0 8.1 82 74 24.6 24.4 24.6 7.3 73 72
5601 8.1 72 74 24.6 24.4 24.6 7.3 73 72
75.0 8.0 8.1 74 24.6 24.4 24.6 73 72 7.2
100.0 7.9 8.2 7.3 24.6 24.4 24.6 24.0 104.0 73 7.3 7.2

*This Form is to be submitted with each DMR.

Alkalinity and hardness to be reported as mg/l CaCO,

L€ Jo Gg abed
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Blo-Analytical Laboratories

3240 Spurgin Road (318) 7452772
Post Office Box 527 1-800-259-1246
Dovline, LA 71023 Fax: (318) 745-2773

REPORT QUALITY ASSURANCE FORM

Client: Eiboca 60 Clhewd C.CLQ;

Projecti: X\\,Qa &C\

Chain of Custody Documents Checked by: 5(597 / Q- D- / lO
Technician/Date

Raw Data Documents Checked by: ﬂ \07] o 30~ [ LD
Technician/Date

- Statistical Analysis Package Checked by: 6( @)] I & OF[ b

Quall Manager ate

I
Quahty Control Data Checked by: ﬁ@&—z}@‘-/ﬂs {J

Quality Managerll)ate
Report Checked by: 8 6@ l H , 11
Quality ManagelllDate

I certify that this document was prepared under my direction or supervision in accordance with a
system designed to assure that qualified personnel properly gather and evaluate the information submitted.
The information contained in this document, to the best of my knowledge, is trae, accurate and complete.

CS&JW 6@@/’)@ ﬁﬁ JE / i

Quality Manager _ Date’

No part of this work may be altered in any form or by any means without written permission from
Bio-Analytical Laboratories.

Report Rev. 3.0
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INTERPLEX Control No. 207100-1R

CORPORATION : Page 2 of 32
LABORATORIES

El Dorado Chemical Company
ATTN: Mr. Eddie Pearson
4500 North West Avenue

El Dorado, AR 71730

Re:. Chronic utilizing Pimephales promelas (Fathead minnow) and Ceriodaphnia dubia
Outfall 010 - El Dorado, AR
NPDES Permit No. AR0000752

Dear Mr. Eddie Pearson:

This report is the analytical results and supporting information for the samples submitted to American Interplex Corporation
(AIC). The following results are applicable only to the sample identified by the control number referenced above. Accurate
assessment of the data requires access to the entire document. Each section of the report has been reviewed and
approved by the Chief Operating Officer or qualified designee.

Testing procedures and Quality Assurance were in accordance with "Short Term Methods for Estimating the Chronic
Toxicity of Effluents and Receiving Waters to Freshwater Organisms" EPA-821-R-02-013, Fourth Edition, October 2002.
Test results are summarized below:

Method 1000.0 Chronic Pimephales promelas (Fathead minnow) Survival and Growth Test: The No Observable Effects
Concentration (NOEC) for survival occurred at 2.1 % effluent, which is above the critical dilution of 1.6 %. The NOEC for
growth occurred at 2.1 % effluent, which is above the critical dilution of 1.6 %. The sample, therefore, PASSED both
lethal and sub-lethal effects for the Fathead minnow test.

Method 1002.0 Chronic Ceriodaphnia dubia Survival and Reproduction Test: The No Observable Effects Concentration
(NOEC) for survival occurred at 2.1 % effluent, which is above the critical dilution of 1.6 %. The NOEC for reproduction

occurred at 2.1 % effluent, which is above the critical dilution of 1.6 %. The sample, therefore, PASSED both lethal and
sub-lethal effects for the Ceriodaphnia dubia test.

AMERICAN INTERPLEX CORPORATION

ol
| o]

Chief Operating Officer

8600 Kanis Road - Little Rock, AR 72204 www.americaninterplex.com 501-224-5060 « FAX 501-224-5072
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AMERICAN
INTERPLEX
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LABORATORIES

El Dorado Chemical Company
ATTN: Mr. David Sartain
dsartain@edc-ark.com-

El Dorado Chemical Company
ATTN: Mr. Kelly Olivier
kolivier@edc-ark.com

El Dorado Chemical Company
ATTN: Ms. Vee Ann Poole
vapoole@edc-ark.com

GBMc & Associates, Inc.
ATTN: Ms. Amanda Gallagher
agallagher@gbmcassoc.com

El Dorado Water Utilities
ATTN: Mr. John Peppers
johnp@eldoradowater.com

Lion Oil Company
ATTN: Lab
lab_water@lionoil.com

GBMc & Associates, Inc.
ATTN: Ms. Shelby Spence
sspence@gbmcassoc.com

Great Lakes Chemical Corporation
ATTN: Mr. Marshall Johnson
marshall.johnson@chemtura.com

El Dorado Chemical Company
ATTN: Mr. Eddie Pearson
epearson@edc-ark.com

Great Lakes Chemical Corporation
ATTN: Mr. Jared Walton
jared.walton@chemtura.com

El Dorado Water Utilities
ATTN: Mr. Jay Honeycut
lab@eldoradowater.com

El Dorado Chemical Company

ATTN: Mr. Les Morgan
Imorgan@edc-ark.com

www.americaninterplex.com

November 22, 2016
Control No. 207100-1R
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ﬂi AMERICAN November 22, 2016
INTERPLEX Control No. 207100-1R
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IV. Standard Reference Toxicants
V. Chemical Analysis/Quality Control
\/I. Organism History
VIl. Results Summary
Pimephales promelas (Fathead minnow)
Ceriodaphnia dubia
" Appendix A: Raw Data

A1 Test 1000.0
; Pimephales promelas (Fathead minnow) Survival and Growth

Test 1002.0 .
Ceriodaphnia dubia Survival and Reproduction
A2; Statistics
A3: Water Chemistry
A4: Reference Toxicant

Appendix B: Chains of Custody
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J AMERICAN
INTERFLEX

LABORATORIES -

I. Control Acceptance Criteria

Pimephales promelas (Fathead minnow) Method 1000.0

November 22, 2016
Control No. 207100-1R
Page 5 of 32

CRITERIA 4 RESULTS PASS/FAIL
Control Survival > or = 80% 100 PASS
Control Growth > or = 0.25 mg per Surviving minnow 0.269 PASS
| Control Growth CV < or = 40% 7.14 PASS
Growth Minimum Significant Difference 12 to 30% 13.0 PASS
Critical Dilution CV <or=40% . 13.1 PASS
Ceriodaphnia dubia Method 1002.0
CRITERIA RESULTS PASS/FAIL
Control Survival > or = 80% 100 PASS
Control Reproduction > or = 15 per Surviving Female 304 PASS
Control CV < or = 40% per Surviving Female 17.8 PASS
Reproduction Minimum Significant Difference 13 to 47% 184 PASS
Critical Dilution CV < or = 40% 18.5 PASS
Il. Outlined Report
A. Introduction
1. Permit Number: AR0000752
2. Test Requirements:
Test Methods 1000.0 and 1002.0
3. Receiving Stream:
B. Source of Effluent/Dilution Water
1. Effluent Samples:
a. Sampling Point: Outfall 010
b. Chemical Data:
Analysis Sample 1 Sample 2 Sample 3
Dissolved oxygen (mg/l) 7.5 8.2 8.8
pH (standard units) 7.3 7.5 7.6
Alkalinity (mg/l as CaCO3) 21 32 37
Hardness (mg/l as CaCO3) 50 51 47
Conductivity (umhos/cm) 570 580 560
Residual Chlorine (mg/l) <0.05 <0.05 <0.05
Ammonia as N (mg/!) 0.31 1.1 0.69
2. Dilution Water Samples: Synth'etic Soft Water #4374
a. Dates-Prepared:
b. Chemical Data:
Analysis Sample 1 Sample 2 Sample 3
Dissolved oxygen (mg/l) 8.0 8.1 8.2
pH (standard units) 7.6 7.6 7.4
Alkalinity (mg/l as CaCO3) 32 31 31
Hardness (mg/l as CaCO3) 48 48 48
Conductivity (umhos/cm) 170 160 190
Residual Chlorine (mg/l) <0.05 <0.05 <0.05
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C. Test Methods
1. Test methods used:
Short Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to
Freshwater Organisms, EPA-821-R-02-013; test Methods 1000.0 and 1002.0, Fathead Minnow
Survival and Growth and Ceriodaphnia dubia Survival and Reproduction.
2. Endpoint: No Observable Effects Concentration (NOEC)
3. Test Conditions:

Pimephales promelas (Fathead minnow) Survival and Growth Method 1000.0

Date & Time Test Initiated: November 8, 2016 at 1355
Date & Time Test Terminated: November 15, 2016 at 0750
Type & Volume of Test Chamber: 500 mi disposable beaker
Volume of Sample: 250 ml

Number of Organisms per replicate: 8
Number of Replicates per dilution: 5

Ceriodaphnia dubia Survival and Growth Method 1002.0

Date & Time Test Initiated: November 8, 2016 at 1350
Date & Time Test Terminated: November 15, 2016 at 1130
Type & Volume of Test Chamber: 30 ml disposable beaker
Volume of Sample: 15 ml

Number of Organisms per replicate: 1
Number of Replicates per dilution: 10

5. Test Temperature: 25 +/- 1 degree Celsius

D. Test Organisms
1. Scientific Name
a. Test 1000.0 Pimephales promelas ' |
b. Test 1002.0 Ceriodaphnia dubia

4. Acclimation of test organisms: Obtained from in-house cultures

lll. Data Analysis .
The data was analyzed using American Interplex Corporation's Laboratory Information Management Software
based on Toxstat.

Pimephales promelas (Fathead minnbw) survival data was transformed using the Arc Sine transformation.
Normality and homogeneity of variance were checked using Shapiro-Wilk's. The survival data was then
analyzed using Steel's Many-One Rank Test to determine the No Observable Effects Concentration (NOEC).

Fathead minnow growth data was analyzed for normality and homogeneity of variance using Shapiro-Wilk's and
Bartlett's test. Dunnett's Test was used to determine the No Observable Effects Concentration (NOEC) for
growth.

Ceriodaphnia dubia survival data was analyzed with Fisher's Exact Test. Reproduction data was analyzed using
Kolmogorov's Test for Normality and Bartlett's test and analyzed with Dunneit's Test to determine the No
Observable Effects Concentration (NOEC) for Reproduction. Dunnett's Test was used to calculate the PMSD.
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IV. Standard Reference Toxicants
' American Interplex Corporation has an ongoing test organism culturing program. The sensitivity of the offspring
is determined by performing a standard reference toxicant test with each effluent test. Sodium chloride in
synthetic moderately hard water is used as prescribed in EPA-821-R-02-013.

Pimephales promelas (Fathead minnow)
Chronic reference tests are performed monthly.
A chronic reference test was performed on October 14, 2016 at 1445 to October 18, 2016 at 1040
The results were as follows: (Control No. 206268 1.)
Survival LC-50: 2528 mg/I
Growth 1C-25: 1434 mg/l
Growth PMSD: 5.65

Ceriodaphnia dubia
Chronic reference tests are performed monthly.
-A chronic reference test was performed on October 14, 2016 at 1330 to October 21, 2016 at 1345
The results were as follows: (Control No. 206268-2.)
Survival LC-50: 1853 mgl/l
Growth 1C-25: 1055 mg/I
Growth PMSD:. 18.8

V. Chemical Analysis/Quality Control

Parameter Method % Recovery Relative % Difference
Alkalinity SM 2320 B NA 0.00
Hardness EPA 200.7 101 2.95
pH SM 4500-H+ B 101 0.145
Conductivity EPA 120.1 : 102 3.28

VI. Organism History

Pimephales promelas (Fathead minnow)

Date: November 8, 2016

Age: <24 hours

Source: In-house culture

Water Chemistry Record:
Alkalinity: 57-64 mg/l
Hardness: 80-100 mg/I
Temperature: 25 deg.C

" Ceriodaphnia dubia

Date: November 8, 2016

Age: <24 hours '

Source: In-house culture

Water Chemistry Record:
Alkalinity: 57-64 mgll
Hardness:  80-100 mg/l -
Temperature: 25 deg.C |
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VII. Results Summary Pimephales promelas, Fathead minnow Larval Survival and Growth Test -- Method 1000.0

Larvae are exposed in a static renewal system for seven days to different concentrations of effluent with dilution
water. Test results are based on the survival and growth (increase in weight) of the larvae.

Effluent dilutions for this test were 0.7 %, 0.9 %, 1.2 %, 1.6 %, 2.1 % in accordance with the NPDES pernﬁit.

The low flow or 'critical' dilution is specified in the NPDES permit as 1.6 % effluent.

The test was initiated on November 8, 2016 at 1355 and continued through November 15, 2016 at 0750. Statistical
analyses were performed on the observed data and the no observable effects concentrations (NOECs) were as

follows:

100

80

60

% Survival

40

20

a.) NOEC survival = 2.1 % effluent
b.) NOEC growth = 2.1 % effluent

[ ————

20 1.60 2.10

0.70 0.90 1.
Concentration (%)

Summary of the 7-day Fathead Minnow Survival and Growth

Concentration Percent Survival Mean Growth (mg)
Control 100. 0.269
0.7 % 97.5 0.273
0.9% 100 0.271
1.2 % g7.5 0.306
1.6 % 95.0 0.288
21% 100 0.297
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VIl. Results Summary Ceriodaphnia dubia, Cladoceran Survival and Reproduction Test -- Method 1002.0

Neonates are exposed in a static renewal system to different concentrations of effluent with dilution water until 60%
of surviving control organisms have three broods of offspring with an average of at least 15 young per female.

Effluent dilutions for this test were 0.7 %, 0.9 %, 1.2 %, 1.6 %, 2.1 % in accordance with the NPDES permit.
The low flow or ‘critical' dilution is specified in the NPDES permit as 1.6 % effluent.

The test was initiated on November 8, 2016 at 1350 and continued through November 15, 2016 at 1130. Statistical
analyses were performed on the observed data and the no observable effects concentrations (NOECs) were as

follows:
a.) NOEC survival = 2.1 % effluent
b.) NOEC reproduction = 2.1 % effluent
100 /I ] £ B
80 - .
g 60
£
]
=® 40
20

070 0.90 1.20 1.60 2.10
Concentration (%)

Summary of the 7-day Ceriodaphnia dubia Survival and Reproduction Data
Concentration Percent Survival Mean Reproduction
Control 100 30.4
0.7 % : 90.0 27.4
0.9 % . 100 31.5
12 % 100 33.4
1.6 % 100 30.9
21 % ] 100 31.4
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Appendix A1: Test 1000.0

Pimephales promelas (Fathead Minnow) 7-Day Survival

Date and Time Test Initiated:: November 8, 2016 at 1355
Date and Time Test Terminated: November 15, 2016 at 0750

Number of Survivors
Concentration Replicate | Day 1 | Day 2 | Day 3 [ Day 4 [ Day 5 | Day 6 | Day 7
Control A 8 8 8 8- 8 8 8
B 8 8 8 8 8 8 8
C 8 8 8 8 8 8 8
D 8 8 8 8 8 8 8
E 7 8 8 8 8 8 8 |
0.7 % A 8 8 8 8 8 7 7 |
B 8 8 "8 8 8 8 8
C 8 8 8 8 8 8 8
D 8 8 8 8 8 8 8
E 8 8 8 8 8 8 8
0.9% A 8 8 8 8 8 8 8
B 8 8 8 8 8 8 8
C 8 8 8 8 8 8 8
D 8 8 8 8 8 8 8
E 8 8 8 8 8 8 8
1.2% A 8 8 7 7 7 7 7
B 8 8 8 8 8 8 -8
C 8 8 8 8 8 8 8
D 8 8 8 8 8 '8 8
. E 8 8 8 8 8 8 8
16 % A 8 8 8 8 8 7 7
B 8 8 8 8 8 8 8
C 8 8. 7 7 7 7 7
D 8 8 8 8 8 8 8
E 8 8 8 8 8 8 8
21 % A 8 8 8 8 8 8 8
B 8 8 8 8 8 8 8
C 8 8 . 8 8 8 8 8
D 8 8 8 8 8 8 8
E 8 "~ 8 8 8 8 8 8

8600 Kanis Road - Little Rock, AR 72204 : www.americaninterplex.com 501-224-5060 « FAX 501-224-5072
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Appendix A1: Test 1000.0

Pimephales promelas (Fathead Minnow) 7-Day Growth

Test Initiated: November 8, 2016 at 1355
Test Terminated: November 15, 2016 at 0750

. Weight of Weight of .| Total weight | Original # Mean dry
Concentration Replicate| ~ pan pan + fish of fish (g) of fish weight (mg)
Control A .91947 .92157 0.00210 8 0.262
B .92573 .92796 0.00223 8 0.279
C .92623 .92815 0.00192 8 0.240
D .91994 .92226 0.00232 8 0.290
E .91836 .92057 0.00221 8 0.276
0.7 % A .92069 .92270 0.00201 8 0.251
B .92208 - .92453 0.00245 8 0.306
C .92177 .92384 0.00207 8 0.259
D .92282 .92501 0.00219 8 0.274
E .92015 .92235 0.00220 8 0.275
0.9% A .91636 .91824 0.00188 8 0.235
B .92101 .92313 0.00212 8 0.265
C .92293 .92506 0.00213 8 0.266
D .92637 .92863 0.00226 8 0.282
E .92676 .92923 0.00247 8 0.309
1.2 % A ..93036 .93267 0.00231 8 0.289
B .92831 .93071 0.00240 8 0.300
C .91847 .92098 0.00251 8 0.314
D .92380 .92637 0.00257 8 0.321
E .92213 .92457 0.00244 8 0.305
16% A .92098 .92299 0.00201 8 0.251
' B .92068 .92292 0.00224 8 0.280
C -.92201 .92405 0.00204 8 0.255
D .92069 .92326 0.00257 8 0.321
E .92275 .92542 0.00267 8 0.334
21% A .92484 92710 0.00226 8 0.282
B .91951 92187 - 0.00236 8 0.295
C 92775 .93019 0.00244 8 0.305
D 92737 .92989 0.00252 8 0.315
E .92278 .92507 0.00229 8 0.286
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Appendix A1: Test 1002.0

Ceriodaphnia dubia Survival and Reproduction

Date and Time Test Initiated: November 8, 2016 at 1350
" Date and Time Test Terminated: November 15, 2016 at 1130

Concentration: Control
Day Replicate No. of No. of | Young per
1 2 3 4 5 6 7 8 9 10 Young Adults Adult
1 0 0 0 0 0 0 0 0 0 0 0 10 0.00
2 0 0 0 0 0 0 0 0] O 0 0 10 0.00
3 0 0 4] 0 0 0 0 5 0 0 5 10 0.500
4 4 4 6 7 0 4 4 0 4 8 41 10 4,10
5 0 11 | 0 1 4 7 0 9 10 0 52 10 5.20
- B 13 14 12 0 10 | 11 9 13 13 | 14 109 10 10.9
7 16 1 15 19 15 [14E| 13 | 17E| 18E | 18 97 10 9.70
8
[ TOTAL | 33 30 33 37 29 | 22 26 27 | 27 | 40 304 10 - 304
E = Excluded fourth brood neonates
Concentration: 0.7 %
Day : Replicate No. of No. of | Young per
1 2 3 4 5 6 7 8 9 10 Young Adults Adult
1 0] 0 0 0 0 0 0 0 0 0 0 10 0.00
2 0 0 0 0 4] 0 0 0 0 0 0 10 0.00
3 0 0 0 0 0 0 0 0 0 1 1 10 0.100
4 7 5 8 9 3 5 6 3 2 5 53 10 5.30
5 0 0 7 11 0 0 8 10 X 5 41 9 4.56
6 13 10 0 0 6 [ 11 0 14 X 8 62 9 6.89
7 17 15 19 17 13 16 16 | 1ME| X 4 117 9 13.0
8
TOTAL | 37 30 34 37 | 22 32 30 27 | 2 23 274 10 27.4
E = Excluded fourth brood neonates
. Concentration: 0.9 %
Day Replicate No. of No. of | Young per
1 .2 3 4 5 6 7 8 9 10 Young Adults Adult
1 0 0 0 4] 0 0 0 0 0 0 0 10 ~0.00
2 0 0 0 0 0 0 0 0 0 0 0 10 0.00
3 0 1 0 0 0 0 0 0 0 0 1 10 0.100
4 8 3 7 6 7 7 6 4 5 6 59 10 5.90
5 0 11 13 |1 9 0 12 13 0 0 10 68 10 6.80
6 12 | 12 0 0 11 0 0 7 10 0 52 10 5.20
7 .18 |12E | 18 16 13 12 15 9 15 | 19 135 10 135
8
TOTAL | 38 | 27 38 31 3 31 34 20 30 | 35 315 10 315

E = Excluded fourth brood neonates
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Appendix A1: Test 1002.0

Ceriodaphnia dubia Survival and Reproduction

Date and Time Test Initiated: November 8, 2016 at 1350
Date and Time Test Terminated: November 15, 2016 at 1130

Concentration: 1.2 %
Day Replicate . - ‘ No. of No. of | Young per
1 2 3 4 5 6 7 8 9 10 Young Adults Adult
1 0 0 0 0 0O |0 0 0 0 0 0 10 0.00
2 0 0 0 0 0 0 0 0 0 0 0 10 - 0.00
3 0 .0 0 0 0 0 0 0 0 0 0 10 0.00
4 7 6 7 6 21 5 6 4 7 6 56 10 5.60
5 0 0 12 0 8 0 9 8 10 | 14 61 10 6.10
6 13 13 0 9 13 13 0 14 0 0 75 10 7.50
7 19 18 15 18 | 16E | 18 15 | 14E| 20 | 19 142 10 14.2
8 ~ ' ,
TOTAL | 39 | 37 | 34 | 33 | 23 36 30 26 | 37 | 39 334 10 334
E = Excluded fourth brood neonates
Concentration: 1.6 %
' Day Replicate : No. of No. of |Young per
: 1 | 2 3 4 5 6 7 8 9 10 Young Adults Adult
1 0 0 0 0 0 0 0 0 0 0 0 10 0.00
2 0 0 0 0 0 0 0 0 0 0 0 10 0.00
3 0 0 3 0 0 0 0 3 0 0 6 10 0.600
4 6 4 0 6 2 6 6 0 5 0 35 10 3.50
5 0 10 10 13 9 11 13 7 0 8 81 10 8.10
6 14 13 15 0 13 1 2 11 7 13 89 10 8.90
7 14 |1ME|16E | 18 |12E| 17 | 17 | 13E| 19 | 13 98 10 9.80
8 . i
TOTAL | 34 | 27 | 28 37 | 24 | 35 | 38 21 31 34 309 10 30.9
E = Excluded fourth brood neonates
Concentration: 2.1 %
Day Replicate ' ~ No. of No. of | Young per
1 2 3 4 5 6 7. 8 9 10 Young Adults Adult
1 0 0 0 0 0 0 0 0 0 0 0 10 0.00
2 |0 0 0 0 0 0 0 0 0 0 0 10 0.00
3 0 0 0 0 0 0 0 0 0 0 -0 10 0.00
4 4 2 5 8 6 4 6 6 9 6 56 10 5.60
5 10 11 14 6 12 11 11 13 12 | 15 115 10 11.5
6 12 13 0 0 1 13 0 0 0 0 39 10 3.90
7 12E]. O 14 14 15 | 14E | 17 16 11 17 104 10 104
8
[ TOTAL | 26 | 26 33 | 28 | 34 | 28 34 35| 32 | 38 314 10 314

E = Excluded fourth brood neonates
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Appendix A2: Statistics
Pimephales promelas (Fathead minnow) Survival
Transformation of Data Transform: Arc Sin(Square Root(Y))
Group Identification Rep Value Transformed
1 Control 1 1.00000 1.39310
1 Control 2 1.00000 1.39310 -
1 Control 3 1.00000 - 1.39310
1 Control 4 1.00000 1.39310
1 Control 5 1.00000 1.39310
2 0.7 % 1 0.87500 1.20940
2 0.7 % 2 1.00000 1.39310
2 0.7 % 3 1.00000 1.39310
2 0.7 % 4 1.00000 1.39310
2 0.7 % 5 . 1.00000 1.39310
3 0.9% 1 1.00000 1.39310
3 0.9% 2 1.00000 1.39310
3 0.9% 3 1.00000 1.39310
3 0.9% 4 1.00000 1.39310
3 0.9% 5 1.00000 1.39310
4 12% 1 0.87500 1.20940
4 12% 2 1.00000 1.39310
4 12% 3 1.00000 1.39310
4 1.2% 4 1.00000 1.39310
4 1.2% 5 1.00000 1.39310
5 1.6 % 1 0.87500 1.20940
5 1.6 % 2 1.00000 1.39310
5 16 % 3 0.87500 1.20940
5 16 % 4 1.00000 1.39310
5 16 % 5 1.00000 1.39310
6 21% 1 1.00000 1.39310
6 21% 2 1.00000 1.39310 .
6 21% 3 1.00000 1.39310
6. 21% 4 1.00000 1.39310
6 21 % 5. 1.00000 1.39310
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Shapiro - Wilk's Test for Normality Transform: Arc Sin(Square Root(Y))
D =0.09449

. W =0.7601

Critical W=0.9 (alpha = 0.01, N = 30)

Critical W = 0.927 (alpha = 0.05, N = 30)

Data FAIL normality test (alpha = 0.01).

Steel's Many-One Rank Test Transform: Arc Sin(Square Root(Y))

Ho:Control<Treatment

Group Identification Rank Sum Critical Value
1 Control ,
2 0.7 % 25.00 16.00
3 0.9% 27.50 16.00
4 12% 25.00 16.00
5 16 % 22.50° ‘ 16.00
6 21% 27.50 16.00

Critical values are 1 tailed (k=5)

DF Sig 0.05

5.00
5.00
5.00
5.00
5.00

8600-Kanis Road - Little Rock, AR 72204 www.americaninterplex.com 501-224-5060 » FAX 501-224-5072
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Appendix A2: Statistics

Pimephales promelas (Fathead minnow) Growth

Shapiro - Wilk's Test for Normality No Transformation
D=0.01325 -
W=0.9736
Critical W=0.9 (alpha = 0.01, N = 30)
Critical W = 0.927 (alpha = 0.05, N = 30)
Data PASS normality test (alpha = 0.01).

Bartlett's Test for Homogeneity of Variance No Transformation

Calculated B1 statistic =6.432- '
Critical B = 15.086 (alpha = 0.01, df = 5)

Data PASS B1 homogeneity test at 0.01 level.

8600 Kanis Road - Little Rock, AR 72204 www.americaninterplex.com 501-224-5060 + FAX 501-224-5072
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ANOVA Table No Transformation
SOURCE DF SS MS F
Between 5 0.005723 0.001145 2.072
Within (Error) 24 0.01326 0.0005525
Total 29 0.01898
.Critical F =3.9 (alpha =0.01, df = 5,24)
2.62 (alpha=0.05, df = 5,24)
Since F < Critical F FAIL TO REJECT Ho: All equal (alpha = 0.05)
Dunnett's Test - Table 1 of 2 No Transformation
Ho:Control<Treatment
Group Identification ~ Transformed Mean Mean In Original Units T Stat Sig 0.05
1 Control 0.2694 0.2694
2 0.7 % 0.273 0.273 -0.2422
3 0.9% 0.2714 -0.2714 -0.1345
4 12% 0.3058 0.3058 -2.449
5 1.6 % 0.2882 0.2882 -1.265
6 21 % 0.2966 0.2966 -1.83
Dunnett's critical value = 2.36 (1 Tailed, alpha = 0.05, df = 5,24)
Dunnett's Test - Table 2 of 2 No Transformation
Ho:Control<Treatment
: Min Sig Diff Difference
Group Identification Num of Reps (In Orig. Units) % of Control From Control
1 Control 5
2 0.7 % 5 0.03508 13 -0.0036
3 0.9% 5 0.03508 13 -0.002
4 12% 5 0.03508 13 -0.0364
5 16 % 5 0.03508 13 -0.0188
6 21 % 5 0.03508 13 -0.0272
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Appendix A2: Statistics

Ceriodaphnia dubia Survival

Fisher's Exact Test

Identification Alive Dead Total Animals
Control 10 ' 0 , 10
07 % 9 1 10
Total 19 1 20

| : Critical Fisher's value (10,10,10) (alpha=0.05) is 6. b value is 9. Since b is greater than 6 there is
~ NO SIGNIFICANT DIFFERENCE between CONTROL and TREATMENT at the 0.05 level.

Fisher's Exact Test

Identification - Alive Dead Total Animals
Control 10 0 10
09 % ) 10 0 10
Total 20 0 20

Critical Fisher's value (10,10,10) (alpha=0.05) is 6. b value is 10. Since b is greater than 6 there is
NO SIGNIFICANT DIFFERENCE between CONTROL and TREATMENT at the 0.05 level.

Fisher's Exact Test

ldentification Alive Dead Total Animals
Control 10 0 10
12% 10 0 10
Total 20 ' 0 20

Critical Fisher's value (10,10,10) (alpha=0.05) is 6. b value is 10. Since b is greater than 6 there is
NO SIGNIFICANT DIFFERENCE between CONTROL and TREATMENT at the 0.05 level.

Fisher's Exact Test

ldentification Alive Dead Total Animals

Control 10 0 10
16% 10 o 10
Total 20 0 20

Critical Fisher's value (1 0,10,10) (alpha=0.05) is 6. b value is 10. Since b is greater than 6 there is
NO SIGNIFICANT DIFFERENCE between CONTROL and TREATMENT at the 0.05 level.

8600 Kanis Road - Little Rock, AR 72204 www.americaninterplex.com 501-224-5060 « FAX 501-224-5072
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Appendix A2; Statistics

Ceriodaphniavdubia Survival

Fisher's Exact Test

Identification Alive Dead Total Animals
Control 10 0 10
21% 10 0 . 10
Total 20 0 20

Critical Fisher's value (10,10,10) (alpha=0.05)'is 6. b valueis 10. Since b is greater than 6 there is
NO SIGNIFICANT DIFFERENCE between CONTROL and TREATMENT at the 0.05 level.

Summary of Fisher's Exact Test

Group Identification Exposed

Dead Sig 0.05
0] Control 10 0
1 0.7% - 10 1
2 09% 10 0
3 1.2 % 10 0]
4 1.6 % 10 0]
5 21 % 10 0

8600 Kanis Road « Little Rock, AR 72204 www.americaninterplex.com 501-224-5060 » FAX 501-224-5072
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Appendix A2: Statistics

Ceriodaphnia dubia Reproduction

Kolmogorov Test for Normality _ No Transformation
D =0.1258
D*=0.987
Critical D* =1.035 (alpha =0.01, N = 60)

Data PASS normality test (alpha = 0.01).

Bartlett's Test for Homogeneity of Variance No Transformation

Calculated B1 statistic = 9.522
Critical B = 15.086 (alpha = 0.01, df = 5)

Data PASS B1 homogeneity test at 0.01 level.

8600 Kanis Road - Little Rock, AR 72204 www.americaninterplex.com 501-224-5060 « FAX 501-224-5072




CORPORATION Page 21 of 32
LABORATORIES : .

i AMERICAN November 22, 2016
. INTERPLEX Control No. 207100-1R
A Appenaix A2: Statistics

Ceriodaphnia dubia Reproduction

ANOVA Table No Transformation
SOURCE © DF : ss Ms F
Between 5 193.3 38.66 0.9501
Within (Error) : ' 54 2197 40.69
Total 59 2390

Critical F = 3.38 (alpha = 0.01, df = 5,54)
2.38 (alpha = 0.05, df = 5,54)

Since F < Critical F FAIL TO REJECT Ho: All equal (alpha = 0.05)

Dunnett's Test - Table 1 of 2 No Transformation
Ho:Control<Treatment )

Group Identification Transformed Mean Mean In Original Units T Stat Sig 0.05
1 Control o 30.4 30.4
2 0.7 % 27.4 27.4 1.052
3 0.9 % 31.5 315 -0.3856
4 12% 334 334 -1.052
5 16% 30.9 30.9 -0.1753
6 21% 31.4 314 -0.3505

Dunnett's critical value = 2.31 (1 Tailed, alpha = 0.05, df [used] = 5,40) (Actual df = 5,54)

Dunnett's Test - Table 2 of 2 No Transformation
Ho:Control<Treatment
Min Sig Diff Difference
Group Identification Num of Reps (In Orig. Units) % of Control  From Control
1 Control 10
2 0.7% 10 6.59 217 3
3 0.9% 10 6.59 21.7 -1.1
4 1.2% 10 6.59 217 ‘ -3
.5 1.6 % 10 6.59 21.7 -0.5
6 2.1% . 10 6.59 217 -1

8600 Kanis Road - Little Rock, AR 72204 www.americaninterplex.com 501-224-5060 « FAX 501-224-5072
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Appendix A2: Statistics

" Ceriodaphnia dubia Reproduction

Dunnett's Test for PMSD Calculation (excluding deaths if applicable)

ANOVA Table No Transformation
SOURCE DF Ss MS ‘ F
Between 5 64.73 12.95 0.4638
Within (Error) 53 ‘ 1480 27.92
Total 58 1545
Critical F = 3.39 (alpha = 0.01, df = 5,53)
2.39 (alpha=0.05, df = 5,53)
Since F < Critical F FAIL TO REJECT Ho: All equal (alpha = 0.05)
Dunnett's Test - Table 1 of 2 No Transformation
Ho:Control<Treatment
Group [dentification Transformed Mean Mean In QOriginal Units T Stat Sig 0.05
1 Control 304 304
2 0.7 % 30.222 30.222 0.07332
3 0.9 % 315 | 31.5 -0.4655
4 1.2% 334 334 -1.27
5 16% 30.9 30.9 -0.2116
6 21% 31.4 31.4 -0.4232
Dunnett's critical value = 2.31 (1 Tailed, alpha = 0.05, df [used] = 5,40) (Actual df = 5,53)
WARNING - Unequal replicate sizes.. Critical values assuming equal replicate sizes have been used.

Dunnett's Test - Table 2 of 2 No Transformation

Group

OOIAWN A

Identification
Control
0.7 %
0.9%
1.2 %
1.6 %
21%

Ho:Control<Treatment

. Min Sig Diff Difference

Num of Reps (In Orig. Units) % of Control. From Control

10 .

9 5.608 18.4 0.178

10 5.459 18 -1.1

10 5.459 18 -3

10 : 5.459 18 -0.5

10 5.459 18 -1

8600 Kanis Road - Little Rock, AR 72204

www.americaninterplex.com 501-224-5060 « FAX 501-224-5072
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. Appendix A3: Water Chemistry

Routine Chemical and Physical Data

-|| Effluent Conc.: Control Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
DO, mg/l Initial 8.0 7.6 8.1 7.8 8.2 8.3 8.6 |
Final *1 7.3 7.2 7.4 7.8 8.2 7.8 7.2 |
Final 2 8.0 74 7.9 8.4 84 8.1 76 |
pH, units - Initial 7.6 7.5 76 7.5 7.4 7.5 6.9
| . A Final *1 7.3 7.5 7.2 7.3 7.2 7.0 7.0
| : Final *2 8.0 7.9 7.9 7.9 7.4 7.1 7.9
Alkalinity, mg CaCO3/| 32 NA 31 NA 31 NA NA
Hardness, mg CaCO3/l 48 NA 48 NA 48 NA NA
Conductivity, umhos/cm 170 160 160 180 190 230 140
Res. Chlorine, mg/l <0.05 NA <0.05 NA <0.05 NA NA
Effluent Conc.: 0.7 % Day 1: Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
DO, mg/l initial 8.0 7.6 8.0 7.8 8.0 8.0 8.3
Final *1 7.2 7.0 7.0 7.3 7.9 7.6 7.2
Final *2 7.8 7.4 8.2 8.0 8.4 8.1 7.9
pH, units Initial 7.6 7.6 7.6 7.6 7.4 7.3 7.0
Final *1 7.3 . 7.5 7.1 7.2 7.1 7.0 7.0
Final *2 8.1 79 8.0 7.9 7.4 7.2 7.8
Effluent Conc.: 0.9 % Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
DO, mg/l Initial 7.6 76 8.0 7.8 7.8 7.8 8.3
Final *1 . 7.3 7.0 6.7 7.2 79 7.7 7.6
~ Final 2 8.0 7.5 8.2 8.7 8.2 8.1 7.6
pH, units Initial 7.6 786 7.6 7.6 - 7.4 7.3 7.0
T Final *1 7.4 7.4 - 7.1 7.3 7.2 7.0 7.2
Final *2 8.1 8.0 8.0 8.0 7.4 7.2 7.8
} : 8600 Kanis Road - Little Rock, AR 72204 www.americaninterplex.com . 501-224-5060 » FAX 501-224-5072
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Appendix A3: Water Chemistry
Routine Chemical and Physical Data
Effluent Conc.: 1.2 % Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 |
DO, mgil Initial 7.8 7.8 8.1 7.8 75 8.0 8.6 |
Final *1 7.1 7.1 7.0 7.5 8.0 7.6 7.3
Final *2 7.9 7.4 8.1 8.4 8.6 8.1 7.7
pH, units Initial 7.7 7.6 7.7 76 7.5 7.3 7.0
' ’ Final *1 7.4 7.5 7.2 7.3 7.2 7.0 7.1
Final *2 8.1 7.9 8.0 7.9 7.4 7.2 7.8
Effluent Conc.: 1.6 % Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
DO, mg/l Initial 7.9 7.7 . 8.0 7.8 7.9 8.1 8.4
' . Final *1 75 7.1 7.0 7.5 8.2 7.9 74
Final *2 7.9 7.2 8.1 7.8 8.4 8.2 7.5
pH, units Initial 7.6 7.6 7.7 7.6 7.5 7.3 7.0
Final *1 7.4 7.5 7.2 7.3 7.2 7.0 7.2
- Final *2 8.2 7.9 8.0 7.9 7.4 7.2 7.8
Alkalinity, mg CaCO3/I 29 NA 33 NA 32 NA NA
Hardness, mg CaCO3/i 46 NA 59 NA 32 NA NA
Conductivity, umhos/cm 170 160 190 180 140 160 140
Res. Chlorine, mg/l <0.05 NA <0.05 NA <0.05 NA NA
Effluent Conc.: 2.1 % Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
DO, mg/l Initial 8.0 7.8 7.9 8.0 8.2 8.2 84
Final *1 7.5 7.3 7.1 7.3 8.4 7.8 8.9 . |
Final *2 7.9 7.8 |. 8.1 8.0 8.1 8.2 . 7.6 |
pH, units Initial 7.7 7.7 1.7 7.6 7.5 7.2 7.1
' Final *1 7.4 7.5 7.2 7.3 7.2 7.0 72 |
Final *2 8.1 7.9 8.1 8.0 7.4 7.4 7.8 |

*1 = data from the Pimephales promelas (Fathead Minnow) test *2 = data from the Ceriodaphnia dubia test

wWw.americaninterplex.com 501-224-5060  FAX 501-224-5072
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Appendix A4: Test 1000.0

Chronic Reference Toxicant, Pimephales promelas (Fathead Minnow)

LC50 Survival Data
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Appendix A4: Test 1002.0

Chronic Reference Toxicant, Ceriodaphnia dubia

LC50 Survival Data
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Appendix B: Test 1000.0
SUMMARY REPORTING FORMS
"CHRONIC BIOMONITORING
Pimephales promelas (Fathead Minnow)
. SURVIVAL AND GROWTH
Permittee: El Dorado Chemical Company
NPDES No.. AR0000752 '
Date and Time Test Initiated: ~ November 8, 2016 at 1355
Date and Time Test Terminated: November 15, 2016 at 0750
Dilution water used: Synthetic Soft Water #4374
DATA TABLE FOR SURVIVAL
Percent Survival in Mean percent
Effluent replicate chambers survival
Conc. % A B c D E 24 hr 48 hr = 7 days CV%
Control 100 100 100 100 100 97.5 100 100 0.00
0.7% 87.5 100 100 100 100 100 100 97.5 5.73
0.9% 100 100 100 100 100 100 100 100 0.00
1.2% 87.5 100 100 100 100 100 100 97.5 5.73
16 % 87.5 100 87.5 100 100 100 100 95.0 7.21
21% 100 100 100 100 100 100 100 100 - 0.00
DATA TABLE FOR GROWTH
Average dry weight, mg '
-Effluent replicate chambers Mean dry
Conc. % A B C D E weight, mg CV%
Control 0.262 0.279 0.240 0.290 0.276 0.269 7.14
0.7 % 0.251 0.306 0.259 0.274 0.275 0.273 7.71
0.9% 0.235 0.265 0.266  0.282 0.309 - 0.271 9.96
12% 0.289 0.300 0.314 0.321 0.305 0.306 4.05
1.6 % 0.251 0.280 0.255 0.321 0.334 0.288 131
21 % 0.282 0.295 0.305. 0.3156 0.286 0.297 4,58

CV = Coefficient of variation = _standard deviation * 100 / mean

- 8600 Kanis Road - Little Rock, AR 72204

www.americaninterplex.com
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Appendix B: Test 1000.0

SUMMARY REPORTING FORMS
CHRONIC BIOMONITORING
Pimephales promelas (Fathead Minnow)
SURVIVAL AND GROWTH

. Steel's Many-One Rank Test:

Is the mean survival significantly different (p=0.05) than the control survival for the % effluent
' corresponding to (lethality):

a.) LOWFLOW OR CRITICAL DILUTION (1.6 %) YES X

b.) 1/2 LOW FLOW DILUTION (NA) YES
Dunnett's Test:

Is the mean dry weight (growth) significantly different (p=0.05) than the control's
dry weight (growth) for the % effluent corresponding to (significant non-lethal effects):

a.) LOWFLOW OR CRITICAL DILUTION (1.6 %) YES X

b.) 1/2 LOW FLOW DILUTION \ (NA) —_YES
If you answered NO to 1.a) enter [0] otherwise enter [1]: 0 (TLPGC)
If you answered NO.to 2.a) enter [0] otherwise enter [1]: 0 (TGP6C)
NOEC Pimephales Lethality: 2.1% (TOP6C)
LOEC Pimephales Lethality: . : 2.1 % (TXP6C)
NOEC Pimephales Sublethality: 21 % (TPP6C)
. LOEC Pimephales Sublethality: ‘ . 21% (TYP6C)
qufﬁcient of variation for Pimephales growth: 13.1  (TQP6C)

NO

NO
NO

501-224-5060 » FAX 501-224-5072
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CHRONIC TOXICITY SUMMARY FORM
Pimephales promelas (Fathead minnow)
CHEMICAL PARAMETERS CHART
PERMITTEE: El Dorado Chemical Company Test Initiated: DATE: November 8, 2016  TIME: 1355
NPDES NO.: AR0000752 Test Terminated: DATE: November 15, 2016 TIME: 0750
CONTACT: Mr. Eddie Pearson
- ANALYST: 280, 310, 314
DILUTION DAY DILUTION DAY
Control 1 2 3 4 5 6 7 0.7% 1 2 3 4 5 6 7
D.O. Initial | 8.0 7.6 8.1 7.8 8.2 8.3 8.6 D.O. Initial | 8.0 7.6 8.0 7.8 8.0 8.0 8.3
Final | 7.3 7.2 7.4 7.8 8.2 7.8 7.2 Final | 7.2 7.0 7.0 7.3 7.9 7.6 7.2
pH Initial| 7.6 7.5 7.6 7.5 7.4 7.5 6.9 pH Initial | 7.6 7.6 7.6 7.6 7.4 7.3 7.0
Final T 7.3 7.5 721 7.3 7.2 7.0 7.0 g Final | 7.3 7.5 71 7.2 71 7.0 7.0
DILUTION DAY . DILUTION DAY
09% 1 2 3 4 5 6 7 1.2% 1 2 3 4 5- 6 7
D.O. Imtial [ 7.6 7.6 8.0 7.8 7.8 7.8 8.3 D.O. Inittal | 7.8 7.8 8.1 78 |75 8.0 8.6
Final | 7.3 7.0 6.7 7.2 7.9 7.7 7.6 Final | 7.1 7.1 7.0 7.5 8.0 7.6 7.3
pH Inffial | 7.6 7.6 7.6 7.6 7.4 7.3 7.0 pH Initial | 7.7 7.6 7.7 7.6 7.5 7.3 7.0
Final [ 7.4 7.4 7.1 7.3 7:2 7.0 72 Final [ 7.4 7.5 7.2 7.3 7.2 7.0 7.1
DILUTION DAY DILUTION DAY
16% 1 2 3 4 5 6 7 21% 1 2 3 4 5 6 7
D.O. Initial | 7.9 7.7 8.0 78 |79 8.1 8.4 D.O. Initial | 8.0 7.8 7.9 8.0 8.2 8.2 84
Final | 7.5 7.1 7.0 7.5 82 | 79 7.4 Final | 7.5 7.3 71 7.3 8.4 7.8 8.9
pH Initial | 7.6 7.6 7.7 7.6 7.5 7.3 7.0 pH Initial | . 7.7 7.7 7.7 7.6 7.5 7.2 7.1
Final | 7.4 | 7.5 7.2 7.3 7.2 7.0 7.2 Final | 7.4 751 72 7.3 7.2 7.0 7.2
Alkalinity Hardness Conductivity Chlorine Sample ID
21 50 570 <0.05 010 07-NOV-16
32 51 580 <0.05 010 09-NOV-16
37 47 560 <0.05 010 11-NOV-16
Alkalinity Hardness Conductivity Chlorine Sample ID
32 48 170 <0.05 Synthetic Soft Water #4374
31 48 160 <0.05

501-224-5060 « FAX 501-224-5072



!

\ | | |
? ﬁi AMERICAN R Noverber 22,2016
- INTERPLEX Control No. 207100-1R

CORPORATION Page 30 of 32
LABORATORIES '

' Appendix B: Test 1002.0

SUMMARY REPORTING FORMS
CHRONIC BIOMONITORING
Ceriodaphnia dubia
SURVIVAL AND REPRODUCTION

Permittee: El Dorado Chemical Company
NPDES No.: AR0000752

Date and Time Test Initiated: November 8, 2016 at 1350
Date and Time Test Terminated: November 15, 2016 at 1130
Dilution water used: Synthetic Soft Water #4374

PERCENT SURVIVAL
. Percent Effluent
Time of Reading Control 0.7 % 09% 12% 16 % 21 %
24 hour 100 100 100 100 100 100
48 hour 100 100 . 100 100 100 100
7 day 100 90.0 100 100 100 100

NUMBER OF YOUNG PRODUCED PER FEMALE @ 7 DAYS

Percent Effluent

Replicates Control 0.7% 0.9% 12% 1.6 % 21 %

A 33 37 38 39 34 26

B 30 30 27 37 27 26

C 33 34 38 34 28 33

D 37 37 31 33 37 28

E 29 22 31 23 24 ’ 34

F 22 32 31 36 35 28

G 26 30 34 30 38 34

H 27 27 20 26 21 35

I 27 2 30 37 31 32

J 40 23 35 39 34 38
Mean per Adult 304 27.4 31.5 33.4 30.9 31.4
[Mean per Surviving Adult 304 30.2 31.5 334 30.9 314
CV% 17.8 18.1 17.0 16.4 18.5 13.2

CV = Coefficient of variation = standard deviation * 100 / mean
(calculated based on young produced by surviving females)
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SUMMARY REPORTING FORMS
CHRONIC BIOMONITORING
Ceriodaphnia dubia
SURVIVAL AND REPRODUCTION

. Fisher's Exact Test: ,

Is the mean survival significantly different (p=0.05) than the control survival for the % effluent
corresponding to (lethality):

a.) LOW FLOW OR CRITICAL DILUTION - (1.6 %) YES X NO
b.) 1/2 LOW FLOW DILUTION (NA) YES NO

. Dunnett's Test:

Is the mean number of young produced per female significantly different (p=0.05) than the control's
number of young per female for the % effluent corresponding to (significant non-lethal effects):

a.) LOW FLOW OR CRITICAL DILUTION : (1.6 %) YES X NO
b.) 1/2 LOW FLOW DILUTION (NA) YES NO

If you answered NO to 1.a) enter [0] otherwise enter [1]: 0 (TLP3B)

If you answered NO to 2.a) enter [0] otherwise enter [1]: 0 (TGP3B)

NOEC Ceriodaphnia Lethality: 21% (TOP3B)

LOEC Ceriodaphnia Lethality: 21 % (TXP3B)

NOEC Ceriodaphnia Sublethality: 21% (TPP3B)

LOEC Ceriodaphnia Sublethality: | 21% (TYP3B)

'Coeffici_ent of variation for Ceriodaphnia Reproduction: 18.5 (TQP3B)
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CHRONIC TOXICITY SUMMARY FORM
Ceriodaphnia dubia
CHEMICAL PARAMETERS CHART
PERMITTEE: EIl Dorado Chemical Company : Test Initiated: DATE: November 8, 2016  TIME: 1350°
NPDES NO.: ARQ000752 - Test Terminated: DATE: November 15, 2016 TIME: 1130

~ CONTACT:  Mr. Eddie Pearson
ANALYST: 280, 310, 314

DILUTION DAY DILUTION DAY
Control 1 2 3 4 | 5 6 7 0.7% 1 2 3 4 5 6 7
D.O. Initial | 8.0 7.6 8.1 7.8 8.2 8.3 8.6 D.O. Iniial | 8.0 7.6 8.0 7.8 8.0 8.0 8.3
Final,| 8.0 7.4 7.9 8.4 8.4 8.1 7.6 Final [ 7.8 7.4 8.2 8.0 8.4 8.1 7.9
-pH  Initial | 7.6 7.5 7.6 7.5 7.4 7.5 6.9 pH Initial | 7.6 7.6 7.6 7.6 7.4 7.3 7.0
Final | 8.0 7.9 7.9 7.9 7.4 7.1 7.9 Final T 8.1 7.9 8.0 7.9 7.4 7.2 7.8
DILUTION DAY ' DILUTION _ DAY .
09% 1 2 3 4 5 6 7 - 1.2% 1 2 3 4 5 6 7
D.O. Initial [ 7.6 7.6 8.0 7.8 7.8 7.8 8.3 D.O. Initial [ 7.8 7.8 8.1 7.8 7.5 8.0 8.6
Final | 8.0 75 8.2 8.7 8.2 8.1 7.6 Final | 7.9 7.4 8.1.] 84 8.6 8.1 7.7
pH Initial | 7.6 7.6 76 | 7.6 7.4 7.3 7.0 pH Initial | 7.7 7.6 7.7 7.6 7.5 7.3 7.0
Final T 8.1 8.0 8.0 8.0 7.4 7.2 7.8 Final | 8.1 7.9 8.0 7.9 7.4 7.2 7.8
DILUTION DAY DILUTION ’ DAY
1.6 % 1 2 3 | 4 5 |' 6 7 21% 1 2 3 4 5 6 7
D.O. initial [ 7.9 7.7 8.0 7.8 7.0 8.1 8.4 ,D.0. Initial | 8.0 7.8 7.9 8.0 8.2 8.2 8.4
Final [ 7.9 7.2 8.1 7.8 8.4 8.2 75 Final'| 7.9 7.8 8.1 8.0 8.1 8.2 76
pH Initial | 7.6 7.6 7.7 7.6 7.5 7.3 7.0 pH Initial | 7.7 7.7 1.7 7.6 7.5 7.2 7.1
Final | 8.2 7.9 8.0 7.9 7.4 7.2 7.8 Final | 8.1 7.9 8.1 8.0 74 | 7.4 7.8

Alkalinity Hardness Conductivity Chlorine Sample ID

21 50 570 <0.05 010 07-NOV-16
32 ' 51 580 <0.05 010 09-NOV-16
37 47 560 <0.05 010 11-NOV-16

Alkalinity Hardness Conductivity Chlorine Sample ID °
32 48 170 <0.05°  Synthetic Soft Water #4374
31 48 160 <0.05 Synthetic Soft Water #4394

8600 Kanis Road - Little Rock, AR 72204 www.americaninterplex.com 501-224-5060 « FAX 501-224-5072
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