X4961
Page 1 of 34

Bio-Analytical Laboratories (BAL)
ADEQ#88-0630
Project X4961

Bio-Analytical Laboratories’ Executive Summary

Permittee: = Camden Water Utilities
P.O. Drawer J
Camden, AR 71711
Project #:  X4961
Outfall; QOutfall 002
Permit #: AR0022365
Contact: David Richardson
Test Dates: December 12 - 14, 2012
Test Type:  48-hour acute definitive toxicity test using Daphnia pulex (EPA 2021.0)
48-hour acute definitive toxicity test using Pimephales promelas (EPA 2000.0)
Results:

For Daphnia pulex:

1. if the NOEC for survival is less than the critical dilution (28%), enter a “1"; otherwise, enter a
“0" for Parameter No. TEM3D- 0.

2. Report the NOEC for survival, Parameter TOM3D - 37%.

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

7.62%.

For Pimephales promelas (Fathead Minnow):

1. If the NOEC for survival is less than the critical dilution (28%), enter a “1"; otherwise, enter a
“0" for Parameter No. TEM6C- 0.

2. Report the NOEC for survival, Parameter TOM6C - 37%.

3.Report the highest (critical dilution or control) Coefficient of Variation, Parameter TQM6C -
0.00%.

This report contains a total of 34 pages, including this page. The results pertain only to the samples listed in
the chain of custody decuments in Appendix A. The information contained within meets the requirements set
forth by ADEQ. The chemical results in this report are for monitoring purposes only and should not be
included on discharge monitoring reports.
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1.0 Introduction

Bio-Analytical Laboratories (BAL), Doyline, Louisiana conducted two 48-hour acute
definitive toxicity tests for Outfall 002 at Camden Water Utilities, Camden, Arkansas. The test
organisms used were the cladoceran, Daphnia pulex, and the fathead minnow, Pimephales
promelas. 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 LC,, 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).

2.2 Test Organisms

The Daphnia pulex test organisms were raised in-house and were less than 24 hours old
at test initiation. The fathead minnow test organisms were also raised in-house and were
approximately two days old at test initiation. The test organisms were acclimated to test
temperature and dilution water hardness prior to test initiation. Forty-eight hour reference
toxicant tests 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 acute toxicity tests were 37.0, 28.0, 21.0, 16.0 and
12.0 percent effluent and a reconstituted water control. The critical dilution was defined as 28
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

Two 24-hour composite samples of Outfall 002 were collected by Camden Water Utilities
- personnel on December 11 and 12, 2012. Upon completion of collection, the sample was chilled
to 4° Celsius and delivered to Bio-Analytical Laboratories by BAL personnel.

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 was measured with a Capital Controls® amperometric titrator and recorded if
present. The total ammonia level was measured using a HACH® test strip. Dissolved oxygen,
pH and conductivity measurements were taken on the control and each test concentration at test
initiation, at each renewal and at test termination. Alkalinity and hardness levels were measured
on the cpntrol 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 AEMCR 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 LCy, values values were obtained by approved EPA methods of analysis,
using the ToxCalc statistical program.

3.0 Results and Discussion

The results of the tests can be found in Table 1. Significant differences in survival were
not noted in either test. The NOEC value for both tests was 37 percent effluent (p=.05).

Table 1: Results of the 48-hour Acute Definitive Toxicity Test

Test Organism Daphnia pulex Fathead minnow
Control 7 95.0 100.0
12.0 82.5 100.0
16.0 {775 97.5
21.0 ) 85.0 ' 100.0
280 90.0 : 100.0
37.0 75.0 | 1000

The 48-hour reference toxicant test results indicate that the test organisms were within the
respective sensitivity range. The graphs of the acute reference toxicant tests can be found in
Appendix D- Quality Assurance Charts.

A
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4.0 Conclusions

The two composite samples of Outfall 002 collected from Camden Water Utilities,
Camden, Arkansas, on December 11 and 12, 2012, were not found to be lethally toxic to the
Daphnia pulex test organisms nor the fathead minnow test organisms in the 28 percent critical
dilution after 48 hours of exposure (p=.05).
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5.0 Reference

EPA, 2002. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to
Freshwater and Marine Organisms, Fifth Edition. EPA-821-R-02-012, Office of Water.
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Client: CMDN/Camden Water Utilities
Address: -P.O. Box J,
NPDES#AR00223§5
Technicians: EGB/AH/LGZ/RC

. *

pate12-]19]13 Time 15 SO
Test terminated:

Date |qal M?;a JO
Dissolved Oxygen Meter: odel #

pH Meter: Model #Orion 230A+
Conductivity Meter: Model # Control Co.
Amperometric Titrator:

Camden, AR 71711

Ooutfall 002 .

Test initiated:

Time

Sample Information

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

Project# )(L-‘QLD\ Test started: Date_%%&a " Time 1@5
Clientcamder\ \/\)Od@f

sample Description (X)) > Test Species 9] DIMYYEIQS oy | 1D
Technician: Ohour__ RC ' )

Test ended: Date|M4 iiD> Pime /NHUQO

24hour &Y 48hour_OH) 72hour . 96hour

Time: ) Ohour 16RS _ 24hourl 110 48hour WO 72hour .. 96hour
Temperature (C): Ohoura4.® 24hour .l 48hour . 72hour 36hour .

Test Replicate Test # Live Organisms Dissolved Oxygen
Dilution ‘Salinity )

PR Conductivity

24 48 72 96 24 48 72 96

A A0 | beal

48 48 72

o
L

1 (o

|

) 4
I

50 0 B 0 B0
oo-xl;ng;d |
N B0 BA

0090'900090
s 1 S B
R A 0 po O

~ Chemistry. Tech
prereneval/postrenewal

196vX

ACUTE2 020809 Rev.

$€ 40 0Z @bed




Project#

XUQue §

criene (O3 Woder

Sample Description (I)’(;'

Test started: Date%a'éa
Test ended: Daté&ﬂﬂ@

Test SpeciesE DHWSGS

IR {15 0
Technician: Ohour €c 24hour_d 48hour 72hour, . 96hour { tha
Time: Ohour Eﬁés 24hour|71)Q _ 48hour 72hour | 96hour
Temperature (°C): Ohour 24hour£.gg 48hour 72hour 96hour
Test Replicate Test # Live Orgénisms Dissolved Oxygen pH Conductivity “
Dilution Salinity )
0 2¢ |48 |72 t9s Jo 24 {48 ]2 96 jo 28 a8 |72 |ss 24 |48 }72 |96 |
Vo ™ s . _
Y ' 1Ay
lz1 | n | )2 AN g.o[ Vo> ol

|

i Zl—1h

O oI < <l "¢

SR

s
s
3
<
A

o0 PO b0 o B0

Chemistry Tec
prerenewal/postrenewal

ACUTE2Z 020809 Rev.

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

Time /eSS
Time/PHD

$€ Jo 1Z abeqg

196¥X




X4961
Page 22 of 34

APPENDIX C
STATISTICAL ANALYSIS




X4961

Daphnid Acute Test-48 Hr Survival Page23oft
Start Date:  12/12/2012 Test1D: X4961DP Sample I1D: 2
End Date: 12/14/2012 Lab|D: ADEQ880630 " Sample Type: EFF1-POTW
Sample Date: 12/12/2012 Protocol: EPAAWO02-EPA/821/R-02-01 Test Species: DP-Daphnia pulex
Comments: '
Conc-% 1 2 3 4 5
D-Control 1.0000 0.8750 08750 1.0000 1.0000
12 1.0000 0.6250 1.0000 0.7500 0.7500
16 0.8750 1.0000 0.7500 0.6250 0.6250
21 1.0000 1.0000 0.5000 0.7500 1.0000
28 0.8750 08750 08750 0.8750 1.0000
37 0.7500 05000 0.8750 0.7500 08750
Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
D-Control 0.9500 1.0000 1.3196 1.2094 13931 7.623 5
12 0.8250 0.8684 1.1585 09117 1.3931 19.095 5 1345 2360 0.2829
16 0.7750 0.8158 1.0946 09117 1.3931 18.911 5 1877 2360 0.2829
21 0.8500 0.8947 1.2024 0.7854 1.3931 23.043 5 0.978 2360 0.2829
28 09000 009474 12462 12094 1.3931 6.591 5 0613 2360 0.2829
37 07500 0.7895 1.0597 07854 1.2094 16.371 5 2168 2360 0.2829
Auxiliary Tests Stafistic - Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {(p > 0.05) 0.97 0.927 -0.3177 -0.3261
Bartlett's Test indicates equal variances (p = 0.23) 6.82014 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TJU  MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 37 >37 2.7027 0.19733 0.21033 0.04659 0.03592 0.29814 5,24
Treatments vs D-Control
3201

Page 1 ToxCalc v5.0.23 . Reviewed by:




Acute Fish Test-48 Hr Survival

Start Date:  12/12/2012 Test ID: X4961PP Sample ID: 2
End Date: 12/14/2012 tabiD: ADEQ880630 Sample Type: EFF1-POTW
Sample Date: 12/12/2012 Protocol: EPAAWO02-EPA/821/R-02-01 Test Species: PP-Pimephales promelas
Comments:
Conc-% 1 2 3 4 5

D-Control  1.0000 1.0000 1.0000 1.0000 1.0000
12 1.0000 1.0000 1.0000 1.0000 1.0000
16 1.0000 0.8750 1.0000 1.0000 1.0000
21 1.0000 1.0000 1.0000 1.0000 1.0000
28 1.0000 1.0000 1.0000 1.0000 1.0000
37 1.0000 1.0000 1.0000 1.0000 1.0000

Equality of variance cannot be confirmed

“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 . 1.3931 0.000 5
12 1.0000 1.0000 1.3931 1.3931 1.3931 0.000 5 2750 16.00
16 0.9750 09750 1.3564 1.2094 1.3931 6.055 5 2500 16.00
21 10000 1.0000 1.3831 1.3931 1.3931 0.000 5 2750 16.00
28 1.0000 1.0000 1.3931 1.3931 1.3931  0.000 5 2750 16.00
37 1.0000 1.0000 1.3931 1.3931 1.393t 0.000 5 2750 16.00
Auxiliary Tests ' Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.41613 0.927 -3.8705 19.8512

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

Steel's Many-One Rank Test 37 >37 2.7027
Treatments vs D-Control

Page 1 ToxCalc v5.0.23

/;7:1) )2,
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APPENDIX D
QUALITY ASSURANCE CHARTS




48-hour Acute Reference Toxicant Test Resuits for Daphnia pulex

CV% =29.9
351 -\\
3 3
3} +2 8D
3 2.5
b1 2] +1 8D
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- ] Mean
§ " /A'AVL’/
£ -1 8D
2 1
28D
0.5 ]
0 4
A ) '3' ,\q, '0' '(1' \'1' Y NN R
66(1,\ 6\\0"’\ &\0‘-’5\6&‘5 q\@\ Kod Qo"\ \6*’\ '3519\ & \«\@@\6‘4\% \Qh\\\ N éﬁ’ o > 6‘6\\ (b\«") Q\e\ ,\\Q\
Test Initiated
Dates Values Mean -1 8D -2 8D +1 8D +2 SD
06/21/11 0.1800
07/05/114 1.9000 1.0400 0.0000 0.0000 2.2562 3.4724
08/09/11 2.0400 1.3733 0.3375 0.0000 2.4092 3.4450
08/31/11 2.0400 1.5400 0.6309 0.0000 2.4491 3.3581
09/06/11 2.3200 1.6960 0.8349 0.0000 2.5571 3.4182
09/28/11 2.0000 1.7467 0.9665 0.1864 2.5268 3.3068
10/05/11 1.8300 1.7586 1.0457 0.3329 24714 3.1843
11/08/11 2.0400 1.7938 1.1263 0.4589 2.4612 3.1286
12/20/11 1.4100 1.7511% 1.1138 0.4765 2.3884 3.0257
01/17/12 2.0100 1.7770 1.1706 0.5642| 2.3834 2.9898
02/06/12 2.1100 1.8073 1.2233 0.6393 2.3912 2.9752
03/30/12 1.0800 1.7487 1.1516 0.5565 2.3417 2.9368
04/16/12 1.3900 1.7192 1.1410 0.5627! 2.2975 28757
05M14/12 1.5800 1.7093 1.1525 0.5957 2.2661 2.8229
06/26/12 0.9200 1.6567 1.0827 0.5088 2.2306 2.8046
07/06/12 2.0100 1.6788{ 1.1173 0.5558 2.2402 2.8017
08/07/12 1.6600 16776 1.1340 0.5903 22213 2.76850
09/12/12 1.7800 1.6833 1.1553 06273 22113 2.7393
10/02/12 1.6600 1.6821 1.1690 0.6558 2.1953 2.7084
11/06/12 1.5500 1.6755 1.1752 0.6748 2.1758 2.6762
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2012 48-hour Reference Toxicant Test Results for Pimephales promelas

CV% =9.16
9
]
g ¥ — 423D
% , | +1SD
@ ] | Mean
2 )
= 6 1 -18D
2 25D
-4 5 ] W
4 . et r
N \ \" W v »3' NN (" & W ,\q, N
g ®@°’° q\é’ "\\ \\03‘) S m\é\ @60&"’\@%\‘” F S S
Date Test initiated
Dates Values Mean -1 8D -28D +1 8D +2 SD
07/26/11 6.1800
08/02/11 5.8100 5.9950 5.7334 5.4717 6.2566 6.5183
08/30/11 6.8500 6.2800 5.7528 5.2257 6.8072 7.3343
09/06/11 7.0900 6.4825 5.8915 5.3005 7.0735 7.6645
09/28/11 5.6700 6.3200 5.6923 5.0646 6.9477 7.5754
10/05/11 6.9500 6.4250 5.8075/. 5.1899 7.0425 7.6601
11/08/11 5.6700 6.3171 5.6853 5.0535 6.9490 7.5808
11/22/11 7.2700 6.4363 5.7612 5.0862 7.1113 7.7863
12/06/11 6.9500 6.4933 5.8391 5.1848 7.1476 7.8018
01/03/12 7.0800 6.5500 5.9077 5.2653 7.1923 7.8347
02/07/12 6.4600 6.5418 5.9318 5.3219 7.1518 7.7618
03/06/12 5.6700 6.4692 5.8355 5.2017 7.1029 7.7366
04/03/12 6.5600 6.4762 5.8689 5.2616 7.0834 7.6907
05/08/12 6.3700 6.4686 5.8845 5.3003 7.0527 76368
06/21/12 7.8200 6.5587 5.8964 5.2342 7.2208 7.8832
07/05/12 7.0300 6.5881 5.9376 5.2870 7.2387 7.8892
08/01/12 6.0900 6.5588 5.9174 5.2761 7.2002 7.8416
09/04/12 6.5700 6.5594 5.9372 5.3150 7.1817 7.8039
10/01/12 6.9500 6.5800 5.9687 5.3574 7.1913 7.8026
11/01/12 7.0600 6.6040 5.9994 5.3948 7.2086 7.8132
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Acute Forms
Daphnia pulex Survival

Permittee: Camden Water Utilities
NPDES Permit Number: AR0022365

Composite Collected From: 12/10/12 . ' To: 12/11/12
From: 12/11/12 To: 12/12/12
Test Initiated: 12/12/12
Dilution Water Used: Receiving Water X  Reconstituted Water
Dilution Series Results - Percent Survival
TMEOFRGADING  |Rep o . Jum |6 Ju s |m
24-hour A 1100 100 87.5 100 87.5 75.0
B 100 100 100 100 87.5 lQO
C 100 100 75.0 75.0 87.5 87.5
D 100 87.5 75.0 87.5 87.5 87.5
E 100 87.5 75.0 100 100 100
48-hour A 100 100 87.5 100 875 757.0
B 87.5 62.5 100 100 87.5 7 50.0
C 87.5 100 750 1500 87.5 87.5
D 100 75.0 62.5 75.0 87.5 75.0
E 100 75.0 625 | 100 100 87.5
Mean | 950 82.5 77.5 85.0 90.0 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 (28%) YES X NO
b.)v2s LOW FLOW OR 2X CRITICAL DILUTION (N/A%) YES NO
2. Enter percent effluent corresponding to the LCg, below:

LC,, = N/A% effluent

95 % confidence limits: N/A

Method of LC,, calculation: N/A
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 S on DMR Form, parameter TFM3D




Permittee: Camden Water Utilities
NPDES Number: AR0022365

Biomonitoring

Daphnia 48 hour Acute Static Renewal

Chemical Parameters Chart*

Contact: David Richardson
Analyst: Haughton :
Sample Collected From: Date 12/10/12  Time 0800
Date 12/11/12  Time 0800
Test Begin Date 12/12/12  Time 1550
_Test End ' Date 12/14/12 Time 1435 . .
.. Hardhess * CopH
0 84 8.3 8.2 249 24.6 249 L 32.0 52.0 7.9 7.8 7.8
12 84 8.3 8.1 249 24.6 24.9 8.0 79 7.7
16 8.4 8.3 8.1 249 24.6 24.9 8.0 7.9 7.8
21 8.4 83 8.0 249 24.6 24.9 8.0 8.0 7.7
28 8.4 8.3 7.9 249 24.6 249 8.0 8.0 7.7
37 84 83 7.8 249 24.6 [ 24.9 | 48.0 52.0 52.0 440 80 80 7.9

*This Form is to be submitted with each DMR.

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

€ Jo o¢ abed

L96¥X
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Acute Forms
Fathead Minnow Survival

Permittee: Camden Water Utilities
NPDES Permit Number: AR0022365

Composite Collected From: 12/10/12 To: 12/11/12
From: 12/11/12 To: 12/12/12
Test Initiated: 12/12/12
Dilution Water Used: Receiving Water X Reconstituted Water
Dilution Series Results - Percent Survival
fivE OF READING  © prep o |t e Jaroefmo o fmo
24-hour A 100 100 100 0o | 100 100
B ¢ |100 |100 100 100 100 100
C 100 100 100 100 7 100 100
D 100 100 100 100 100 100
E 100 100 100 100 100 100
48-hour A 100 100 100 100 100 100
B 7 100 100 87.5 100 100 100
C 100 100 100 100 100 100
D 7 100 100 (00 100 100 7 100
E 100 100 100 100 100 100
Mean 100 100 97.5 100 100 100

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 (28%) YES X NO
b.)s LOW 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: N/A

Method of LC,, calculation: N/A
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
Fathead Minnow 48 hour Acute Static Renewal

Chemical Parameters Chart*

Permittee: Camden Water Utilities i

NPDES Number: AR0022365

Contact: David Richardson

Analyst: Callahan ,Haughton

Sample Collected From: Date 12/10/12  Time 0800

To: Date 12/11/12  Time 0800

Test Begin Date 12/12/12  Time 1625

Test End _Date 12/14/12 Tim_e 1440
0 8.4 83 17 24.8 24.6 249 32.0 52.0 79 7.8 75
12 8.4 8.3 7.7 24.8 24.6 249 8.0 79 7.6
16 84 8.3 1.7 24.8 24.6 249 8.0 79 7.6
21 8.4 8.3 7.7 (248  |246 |249 8.0 8.0 7.7
28 8.4 83 7.7 24.8 24.6 249 8.0 8.0 7.7
37 8.4 83 7.6 24.8 24.6 249 480 52.0 520 440 8.0 8.0 78

*This Form is to be submitted with each DMR.

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

€ 40 Z¢ abeq

196vX
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Bio-Analytical Laboratories

3240 Spurgin Road (318) 745-2772
Post Office Box 527 1-800-259-1246
Dovtine, LA 71023 . Fax: (318) 745-2773

REPORT QUALITY ASSURANCE FORM (v. 31612)

client:__ QNN \MQ ey

Project#: \(Liq (o |

Chain of Custody Documents Checked by: @H l@‘ %\‘ I
' Technician/Date

Raw Data Documents Checked by: W\ \91 90‘ '

Technician/Date
Statistical Analysis Package Checked byg [ 36 [ ! &U)T} ) B\
: Quality Manager/Date
Quality Control Data Checked by:% ] / Al / |
Quality Manager/Daté
Report Checked by: 566 . I 1 Il‘5
Quality Managexl/Dat'e

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 true, accurate and complete.

SN SZ%Q @Zcﬁgﬂﬁﬁ 2l

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.
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