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INTRODUCTION

At the request of Metropolitan Water Reclamation District (MWRD), EA Engineering, Science,
and Technology performed acute toxicity testing on composite samples of Outfall 001 final
effluent from MWRD’s Stickney Water Reclamation Plant in Cicero, Illinois. The effluent
composite sample was collected on 15-16 May 2017. The test organisms, Ceriodaphnia dubia
(water flea) and Pimephales promelas (fathead minnow), were exposed to 100, 50, 25, 12.5 and
6.25 percent effluent, and a laboratory water control. The objective of this study was to assess
the acute lethality of the effluent sample to the test species, expressed as a 48-hour (C. dubia), or

96-hour (P. promelas) median lethal concentration (LC50).

This toxicity testing was conducted following EA’s standard operating procedures (EA 2013)
which are in accordance with US EPA guidance (US EPA 2002). The results of the acute
toxicity tests were analyzed using the ToxCalc statistical software package (Version 5.0,
Tidepool Scientific Software) and followed US EPA guidance (US EPA 2002). Summaries of
sample and test information are presented on pages 5-6 for C. dubia and on pages 7-8 for

P. promelas. Copies of raw data sheets and statistics are included in Attachment I. The Report

Quality Assurance Record is included as Attachment 1.
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SUMMARY OF RESULTS

The results of the acute toxicity tests indicated that the 15-16 May 2017 Outfall 001 effluent
sample was not acutely toxic to Ceriodaphnia dubia or Pimephales promelas. The results of
these toxicity tests comply with current NELAC standards.

The results of the C. dubia acute toxicity test are presented on page 6. After 48 hours, there was
100 percent survival in all of the effluent concentrations and in the dilution water control. The
48-hour C. dubia LC50 for this test was >100 percent effluent (<1.0 TU,).

In the P. promelas acute toxicity test (page 8), at the end of 96 hours there was a minimum of 85
percent survival in all of the effluent concentrations. The laboratory control had 100 percent
survival. The resulting 96-hour LC50 for P. promelas was >100 percent effluent (<1.0 TUs,).

In conformance with EA’s quality assurance/quality control program, monthly reference toxicant
tests using sodium chloride (NaCl) and potassium chloride (KCI) were performed on the in-
house cultured test species. The results of the C. dubia reference toxicant test were acceptable,
with a 48-hour LC50 of 1,980 mg/L NaCl, and acceptable control chart limits of 1,461-2,163
mg/L NaCl. The results of the P. promelas reference toxicant test were acceptable, with a
48-hour LC50 of 913 mg/L KCI, and acceptable control chart limits of 673-1,260 mg/L KCI.
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SUMMARY OF SAMPLE/TEST INFORMATION

Test: Ceriodaphnia dubia 48-hour static acute toxicity test

Test Procedure: EA Protocol CD-AC-04
Acute assay with water flea (Ceriodaphnia dubia)

Client Name: Metropolitan Water Reclamation District (MWRD)
Sample Description: Outfall 001 Final Effluent
EA Accession Number: AT7-173

Collection Time and Date: 0600, 15-16 May 2017

Receipt Time and Date: 1030, 17 May 2017
Dilution Water Description: Moderately hard synthetic freshwater
EA Test Number: TN-17-146

Test Initiation Time and Date: 1427, 17 May 2017

Test Completion Time and Date: 1525, 19 May 2017
Number of Replicates: 4
Number of Organisms Per Replicate: 5
Test Chamber: 30 ml cup

Volume per Test Chamber: 15 ml

Organism Lot Information

Lot Number: N/A
Source: EA’s Culture Facility (Hunt Valley, Maryland)
Age: <24 hours old

Reference Toxicant Test Information

Reference Toxicant: Sodium chloride (NaCl)

EA Test Number: RT-17-067

48-hour LC50: 1,980 mg/L NaCl

Laboratory control chart acceptability range for 48-hour LC50: 1,461-2,163 mg/L NaCl

page 5 EA Report Number 7530



SUMMARY OF SAMPLE/TEST INFORMATION (continued)

Test Species: Ceriodaphnia dubia (water flea)
Outfall 001 Final Effluent — MWRD
15-16 May 2017

TN-17-146

Sample Description:
Sample Date:
EA Test Number:

Test Concentration 48-Hour Survival

(percent effluent) (percent)
Lab Control 100
6.25 100
12.5 100
25 100
50 100
100 100

48-Hour LC50 (percent effluent): >100 (TUa<1.0)

Water Quality Parameters on Test Solutions Range
Temperature (°C): 24.3-26.0
pH: 7.8-8.3
Dissolved Oxygen (mg/L): 7.7-8.3
Conductivity (uS/cm): 331-1,089

Water Quality Parameters Measured on Sample Upon Receipt

Temperature (°C):

pH:

Total Residual Chlorine (mg/L):
Alkalinity (mg/L as CaCO3):
Hardness (mg/L as CaCOs3):
Conductivity (uS/cm):

page 6

Outfall 001
(AT7-173)

3.1
8.1
<0.01
160
240
1,041
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SUMMARY OF SAMPLE/TEST INFORMATION

Test: Pimephales promelas 96-hour static renewal acute toxicity test

Test Procedure: EA Protocol FH-AC-04
Acute assay with fathead minnows (Pimephales promelas)

Client Name: Metropolitan Water Reclamation District (MWRD)
Sample Description: Outfall 001 Final Effluent
EA Accession Number: AT7-173

Collection Time and Date: 0600, 15-16 May 2017

Receipt Time and Date: 1030, 17 May 2017
Dilution Water Description: Moderately hard synthetic freshwater
EA Test Number: TN-17-147

Test Initiation Time and Date: 1507, 17 May 2017

Test Completion Time and Date: 1423, 21 May 2017
Number of Replicates: 2
Number of Organisms Per Replicate: 10
Test Chamber: 1-L beaker

Volume per Test Chamber: 250 ml

Organism Lot Information

Lot Number: FH7-5/15-16
Source: EA’s Culture Facility (Hunt Valley, Maryland)
Age: 1-2 days old (hatched within a 24-hour period)

Reference Toxicant Test Information

Reference Toxicant: Potassium chloride (KCI)

EA Test Number: RT-17-074

48-hour LC50: 913 mg/L KCI

Laboratory control chart acceptability range for 48-hour LC50: 673-1,260 mg/L KCI
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SUMMARY OF SAMPLE/TEST INFORMATION (continued)

Test Species:
Sample Description:
Sample Date:

EA Test Number:

Test Concentration
(percent effluent)

Lab Control
6.25
12.5

25
50
100

96-Hour LC50 (percent effluent):

Pimephales promelas (fathead minnow)
Outfall 001 Final Effluent — MWRD
15-16 May 2017

TN-17-147

48-Hour Survival 96-Hour Survival

(percent) (percent)
100 100
100 100
85 85
90 90
100 100
100 100

>100 (TUa<1.0)

Water Quality Parameters on Test Solutions Range
Temperature (°C): 24.2-25.9
pH: 7.6-8.3
Dissolved Oxygen (mg/L): 53-83
Conductivity (uS/cm): 317 - 1,058
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(16 pages)



Chain-of-Custody Record

® EA Engineering, Science,

and Technology
e Sample Shipped By: (circle
EA Ecotoxicology Laboratory __5::-@ % P v )
231 Schilling Gircle Eta= Fod. Ex Other
Hunt Valley, Maryland 21031 =dha= @ T '
Telephone: 410-584-7000 et i 19
Fax: 410-584-1057 — Tracking #: V& 233 682 019115 28006

Client: MWR Db’ ¢

NPDES Number: 1 COAZOE R Giiont purchase Order number:_$00 8 794
City/State Collected: Ciceto s I

Project No.:

PLEASE READ SAMPLING INSTRUCTIONS ON BACK OF FORM

Collection Sample Description
= Number g - Stant End (including Site, Station Number/Volume
i (office use only) Composite Date/Time Date/Time Numbet, and Qutfall Number) of Container
XSl oelselr ota|STubney whP Cel fgtont il 01 | | 3ol
: 4 ~
-

Sampled By; Date/Time Received By: Date/Time

' =

% M, Spefiz c84S
Sampler's Printed Name; Title: Relinguished Date/Time
Mok Follie s |Asushat dgore sy | ZF

Relinquished By:

Date/Time

Was Sample Chilled During Collection? @ No

Sample Coilection Parameters
Visual Description:  yedlpes
Temperature (°C): & *c

pH: 7.t&

TRC (mgiLy: & mf /'

Other:

White-Report Production
EA 0534 FEB Rew.11/16

Laboratory 4

Comments:

Yellow-Laboratory

Pink-Client/Sampler
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Client:

MWD

SAMPLE CHECK-IN

FOR TESTING

EA Accession Number: AT7-113

Acceptable
Parameter Range Measurement* Date Time Initials
Temperature (°C <4 ; e .

e 3. stafr7| 1030 | mMT
Is ice present? - \/ ( \
pH 6.0-9.0 5.1
TRC (mg/L <0.01
(molt) /6.0
Visual Description -
P Clear N% N! N
*If outside acceptable range, contact project manager.
OTHER PARAMETERS IF REQUIRED (SEE STUDY PLAN):

Acceptable
Parameter Range (v) Date Time Initials
Ammonia -
(preserve aliquot)

Acceptable
Parameter Range Measurement* Date Time Initiais

Salinity (ppt) -
2820198 2806
2 285682
Uf# | s
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m TOXICITY TEST SET-UP BENCH SHEET

Project Number: 70005.15
Client: MWRD
QC Test Number: TN-1-#ie

TEST ORGANISM INFORMATION

Common Name: Water flea Adults Isolated (Time, Date): slight 1ecz
Scientific Name: C. dubia Neonates Pulled & Fed (Time, Date): % [#7 fi;'? (005
Lot Number: N/A Acclimation: <24hrs Age: <24 hrs
Source: EA Culture Water (T/S): __23.§ °C 0 ppt

TEST INITIATION

Date Time Initials Activity
ST oS T Dilutions Made
! ‘l/ \L Test Vessels Filled
; 1877 Organisms Transferred
N 457 A Head Counts
TEST SET-UP

Sample Number: _AT1-{73
Dilution Number: __t070- ;9%

Test Concentration Volume Test Material Final Volume
Control 0 ml 200 mi
6.25% 12.5 ml
12.5% - 25ml
25% 50 ml
50% 100 ml
100% 200 ml

v

ATS-T26
11/06/00
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Project Number: 70005.15

Client: MWRD

QC Test Number; TN-1-1Hl

ACUTE TOXICITY TEST DATA SHEET

TEST ORGANISM

Common Name: Water flea

Scientific Name: C.dubia

Beginning Date: 5_—“.?“7 Time; 3947
Ending Date: 5} IG\} 17 Time: {525

TESTTYPE:  (Slatic ) Flowthrough

Test Material: Effluent TARGET VALUES Renewal  / (Non-renewal>
Accession Number: _AT7- 113 Temp: 25+1 °C DO >4.0 mg/l Test Container: 30 ml cup
Ditution Water: Mod Hard pH: _6.0-9.0 Salinity: 0 ppt Test Volume: 15 m!
Accession Number: _ L1185 Photoperiod: 16 ¢ 8 & Light intensity: 50 - 100 fc Test Duration: 48 hrs
T .
“Number of Temperature Dissolved Oxygen nductivity (uSfcm)
Live Organisms (°C) pH mg/L Salinmty (ppty——"
Concentration Rep | O [ 24 |48 |72 |96} 0 (24 | 48172 96| 0 |24 |48 | 72| 96| 0 [24 48| 7296} 0 | 244872 96
Control AlSis b 24 Y289 A2 [RAIBA 8.0 4% 53 1350365
B [ 5 S
C g |55
D [ & ¢l5
0 - e |a , . A b i , 3 | 2 e U
6.:25% A5 s § P | 55| 145, 5 1%, X 59| 39%403
B 6155
Clg|s |5
D ls|s5 |5
[4) P S P Py a e - v
12.5% Alslsis A | © 524080 $201.4/%.5 Q15|43
B §le |5
C 15|55
D | & 3|5
Meter Number AN AN R AR (R R [ G LR LT SN ERI T o
Time P57 130 s il evhais el KRNI || s P B 1)
tnitials AN FIRSE | (o6 M1Rs8 | R34 AN PAT st [R98
EPA Test Method: EPA 821-R-02-012 (CHECK ONE}
12/02/08
Cerlodaphnia: 2002.0 X Fathead:2000.0 Americamysis: 2007.0 Menidig:2006.0 ATS-TO1

Magnalpulex: 2021.0

Trout: 2019.0

Cyprinodon: 2004.0 OTHER:
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Project Number: 70005.15

Client: MWRD

QC Test Number: TN-11-H{

Test Material: Effiuent

Accession Number; _ ATT- 113

Dilution Water: Mod Hard

Accession Number: LD 168

ACUTE TOXICITY TEST DATA SHEET

TEST ORGANISM
Common Name: Water flea

Scientific Name: _C.dubia
TARGET VALUES

Temp: 2541
6.0-9.0
Photoperiod: 16¢ 8 4

pH:

°C

DO: »4.0
Salinity: 0

Light Intensity; 50 - 100 fc

Beginning Date: 5“'1“ 7 Time: 14271
Ending Date: Shig ']t’-} Time: J52%
TEST TYPE: / Flowthrough

Renewal [ ({ Non-renewal

mg/L Test Container: 30 ml_cup

ppt Test Volume: 15 ml
Test Duration: 48 hrs

EPA Test Method: EPA 821-R-02-012 (CHECK ONE)

Ceticdaphnia: 2002.0__ X
Magnalpulex: 2021.0

Fathead:2000.0
Trout: 2019.0

Americamysis: 2007.0

Menidia:2006.0

Cyprinodon: 2004.0 OTHER:

——
Number of Temperature Dissolved Oxygen &on\dg’:ﬂ@
Live Organisms (°C) pH mg/L STy (o5t
Concentration | Rep G |24 |48 172 | 96| 0 (24|48 |72|96| 0 |24 |48 |72 |96 ]| 0 J24 48|72 96| 0 | 24|48 | 72 | 96
25% A lele |8 744 | M A26.0 8231420 s.2[ta)sl SH B36|542
B |5]5 |5 |
C ! S|s
D155 |5
W | Als 518 242 AB R 5.2/2.4 8.\ G207 1Y
B |4 s |S -
cls 5|5
D 15| 5|5
100% Als 1515 N [ WHE o 7.0 [1.BR A 250 5\ (@3 | 1530 g
B 1 | S < %.3
15 S |5y
D £S5 |s
Meter Number , Y361 (1% 614634 §15 631649 (56321639
Time 7] 1331/ 1525 LA S 21305 | (51 HIZ] 1R i519 Iz | 395159
Initials 1 655 | iS5 M | asblest g | 5B | RS e | Bsh 1008 M R ISE
wli T
T ()

12/02/08
ATS-TO1
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m RANDOMIZATION CHART

Project Number: ___70005.15
Client: MWRD
QC Test Number: _TIN-+#77-14¢ s/ wits)

5 4 1 3 6 2
1 5 3 2 4 6
6 2 4 1 5 3

ATS-T48c
03/01/00



EA
TOXICOLOGY LABORATORY BENCH SHEET
Project Number: _ 70005.15

Client: MWRD
QC Test Number: TN-17-14e

Date/Time/Initials Comments/Activity

ATS-T29
03/01/00
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TOXICOLOGY LABORATORY CORRECTION BENCH SHEET

Project Number: 70005.15

Client: MWRD

QC Test Number: TN-17-i46

Correction Explanations

(a) Technician Error-Mathematical

(b) Technician Error-Manual Data Recording

(c) Technician Error-Head Count Observation

(d) Technician Error-Overwrite

(e) Technician Error-Missing Data

(f) Technician Error-Lost Organism

(g) Technician Error-Transcription Error

(h) Technician Error-Other:

(i) Meter Malfunction

ATS-T78
0511116
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TOXICITY TEST SET-UP BENCH SHEET

Project Number: 70005.15
Client: MWRD
QC Test Number: TN-i1-147

TEST ORGANISM INFORMATION-

Common Name:

Fathead minnow

Adulis Isolated (Time, Date):

Scientific Name: P. promelas Neonates Pulled & Fed (Time, Date):
Lot Number: _ FH1-5|5- il Acclimation: <24 hrs Age: __!"2days
Source: EA Culture Water (T/S): __ 238 °C 0 ppt
. Coeds e s CTESTSET-UPY ST S
TEST INITIATION CONCENTRATION SERIES
Test Volume Final
Date Time Initials Aciivity Concentration Test Material Volume
!, ! Conrol Ooml 500mi
i1 )
SHilly {4a0s VS Dilutions Made 6.25% 31.25ml
. %
g { \ 12.5% 62.5ml
! i
\ N 5 Test Vessels Filled 25% 125ml
| ; 50% 250m!
ii {507 ! °
E W _ Organisms Transferred 100% 500mi
v
\1/ 343 ASA Head Counts
Comments:
S - INTERMEDIATE DILUTION PREPARATION AND 'FEEDING -
DILUTION PREPARATION FEEDING
Food: Arfemia
Sample / Time, Initials, Time, Initials, Time, Initials,
Day Date Time Initials g)iluent Day Amount Amount Amount
, B -3
0 ginlm WS MT orms | O - -
1 1 - -
_ ATI-113 . -~
2 shalll (1SS MT “ozao | 2
3 3 —_ —_
4 4
5 5
6 6
ATS-T27

09/22/68
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ACUTE TOXICITY TEST DATA SHEET

i

Magnal/pulex: 2021.0 Trout: 2019.0

Cyprinodon: 2004.0 CTHER:

Project Number: 70005.15 TEST ORGANISM Beginning Date: g h‘?‘l“( Time: 1507
Client: MWRD Common Name: Fathead minnow Ending Date: 5/?!{!7 Time: 42
QC Test Number: TN- 1447 Scientific Name: _P. promelas TEST TYPE: ! Flowthrough
Test Material: Effluent TARGET VALUES / Non-renewal
Accession Number: _ AT?- Y Temp: 251 °C  DO: >4.0 mg/L Test Container: 1 L Beaker
Dilution Water: Mod Hard pH: _6.0-9.0 Salinity: 0 ppt Test Volume: 250 m|
Accession Number: _ ¢D1~ MQ Photoperiod: 16¢ 84 Light Intensity: 50 - 100 fe Test Duration: 96 hrs
Number of Temperature Dissolved Oxygen %T]ducmmﬁ“\
Live Organisms (°C) pH {mo/L &S‘alrmty-( "]
Concentration | Rep 0 124 |48 |72 | 96| 0 [ 24 | 48172 | 96| 0 (24|48 | 72|96 | 0 [ 244872 06| 0 | 24| 48 | 72 | 96
Control Al |ie o0 v a4 24,3 .77 20 4.0 7.2 Gt 517
° 11900 1o} w |l
0% A 10 o e 10 10 3] |pas 5% | |14 gl | 132 | |0
B {w lolio|wl i
12.5% AIOT3 137 (28] Jpue B 19 52 |33 1% | e
B LiG[Io]iol/o]| it
25% Alle tole g |na M 5.5 19 %7 3.3 51 H4l
° {10 lio]io [0 |
50% Al oo 19 1101 {0 Inu o A 19 3.7 e Jw32Z. (A
10 lo 0]y
100% b o 1o W [0 | lso %0 |17 23 83 7 |04
B | ] 1= |¥
Meter Number $1% &M AL L 1% 14 % &4
Time 909 (MY oo |53 423 M 15y {412 15 1412 1157 Civa 1157
Initials s salise | Bl el [mr s My i md] Ml M
EPA Test Method: EPA 821-R-02-012 (CHECK ONE)
12/02/08
Ceriodaphpija: 2602.0_ Fathead:20000__ X Americamysis: 2007.0 Menidia:2006.0 ATS-TO1
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Project Number:

ACUTE TOXICITY TEST DATA SHEET - OLD SOLUTIONS

TEST ORGANISM

Client: MWRD Common Name: Fathead minnow
QC Test Number: ___TN- -7 Scientific Name: ___P, promefas
Test Material: TARGET VALUES
Accession Number: Temp: _ 2541 °C DO: 4.0
Dilution Water: Mod Hard pH: _6.0-8.0 Salinity: 0

Accession Number:

Photoperiod: 16¢ 8 4

—1 =

Light Intensity: 50 - 100 fc

Beginning Date: 511 ‘m Time: (807
Ending Date: 5’/Zi T Time: 1423
TESTTYPE: (Static) / Flowthrough

l Non-renewal
mg/L Test Container: 1L Beaker
ppt Test Volume: 250 ml

Test Duration: 96 hrs

Concentration | Rep
Control A
B
8.25% A
B
12.5% A
B
25% A
B
50% A
B
100% A
B
Meter Number
Time
Initlals

Temperature Dissolved Oxygen wlzﬂ%&smm)
{°C) pH mg/L Salinity (pp
48 |72 (o6 |@bE 24 | 48 [ 72 [ 96 | 48|72 | 9 2 24 | 48 | 72 | 96
WA 2 3.9160 85 |5 5. B s 3 |@EI3Y3 247 345 |45
25,6]265 lzs 38 BN 65 1% 5.6 (3D |19 [ (372|280 558
05 AN 22 2 IEEEG @ 1A 82 [0 5,318\ 1) Wi 1429427 Jgcs

e BN il

NRVEETA. - REN I APRER 3218 |17 JBES )L {0 s |19
16 M5k o5 BT B [0 5 |2.) 550 |76 BRI (4 (g6 |
B 5555 ) Y Ppo |16 b g5 1.5 [ o 100 s foss
L3 0A | b C79 679|674 LIET8 | 61 G L1 low e
G0 VD |rsh vy 003 | 1240 |0 o D3 |10 Jo55% a4 || 1200 |085R
23t g 56184 B |1 Ko |88 | ool 1B (S R| Ao |3 [mMa

GHisy e Wy \Disp Ay

ATS-T2
06/21/06
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m RANDOMIZATION CHART

Project Number: _ 70005.15
Client: MWRD
QC Test Number: _TN-i7-{47

ATS-T48c
03/01/00



TOXICOLOGY LABORATORY BENCH SHEET

Project Number: _ 70005.15
Client: MWRD
QC Test Number: TN-i-/47

Date/Time/Initials Comments/Activity

ATS-T29
03/01/00
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TOXICOLOGY LABORATORY CORRECTION BENCH SHEET

Project Number: 70005.15

Client: MWRD

QC Test Number: TN-17- {57

Correction Explanations

{a) Technician Error-Mathematical

(b) Technician Error-Manual Data Recording

(¢} Technician Error-Head Count Observation

(d) Technician Error-Overwrite

(e) Technician Error-Missing Data

(f} Technician Error-Lost Organism

(g) Technician Error-Transcription Error

(h) Technician Error-Other:

(i} Meter Malfunction

ATS-T78
05/11/16
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Project Number:

Client:

TOXICOLOGY LABORATORY BENCH SHEET

70005.15

MWRD

QC Test Number:

TN- (1146147

Aliguot of sample warmed to test temperature, then aerated if supersaturated:

ON AIR OFF AIR
Initiat DO Final DO
Date Sample # (mg/L) Time Initials (mg/L} Time Initials
sl ATT-03 ¢ (o 1385 MT %\ -ﬁ;‘fg M
P3¢
St [A73-93 | q.5 | 0933 [ RSB | g | oz | we

ATS-T49
03/01/00

YR
MT(5)
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Report Quality Assurance Record
(2 pages)
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Ciient: /M M /é” i)
Author: %04"&/ CAN’/

REPORT QUALITY ASSURANCE RECORD

Project Number: FO20S 18

EA Report Number: 73530

REPORT CHECKLIST

QAIQC ITEM

Samples collected, transported, and received
according to study plan requirements.

REVIEWER DATE
/W . v:; /Z{/i?'

2. Samples prepared and processed according to ,%[ _ .
study plan requirements. <7 % s‘/Zt:/r;l
3. Data collected using calibrated instruments and
equipment. /W% 3-’/25/;-}
. — 4
4. Calculaticns checked: )
- Hand calculations checked /f/// % S',/ Z‘,/, a
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