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Metropolitan Water Reclamation District of Greater Chicago
6001 W, Pershing Road
Cicero, [llinois 60804

Prepared by:
EA Engineering, Science, and Technology, Inc., PBC
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INTRODUCTION

At the request of Metropolitan Water Reclamation District (MWRD), EA Engineering, Science,
and Technology performed acute toxicity testing on a composite sample of Outfall 001 final
effluent from MWRID's Calumet Water Reclamation Plant in Chicago, lllinois. The effluent
composite sample was collected on 10-11 May 2021. 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 toxieity testing
was conducted under the Section 10 biomonitoring requirements of Metropolitan Water

Reclamation District’s discharge permit number [LO028061.

This toxicity testing was conducted following EA’s standard operating procedures (EA 2018)
which are in accordance with US EPA guidance (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 (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 11.
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SUMMARY OF RESULTS

The results of the acute toxicity tests indicated that the 10-11 May 2021 Outfall 001 final 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. Afier 48 hours, there was
100 percent survival in all of the effluent concentrations and 100 percent survival 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 90 percent

survival. The resulting 96-hour LC50 for P. promelas was =100 percent effluent (<1.0 TU,).

In conformance with EA’s quality assurance/quality control program, monthly reference toxicant
tests using sodium chloride (NaCl) and potassium chloride (KC1) were performed on the in-
house cultured test species. The results of the C. dubia reference toxicant test was acceptable,
with a 48-hour LC50 of 1,912 mg/L NaCl, and acceptable control chart limits of 1.617-2.270
mg/L NaCl. The results of the P. promelas reference toxicant test was acceptable, with a
48-hour LC50 of 810 mg/L KCl, and acceptable control chart limits of 594-1.249 mg/L KCl.
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SUMMARY OF SAMPLE/TEST INFORMATION

Test: Ceriodaphnia dubia 48-hour static acute toxicity test

Test Procedure: EA Protocol CD-AC-05
Acute assay with water flea (Ceriodaphnia dubia)

Client Name: Metropolitan Water Reclamation District (MWRD)

Permit Number: 1L0028061

Receiving Water: Little Calumet River

Sample Description: Outfall 001 Final Effluent
EA Accession Number: AT1-280

Collection Time and Date: 0600, 10 May 2021 to 0600, 11 May 2021
Receipt Time and Date: 0930, 12 May 2021

Dilution Water Description: Moderately hard synthetic freshwater
EA Test Number: TN-21-281

Test Initiation Time and Date: 1038, 12 May 2021
Test Completion Time and Date: 1022, 14 May 2021

Number of Replicates: 4

Number of Organisms Per Replicate: 5
Test Chamber: 30 ml cup

Volume per Test Chamber: 15 ml
Feeding: None

Oreanism 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 (MaCl)
Reference Toxicant Information: Lab Chem Lot#F214-24 (Received 9/7/16)
EA Test Number: RT-21-068
Test Date and Time: 0955, 6 May 2021 to 0902, 8 May 2021
Dilution Water: Moderately hard synthetic freshwater
48-hour LC50: 1,912 mg/L NaCl
Laboratory control chart acceptability range for 48-hour LC50: 1,617-2.270 mg/L NaCl
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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

48-Hour LC50 (percent effluent):

Ceriodaphnia dubia (water flea)

Outfall 001 Final Effluent - MWRD

10-11 May 2021
TN-21-281

48-Hour Survival
{percent)

100
100
100
100
100
100

>100 (TUa <1.0)

Water Quality Parameters on Test Solutions Range
Temperature (°C): 240-257
pH: 7.7-85
Dissolved Oxygen (mg/L): 8.0-9.1
Conductivity (uS/em): 324 - 1,197

Water Quality Parameters Measured on Sample Upon Receipt

Temperature (°C):

pH:

Total Residual Chlorine (mg/L):
Alkalinity (mg/L as CaCOs):
Hardness (mg/L as CaCQOa):

Conductivity (uS/cm):
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Outfall 001
(AT1-280)

2.3
7.8
<0.01
164
248
1,153
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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-05
Acute assay with fathead minnows (Pimephales promelas)

Client Name: Metropolitan Water Reclamation District (MWRD)
Permit Number: 1L0028061

Receiving Water: Little Calumet River

Sample Description: Outfall 001 Final Effluent

EA Accession Number: AT1-280

Collection Time and Date: 0600, 10 May 2021 to 0600, 11 May 2021
Receipt Time and Date: 0930, 12 May 2021

Dilution Water Description: Moderately hard synthetic freshwater
EA Test Number: TN-21-282

Test Initiation Time and Date: 1055, 12 May 2021
Test Completion Time and Date: 1014, 16 May 2021

Number of Replicates: 2

Number of Organisms Per Replicate: 10

Test Chamber: 1-L beaker

Volume per Test Chamber: 250 ml

Feeding: 0.2 mL Artemia nauplii at 48 Hours
Organism Lot Information

Lot Number: FH1-5/8-9
Source: EA’s Culture Facility (Hunt Valley, Maryland)
Age: 3-4 days old (hatched within a 24-hour period)

Reference Toxicant Test Information

Reference Toxicant: Potassium chloride (KC1)

Reference Toxicant Information: GFS Chemicals Lot#19430079 (Received 10/20/20)
EA Test Number: RT-21-070

Test Date and Time: 1025, 6 May 2021 to 0932, 8§ May 2021

Dilution Water: Moderately hard synthetic freshwater

48-hour LC50: 810 mg/L KCI

Laboratory control chart acceptability range for 48-hour LC50: 594-1.249 mg/LL KCI
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SUMMARY OF SAMPLE/TEST INFORMATION (continued)

Test Species: Pimephales promelas (fathead minnow)
Sample Description: Outfall 001 Final Effluent - MWRD
Sample Date: 10-11 May 2021
EA Test Number: TN-21-282
Test Concentration 48-Hour Survival 96-Hour Survival
(percent effluent) (percent) (percent)
Lab Control 95 90
6.25 100 100
12.5 100 100
25 100 100
50 95 85
100 95 95

96-Hour LC50 (percent effluent): =100 (TUa <1.0)

Water Quality Parameters on Test Solutions Range
Temperature (°C): 24.0-25.5
pH: 1.7-87
Dissolved Oxygen (mg/L): 76—8.6
Conductivity (uS/cm): 324 -1,176
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ATTACHMENT I

Data Sheets
(18 pages)
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Chain-of-Custody Record
_=f_ Y Sample Shippad By: {gircle)
231 Sehilling Gircle : : T EEEERmE '
Hu:rt Vall;yrtha:EIand_zmai : v 8 i;ﬁ@ W ] il
Telaphone: 410-584-7000 === Tracking #: |12-,:)Ti’{ iﬁqg‘{ Tﬁ‘ﬂg 6-53?.

Faxe 410-684-1057

Client: Mwaﬁbfﬂ{_, ___ Project No,: 5—-{{952 £ Ea{;."i

NPDES Number: T 0O éf Clent Purchass Order Number - SUT19T |

City/State Gollectad: _',i:h}céén T . .
| PLEASE READ SAMPLING INSTRUCTIONS ON BACK OF FORM

Collection Sample Description
| Stat . End . {inciuding Site, Station - NumberVolume
Composite | Date/Time | DateTime Number, and Outfall Number) of Containat
shijet 860 | £ alurmth 02 Fiel Hlluond | | callen
bischege Zap |
Data/Time Received By: DateTime
: E’/ﬂ/_tf X 0 -
Swnplér's Printed Mame: Title: L £ Relnguished By:" 7 Date/Time
Atk bolites .Ef[-fuad'l&i %Lf _
Relinquished By: Date/Time : ; _ E:gﬂwed By Date/Time i
j ' 9 I MU .

: shihi__ofeo LS a9 |
Was Sample Chilled During Collection? (fes / No Comments: - .- TR :
Sample Collection Parameters
Vizual Description: Cleer, jp{{_j"‘.-
Temperature (=G} 1,77
pH: F.27 -
TRC (mg/L): )
Othear:
White-Report Production Yellowe-Laboratony Pink-CllentSamplar

EA 0534 FEB Ravdlfis
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SAMPLE CHECK-IN
" FOR TESTING.
Client: i Iﬂﬂ l)\) iQ:D =
EA Accession Mumber; fgﬁu [ : "9%@
' Acceptabls |
Paramaeter Range 1 WMeasurement Metar Date Time Initials
Temperature ("C) <4 -
s 2 -2 olay [ 099F | [AO
Is ice present?. - A
es | Y (
TRC (mg/L} <0.01 £0.0] AT-01 / ] /
Visual - A Utﬁd A
Destription \aht
_ 7 5\
i el v/ |
*If outside acceptable range, contact project-manager.
OTHER PARAMETERS 1F REQUIRED ASEE STUDY.RLAN)-
Acceptable
Parameter Range {¥0) Meter Date Time °| Initials
Ammonia - TAA
{preserve
aliguot)
Acceplakle - :
Parameter Range - Measurement | NMeter Date Time Initials
+
salinity {ppt} —
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Project Number: 70019.T0X

TOXICITY TEST SET-UP BENCH SHEET

Client: MWRD

QC Test Number: TN-oJ{ ~ 2% |

_TEST ORGANISM INFORMATION

Common Name: Water flea

Scientific Name; C. dubia

Adults Tsolated (Time, Date): 51zl 1630
Neonates Pulled & Fed (Time, Date): 5/12/2! ; 0805

Lot Number: N/A Acclimation; <24hrs Age: <24 furs
Source: EA Culture Water (T/8): _ 213 o 0 ppt
i _ . TESTINITIATION . B
Date Time Initials Activity
St fiﬂ*' s Dilutions Made
J/ Test Vessels Filled
163% Organisms Transferred
127 ho Head Counts
: _ : S TEST.SRTEUR 5 oo
Sample Number: /4 Tl !3230
Dilution Number: L’Df 14
Test Concentration Volume Test Material Final Volume
Control 0 ml 200 mi
6.25% 12.5ml
12.5% 25ml
25% 50 ml
50% 100 mi
100%; 200 ml J
ATS-T2G

170600
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EA
TOXICOLOGY LABORATORY BENCH SHEET

Project Number: 70019.TOX

Client: MWRD

QC Test Number: TN- & - 251

Date/Time/Tnitials Comments/Activity

ATE-T22
Q340700
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—Y A RANDOMIZATION CHART

Project Number: 70019.TOX
Client: MWRD
QC Test Number: _TN- 1~ 9% |
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4 1 2 6 3 >
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Project Number:

Client:

]

TOXICOLOGY LABORATORY BENCH SHEET -
TESTING LOCATION

T0019.TOX

MWRD

QC Test Number:

TN- I~ 26|

j
&

Testing Location

Date

Time

Initials
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TOXICOLOGY LABORATORY CORRECTION BENCH SHEET

Project Number; 70019.TOX

Client: MWRD

QC Test Number: TN- 3 =381

Correction Explanations

(a) Technician Error-Mathematical

(b) Technician Ermr—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:

(1) Meter Malfunction

ATS-T7B
05/11/16
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TOXICITY TEST SET-UP BENCH SHEET

Project Number: 70019.TOX
Client: MWRD
QC Test Number: TN — 283
i SR St M R SR TESTJRGANISM]NFGMI‘ATIDN
Common Name: Fathead mirm AdLJITs Isolated {Time, Date):
Scientific Name: P. promelas Nm:am Pulled & Fed (Time, Date): |
Lot Number: E Hi-5/ -9 Acclimation; =24 hrg Apge: “&mﬁ 3 '1{ €9} [sr
Source; EA Culture Water (T/8): :25 O °C 0 ot
|
TEST INTTTATION CONCENTRATION SERIES
Tast Vohime Final
Date Time Activity Coneentration Test Material Volume
Control O ml 0 mi
SIUA) a2 b kre 50
Dilutions Made 6.25% 31.25ml
‘L 12.5% 62.5 ml
Tast Vessels Filled 25% 125 ml
1055 | 50% 250 ml
Organisms Transferred 100% 500 ml !
L
J/ Wie o Head Counts
Commenta:
|
SR SINTERMEDIATE DIVUFION PREPAB.A’PIE}NAND FEEDING:
DILUT[DN PREPARATION | FEED]NG
Fc!:od: Arternic
Sample / | Time, Initials, Time, Initials, Time, Initials,
Day Date Time Initials E:b% D*lgz ount Amoupt Amount
: AT
0 Siaiai fol | TP DA 0
|
1 .1
250 a oR3e
2 SHHtM GRS W -7 7 *j‘mﬁ—
]
3 3
: %
5 3
p 9
|
| ATS-T27
I
|
I

09/22/08
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TOXICOLOGY LABORATORY BENCH SHEET

Project Number: TO019.TO3
Client: MWRD
QC Test Number: TN- S\ -382

Date/Time/Initials Comments/Activity
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Project Number:

Client:

70019.TOX

MWRD

QC Test Number: _TN- 2{- 223

RANDOMIZATION CHART
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m TOXICOLOGY LABORATORY BENCH SHEET -
TESTING LOCATION
Project Number:
Client; MWRD
QC Test Number: __ TN-3i- 283

70019.TOX
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TOXICOLOGY LABORATORY CORRECTION BENCH SHEET

Project Number: 70019.TOX

Client: MWRD

QC Test Number: TN- Ai-282

Correction Exzplanations

(a) Technician Error-Mathematical

(b) Technician Error-Marual 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
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Project Number: 70019.TOX
Client: MWRD

TOXICOLOGY LABORATORY BENCH SHEET

QC Test Number: TN- ) — Bl 82

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

ON AIR OFF AIR
Initial DO Final DO |
Date | Sample# | (mg/L) | Time | Meter | Initials | (mg/L) | Time | Meter | Initials
SR | Firgeo | 103 1005 | e | o 33 liois | (o | Ao
Sulat (AT -250 | 9.7 lose3 ez | % 83 0613 | 480 [tp
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ATTACHMENT II

Report Quality Assurance Record
(2 pages)



REPORT QUALITY ASSURANCE RECORD

EA

Chient: MWD Project Number: 70019.TOX
Author: Rachael Brooks EA Report Number; E"S_ 3 9
REPORT CHECKLIST
QA/QC ITEM DATE

1. Samples collected, transported, and recefved
accordimg to study plan requirements,

2. Samples prepared and processed according to study

331131;-1:1
/,ik- M&'hwmam

S0UTCES.

plan requirements.
3. Data collected using calibrated instruments and w (____,_...-—f-""
equipment. S (1 g 202
4.  Caloulations checked: é//-’
- Hand calculations checked 3’ [ F [2> Ead
= Documented and verified statistical
procedure used. ,l' i ':HF 2> L
5. Data input/statistical analyses complate and correct, j = ﬁi gu’wg ' 5‘ 3.-1 l 9034
6. Reported results and facts checked against original { 5] a1 @3'[
()

7. Data presenfed in figures and tables cotrect and in
agresment with text.

=

8. Results reviewed for compliance with study plan
requirements.

slotl geat
M é"“"”‘—'nwhla

8. Commentary reviewed and resolved.

10. All stady plan and quality assurance/control
requirements have been met and the report is approved:

.
AUTHOR DATE
%«aﬁ RIS R
/"'/ M— &/ i / 2
FR‘DIECT HM\IAGER liI:TI.#!L';'E
é@g mg%{ Ala1ls0at
ALITY CONTROLNOFFICER DATE
!A/ / m L /; ! Z{
SENIOR Tl':.?CJ{NICAL OFFICER DATE
ATS-08

017258032



