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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 MWRD’s Calumet Water Reclamation Plant in Chicago, Illinois. The effluent
composite sample was collected on 9-10 August 2021, The test organisms, Ceriodaphnia dubia
(water flea) and Pimephales promelas (fathead minnow), were exposed to 100, 50, 25, 12.5 and
.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
under the Section 10 biomonitoring requirements of Metropolitan Water Reclamation District’s

discharge permit number ILO028061.

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 L1
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SUMMARY OF RESULTS

The results of the acute toxicity tests indicated that the 9-10 August 2021 Qutfall 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 LCS50 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 95
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 TU,).

In conformance with EA’s quality assurance/quality control program, monthly reference toxicant
tests using sodium chloride (NaCl) and potassium chloride (KCl) 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 1,623-2,264
mg/L. NaCl. The results of the P. promelas reference toxicant test was acceptable, with a
48-hour LC50 of 1,139 mg/L KCI, and acceptable control chart limits of 563-1,230 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-05
Acute assay with water flea (Ceriodaphnia dubia)

Client Name: Metropolitan Water Reclamation District (MWRD)

Permit Number: IL0028061

Receiving Water: Little Calumet River

Sample Description: Outfall 001 Final Effluent
EA Accession Number: AT1-499

Collection Time and Date: 0600, 9 August 2021 to 0600, 10 August 2021
Receipt Time and Date: 0931, 11 August 2021

Dilution Water Description: Moderately hard synthetic freshwater
EA Test Number: TN-21-445

Test Initiation Time and Date: 1215, 11 August 2021
Test Completion Time and Date: 1122, 13 August 2021

MNumber of Replicates: 4

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

Volume per Test Chamber: 15 ml
Feeding: None

Oreganism 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)
Reference Toxicant Information: Lab Chem Lot#F214-24 (Received 9/7/16)
EA Test Number: RT-21-139
Test Date and Time: 1147, 12 August 2021 to 1140, 14 August 2021
Dilution Water: Moderately hard synthetic freshwater
48-hour LC50: 1,913 mg/L NaCl
Laboratory control chart acceptability range for 48-hour LC50: 1,623-2.264 mg/L NaCl

page 5 EA Report Number 8617



SUMMARY OF SAMPLE/TEST INFORMATION (continued)

Test Species: Ceriodaphnia dubia (water flea)
Sample Description: Outfall 001 Final Eftluent - MWRD
Sample Date: 9-10 August 2021
EA Test Number: TN-21-445
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 -25.7
pH: T8 -8.3
Dissolved Oxygen (mg/L): 76-84
Conductivity (uS/cm): 327 - 1.042
Outfall 001
Water Quality Parameters Measured on Sample Upon Receipt (ATI1-499)
Temperature (°C): 1.5
pH: 7.8
Total Residual Chlorine (mg/L): <0.01
Alkalinity (mg/L as CaCOs3): 132
Hardness (mg/L as CaCOs): 240
Conductivity (uS/cm): 1,011
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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: IL0028061

Receiving Water: Little Calumet River

Sample Description: QOutfall 001 Final Effluent

EA Accession Number: AT1-499

Collection Time and Date: 0600, 9 August 2021 to 0600, 10 August 2021
Receipt Time and Date: 0931, 11 August 2021

Dilution Water Description: Moderately hard synthetic freshwater
EA Test Number: TN-21-444

Test Initiation Time and Date: 1220, 11 August 2021
Test Completion Time and Date: 1139, 15 August 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: FH1-8/6-7
Source: EA’s Culture Facility (Hunt Valley, Maryland)
Age: 4-5 days old (hatched within a 24-hour period)

Reference Toxicant Test Information

Reference Toxicant: Potassium chloride (K.C1)

Reference Toxicant Information: GFS Chemicals Lot#19430079 (Received 10/20/20)
EA Test Number: RT-21-137

Test Date and Time: 1354, 12 August 2021 to 1330, 14 August 2021

Dilution Water: Moderately hard synthetic freshwater

48-hour LC50: 1,139 mg/LL KCI

Laboratory control chart acceptability range for 48-hour LC50: 563-1,230 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: 9-10 August 2021
EA Test Number: TN-21-444
Test Concentration 48-Hour Survival 96-Hour Survival
(percent effluent) (percent) (percent)
Lab Control 100 100
6.25 100 100
12.5 100 100
25 100 95
50 100 100
100 100 100

96-Hour LCS50 (percent effluent): =100 (TUa <1.0)

Water Quality Parameters on Test Solutions Range
Temperature (°C): 24.5-26.0
pH: 7784
Dissolved Oxygen (mg/L): 7.1 -84
Conductivity (uS/cm): 309 — 1,000

page 8 EA Report Number 8617



ATTACHMENT I

Data Sheets
(18 pages)



Chain-of-Cusiody Record

E EA Engineering, Science, H
and Technology :
Sampls Shipped By: {circle)
EA Ecotoxicology Laborato == . . -
231 Schilling Gircle Y e Fed. Ex. Other:
Hunt Valiey, Maryland 21031 m@ Sy ———
Telephorns: 410-584-7000 —mr 3
Fax 410-584-1067 — Tracking Y4 479 34 % i £
cient — M RD G € prjeanio 4652 126~ |
NPDES Number: = Ciient Purchase Order Number: S0 11 G .1
City/State Collectad: Chy cm TL
PLEASE READ SAMPLING INSTRUCTIONS ON BACK OF FORM
Accession Callection Sample Description
Mumber _ _ Star End . fincluding Site, Station MumberVolume
!{nfflca useonly}d Grab | Compogite | DateMime | DateTime Mumbet, and Outfall Numbear) of Containar
- Bfhf gioFlol; 6860 o umes o [ aeifs
Efvedt J
Date/Time Received By: Date/Tima
]
&/iofz, 0347
Tite: Rélinquishad By: Date/Time
mBrmmMﬁffET |
/l;ateﬂ'ma .
s} gFes

Was'Sample Chilled During Cu!lmﬁun?@{ No

Sample Collection Parameters

Visual Description: ¢ { fan | émﬂ
Temperaiﬁre {"C): P

pH: =7, j ¢

TRG (mail): O

Other;

White-Breport Production

Yallgiw-Laboratony
EA D534 FRE Amecifis

Comments: o

Fink-Cliart/Sampler



m

Client: _(1\ IHU ?_D

SAMPLE CHECK-IN
FOR TESTING

EA Accession Number: A”l”}" U[Olal

Acceptable
Parameter Range Measurament* Meter Date Time Initals
Temparature (°C) <4 d o
.S |Ta | 8ldn|of3s| o
Is ice present? - t\ AN N/A 1
pH 6.0-9.0 -
7.0, (&
TRC (mg/L} =<0.01 40 O ( AT-01
Visual Description - ]_{5\\1 N/A U \l/
‘!3 A S
*If outside acceptable range, contact project manager.
OTHER PARAMETERS IF REQUIRED (SEE STUDY PLAN).
Acceptable
Parameter Range {+} Meatar Date Time Initials
Ammonia - M /A
{presarve allguot)
Acceptable
Parameter Range Measurement*® IMeter Date Time Initials
Dissolvad Oxygen -
(gL}
Salinity (ppt) -
ATS-025

0812421




m TOXICITY TEST SET-UP.BENCH SHEET

Project Number: 70019.TOX

Client: MWED
QC Test Number: TN- Q\‘L{‘-':S_ . - @ R alay ,;”‘
. 3 - TEST ORGANISM INFORMATION .+~ R (S .
Common Name: Water flea Adults Isolated (Time, Date): gL i55¢
Scientific Name: C. dubia Neonates Pulled & Fed (Time, Date): ‘c?ffﬂ"w 08Re
|
Lot Number: N/A Acclimation: <24hrs Age: <24 lus
Source: EA Culture Water (T/8): 29 9 °C t) ppt
; CTEST INITIATION: -~
Date Time Initials Activi
8111]9'. (059 (fro Dilutions Made
\L - L Test Vessels Filled
I21S w Organisms Transferred
b 130l LAD Head Counts
O TEST SET-UP
Sample Number: A — 449
Dilution Number: (- =0
Test Concentration Volume Test Material Final Volume
Control Oml - 200 ml
6.25% 12.5ml
12.5% 25 mi
25% 50 ml
50% 100 mi
100% 200 ml i

ATS-T26
TG00
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TOXICOLOGY LABORATORY BENCH SHEET

Project Number: 70019.TOX
Client: MWERD
QC Test Number: TN- )-4H4d S

Date/Time/Initials Comments/Activity

ATE-TZ29
O3 00
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m RANDOMIZATION CHART

Project Number: 70019.TOX
Client: MWRD
QC Test Number: _TN- 3-S5

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

ATS-T438c
Q301,00
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Project Number:

Client:

3

TOXICOLOGY LABORATORY BENCH SHEET -
TESTING LOCATION

70019.TOX

MWRD

QC Test Number:

TN- Z|=H4>

g
!

Testing Location

Date

Time

Initials

St

Glubi

i31aQ

4

SLB

2112} o

ST

5¢.5

Fhi3iel

1izs

"QOC"*—-]G\L"I-I}-UJMI—‘:.

WIS-T80
AN g
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TOXICOLOGY LABORATORY CORRECTION BENCH SHEET

Project Number: 70019.TOX

Client: MWED

QC Test Number: TN- A -4 S

Correction Explanations

(a) Technician Error-Mathematical

(b) Technician Error-Manual Data Recording
(¢) Technician Emor-Head Count Observation
(d) Technician Error-Overwrite

(e) Technician Error-Missing Data

(f) Technician Error-Lost Organism

(g) Technician Error-Transcription Error

() Techlﬁ:::ian Error-Other:

(i) Meter Malfunction

ATS-T7E
0511716
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TOXICITY TEST SET-UP BENCH SHEET

Project Number: 70019.TOX
Client: MWRD
QC Test Number: TN- 21~ YuH

© . 'TEST ORGANISM INFORMATION: -

Common Name: Faihead minmow Adults Isolated (Time, Date):
Scientific Name: P promelas Meonates Pulled & Fed (Time, Date):
Lot Number; FOFRie-7 Acclimation: <24 hrs Age: H-5 C{W
Source: EA Culture Water (T/8): 95 3 *C 0 ot
TEST INITIATION CONCENTRATION SERIES
Test Volume Final
Date Time Initials Activity Concentration Tieat Material Volime
QJ b R _ Control 0 ml 500 ml
i 65 Lﬁﬁ Dilutions Made 6.25% 31.25 ml
i ‘L 12.5% 62.5 ml
iy Test Vessels Filled 25% 125 ml
50% 250 ml
ARG T Organisms Transferred 100% 500 ml
L
t‘v.r ]gLH L/ﬁ'@ Head Counts
Cormments:
SRR - INTERMEDIATE DILUTION PREPARATION AND FEEDING =
DILUTIDN PREPARATION FEEDING
Food: Artemia
Sample / Time, Initials, Time, Initials, Tune, Initials,
Day Date Time Initials Diluent ) Day Amount Amount Amount
- 0
@ﬁfﬂ!}t ST WO Lﬂt*@%
1 1
. _ ATT-A95 4T O%35
2 8 (13124 Jois w (pi~Sib 2 3 drops
3 3
4 4
3 5
& &
ATS-T27
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BA
TOXICOLOGY LABORATORY BENCH SHEFET

Project Number: 70019.TOX
Client: MWRD
QC Test Number: TN-oj~ S

Date/Time/Initials Comments/Activity
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RANDOMIZATION CHART
Project Numbet: 70019.TOX
Clent: MWED
QC Test Number: _TN- <-4y
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Project Number:

MWRD

Client:

TOXICOLOGY LABORATORY BENCH SHEET -
TESTING LOCATION

70019.TOX

QC Test Number: _ TN- 24t
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TOXICOLOGY LABORATORY CORRECTION BENCH SHEET

Project Number: 70019.TOX

Client: MWRD

QC Test Number: TN-_ Q-4

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

(b} Technician Error-Other:

(i) Meter Malfimetion

AT5-T78
0511716



EA
Project Number: 70019.TOX
Client: MWRD

TOXICOLOGY LABORATORY BENCH SHEET

QC Test Number: TN- o21- 444, 44s”

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

Q01729

ON AIR QFF AIR
Initial DO Final DO
Date Sample # (mg/L) Time Meter | Initials | (mg/L) Time | Meter | Initials
8ol | ares9a | 96 | joce] e | Ao | @3 | Jo | 6o/ |
BBz | AT44| 99 o) |60 | ® | 30 |osof |woe | o
ATS-T49




ATTACHMENT II

Report Quality Assurance Record
(2 pages)



REPORT QUALITY ASSURANCE RECORD

Client: MWD Project Number: 70019.TOX
Author: Rachael Brooks ' EA Report Numnbex: R’“ 61 :['
REPORT CHECKLIST
A/QC ITEM REVIEWER DATE

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

Samples prepared and processed according to study
plan requirements. E'

Data collected using calibrated instruments and
equipment.

Calculations checked:
- Hand calsulations checled

- Documented and verified stadstical
procedure wsed.

Data input/statistical analyses complefe and correct.

Reported results and facts checked against original
sources.

Data presented in fignres and tables correct and in
agreement with text.

Fesults reviewed for compliance with study plan ,
W - L1

10.

requirements,

AUTHOR DATE
Commentary reviewed and regolved. %ﬁd{ m‘ 9 '} i } i
All stedy plan and quality assurance/control
requirements have been met and the report is approved: //

i trof2(

# gi L
PROJECT AGER DATE

%?Fé " fgkég 3130l 202
ALITY CONTROL. SFFICER DATE
/é/M’— ‘i!:ojﬁ

- .
SENIOR. T%CHI‘“C!:\L OFFICER DATE

ATE-08
O iZERAE
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