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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 effluent
from MWRD’s O'Brien Water Reclamation Plant in Skokie, Illinois. The effluent composite
sample was collected on 11-12 October 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 toxicity testing was conducted
under the Section 10 biomonitoring requirements of Metropolitan Water Reclamation District’s

discharge permit number ILO0O28088.

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 October 2021 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 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 1,980 mg/L NaCl, and acceptable control chart limits of 1,619-2,271
mg/L. NaCl. The results of the P. promelas reference toxicant test was acceptable, with a
48-hour LC50 of 852 mg/L KCI, and acceptable control chart limits of 554-1,258 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: 1L0028088
Receiving Water: North Shore Channel

Sample Description: Outfall 001
EA Accession Number: AT1-717

Collection Time and Date: 0600, 11 October 2021 to 0600, 12 October 2021
Receipt Time and Date: 0932, 13 October 2021

Dilution Water Description: Moderately hard synthetic freshwater
EA Test Number: TN-21-623

Test Initiation Time and Date: 1314, 13 Qctober 2021
Test Completion Time and Date: 1314, 15 October 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-21-186
Test Date and Time: 1430, 7 October 2021 to 1354, 9 October 2021
Dilution Water: Moderately hard synthetic freshwater
48-hour LC50: 1,980 mg/L NaCl
Laboratory control chart acceptability range for 48-hour LC50: 1,619-2.271 mg/L NaCl

page 5 EA Report Number 867 1



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

Ceriodaphnia dubia (water flea)
Outfall 001- MWRD

11-12 October 2021

TN-21-623

48-Hour Survival
(percent)

100
100
100
100
100
100

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

Water Quality Parameters on Test Solutions Range
Temperature (°C): 243 -259
pH: 75-79
Dissolved Oxygen (mg/L): 50-89
Conductivity (uS/cm): 327 - 666
Outfall 001
Water Quality Parameters Measured on Sample Upon Receipt (ATI-717)
Temperature (°C): 0.8
pH: 7.9
Total Residual Chlorine (mg/L): <0.01
Alkalinity (mg/L as CaCO3): 106
Hardness (mg/L as CaCO3): 148
Conductivity (uS/cm): 652

page 6 EA Report Number 8671



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: 1L0028088

Receiving Water: North Shore Channel

Sample Description: Outfall 001

EA Accession Number: AT1-717

Collection Time and Date: 0600, 11 October 2021 to 0600, 12 October 2021
Receipt Time and Date: 0932, 13 October 2021

Dilution Water Description: Moderately hard synthetic freshwater
EA Test Number: TN-21-624

Test Initiation Time and Date: 1415, 13 October 2021
Test Completion Time and Date: 1340, 17 October 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: FHI-10/9-10
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 (KCl1)

Reference Toxicant Information: GFS Lot #19430079 (Received 10/20/20)

EA Test Number: RT-21-190

Test Date and Time: 1039, 14 October 2021 to 1008, 16 October 2021

Dilution Water: Moderately hard synthetic freshwater

48-hour LC50: 852 mg/L KCI

Laboratory control chart acceptability range for 48-hour LC50: 554-1,258 mg/L KC1
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SUMMARY OF SAMPLE/TEST INFORMATION (continued)

Test Species: Pimephales promelas (fathead minnow)
Sample Description: Outfall 001- MWRD
Sample Date: 11-12 October 2021
EA Test Number: TN-21-624
Test Concentration 48-Hour Survival 96-Hour Survival
(percent effluent) (percent) (percent)
Lab Control 100 100
6.25 100 100
12.5 100 100
25 100 100
50 95 95
100 100 100

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

Water Quality Parameters on Test Solutions Range
Temperature (°C): 25.1-26.0
pH: 7.6 8.0
Dissolved Oxygen (mg/L): 6.5-8.4
Conductivity (uS/cm): 305 - 647
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ATTACHMENT I

Data Sheets and Statistical Analysis
(18 pages)
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® EA Engineering, Science, )
and Technology =

EA Ecotoxicology Laboratory L =
231 8ehilling Circle =wtaE
Hunt Valley, Mandand 21031
Telephone: 410-584-7000
Faoo 410-584-1057

Client: MI\J F\.D éi-’ Projsct No;&‘j P IQ.,L - ‘

MPDES Numberm Client Purchase Order Number: M_

City/State Collectad: MI-_’«,L‘/

PLEASE READ SAMPLING INSTRUCTIONS ON BACK OF FORM

o DER e

Sample Shipped By: (circlg)

Fod. Ex. B2 Gmer;_!_
Tracking #‘iigw li‘}ng?’éﬁ
Otlj

Collection

- Number
J{office use only)

Sample Description
(including Site, Station NumberValume
N mier, and Cutfall Numbar} of Container
v e ——

fjaﬂ.fza_

Pq,uia,&'mw Jolizfe; 51O

Sampled By: Date/Time Racsivad By: Date/Time

L SERT

Date/Time

loffesz,

Was Sample Chilled During Cc:l!aclion? No

Sample Collection Parameters
Visual Description: Clﬂ-ﬁr Gfmﬁ
Tamp-eraMre {°G} ¥ =~ ﬂ“:‘
73
TFIC- {malL): @
Other:

Wikite-Faport Production Yellow-Labaradory
EA 0534 FEE Aee 11716

Title: Relinguished By: Date/Time
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Client:

SAMPLE CHECK-IN
FOR TESTING

MDD

EA Accession Mumber:

-

AT~ I+

Parameter Aoé:ﬁtga; ° Measurament* ietar Data Time Initdals
Temperature (°C) =4 O b ‘T't;-f) }D] ﬂrLﬂ OCIBS, Wﬂt}
s ice present? — . NJA

4eS ) 1 ?
pH 6.0-8.0 /-} lC] u E')f I
TRC (ma/l} =£.01 LO‘ O ( AT-01 , | . /
Visual Description - “ﬁ/g\“} MIA t// & \V/

*If outside acceptable range, contact project manager.

OTHER PARAMETERS IF REQUIRED (SEE STUDY PLAN/:

Accepiable B
FParameter Range {+) Meter Date Time Initials
Ammonia - RPN
{presarve aliquot)

Acceptable . ‘
Parameter Range Measurement® Meter Date Time Initizls

Dissolved Oxygen -
{mg/)
Salinity (ppt) =
ATS-0I5
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m TOXICITY TEST SET-UP BENCH SHEET

Project Number: 70019.TOX
Client: MWRD
QC Test Number: TN-21-623

~ "TEST ORGANISM INFORMATION * %60 40 iyl e
Common Name: Water flea Adults Isolated (Time, Date): tOI IS Jy 1583 O
Scientific Name: C. dubia Neonates Pulied & Fed (Time, Date): 10l30]  09SF
Lot Number: N/A Acclimation: =24hrs Age: <24 hrs
Source: EA Culture Water (T/8): _ A1 °C 0 ppt

- TESTINITIATION . v ee e i,

Date Time Initials Activity

ol ! 1108 UR Dilutions Made
' {300 ‘L Test Vessels Filled
B Organisms Transferred
) 43 ﬂli Head Counts

BT ST e b R s e A h

Sample Number: AT~ 7717}
Dilution Number: _¢DI~ | ;89

Test Concentration Volume Test Material inal Volume
Control 0 ml 200 ml
6.25% 12.5 ml
12.5% 25ml
25% 50 ml
50% 100 ml
100% 200 ml il

ATS-TZ26
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EA
TOXICOLOGY LABORATORY BENCH SHEET
Project Number: 70019.TOX

Client; MWRD
QC Test Number: TN- 3i-6Z3

Date/Time/Initials Comments/Activity
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YA RANDOMIZATION CHART

Project Number: 70019.TOX
Client: MWRD
QC Test Number; _TN- 21633

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-T48c
030100



&
m TOXICOLOGY LABORATORY BENCH SHEET -
TESTING LOCATION

Project Number: 70019.TOX
Client: MWERD
QC Test Number: TN- 26253

Testing Location Date Time Initials
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TOXICOLOGY LABORATORY CORRECTION BENCH SHEET

Project Number: 70019.TOX
Client: MWED
QC Test Number: TN- 2 623

Correction Explanations

(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

ATE-TVE
05/11/18
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TOXICITY TEST SET-UP BENCH SHEET
Project Number: F0019.TOX
Client: MWERD
QC Test Number: TN- 21-6 24
Tra g e e T TEST ORGANISM INFORMATION
Common Mame: Fathead minnow Adults Isclated (Time, Date):
Scientific Name: P promelas MNeonates Pulled & Fed (Time, Date):
ot Number: Fev - 1gl9-10 Acclimation: <24 hrs Age: _ Y Chy.S
Source: lf’:ﬁ Cultors Water (T/S): .0 T =C ] ot
i ﬁﬁrﬁhﬁ%’rfﬁ‘f TR " "TEST SET-UP - 3 i R
TEST INITIATION CONCENTRATION SERIES
Test Volume Final
Date Time Initials Activity Concentration Test Material Volume
Dilutions Made 6.25% 31,25 ml
12.5% 62.5ml
Test Vessels Filled 25%; 125 ml
[V4 50% 250 ml
H 5 Organisms Transferred 100% 500 ml
L
434 A2 Head Counts
Comments:
o i e o INTERMEDIATE DILUTION PREPARATION AND FEEDING .~
DILUTION PREPARATION FEEDING
Food: Artemin
Sample / Time, Initials, Time, Initials, Tims, Initials,
Day Date Time Initials Diluent Day Amount Amount Amount
. . v
0 iglohy ety (mo O | °
1 1
— ATI777 SBIESC
2 sl |13sS TP wi-tA7 | ° 3 drops
3 3
4 4
5 5
& o
M5 T27
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EA
TOXICOLOGY LABORATORY BENCH SHEET
Project Number: 70019, TOX

Client: MWERD
QC Test Number: TN-H-GF4]

Date/Time/Initials Comments/Activity
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Project Number:
MWED

Client:

70019. TOX

RANDOMIZATION CHART

QC Test Number: _TN- 2-624
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m TOXICOLOGY LABORATORY BENCH SHEET -

TESTING LOCATION

Project Number: 70019, TOX

Client: MWRD

QC Test Number: __ TN- 3{-624

Testing Location
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EA
TOXICOLOGY LABORATORY CORRECTION BENCH SHEET
Project Number: 70019.TOX

Client: MWRD
QC Test Number; TN- SiGea4

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

(2) Technician Error-Transcription Error

{h) Technician Error-Other:

(i) Meter Malfunction
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TOXICOLOGY LABORATORY BENCH SHEET

Project Number: 70019.TOX
Client: MWRD

QC Test Number: TN-24-¢23 624

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
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ATTACHMENT II

Report Quality Assurance Record
(2 pages)



REPORT QUALITY ASSURANCE RECORD

Client: Pyiai 8 D Project Mumber: 70019.TOX
Anthor: Rachael Brooks ' EA Report Number: ? 3|
REPORT CHECKLIST
DAMQCITEM REVIEWER DATE

Samples collected, transported, and received Ap‘, AL ﬁ/‘r:—eu‘—" e } AR

according to stndy plan requirements.

Samples prepared and processed acconding to &'l:l-.ld}" VZ ( g {
£ l -==-j' r}jf_{-_L

plan requirements.

Data collected using celibrated instruments and )
Gq‘llfpmﬂﬂt ‘gi#{_}m.—-—- 1 h; ﬁ-; L i

Calculations checked: gf?
- Hand calowlations checked P 2 om— 1> ML)
- Documented snd verified statiztcal W
ér%-/( . j‘ =1 ;I \-P‘I* L-'i

procednre used.
medfs — illaimi
M QM — wlalwa

“Ja?aog—i

Data input/statistical snalyses complefe and correct.

Reported resulis and facts checked against original
SOUTCES,

Drata preseated in fpures and tables cotrect and in
agresment with text

a.

- Results reviewed for compliance with study plan .
requirements. 8 ) e %J_M\ I=} 1S’JIL||
AUTHOR

DRATE
lsjer

Commentary reviewsd and resolved.

10. All study plan and quality assurance/control

requiremsnts have been met and the report is approved: /M, I
; A :J/.-S“ 1

PROJ’EUI'B{&H&GER DATE
{
- Ew’%fﬂs;"/ wislaogl
U:"W'I'RQL OFFICER DATE
o —" 1 fs I+
BEMIOR 'éBCHﬂICﬁL OFFICEER DATE
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