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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 O’Brien Water Reclamation Plant in Skokie, [llinois. The effluent
composite sample was collected on 12-13 April 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 [LO02808S.

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 12-13 April 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 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 80
percent survival in all of the effluent concentrations. The laboratory control had 95 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 2,050 mg/L NaCl, and acceptable control chart limits of 1,608-2,259
mg/L NaCl. The results of the P. promelas reference toxicant test was acceptable, with a
48-hour LC50 of 658 mg/L KCl, and acceptable control chart limits of 626-1,237 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: Qutfall 001 Final Effluent

EA Accession Number: ATI1-214

Collection Time and Date: 0600, 12 April 2021 to 0600, 13 April 2021
Receipt Time and Date: 0933, 14 April 2021

Dilution Water Description: Moderately hard synthetic freshwater
EA Test Number: TN-21-214

Test Initiation Time and Date: 1050, 14 April 2021
Test Completion Time and Date: 1040, 16 April 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 (MNaCl)
Reference Toxicant Information: Lab Chem Lot#F214-24 (Received 9/7/16)
EA Test Number: RT-21-055
Test Date and Time: 1009, 12 April 2021 to 1040, 14 April 2021
Dilution Water: Moderately hard synthetic freshwater
48-hour LC50: 2,050 mg/L NaCl
Laboratory control chart acceptability range for 48-hour LC50: 1,608-2,259 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

12-13 April 2021
TN-21-214

48-Hour Survival
(percent)

100
100
100
100
100
100

>100 (TUa <1.0)

Water Quality Parameters on Test Solutions Range
Temperature (°C): 240-254
pH: 7.7-8.3
Dissolved Oxygen (mg/L): 5.2-9.0
Conductivity (uS/cm): 317-1.373

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 CaCQOs):

Conductivity (uS/cm):
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Outfall 001
(AT1-214)

1.1
7.6
<0.01
156
240
1,155
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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: IL0028088

Receiving Water: North Shore Channel

Sample Description: Qutfall 001 Final Effluent

EA Accession Number: AT1-214

Collection Time and Date: 0600, 12 April 2021 to 0600, 13 April 2021
Receipt Time and Date: 0933, 14 April 2021

Dilution Water Description: Moderately hard synthetic freshwater
EA Test Number: TN-21-213

Test Initiation Time and Date: 1100, 14 April 2021
Test Completion Time and Date: 1150, 18 April 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: FH1-4/10-11
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 (K.C1)

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

EA Test Number: RT-21-052

Test Date and Time: 1204, 6 April 2021 to 1115, 8 April 2021

Dilution Water: Moderately hard synthetic freshwater

48-hour LC50: 658 mg/L. KCl

Laboratory control chart acceptability range for 48-hour LC50: 626-1,237 mg/L KCI
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SUMMARY OF SAMPLE/TEST INFORMATION (continued)

Test Species: Pimephales promelas (fathead minnow)
Sample Description: QOutfall 001 Final Effluent - MWRD
Sample Date: 12-13 April 2021
EA Test Number: TN-21-213
Test Concentration 48-Hour Survival 96-Hour Survival
(percent effluent) (percent) (percent)
Lab Control 100 95
6.25 85 80
12.5 100 100
25 100 100
50 95 85
100 90 90

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

Water Quality Parameters on Test Solutions Range
Temperature (°C): 24.0-26.0
pH: T.6—-8.3
Dissolved Oxygen (mg/L): 6.3 -85
Conductivity (uS/cm): J5-1,179
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ATTACHMENT I

Data Sheets and Statistical Analysis
(18 pages)



Chain-of-Custody Recore
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EA Ecotoxicology Laboratory
231 Sohilling Circla
Hunt Valley, Marylang 21031
Telephone: 410-584-7000
Fax 410-584-1 057

\® EA Engineering, Science,
and Technoloay .

Project No._ 1 32 i1l «1

NPDES Numbar: TL @028 058

Client Purchase Order Numbey: ?].ﬂ G4 i

Sample Shipped By: (circle)

. .Dlher:.__.___

Tracking #: L Z274NT U 9353 535¢

Fed. Ex,

City/State Collected: _obe e Tl |

PLEASE READ SAMPLING INSTRUCTIONS on BACK OF FORW
i Sample Description
{including Site, Station Mumber/Volume
Number, and Outfall Number)

of Container

I gz Hm
-

Sampled By Date/Time Received By Date/Time
-:/ﬁ—,: : "-',i/f?,/fa,l oFoe>
Sampler’s Printed Name: Title: Aelinguished By: DateTime
Aile Kdjes A ke Bili)
Relinquishad By: Date/Time ~ © E;egenred B i Date/Time ;
. . o j . . §i
?ﬁ'/éﬁv “ ’3/2** ﬁ‘fzﬂ)s’ 0133’ o
Was Sample Chilled During Collaction? (Bt No Comments:
Sample Collaction. Pa rameters
Visual Deseription:. ¢ {zee- . Gy
Temperature (*C)- 5.6
pH: 729
TRC (mg/L): /)
Othar:
Whita-Fepor Production YE.'"D“‘-LE.bOﬁtqr!" Pihlc-CliM'rhfsaanEf

EADEHM FEB Rew 1115



M

Client:

MuWRD

SAMPLE €HECK-IN
" FOR TESTING.

EA Accession Number:

AT- 114

| Acceptable
Faramatar Range 1 Nesasurement Meter Date Time initials
W .
| - ' | 3
Temperature (°C} <4 ‘ [ T-J [l dnyiu G%}f w
Is ice present?. —_— VE‘S N/A i ( [
pH 6.0-9.0 7 Q;, (D%]
TRC (ma/L} 0,01 { ’ AT-01 '
fo l S ) QL_//

Visual = ' /A 0/ QJ_/
Destription - Cl&{}‘(

#If outside acceptable range, contactproject-manager. ® &y

. pr 7
OTHER PARAMETERS IF RE‘QUIHEEQ’SEE STUDYLPLAN:
Acceptable
Parametar Range v’} Meter Date Time °| Initials
Ammonia —~ NfA
{preserve
aliguot)
. Acceptable | ;
Parameter Rarnge - Measurement .| Meter Date Time Initials
-
Salinity {ppt) --
r -
ATH-025

OF/2HE
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m TOXICITY TEST SET-UP BENCH SHEET

Project Number: 70019.TOX
Client; MWRD
QC Test Number: TN- h— 31D
. - TEST ORGANISM INFORMATION i
Common Name: Fathesd minnow Adulis Tsolated (Time, Date):
Scientific Name: P._promelas Meonates Pulled & Fed (Time, Date):
Lot Number: _ = H{~ 4110~ Acclimation: <24 Y Age: 34 days
Source: =A Culture Water (T/S): __ 25-0 ¢ 0 ppt
TEST INITIATION CONCENTRATION SERIES
Test Volume Final
Date Time Initigls Activity Concentration Test Material Volume
g 1 by Control 0 ml 500 ml
M 1631 WD Dilutions Made 6.25% 31.25 ml
12.5% 62.5 ml
1553 TP Test Vessels Filled 25% 125 ml
‘ 50% 250 ml
HoQ \J/ Organisms Transferred 100% 500 ml
-] . ¥
\/ HUI [ o Head Counts
Comments:
e H‘JTERhLEDIATEDILUTIGN*PREPARAHDNKNB FEEDING
D]I.UTIDN PREEPARATION FEEDMG
Food: drfemia
Sample / Time, Initials, Time, Initials, Time, Initials,
Day Date Time Injtials Diluent | Day Amount Amount Amount
=214
0 q.‘l"iilé}i [ody Lo =215 | °
1 1
72 i b
2 qlubi msl 25| gt
3 3
4 4
5 5
6 6
ATS-T27

Q22008
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EA
TOXICOLOGY LABORATORY BENCH SHEET
Project Number: ___ 70019.TOX

Client: MWRD
QC Test Number: TN- Jra>

Date/Time/Initials Comments/Activity
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Project Number:

Client:

70019.TOX

RANDOMIZATION CHART

MWRD

QC Test Number; TN-<{\—2173

ATS-T4d8c
(EA01/00
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Project Number:

Client:

TOXICOLOGY LABORATORY BENCH SHEET -
TESTING LOCATION

70019.TOX

MWRD

QC Test Number:

TN-_ =313

jw)
&

Testing Location

Date

Time

1

Yigiam

1o

i%

YAZ 7

o

1%

Ylys oy

o

16

Y4I7 i3

fd2q

AY;

H/A 3

i 5

LR o)

R B R RN [V N [FO) PO P

ATS-TE)
Q72418
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TOXICOLOGY LABORATORY CORRECTION BENCH SHEET

Project Number: 70019, TOX
Client: MWRD
QC Test Number: TN- - AD

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 Qrganism

(2) Technician Error-Transcription Error

(h) Technician Error-Other:

(i) Meter Malfimction

ATS- TV
0511716



EA
Project Number: 70019, TOX
Client: MWRD

TOXICOLOGY LABORATORY BENCH SHEET

QC Test Number: _ T3 -2~ fo); iy

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

ON AIR OFF ATR
Initial DO Final DO
Date Sample # (mg/L) Time Meter | Initials | (mg/l) | Time | Meter Tnitials
i Jam-ad | jo.s  logsy | st TP Bl o | v |
ey (AT | 97 |odcoleg; | 4 | Go lesio bal | TP

ATS-T49
0401427
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m TOXICITY TEST SET-UP BENCH SHEET

Project Number: 70019.TOX
Client: MWRD
QC Test Number: TN- J ~ Q4

. TEST ORGANISM INFORMATION
Common Name: Water flea Adults Isolated (Time, Date): Y !13 IEJI‘ 1S5S
Scientific Name: C. dubia Neonates Pulled & Fed (Time, Date): Y !H Lu UHaAT
Lot Number: N/A Acclimation: <24hrs Age: <24 hrs
Source: EA Culture Water (T/S): 2.7 °C 0 ppt
S . TEST INITIATION .-
Date Time Initials Activity
b (021 U Dilutions Made
L- J’ Test Vessels Filled
foso G Organisms Transferred
'i \% {.?ﬁ'D Head Counts
_ TEST SET-UP
Sample Number: BTl—~
Dilution Number: COi- 1B
Test Concentration Volume Test Material Final Volume

Control 0 mi 200 ml

6.25% 12.5 ml

12.5% 25 ml

25% 50 ml
50% 100 ml
100% 200 ml Jr

ATE-T26
1106100
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TOXICOLOGY LABORATORY CORRECTION BENCH SHEET

Project Number: 70019.TOX

Client: MWRD

QC Test Number: TN- vy

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
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Report Quality Assurance Record
(2 pages)



EAN REPORT QUALITY ASSURANCE RECORD

Client: M D " Project Number: 70019.TOX
Author: Rachael Brooks EA Report Wuomber: g\ 5 ¥ 2...
REPORT CHECKLIST

QA/QC ITEM DATE

REVIEWER
Samples collected, transported, and received %J( L/ "f l \a l a2
| ]

according to study plan requirements.

Samples prepared and processed according to study % /i/ Y&l iezi
Fd LA

plan requirements,
Data collected using calibrated instruments and /%/{ ﬁ?_,—”—
equipment. i RGN
4 b
Caloulations checked: ﬂ j— _
- Hand calculations checked y : Lf}‘h-a.l! Lo
- Documented end verified statistoal Z ! L// Li}-;ﬁ]'l:l;i
¥ 1]

procedure used.

5. Data input/statistical analyses complete and correct, Y r 25 £90 21
6. Repotted results and facts checked against original 1{! o5 f 702
SOUrces.
7. Data presented in figures and tables correct and in ' {
8. Resulfs reviewed for compliance with study plan
requirements. q}i"h!lﬂli
AUTHOR DATE
9. Commentary reviewed and resolved. % o ﬂ// #{ﬁlﬂ‘
10. All study plem and quality assurance/control
requiremnents have been met and the report is approved: 4 / /
24
T b
PROJECT MANAGER DATE
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SENIOR TE,LCHNICAL OFFICER DATE
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