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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, lllinois. The effluent
composite sample was collected on 12-13 July 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 9 biomonitoring requirements of Metropolitan Water

Reclamation District’s discharge permit number [LO02808E.

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 July 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 90
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 1,847 mg/L NaCl, and acceptable control chart limits of 1,632-2,268
mg/L. NaCl. The results of the P. promelas reference toxicant test was acceptable, with a
48-hour LC50 of 936 mg/L KCl, and acceptable control chart limits of 563-1.237 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: Outfall 001 Final Effluent

EA Accession Number: AT1-423

Collection Time and Date: 0600, 12 July 2021 to 0600, 13 July 2021
Receipt Time and Date: 0926, 14 July 2021

Dilution Water Description: Moderately hard synthetic freshwater
EA Test Number: TN-21-400

Test Initiation Time and Date: 1145, 14 July 2021
Test Completion Time and Date: 1118, 16 July 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-21-118
Test Date and Time: 1406, 28 July 2021 to 1346, 30 July 2021
Dilution Water: Moderately hard synthetic freshwater
48-hour LC50: 1,847 mg/L NaCl
Laboratory control chart acceptability range for 48-hour LC50: 1,632-2.268 mg/L NaCl
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SUMMARY OF SAMPLE/TEST INFORMATION (continued)

Test Species: Ceriodaphnia dubia (water flea)
Sample Description: Outfall 001 Final Eftluent - MWRD
Sample Date: 12-13 July 2021
EA Test Number: TN-21-400
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): 240255
pH: 7.6-8.2
Dissolved Oxygen (mg/L): 50-9.0
Conductivity (uS/cm): 321 - 967
Outfall 001
Water Quality Parameters Measured on Sample Upon Receipt (AT1-423)
Temperature (°C): 1.2
pH: 7.7
Total Residual Chlorine (mg/L): <0.01
Alkalinity (mg/L as CaCOs3): 122
Hardness (mg/L as CaCOs): 192
Conductivity (uS/cm): 891
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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: QOutfall 001 Final Effluent

EA Accession Number: AT1-423

Collection Time and Date: 0600, 12 July 2021 to 0600, 13 July 2021
Receipt Time and Date: (0926, 14 July 2021

Dilution Water Description: Moderately hard synthetic freshwater
EA Test Number: TN-21-401

Test Initiation Time and Date: 1140, 14 July 2021
Test Completion Time and Date: 1126, 18 July 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: FH1-7/9-10
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 Lot #19430079 (Received 10/20/20)

EA Test Number: RT-21-120

Test Date and Time: 1419, 28 July 2021 to 1356, 30 July 2021

Dilution Water: Moderately hard synthetic freshwater

48-hour LC50: 936 mg/L. KCl

Laboratory control chart acceptability range for 48-hour LC50: 563-1,237 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: 12-13 July 2021
EA Test Number: TN-21-401
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
50 100 100
100 90 90

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

Water Quality Parameters on Test Solutions Range
Temperature (°C): 24.6 -25.6
pH: 7.6-8.2
Dissolved Oxygen (mg/L): 7.2-8.7
Conductivity (uS/cm): 321-912
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ATTACHMENT I

Data Sheets and Statistical Analysis
(18 pages)



Chain-of-Custody Record
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Was'Sample Chilled During Collection? Yes / No Comments:

Sample Collection Parameiers
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SAMPLE CHECK-IN

FOR TESTING
Client: MWBD
EA Accession Number: _ AT 1" 433
Acceptable
Parameter Range Measurement® Meter Date Time Initials
Temperature (°C} <4 1.9 T-23% dfﬂvl"i?;’“—t 0926 IR
is ice present? -— j‘eb N/A t
pH 6.0-9.0 . *—L"I 6?%0
TRC {mg/L <001 AT-01
o) 26.0\

Visual Description - 5w 31“ jﬂ{aw N /A w b

*If outside acceptable range, contact project manager.

OTHER PARAMETERS IF REQUIRED (SEE STUDY PLAN:

Acceptabie
Parameter Range (v Mater Date Time Initials
Ammonia - - WA
{praserve aliguot)
Accaptable
Parameter Range Measurement® Meter Date Time Initials
Dissolved Oxygen =
{mgil)
Salinity (ppt) -
ATS-0I5

051221
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Project Number: 70019, TOX

TOXICITY TEST SET-UP BENCH SHEET

Clieni: MWRD

QC Test Number: TN- 9~

TEST ORGANISM INFORMATION - e
Common Name: Water flea Adults Tsolated (Time, Date): |3l [wed
Scientific Name: C. dubia Neonates Pulled & Fed (Time, Date): 4y 0538
Lot Number; N/A Acclimation: <24hrs Age: <24 hrs
Source: EA Culture Water (T/S): _ Y. & ¢ 0 ppt
: et TEST INITIATION R
Date Time Initials Activity
'—'lltdé‘ i lled L Dilutions Made
Test Vessels Filled
23 Orpanisms Transforred
amsms | ransierr
Hjus” 5
§150 W Head Counts
. TESTSET-UP.
Sample Number: Ari- YD
Dilution Number: v— )y
l'est Concentration Volume Test Material Final Volume
Control 0 ml 200 ml
6.25% 12.5 mi
12.5% 25ml
25% 50 ml
50% 100 ml
100% 200 ml !

ATE-T26
T1/08/00




NEHLD ~ T 0'p00T TOPOUTIALT T 610g Aol 01207 wendpulegy
0'500Z FPIEF] T 0°L00g SEATRTETY T 0000z tpeewmeg T (zonz  ETORCEpOiE)
ﬁﬁﬂ (INO JDEHD) TUFZ0-¥-128 Vg POURRIRL ¥ag
'RL Q) @
Re | 0| S ARG Pf | w0 | ) FIEIE) bt B0 | e SIVRIT]
1001 &av ndﬂ st €l M.% A0l ﬁa__..%ﬁ 10 € et % ST —
1 g% 0N VR 259 | ooy Vi s Of0) W0 o881 oRd IOGUINN ISP
51515 a
ST 5],
519 &) ¢
0% a9k | 1,87 RICEIRS: \§ et gl SSE| el <L 5| S-S v %S'T
S| 15| a .
D
s 9|5 a
CESTLE 660 VeI LS| ag Vel eL gL est|0 kel Wab s1¢ ] ¢l + %CT'o
S| &] a
S5 & 5
5151 9| =
B3t okt 1 0% k| LB ad| 3L L 0stpHt £ gr B EAR o)
96 | TL | 8F [ W | 0 | 96 | TL |8k | PT | O (95 Tl | s fte | 0 |95 |zL | sk |vE | 0 |95 |z ler || o | doyx TOTBIUS0UC;)
(7/8wm) Hd (De) SWSUETI) 9AF]
{raysrl} Qrananpuon U2BAK) PRAJOSSI(] saeradma ], Jo requinpy]
. R0 §f DOTIBINGT 1807, oI 00T - 06 SAlsuaug Sy FR751 pousdmory m@.__ B MQJ TAGIINR] GOS0y
[UECT rowmnfop 182, wdTTTTT s 06-09  pd PIBH POJ :1e3, womm(ic
TOnS T (f reuremoy) 1sa I/ 0= 0d D I¥eg dmmp TR - | L4 HRqumnN uolssaooy
[Baaliol-moRy  ;  [RAsTsy SHTVA L0V L YOOI ensjep 18y,
ysnompaory (ORRIS) HAAL LSHL TUIAPD WEN SUNURIS SOh ~1¢e "NL =equiny 1821, 50
TRV e\ mE 9] Smpuy BJ TRy (OIEN TOWWO) TERIN =D
TSRIT ey, ,ﬂv.._r ore(y SupunrSag WSINVOUO 1SHL TOLEI00L Hequny 10afaig

LHTHS VIVA LSAL ALIDIXOL ALNDV

Eﬁ




AAHLL U TG -sopuusn ) UH1UT UL UIELE  Pe|nemesT
0900z FPIIETR T L0z FEAITETR, TT0000T prepeg TH Groor CEIOUEpOCEg
ﬁmﬁw (FNO FDEHD} 210-20-M- 128 Vad FOUR i8], ¥aa
0 | yr | & A | W] on R | AT [ an 2 | e | O TS Sterg
.fmm._,ﬁn: m\,__.,__,.__. 201 ﬂg:@._. ) sl Tl il W pal ..\@._._.._.,_, ] i @Sl atm,
W | agn) O \RD 087 RO ®| 80| QR B A O3y JRqUImp I21aT]
515 [sT a
29815 o
51515 «
hb|s5 e Ok TR+ 8 LHIAL oL A S| S| v %4001
SIS 1 5| a
91 S |5 5
5{¢| > g
S egd] 1o R S YNNANED O A W o I SIS |e] v %08
59| 9| a
sl els| »
s & © q
DRk 8| gnh V7S b R ISAED S d AR s is| v vicz
96 | TL | BY [ ¥ | O |96 [ TL | % | FT | O | 96 | TL [ 8F | P | O |96 | L |8k | ¥ | 0 |96 | 2L | 8% | v | o | dow | wopenusouos
{7/8W) ad (Da) SIUSTUREI() OAT]
{moysr) Aranonpuon URTAYE) POATOSEL] aqmyeradomg ], JO Iqunyy
ST 57 [OONRINCT 183, 001 - 06 *Ansusyny 1Sy "P87oT pousdoiong TER T Hedumnn wolssaooy
T ST :auWmlop 38a], wd™ T dnes 06-09  Hd DIEE] POJ HIefep, wonnf
TURS I Gf ERUIEUOTy 159 AW 0F< :0a Do iwtg dweg mmr 1 k) HeqUInN HoISsag0y
/- TRMETY SHNTVA TADUVL WISTITH ([enep1sa],

o AR P
m.u _l..r _“ UL,

v M-

@] Bmpus
i m_i ,_F :ape(] SurmnSog

yAnosmsoL g ‘HIAL ISAL

BIGRp) OUIEN OIURT08

BO[] JOTE, 9TOEN NOTIHo)

WEINVLEO LSIL

LHAHS VIVE LSEL ALIDIXOL ILADV

A Oh =1 [C "NL Hequmpy isag 50
M SR
NOLBI00L eauumpy 12elon]

&ﬁ




&
m RANDOMIZATION CHART

Project Number: 70019.TOX
Client: MWRD
QC Test Number: _TN- & -0

5 4 1 3 6
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4 1 2 6 3
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020700



EA
TOXICOLOGY LABORATORY BENCH SHEET
Project Number: 70019.TOX

Client: MWRD
QC Test Number: TN- e\~ YO0

Date/Time/Tnitials Comments/Activity

ATE-TZ9
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m TOXICOLOGY LABORATORY BENCH SHEET -
TESTING LOCATION

Project Number: 70019.TOX
Client: MWED
QC Test Number: __ TN-cd\— HUU

Testing Location Date Time Initials

5Y 72| 1SS =
s54 EIIIEY s JA
54 Dile |24 LO30 A3

o
8

il b - -0 B B - N S [ e e

-
[

fa—y
L%

oy
I

—
h

[
=]

o
=]

—
=]

ja—
WO

[ ]
=

o]
e

]
(o]

oy

a
=

2
oh

b2
(=4

]
|

b2
[w]

5%
N

e
=

ATS-TE0
07724418



&

—~va

TOXICOLOGY LABORATORY CORRECTION BENCH SHEET

Project Number: 70019.TOX

Client: MWRD

QC Test Number: TN- S —$0l

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

ATE-TVE
QB 116
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TOXICITY TEST SET-UP BENCH SHEET

Project Number: 70018.TOX
Client: MWRD
QC Test Number: IN- D-40 |
0 TEST ORGANISM: MﬂRMATIGN
- Common Name: Fathead minnow Adults Isolated (Time, Date):
Scientific Name: P. promelas Neonates Pulled & Fed (Tims, Date): kD
Lot Number: __ FH1-714-(0 Acclimation: <24 hrs Age: -8 Cifﬂcg 5
Source: A Culture Water (T/3): a3-9 "C ] ppt
._..._ HOTERETPO
TEST INITIATION CDNCENTMTION SERIES
Test Volume Final
Date Time Imitials Activity Concentration Test Material Volume
. \ l‘{b Control {ml 500 ml
AULATI o Dilutions Made 6.25% 31.25 ml
J/ 12.5% §2.5 ml
123 Test Vessels Filled 25% 125 ml
50% 250 ml
1‘ 'ILi('_j -—ﬁo Organisms Transferred 100% 500 ml ]
y
1\% % Head Counts
Comments:
R “ INTERMEDIATE DILUTION. PREPARATION ANDFEEDING.
DILUTIDN PREPARATION FEEDING
Food: driemic
Sample / Tine, Initials, Time, Initials, Time, Inftizls,
Day Date Time Initials Diluent Day Amount Amount Amount
o by s i HEE |0
1 I
- AT (50 %)
2 b\ 00T A1 1ok 2 b e
3 3
4 4
5 3
5] o
ATS.T27

ON22/08
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Project Number:
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Client:

70019.TOX

RANDOMIZATION CHART

QC Test Number: _TN- = —HO\

ATS-T4Be:
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EA
TOXICOLOGY LABORATORY BENCH SHEET
Project Number: 70019.TOX

Client: MWRD
QC Test Number: IN-Z 1= Yol

Date/Time/Initials Comments/Activity

ATS-T23
QE0100
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m TOXICOLOGY LABORATORY BENCH SHEET -
TESTING LOCATION

Project Number: 70019.TOX
Client: MWRD 'r
QC Test Number: _ TN-2J 1~ HO|

Testing Location Date Time Initials
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TOXICOLOGY LABORATORY CORRECTION BENCH SHEET

Project Number: 70019, TOX
Client: MWRD
QC Test Number: TN- <\~ 4O}

Correction Explanations

(a) Technician Error-Mathematical

{b) Technician Error-Manual Data Recording
(c) Technician Error-Head Cc:unt Observation
(d) Technician Error-Overwrite

(e) Technician Error-Missing Data

() Technician Error-Lost Organism

(g) Technician Error-Transcription Error

(h) Technician Error-Other:

(i) Meter Matfunction

ATS-TV8
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EA
Project Number: 70015.TOX
Client: MWRD

TOXICOLOGY LABORATORY BENCH SHEET

QC Test Number: TNz 1~ 4C0, 4Ol

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

ON AIR QFF AIR
Initial DO Final DO
Date Sample # (mg/L) Time | Meter | Initials | (mg/L) | Time | Meter | Initials
mlzeai | ANV 43| 122 |ASL | 681 | R | 85 |iono |68l | IR
THelT | ATI-H3 9.7 (075 Cao | T 8.0 o306 [wgo | 77

ATS-Tag
40121




ATTACHMENT II

Report Quality Assurance Record
(2 pages)
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REPORT QUALITY ASSURANCE RECORD

Client: M ED Project Number: 70019.TOX
Anfhor: Rachael Broolks EA Report Number: %5_‘-‘1 S
REPORT CEECIQ.:IST
QA/QC ITEM REVIEWER DATE
I. Samples collscted, transported, and received M
according to study plan requirements. V ﬁ// + 15 I, Ll
2. Semples prepared and processed according to study M M i
plan requirements. 77 119 ill i
3. Data collected using calibrated instruments and '
equipment. + ! G I' i
4. Calculations checled: )
- Hand calculations checked a2l
Ll I
- Drocumented and verified statistical
procedure used, il ! £l
5. Data input/statistical anal lete and t
pu 5 yses comp cotrec “ !J - ] l
6. Reported results and facts checked against original
sourees. 1;31 !Qﬁ;"'{
7. Data presented in figures and tables correct and in
agresment with text, L {?J ;”}{
8. - Results reviewed for compliance with study plan
requirements. = :} ] Lq! L
AUTHOR DATE

2. Commentary reviewed and resolved.

10, All study plan and quality assurance/control

requirements have been et and the report is appro ,
! m 1 !1,&)' 2
PROJECT MANAGER DATE
§an &daj’_g 2 a7[5004
QUALITY CONTROL SFFICER DATE
_ ,éu/ y uju
SENIOR TEPHNICAL OFFIGER DATE
ATS-08
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