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INTRODUCTION

At the request of Metropolitan Water Reclamation District (MWRD), EA Engineering, Science,
and Technology performed acute toxicity testing on composite samples of Outfall 001 final
effluent from MWRD’s Stickney Water Reclamation Plant in Cicero, Illinois. The effluent
composite sample was collected on 13-14 August 2017. 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 1L0028053.

This toxicity testing was conducted following EA’s standard operating procedures (EA 2013)
which are in accordance with US EPA guidance (US EPA 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 (US EPA 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
Quiality Assurance Record is included as Attachment I1.
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SUMMARY OF RESULTS

The results of the acute toxicity tests indicated that the 13-14 August 2017 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
a minimum of 95 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 80
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 TUa).

In conformance with EA’s quality assurance/quality control program, monthly reference toxicant
tests using sodium chloride (NaCl) and potassium chloride (KCI) were performed on the in-
house cultured test species. The results of the C. dubia reference toxicant test were acceptable,
with a 48-hour LC50 of 1,980 mg/L NaCl, and acceptable control chart limits of 1,562 - 2,135
mg/L NaCl. The results of the P. promelas reference toxicant test were acceptable, with a 48-
hour LC50 of 1,183 mg/L KCI, and acceptable control chart limits of 681-1,208 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-04
Acute assay with water flea (Ceriodaphnia dubia)

Client Name: Metropolitan Water Reclamation District (MWRD)
Permit Number: 1L0028053
Receiving Water: Chicago Sanitary and Ship Canal
Sample Description: Outfall 001 Final Effluent
EA Accession Number: AT7-368
Collection Time and Date: 0600, 13-14 August 2017
Receipt Time and Date: 0926, 15 August 2017
Dilution Water Description: Moderately hard synthetic freshwater
EA Test Number: TN-17-275
Test Initiation Time and Date: 1112, 15 August 2017
Test Completion Time and Date: 1051, 17 August 2017
Number of Replicates: 4
Number of Organisms Per Replicate: 5
Test Chamber: 30 ml cup
Volume per Test Chamber: 15 ml
Feeding: None

Organism 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 #F120-04 (Received 6/13/16)
EA Test Number: RT-17-120
Test Date and Time: 1328, 3 August 2017 to 1428, 5 August 2017
Dilution Water: Moderately hard synthetic freshwater
48-hour LC50: 1,980 mg/L NaCl
Laboratory control chart acceptability range for 48-hour LC50: 1,562-2,135 mg/L NaCl
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SUMMARY OF SAMPLE/TEST INFORMATION (continued)

Test Species: Ceriodaphnia dubia (water flea)
Outfall 001 Final Effluent - MWRD
13-14 August 2017

TN-17-275

Sample Description:
Sample Date:
EA Test Number:

Test Concentration 48-Hour Survival

(percent effluent) (percent)
Lab Control 100
6.25 100
12.5 100
25 95
50 100
100 100

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

Water Quality Parameters on Test Solutions Range
Temperature (°C): 24.0 - 25.7
pH: 7.7-8.7
Dissolved Oxygen (mg/L): 7.8-8.2
Conductivity (uS/cm): 303-1,018

Water Quality Parameters Measured on Sample Upon Receipt

Temperature (°C):

pH:

Total Residual Chlorine (mg/L):
Alkalinity (mg/L as CaCO3):
Hardness (mg/L as CaCO3):
Conductivity (uS/cm):
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Outfall 001
(AT7-368)

2.3
8.0
<0.01
136
200
986
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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-04
Acute assay with fathead minnows (Pimephales promelas)

Client Name: Metropolitan Water Reclamation District (MWRD)
Permit Number: 1L0028053
Receiving Water: Chicago Sanitary and Ship Canal
Sample Description: Outfall 001 Final Effluent
EA Accession Number: AT7-368
Collection Time and Date: 0600, 13-14 August 2017
Receipt Time and Date: 0926, 15 August 2017
Dilution Water Description: Moderately hard synthetic freshwater
EA Test Number: TN-17-274
Test Initiation Time and Date: 1539, 15 August 2017
Test Completion Time and Date: 1522, 19 August 2017
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: FH7-8/10-11
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 (KCI)

Reference Toxicant Information: GFS Lot #C583408 (Received 5/22/16)

EA Test Number: RT-17-113

Test Date and Time: 1509, 3 August 2017 to 1445, 5 August 2017

Dilution Water: Moderately hard synthetic freshwater

48-hour LC50: 1,183 mg/L KCI

Laboratory control chart acceptability range for 48-hour LC50: 681-1,208 mg/L KClI
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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

Pimephales promelas (fathead minnow)
Outfall 001 Final Effluent - MWRD
13-14 August 2017

TN-17-274
48-Hour Survival 96-Hour Survival
(percent) (percent)
100 90
100 95
95 90
95 80
100 100
100 95

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

Water Quality Parameters on Test Solutions Range
Temperature (°C): 24.0-26.0
pH: 7.7-8.6
Dissolved Oxygen (mg/L): 6.2-8.4
Conductivity (uS/cm): 303 -992
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ATTACHMENT I

Data Sheets
(16 pages)



Chain-of-Custody Record

® EA Engineering, Science,

and Technology

=ree Sampie Shipped By: (circle
EA Ecotaxicology Laboratory _-"-—__,i@”E_ P pped By: ( )
231 Schilling Circle SRVt ' .
Hunt Valley, Maryland 21031 EdiiaE © Fed. Bx. @ Other:
Telephone: 410-584-7000 =t g
Fax: 410-584-1057 | Tracking #: 1 Z 286 682 84 93359450
Client: M w RD (ﬂ C'. Project No.: ;
NPDES Number; _I L 002 8 053 Client Purchase Order Number:; g00 87496
City/State Collected: Cieero, 3L
PLEASE READ SAMPLING INSTRUCTIONS ON BACK OF FORM
Accession Collection Sample Description
i Number  j Start End (including Site, Station Number/Volume
i (office use only)g  Grab | Composite | Date/Time | Date/Time Number, and Outfall Number) of Container
— > . ey
AT %\——WWWMW% 5@%
X %/:;/17 ok S’/ﬂi/ﬁ 0600 | S ickaty Wl Foef gbflaent oo | oql
. Sampled By: Date/Time Recsived By: Date/Tirme
2k ,%J e/refis @iy
. ‘ S{ampler‘s Printed Name: Title: Relinguished By: Date/Time
Mick follias Apatt Blogsr 4 |
" Relinquished By: Date/Time Regeived By - / Date/Time :
4} _ Laboratory M % ) ¢ 57/
} %\- / I&é\/ g’/f‘y/{? 7: l’( . e T o H o e ....,.‘-”';4:.'-
Was Sample Chilled During Coliection? Yes/No Comments:
Samp[e Collection Parameters
- Visua! Description: Clecer , Gre€
/é‘l‘emperature 0: 4 gz "C
~ IpH' ’?' l{f ) o
- TRCMGL): .6 /L P

Other:

Whita-Report Preduction
EA 0534 F&B Rev.11/16

Yellow-Laboratory

Pink-Client/Sampler
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SAMPLE CHECK-IN

FOR TESTING
Client: MWRDGL
EA Accession Number: A58
Acceptable
Parameter Range Measurement* Date Time Initials
Temperature (°C) <4 /Z 3 66,1‘5'1” 05}% /V/’/]
Is ice present? — \/ f
pH 6.0-9.0 Z.0 \
TRC (mg/L) <0.01 £ 0.0 \
ri
Visual Description — (,\ P J \/
*If outside acceptable range, contact project manager.
OTHER PARAMETERS IF REQUIRED (SEE STUDY PLAN}):
Acceptable
Parameter Range () Date Time Initials
Ammonia -
(preserve aliquot)
Acceptable
Parameter Range Measurement® Date Time tnitials
Salinity (ppt) -
ATS-Q25
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EA
Project Number: 70005.15

Client: MWRD
QC Test Number: TN-!7-275"

TOXICITY TEST SET-UP BENCH SHEET

TEST ORGANISM INFORMATION

Common Name: Water flea Adults Isolated (Time, Date): 1557 ¥laliy
Scientific Name: C. dubia Neonates Pulled & Fed (Time, Date): G4 %/, sii
Lot Number: N/A Acclimation: <24hrs Age: <24 hrs
Source: EA Culture Water (T/S): ___ 233 ¢ 0 ppt
TEST INITIATION
Date Time Initials Activity
E‘M’Z I Dilutions Made
*\S/ ' L Test Vessels Filled
me \ Organisms Transferred
1330 N Head Counts
TEST SET-UP

| Sample Number: 417~ 3%

Dilution Number:  {iv7- 3510

Test Concentration

Control
6.25%
12.5%
25%
50%

100%

Volume Test Material

0O ml

12.5 ml

25 ml

50 mi

100 ml

200 ml

Final Volume

200 ml

ATS-T26
11/06/00
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EA
TOXICOLOGY LABORATORY BENCH SHEET
Project Number: __70005.15

Client: MWRD
QC Test Number: TN- {1-275"

Date/Time/Initials Comments/Activity

ATS-T29
Q3/01/00
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RANDOMIZATION CHART
Project Number: __70005.15
Client: MWRD
QC Test Number: _TN-i7-275"
5 4 1 3 6
1 5 3 2 4
6 2 4 1 5
4 1 2 6 3

ATS-T48c
03/01/00



EA
TOXICOLOGY LABORATORY CORRECTION BENCH SHEET
Project Number: 70005.15

Client: MWRD
QC Test Number: TN-11-275

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

(h) Technician Error-Other:

(i) Meter Malfunction

ATS-T78
05/11/16



®
" m TOXICITY TEST SET-UP BENCH SHEET

Project Number: 70005.15

Client; MWRD

QC Test Number: TN- 13- 134

- TEST ORGANISM INFORMATION'

Common Name: Fathead minnow Adults Isolated (Time, Date):
Scientific Name: P. promelas Neonates Pulled & Fed (Time, Date):
Lot Number: _ g &2-gli0-1! Acclimation: <24 hrs Age: _ H-5 dﬂ/ﬁ
Source: EA Culture Water (T/S): _ 24.% °C 0 ppt
TEST INITIATION CONCENTRATION SERIES
Test “Volume Final
Date Time Initials Activity Concentration Test Material Volume
%!'df;‘fi 1 s B Control oml 500ml
H ‘ Dilutions Made 6.25% 31.25ml
L \j/ 12.5% 62.5mi
Test Vessels Filled 25% 125mi
|53 50% 250ml
) M QOrganisms Transferred 100% 500ml
155 35 Head Counts
Comments:
‘ - INTERMEDIATE DILUTION PREPARATION-AND FEEDING
DILUTION PREPARATION FEEDING
Food: Arfemia
Sample / Time, Initials, Time, Initials, Time, Initials,
Day Date Time Initials Diluent Day Amount Amount Amount
. KT7-3b%
0 Hsin ez B mram | °
1 1
. AT B 2
2 %!i?fﬂ Y1y L34 T’“"{”{"’; Gt e,
3 3
4 4
5 5
G 6

ATS-TZ27
09/22/08
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Project Number:

Client;

TOXICOLOGY LABORATORY BENCH SHEET

70005.15

MWRD

QC Test Number:

TN-1-214} 275

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

ON AIR OFF AIR
Initial DO Final DO
Date Sample # (mg/L) Time Initials (mg/L) Time Initials
glis{i ATI1-3¢5 9.1 0955 MT™ g’l ioos | A
epFHI | A28 | 9.4 135k S8 2.1 YoM | RSE

ATS-T49
03/01/00
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TOXICOLOGY LABORATORY BENCH SHEET
Project Number: _ 70005.15

Client: MWRD
QC Test Number: TN- 3 -23Y%

Date/Time/Initials Comments/Activity

ATS-T29
03/01/00
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RANDOMIZATION CHART

Project Number: __ 70005.15
Client: MWRD
QC Test Number: _TN- 13-27¥%

ATS-T48c
03/61/00
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TOXICOLOGY LABORATORY CORRECTION BENCH SHEET

Project Number: 70005.15

Client: MWRD

QC Test Number: TN-/7-23y

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

(h) Technician Error-Cther:

(i) Meter Malfunction

ATS-T78
05/11/16



ATTACHMENT II

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

Client: M WR D Project Number: Tovas IS
Author: __Re, chel__RBooois EA Report Number: E S A
REPORT CHECKLIST
QA/QC ITEM REVIEWER DATE
1. Samples collected, transported, and received % %«A P
according to study plan requirements. /"A/ e, ,i < / i
2. Samples prepared and processed according to g p .
study plan requirements. 2 A %’/ 31 i/ 13
3. Data collected using calibrated instruments and ﬁ P '
equipment. %M /"-—«/(./ 2 / S / It
4. Calculations checked: . /Z' L -
- Hand calculations checked %f <3 / J }
- Documented and verified statistical 3 I‘ | 3
procedure used. 7 |
5. Data input/statistical analyses complete and //,%5% Wﬁ
correct. / "
6. Reported results and facts checked against W O
original sources. L
7. Data presented in figures and tables correct % é //7
and in agreement with text. A ¥
8. Results reviewed for compliance with study ;
plan requirements. %! 3 / / L
AUTHOR DATE
9. Commentary reviewed and resolved. %/{ q 1} ?1” ?
10. All study plan and quality assurance/control requirements have begn met and the report is

approved:

Ay e 74l

e .
PROJECT@ AGER

oA 1l
QUAEITY CONTﬁ’C/)L OFFICER DATE
/%/%{ﬁ 7/9/’ A
SENlé TECHNICAL REVIEWER D TE
ATS-Q8

01/25/02
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