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INTRODUCTION

The purpose of this report is to meet the reporting re-
quirements of the Illinois Environmental Protection Agency
(IEPA) relative to pre-operational background groundwater
quality in the four groundwater monitoring wells associated
with the Thornton Transitional Flood Control Reservoir (Reser-
voir}. The specific informational requirements are described
in the June 26, 2001 Scope of Work (SOW) for Groundwater Qual=-
ity Monitoring for the Reservoir. The SOW was approved as
part of the plan for the Reservoir in a letter from the IEPA
dated August 6, 2001. The SOW and letter are found in Appen-
dix AT.

The reporting reguirements are found in Section 7 of the
SCW. The requirements for the background groundwater quality
report are as follows:

1. Nerrative project description and field work.

2. All laboratory analytical data and QA/QC re-

sults.

2. Engineering guality drawings to scale including

the location of the monitoring wells.
4. Groundwater elevation data, including a calcula-

tion of groundwater flow direction.



5. Chain-of-Custody sheets and field notés.

6. The background statistical analysis for each
well.

7. Any other pertinent information required by

IEPA.

Objective

The objective of collecting groundwater quality data from
the four monitoring wells QT-1, QT-2, QT-3, and QT-4 at the
Reserveoir is to establish pre-operational background groundwa-
ter quality data at this site in order to allow comparison and
assessment of any possible contamination which may result from
the seepage produced during the operation of the Reservoir.
Figure 1 shows the location of the four monitoring wells at

the Reservoir.

Project Description

The Reservoir is in the West Lobe of Thornton Quarry,
southeast of the intersection of the Tri-State Tollway and
Halsted Street in Thornton, Illinois. The Reservoir is the
final structural measure to be implemented for the Little
Calumet River Watershed under the Natural Resources Conserva-
tion Service (NRCS) Little Calumet River Watershed Plan of No-

vember 1978. The Reservoir will provide 3.1 billion gallons



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO
FIGURE 1

THORNTON TRANSITIONAL RESERVOIR
MONITORING WELL LOCATIONS

EXISTING
/ CALUMET
TUNNEL

30' DIA.

INDIANA AVE.

HALSTED ST.

RELOCATED
VINCENNES AVE.

167th ST.

DEWATERING TUNNEL
TUNNEL 22' DIA.

/[TRANSITIONAL
| RESERVOIR

S

!
: |
QT2 | MARGARET ST.

LOCATION MAP
Scale NTS MWRD SERVICE AREA
LEGEND ﬁ
PROJECT
o Monitoring Well \ %.sj%fftucw
=———=— New Access Road {T
======-== EXisting Access Road (to be improved)

3



of floodwater storage, which represents the capture of the
100-year storm event from Thorn Creek at a point just south of
the Tri-State Tollway.

The. project will provide flood control benefits for 21
businesses and 4,400 residences, for an average benefit of
$6.8 million per year. Within the Little Calumet River water-
shed, the communities of Blue Island, Calumet City, Dixmoor,
Dolton, Glenwood, Harvey, Lansing, Phoenix, Riverdale, and
South Holland will receive flood control benefits.

The Reservoir consists of a diversion structure at Thorn
Creek, a 24-foot diameter dropshaft, and 22-foot diameter con-
veyance tunnel to the Lower West Lobe of Thornton Quarry. The
project also includes an 8-foot diameter tunnel connected to
the Calumet Tunnel and Reservoir Plan (TARP) System that will

be utilized for Reservoir dewatering purposes only.

Field Sampling and Analytical Methods

As required by IEPA, six sets of background groundwater
quality samples were collected from each of the four wells be-
ginning October 24, 2002 and ending on May 21, 2003.

All samples collected were analyzed for the IEPA speci-

fied inorganic and organic constituents as shown in Table 1.



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO

GROUNDWATER QUALITY STANDARDS FOR CLASS I:
POTABLE RESOURCE GROUNDWATER

Inorganic Chemical Constituents

Arsenic
Barium
Cadmium
Chloride
Chromium
Copper
Cyanide
Flucride
Iron
Lead
Manganese

Mercury

Nitrate as N

Radium=-226

Radium-228

Selenium

Silver

Sulfate

Total Dissolved
Solids (TDS)

pH

Organic¢ Chemical Constituents

Alachlior

Aldicarb

Atrazine

Benzene*

Carbecfuran

Carbon Tetrachloride*

Chleordane*

Endrin

Heptachlor®*

Heptachlor Epoxide*

Lindane (Gamma-
Hexachlorocyclohexane)

2,4,D

Ortho-Dichlorobenzene

Para~Dichlorobenzene

1,2 Dichloroethane*

1,1 Dichloroethylene

Trang 1,2-Dichloroethylene

1,2 Dichloropropane*

Ethylbenzene

Methoxychlior

Monochlorobenzene

Pentachlorophenol*

Polychlorinated Biphenvls
(PCBs) (as decachloro-
biphenyl) *

Styrene

2,4,5-TP (Silvex)

Tetrachloroethylene*

Toluene

Toxaphene*

1,1,1-Trichloroethane

Trichloroethylene*

Vinyl Chloride*

Xylenes

Benzene*

BETX

*Denotes a carcinogen.



Depending upon the constituent, samples were analyzed at
either the District's Calumet Water Reclamation Plant (WRP)
Laboratory, John E. Egan WRP Laboratory, Stickney WRP Labora-
tory, or a private-laboratory (U. S. Biosystems). All of
these laboratories have NELAC accreditation for the parameters
of interest. Tables AI-1 and AI-2 list the analytical methods
used by the wvarious laboratories, and also give each labora-
tory's NELAC accreditation number. In order to obtain NELAC
certification, all of the laboratories practice comprehensive
QA/QC procedures which are documented in their accreditation

materials submitted to the IEPA.

Field Sampling Log-In Sheets and Chain-of-Custody Forms

All 18 Chain-of-Custody forms are attached in Appendix

ATII.

Analytical Data and Statistical Analysis

Table 2 contains organic constituents and Table 3 con-
tains inorganic constituents for the samples collected from
well QT-1. Similarly, Tables 4 and 5 give data for well QT-2,
Tables 6 and 7 for well QT-3, and Tables 8 and 9 for well QT-
4,

As can be seen from Tables 2, 4, 6 and 8, all organic

constituents in groundwater monitoring wells QT-1, QT-2, QT-3,



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO

ORGANIC CONSTITUENTS IN THE

TABLE

2

THORNTON TRANSITIONAL RESERVOIR GROUNDPWATER MONITORING WELLS BACUKGROUND
STUDY - MONITORING WELL QT-1

Constituent Reporting Date
(ng/L) Limit 10/24/702 3/26/03 4/13/03 4/24/03 5/8/03 5/21/03
Alachlor 0.01 BDL** BDL** BDuL** BDIL** BDL* * BDL**
Aldicarb 2 BDL** BDL** BDL** BDL** BDL** BDL**
Atrazine 0.01 BDL** BDL* * BDL** ‘BDL** BDL** BDL**
Benzene 2 BDL** BDL** BDL** BDL** BDL* * BDL* *
Carbofuran 3 BDL** BDL** BDL** BDL** BDL** BDL**
Carbon Tetrachloride 2 BDL** BDL** BDL** BDL** BDL* * BDL* *
Chlordane 0.30 BDL** BDL** BDL** BDL** BDL* * BDL**
Endrin 0.07 BDL** BDL** BDL** BDL** BDL** BDL* *
Heptachlor 0.07 BDL** BDL* * BDL** BDL** BDL** BDL* *
Heptachlor Epoxide 0.05 BDL** BDL** BDL** BDL** BDL** BDL**
Lindane (Gamma~Hexachloro 0.05 BDL** BDL** BDL** BDL** BDL** BDL**
Cyclchexane)
2,4-D 2.9 BDL** BDL** BDL** BDL* * BDL** BDL* *
ortho-Dichlorobenzene 4 BDL** BDL** BDL** BDL* * BDL** BDL* *
para-Dichlorobenzene 4 BDL** BDL** BDL** BDL** BDL** BDL**
1,2-Dichloroethane 2 BDIL** BDL** BDL** BDL** BDL** BDL**
1,1~-Dichloroethylene 3 BDL** BDL** BDL** BDL*# BDL** BDL**
trans 1,2-Dichloroethylene 2 BDL** BDL** BDL** BDL* * BDL** BDL**
1,2-Dichloropropane 2 BDL* * BDL** BDL** BDL** BDL** BDL** -
Ethylbenzene 2 BDL** BDL** BDL** BDL** BDL** BDL**
Methoxychlor 0.1 BDL** BDL** BDL** BDL** BDL** BDL**
Monochlorobenzene 2 BDL** BDL** BDL** BDL** BDL** BDL**
Pentachlorophenocl 50 BDL** BDL** BDL*# BDL** BDL** BDL**
Polychlorinated Biphenyls 0.3 BDL** BDL** BDL** BDL** BDL** BDL**

{PCRs} {as decachloro-
biphenyl)



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO
TABLE 2 (Continued)

ORGANIC CONSTITUENTS IN THE THORNTON TRANSITIONAL RESERVOIR GROUNDWATER MONITORING WELLS BACKGROUND
STUDY ~ MONITORING WELL QOT-1

Constituent Reporting Date

(ng/L) Limit 10/24/02 3/26/03 4/10/03 4/24/03 5/8/03 5/21/03
Styrene 1 BDL** BDL** BDL** BDL** BDL** BDL**
2,4,5-TP (Silvex} 0.5 BDL** BDL** BDL* * BDL** BDL* * BDL**
Tetrachloroethylene 2 BDL** BDL* * BDL** BDL* * BDL* * BDL* *
Toluene 2 BDL** BDL* * BDL** BDL** BDL** BDL**
Toxaphene 1 BDL* * BDL* * BDL* * BDL* * BDL** BDL**
1,1,1-Trichloroethylene 2 BDL** BDL** BDL* * BDL** BDL** BDL* *
Trichlorocethylene 2% 0.8* 0.5% 0.5* 0.5* 0.5* 2
Vinyl Chloride 3 BDL** BDL** BDL** BDL** BDL** BDL**
Ortho Xylene 2 BDL** BDL** BDL** BDL** BDL** BDL**
Xylenes 1 BDL** BDL** BDL* * BDL** BDL** BDL**
BETX 1 BDL** BDL** BDL** BDL* * BDL** BDL**

*One-half of the MDL value which is 1 pg/L. The upper 95 percent confidence limit in this case cal-
culates to 2 pg/L which happens to be its reporting limit as well.
**Below detection limits. WNo upper confidence limit can be calculated.



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO
TABLE 3

INORGANIC CONSTITUENTS 1IN THE THORNTON TRANSITIONAL RESERVOIR GROUNDWATER
MONITORING WELLS BACKGROUND STUDY - MONITORING WELL QT-1

Arsenic Barium Cadmium Chloride Chromium Copper Cyanide

Date mg/L mg/L mg/L mg/L mg/L mg/L mg/L
10/24/02 0.001 0.0772 0.0001 573 0.0027 0.001 0.001
3/26/03 0.004 0.0545 0.0003 503 0.0040 0.009 0.001
4/10/03 0.001 0.0891 0.0001 458 0.0040 0.016 0.001
4/24/03 0.001 0.0799 0.0001 459 0.0030 0.010 0.001
5/8/03 0.001 0.0885 0.0001 452 0.0030 0.001 0.001
5/21/03 0.001 0.0788 0.0004 453 0.0040 0.006 0.001
Mean 0.002 0.0780 0.0002 483 0.0035 0.007 0.001
Std. Dev. 0.001 0.0126 0.0001 48 0.0006 0.006 0.000

Upper 0.004 0.1054 0.0005 588 0.0048 0.020 0.001

Confidence

Limit 95

Percent**



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO
TABLE 3 (Continued)

INORGANIC CONSTITUENTS IN THE THORNTON TRANSITIONAL RESERVOIR GROUNDWATER
MONITORING WELLS BACKGROUND STUDY - MONITORING WELL QT-1

0T

Fluoride Iron Lead Manganese Mercury Nitrate as N

Date mg/L mg/L mg/L mg/L ng/L mg/ L
10/24/02 0.45 0.735 0.008 0.0189 0.03 0.003
3/26/03 0.48 3.053 0.006 0,0359 0.05 0.014
4/10/03 0.06 3.827 0.007 0.0272 0.03 0.003
4/24/03 0.37 27.901 0.008 0.0965 0.03 0.003
5/8/03 0.36 27.206 0.006 0.0929 0.03 0.003
5/21/03 0.38 38.530 0.008 - 0.1564 0.19 0.022
Mean 0.35 16.875 0.007 0.0713 0.060 0.008
Std. Dev. 0.15 16.242 0.001 0.0535 0.064 0.008

Upper 0.68 52,2286 0.009 0.1876 0.200 0.026

Confidence

Limit 95

Percent**
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TARLE 23 {(Continued)

INORGANIC CONSTITUENTS IN THE THORNTON TRANSITIONAL RESERVOIR GROUNDWATER
MONITORING WELLS BACKGROUND STUDY - MONITORING WELL QT-1

Radium 226 Radium 228 Selenium Silver Sulfate TDS
Date pCi/L pCi/L mg/ L mg/L mg/L ng/ L PH
10/24/02 2.20 1.50 0.016 BDL* 328 1806 7.3
3/26/03 2.60 2.10 0.003 BDL* 370 1802 Py
4/10/03 2.10 2.10 0.008 BDL* 392 1774 (Y
4/24/03 2.10 1.30 0.000 BDL* 436 2022 7.2
5/8/03 2.20 1.70 0.000 BDL* 423 2080 7.2
5/21/03 2.40 1.90 0.000 BDL* 436 1938 7.2
Mean 2.27 1.77 0.0045 398 1904 7.2
Std. Dev. 0.20 0.33 0.0064 43 129 0.0
Upper 2.69 2.48 0.0185 491 2184 7.3
Confidence
Limit 95
Percent**
*Below detection limit. Silver reporting limit is 0.00603 mg/L. No upper confi-

dence limit can be calculated.
**One tailed t value was used in the calculation of the upper level 95 percent con-
fidence limit except for pH where a two tailed t value was used.
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO
TABLE 4

ORGANIC CONSTITUENTS IN THE THORNTON TRANSITIONAL RESERVOIR GROUNDWATER MONITORING WELLS BACKGROUND
STUDY ~ MONITORING WELL QT-2

Constituent Reporting ] Date
(ng/L) Limit 106/24/02 3/26/03 4/10/03 4/24/03 5/8/03 5/21/03

Alachlor 0.01 BDL* BDL* BDL* BDL* BDL* BDL*
Aldicarb 2 BDL* BDL* BDL* BDL* BDL* BDL*
Atrazine 0.01 BDL* BDL* BDL* BDL* BDL* BDL*
Benzene 2 BDL* BDL* BDL* BDL* BDL* BDL*
Carbofuran 3 BDL* BDL* BDL* BDL* BDL* BDL*
Carbon Tetrachloride 2 BDL* BDL* BDL* BDL* BDL* BDL*
Chlordane 0.30 BDL* BDL* BDL* BDL* BDL* BDL*
Endrin . 0.07 BDL* . BDL* BDL* BDL* BDL* BDL*
Heptachlor 0.07 BDL* BDL* BDL* BDL* BDL* BDL*
Heptachlor Epoxide 0.05 BDL* BDL* BDL* BDL* BDL* BDL*
Lindane (Gamma-Hexachloro 0.05 BDL* BDL* BDL* BDL* BDL* BDL*

Cyclohexane)

2,4-D 2.5 BDL* BDL* BDL* BDL* BDL* BDL*
ortho-Dichlorobenzene 4 BDL* BDL* BDL* BDL* BDL* BDL~*
para-Dichlorobenzene 4 BDL* BDL* BDL* BDL* BDL* BDL*
1,2-Dichloroethane 2 BDL* BDL* BDL* BDL* BDL* BDL*
1,1~-Dichloroethylene 3 BDL* BDL* BDL* BDL* BDL* BDL*
trans 1,2-Dichloroethylene 2 BDL* BDL* BDL* BDL* BDL* BDL*
1,2-Dichloropropane 2 BDL* BDL* BDL* BDL* BDL* BDL*
Ethylbenzene 2 BDL* BDL* BDL* BDL* BDL* BDL*
Methoxychlor 0.1 BDL* BDL* BDL* BDL* BDL* BDL*
Monochlorobenzene 2 BDL* BDL# BDL* BDL* BDL* BDL*
Pentachlorophenol 56 BDL* BDL* BDL* BDL* BDL* BDL*
Polychlorinated Biphenyls 0.3 BDL* BDL* BDL* BDL* BDL* BDL*

(PCBs) (as decachloro-
biphenyl)
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TABLE 4 [(Continued)

ORGANIC CONSTITUENTS IN THE THORNTON TRANSITIONAL RESERVOIR GROUNDWATER MONITORING WELLS BACKGROUND

STUDY - MONITORING WELL

QT2

Constituent Reporting Date
{(ng/L} Limit 10/24/02 3/26/03 4/10/03 4/24/03 5/8/03 5/21/03
Styrene 1 BDL* BDL* BDL* BDL* BDL* BDL*
2,4,5-TP (Silvex) 0.5 BDL* BDL* BDL* BDL* BDL* BDL*
Tetrachloroethylene 2 " BDL* BDL* BDL* BDL* BDL* BDL*
Toluene 2 BDL* BDL* BDL* BDL* BDL* BDL*
Toxaphene 1 BDL* BDL* BDL* BDL* BDL* BDL*
1,1,1-Trichlorocethylene 2 BDL* BDL* BDL* BDL* BDL* BDL*
Trichloroethylene 2 BDL* BDL* BDL* BDL* BDL* BDL*
Vinyl Chloride 3 BDL* BDL* BDL* BDL* BDL* BDL*
Ortho Xylene 2 BDL* BDL* BDL* BDL* BDL* BDL*
Xylenes 1 BDL* BDL* BDL* BDL* BDL* BDL*
BETX 1 BDL* BDL* BDL* BDL* BDL* BDL*
*Below detection limits. No upper confidence limit can be calculated.
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TABLE 5

INORGANIC CONSTITUENTS IN THE THORNTON TRANSITIONAL RESERVOIR GROUNDWATER
MONITORING WELLS BACKGROUND STUDY - MONITORING WELL QT-2

Arsenic Barium Cadmium Chloride Chromium Copper Cyanide

Date mg/L mg/L mg/L mg/L mg/L mg/ L mg/L
10/24/02 0.001 0.0369 0.0004 227 0.0057 0.000 0.001
3/26/03 0.001 0.0257 0.0002 248 0.0050 0.013 0.001
4/10/03 0.00e6 0.0557 0.0003 249 0.0040 0.015 0.001
4/24/03 0.006 0.0536 0.0002 244 0.0040 0.016 0.001
5/8/03 0.001 0.0592 0.0000 255 0.0040 0.000 0.001
5/21/03 0.001 0.0660 0.0005 289 0.0050 0.009 0.001
Mean 0.003 0.0495 0.0003 252 0.0046 0.009 0.001
Std. Dev. 0.003 0.0151 0.0002 20 0.0007 0.007 0.000

Upper 0.008 0.0825 0.0006 297 0.0062 0.025 0.001

Confidence

Limit 95

Percent**



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO
TABLE 5 (Continued)

INORGANIC CONSTITUENTS IN THE THORNTON TRANSITIONAL RESERVOIR GROUNDWATER
MONITORING WELLS BACKGROUND STUDY - MONITORING WELL QT-2

ST

Fluoride Iron Lead Manganese Mercury Nitrate as N

Date mg/L mg/L ng/L mg/L pg/L mg/ L
10/24/02 0.32 0.493 0.009 0.0380 0.03 0.019
3/26/03 0:32 0.149 0.007 0.0126 0.03 0.006
4/10/03 0.31 2.794 0.006 0.0352 0.03 0.003
4/24/03 0.28 3.338 0.009 0.0406 0.03 0.004
5/8/03 0.25 0.214 0.004 0.0163 0.03 0.077
5/21/03 0.24 1.023 0.003 0.0294 0.19 3.2717
Mean 0.29 1.335 0.006 0.0287 0.06 0.564
Std. Dev. 0.04 1.386 0.003 0.0117 0.07 1.329

Upper 0.36 4,353 0.012 0.0541 0.20 3.457

Confidence

Limit 95

Percent**
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO
TABLE 5 (Continued)

INORGANIC CONSTITUENTS IN THE THORNTON TRANSITIONAL RESERVOIR GROUNDWATER
MONITORING WELLS BACKGROUND STUDY - MONITORING WELL QT-2

Radium 226 Radium 228 Selenium Silver Sulfate TDS

Date pCi/L pCi/L mg/L mg/L mg/L mg/L pH
10/24/02 1.50 1.10 0.014 BDL* 563 1492 7.3
3/26/03 0.70 0.90 0.010 BDL* 592 1570 7.2
4/10/03 1.70 1.50 0.004 BDL* 552 1588 7.2
4/24/03 1.10 0.80 0.007 BDL* 619 2110 7.2
5/8/03 1.00 1.20 0.000 BDL* 568 1809 7.2
5/21/03 0.70 1.90 0.013 BDL* 640 2012 7.2
Mean 1.12 1.23 0.008 589 1764 7.2
Std. Dev. 0.41 0.41 0.005 35 255 0.0

Upper 2.01 2.12 0.020 . 664 2319 7.3

Confidence

Limit 95

Percent**

*Below detection 1limit. Silver reporting limit is 0.0003 mg/L. No upper confidence
limit can be calculated.

**One tailed t wvalue was used in the calculation of the upper level 95 percent con-
fidence limit except for pH where a two tailed t value was used.



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO
TABLE &

ORGANIC CONSTITUENTS IN THE THORNTON TRANSITIONAL RESERVOIR GROUNDWATER MONITORING WELLS BACKGROUND
STUDY - MONITORING WELL QT-3

LT

Constituent Reporting Dare
(ng/L) Limit 10/24/02 2/26/03 4/10/03 4/24/03 5/8/03 5/21/03
Alachlor 0.01 BDL* BDL* BDL* BDL* BDL* BDL*
Aldicarb 2 BDL* BDL* BDL* BDL* BDL* BDL*
Atrazine 0.01 BDIL* BDL* BDL* BDL* BDL* BDL*
Benzene 2 BDL* BDL* BDL* BDL* BDL* BDL*
Carbofuran 3 BDL* BDL* BDL* BDL* BDL* BDL*
Carbon Tetrachloride 2 BDL* BDL* BDL* BDL* BDL* BDL*
Chlordane 0.30 BDL* BDL* BDL* BDL* BDL* BDL*
Endrin 0.07 BDL* BDL* BDL* BDL* BDL* BDL*
Heptachlor 0.07 BDL* BDL* BDL* BDL* BDL* BDL*
Heptachlor Epoxide 0.05 BDL* BDL* BDL* BDL* BDL* BDL*
Lindane (Gamma-Hexachloro 0.05 BDL* BDL* BDL* BDL* BDL* BDL*
Cyclohexane)
2,4-D 2.5 BDL* BDL* BDL* BDL* BDL* BDL*
ortho-Dichlorobenzene 4 BDL* BDL~* BDL* BDL* BDL* BDL*
para-Dichlorobenzene 4 BDL* BDL* BDL* BDL* BDL* BDL*
1,2-Dichloroethane 2 BDL* BDL* BDL* BDL* BDL* BDL*
1,1-Dichloroethylene 3 BDL* BDL* BDL* BDL* BDL* BDL*
trans 1,2-Dichloroethylene 2 BDL* BDL* BDL* BDL* BDL* BDL*
1,2-Dichloropropane 2 BDL* BDL* BDL* BDL* BDL* BDL*
Ethylbenzene 2 BDL* BDL* BDL* BDL* BDL* BDL*
Methoxychlor 0.1 BDL* BDL* BDL* BDL* BDL* BDL*
Monochlorobenzene 2 BDL* BDL* BDL* BDL* BDL* BDL*
Pentachlorophenol 50 BDL* BDL* BDL* BDL* BDL* BDL*
Polychlorinated Biphenyls Q.3 BDL™* BDL* BDL* BDL* BROL* BDL*

{PCH2) {as decachloro-
biphenyl}
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO

TABLE 6

{Continued)

ORGANIC CONSTITUENTS IN THE THORNTON TRANSITIONAL RESERVOIR GROUNDWATER MONITORING WELLS BACKGROUND
STUDY - MONITORING WELL QT-3

Constituent Reporting Late
(ug/L) Limit 10/24/02 3/26/03 4/10/03 4/24/03 5/8/03 5/21/03
Styrene 1 BDL* BDL* BDL* BDL* BDL* BDL*
2,4,5-TP (Silvex) 0.5 BDL* BDL* BDL* BDL* BDL* BDi*
Tetrachloroethylene 2 BDL* BDL* BDL* BDL* BDL* BDL*
Toluene 2 BDL* BDL* BDL* BDL* BDL* BDL*
Toxaphene 1 BDL* BDL* BDL* BDL* BDL* BDL*
1,1,1-Trichloroethylene 2 BDL* BDL* BDL* BDL* BDL* BDL*
Trichloroethylene 2 BDL* BDL* BDL* BDL* BDL* BDL*
Vinyl Chloride 3 BDL* BDL* BDL* BDL* BDL* BDL*
Ortho Xylene 2 BDL* BDL* BDL* BDL* BDL* BDL*
Xylenes 1 BDL* BDL* BDL* BDL* BDL* BDL*
BETX X BDL* BDL* BDL* BDL* BDL* BDL*

*Below detection limits.

No upper confidence limit can be calculated.
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TABLE 7

INORGANIC CONSTITUENTS IN THE THORNTON TRANSITIONAL RESERVOIR GROUNDWATER
' MONITORING WELLS BACKGROUND STUDY - MONITORING WELL QT-3

Arsenic Barium Cadmium Chloride Chromium Copper Cyanide

Date mg/L mg/L mg/L mg/L mg/L mg/L mg/L
10/24/02 BDL* 0.0359 0.0001 158 0.002 0.001 0.001
3/26/03 BDL* 0.0825 0.0003 148 0.005 0.018 0.001
4/10/03 BDL* 0.0530 0.0001 132 0.005 0.015 0.001
4/24/03 BDL* 0.0544 0.0001 143 0.003 0.012 0.001
5/8/03 BDL* 0.0637 0.0001 143 0.005 0.001 0.001
5/21/03 BDL* 0.1048 0.0005 160 0.004 0.005 0.001
Mean 0.0657 0.0002 147 0.004 0.009 0.001
Std. Dev. 0.0245 0.0002 10 0.001 0.007 0.000

Upper 0.1190 0.0006 170 0.007 0.025 0.001

Confidence

Limit 95

Percent**
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO

TABLE 7 (Continued)

INORGANIC CONSTITUENTS IN THE THORNTON TRANSITIONAIL RESERVOIR GROUNDWATER

MONITORING WELLS BACKGROUND STUDY - MONITORING WELL QT-3

Fluoride Iron Lead Manganese Mercury Nitrate as N

Date mg/L mg/L mg/L mg/L pug/L ng/L
10/24/02 031 1 ..380 0.009 0.1034 0.03 0.027
3/26/03 0.39 20.644 0.009 0.0770 0.03 0.026
4/10/03 0.26 4.893 0.008 0.0781 0.03 0.003
4/24/03 0.29 9.344 0.008 0.0967 0.03 0.003
5/8/03 .25 13233 0.007 0.1189 0.03 0.019
5/21/03 0.28 22.769 0.007 0.1914 0.07 0.006
Mean 0.30 12.039 0.008 0.1109 0.04 0.014
Std. Dev. 0.05 8.523 0.001 0.0425 0.02 0.011

Upper 0.41 20 .588 0.010 0.2034 0.07 0.039

Confidence

Limit 95

Percent**
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TABLE

7

{(Continued)

INORGANIC CONSTITUENTS IN THE THORNTON

TRANSTTIONAL RESERVOIR GROUNDWATER
MONITORING WELLS BACKGRQUND STUDY - MONITORING WEILL QT-3

Radium 226 Radium 228 Selenium Silver Sulfate TDS

Date pCi/L pCi/L mg/L mg/L mg/ L mg/L pH
10/24/02 0.70 0.20 0.012 BDL* 172 903 7.3
3/26/03 1.10 0.90 0.007 BDL* 169 860 7.3
4/10/03 1.70 0.90 0.011 BDL* 158 1124 7.4
4/24/03 1.00 0.80 0.007 BDL* 204 1172 7.4
5/8/03 0.90 1.00 0.001 BDL* 181 986 7.2
5/21/03 0.70 1.90 0.010 BDL* 170 1064 7.3
Mean 1.02 0.95 0.008 176 ‘ 1018‘ 7.3
Std. Dev. 0.37 0.55 0.004 16 124 0.1

Upper 1.82 2.14 0.017 210 1287 7.5

Confidence

Limit 95

Percent**

*Below detection limit.
limit is 0.0003 mg/L.

Arsenic reporting limit is 0.001 mg/L and silver reporting

No upper confidence limit can be calculated.

**One tailed t value was used in the calculation of the upper level 95 percent con-
fidence 1imit except for pH where a two tailed t value was used.
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO
TABLE 8

ORGANIC CONSTITUENTS IN THE THORNTON TRANSITIONAL RESERVOIR GROUNDWATER MONITORING WELLS BACKGROUND
STUDY - MONITORING WELL QT-4

Zonstituent Reporting Date _
(ng/L) Limit 10/24/02 /26/03 4/10/03 4/24/03 5/8/03 5/21/03
Alachl 0.01 BDL* BDL* BDL* BDL* BDL* BDL*
Aldicarh 2 BDL* BDL* BDL* BDL* BDL* BDL*
Atrazine 0.01 BDL* BDL* BDL* BDL* BDL* BDL*
Benzene 2 BDL* BDL* BDL* BDL* BDL* BDL*
Carbofuran 3 BDL* BDL* BDL* BDL* BDL* BDL*
Carbon Tetrachloride 2 BDL* BDL* BDL* BDL* BDL* BDL*
Chlordane 0.30 BDL* BDL* BDL* BDL* BDL* BDL*
Endrin 0.07 BDL* BDL* BDL* BDL~* BDL* BDL*
Heptachlor 0.07 BDL* BDL* BDL* BDL* BDL* BDL*
Heptachlor Epoxide 0.05 BDL* BDL* BDL* BDL* BDL* BDL*
Lindane {Gamma-Hexachloro 0.05 BDL* BDL* BDL* BDL* BDL* BDL*
Cyclohexane)
2,4-D 2.5 BDL* BDL* BDL* BDL* BDL* BDL*
ortho-Dichlorobenzene 4 BDL* BDL* BDL* BDL* BDL* BDL*
para-Dichlorobenzene 4 BDL* BDL* BDL* BDL* BDL* BDL*
1,2-Dichloroethane 2 BDL* BDL* BDL* BDL* BDL* BDL*
1,1-Dichloroethylene 3 BDL* BDL* BDL* BDL* BDL* BDL*
trans 1,2-Dichloroethylene 2 BDL* BDL* BDL* BDL* BDL* BDL*
1,2-Dichloropropane 2 BDL* BDL* BDL* BDL* BDL* BDL*
Ethylbenzene 2 BDL* BDL* BDL* BDL* BDL* BDL*
Methoxychlor 0.1 BDL* BDL* BDL* BDL* BDL* BDL*
Monochlorobenzene 2 BDL* BDL* BDL* BDL* BDL* BDL*
Pentachlorophenol 50 BDL* BDL* BDL* BDL* BDL* BDL*
Polychlorinated Biphenyls 0.3 BDL* BDL* BDL* BDL* BDL* BDL*

(PCBs) (as decachloro-
biphenyl)
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TABLE 8

(Continued)

ORGANIC CONSTITUENTS IN THE THORNTON TRANSITIONAL RESERVOIR GROUNDWATER MONITORING WELLS BACKGROUND
STUDY -~ MONITORING WELL QT-4

Constituent Feporting Date
{png/L) Limit 10/24/02 3/26/03 4/10/03 4/74/03 5/8/03 5/21/03
Styrene 1 BDL* BDL* BDL* BDL* BDL* BDL*
2,4,5-TP (Silvex) 0.5 BDL* BDL* BDL* BOL* BDL* BDL*
Tetrachloroethylene 2 BDL* BDL* BDL* BDL* BDL* BDL*
Toluene 2 BDL* BDL* BDL* BDL* BDL* BDL*
Toxaphene 1 BDL* BDL* BDL* BDL* BDL* BDL*
1,1,1-Trichloroethylene 2 BDL* BDL* BDL* BDL* BDL* BDL*
Trichloroethylene 2 BDL* BDL* BDL* BDL* BDL* BDL*
Vinyl Chloride 3 BDL* BDL* BDL* BDL* BDL* BDL*
Ortho Xylenes 2 BDL* BDL* BDL* BDL* BDL* BDL*
Xylenes 1 BDL* BDL* BDL* BDL* BDL* BDL*
BETX 1 BDL* BDL* BDL* BDL* BDL* BDL*

*Below detection limits.

No upper confidence limit can be calculated.



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CH1CAGO
TABLE 9

INORGANIC CONSTITUENTS IN THE THORNTON TRANSITIONAL RESERVOIR GROUNDWATER
MONITORING WEIL.LS BACKGROUND STUDY - MONITORING WELL (T-4

ve

Arsenic Barium Cadmium Chloride Chromium Copper Cyanide

Date mg/L mg/L mg/L mg/L mg/L mg/L mg/L
10/24/02 BDL* 0.0747 0.0001 556 0.0024 0.001 0.001
3/26/03 BDL* 0.0810 0.0010 406 0.1010 0.094 0.001
4/10/03 BDL* 0.1104 0.0002 398 0.0040 0.025 0.001
4/24/03 BDL* 0.1070 0.0001 399 0.0040 0.022 0.001
5/8/03 BDL* 0.1161 0.0001 165 0.0030 0.001 0.001
5/21/03 BDL* 0.0582 0.0006 429 0.0040 0.007 0.001

Mean 0.0912 0.0004 392 0.0197 0.025 0.001

Std. Dev. 0.0233 0.0004 127 0.0398 0.035 0.000

Upper 0.1418 0.0012 668 0.1064 0.102 0.001

Confidence

Limit 95

Percent**



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO
TABLE 2 (Continued)

INORGANIC CONSTITUENTS IN THE THORNTON TRANSITIONAL RESERVCIR GROUNDWATER
MONITORING WELLS BACKGROUND STUDY - MONITORING WELL QT-4

%

Fluoride Iron Lead Manganese Mercury Nitrate as N

Date mg/L mg/ L mg/L my/ L ug/L mg/L
10/24/02 0.33 2.164 0.009 0.1393 0.03 0.003
3/26/03 033 2.731 0.028 0.1008 0.07 0.013
4/10/03 0.30 17572 0.009 0.1478 0.03 0.003
4/24/03 0.30 17.544 0.010 0.1624 0.03 0.003
5/8/03 0.26 22,285 0.006 0.1990 0.03 0.004
5721/03 0.28 30.343 0.006 0.1949 0.03 0.005

Mean 0.30 15.440 0.011 0.1574 0.04 0.005

Std. Dev. 0.03 11.097 0.008 0.0368 0.02 0.004

Upper 0.36 39.591 0.029 0.2375 0.07 0.014

Confidence

Limit 95

Percent**



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO
TABLE 9 (Continued)

INORGANIC CONSTITUENTS IN THE THORNTON TRANSITIONAL RESERVOIR GROUNDWATER
MONITORING WELLS BACKGROUND STUDY - MONITORING WELL QT-4

9z

Radium 226 Radium 228 Selenium Silver Sulfate TDS

Date pCi/L pCi/L mg/L mg/L mg/L mg/L pH
10/24/02 2.50 1.80 0.009 0.0001 268 1556 6.8
3/26/03 2.10 2.40 0.009 0.0052 260 1582 7.4
4/10/03 2.70 1.30 0.001 0.0001 253 1486 7.2
4/24/03 2.90 1.40 0.001 0.0001 281 1784 7.2
5/8/03 1.40 2.40 0.003 0.0001 280 1594 7.3
5/21/03 1.90 2.20 0.001 0.0001 257 1524 7.2

Mean 2.25 1.92 0.004 0.0010 267 1588 7.2

Std. Dev. 0.56 0.49 0.004 0.0021 12 104 0.2

Upper 3.46 2.99 0.013 0.0055 292 1814 7.8

Confidence

Limit 95

Percent**

*Below detection limit. Arsenic reporting limit is 0.001 mg/L. No upper confidence
limit can be calculated.

**One tailed t value was used in the calculation of the upper level 95 percent con-
fidence limit except for pH where a two tailed t value was used.



and QT-4 are below detection limits except for trichlorcethyl-
ene in well QT-1 (see Table 2), where the upper 95 percent
confidence limit 1s 2 pg/L. As for the inorganic constitu-
ents, the upper 95 percent confidence limits of all the pa-
rameters are given at the bottom of Tables 3, 5, 7, and 8 re-

spectively, for all fbur monitoring wells QT-1, QT-2, QT-3,

and 0T-4,

Groundwater Elevation Data and Flow Direction

Table 10 presents the groundwater elevation data for each
of the four monitoring wells on the six sampling days. The
data indicates that well QT-4 has the highest groundwater
level and well QT-2 has the lowest groundwater level. How-
ever, wells QT-1 and QT-3 have groundwater levels almost as
low as well QT-2.

There are several circumstances that make the groundwater
elevation data non-representational of the groundwater surface
continuum in this general area. The bottom of the reservoir
is at elevation -210 feet, CCD and the invert of the in-
let/ocutlet tunnel in the northeast corner of the reservcir is
at elevaticon -245 feet, CCD. Thus, béth the reservoir bottom
and the invert of the inlet/outlet tunnel are below the sur-

face of the groundwater in each of the four monitoring wells.
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO
TABLE 10

WATER LEVEL ELEVATIONS FOR THE THORNTON TRANSITIONAL RESERVOIR
GROUNDWATER MONITORING WELLS

Elevation in Feet Relative to CCD*

Date CT-1 QT=-2 QT-3 QT-4
10/24/02 -169.3 -195.7 -186.6 -97.2
3/26/03 -170.1 -186.5 -186.7 -97.2
4/10/03 ~-169.7 -19%.0 -1963.4 -96.7
4/24/03 -169.7 -199.8 ~-187.0 -98.2
5/8/03 -165.7 -197.1 -184.9 -96.7
5/21/03 -163.1 -198.4 -182.9 -96.2

*Chicago City Datum.
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Each well is in close proximity of the reservoir and this may
result in local disturbances and/or groundwater drawdown ef-
fects in each well.

The groundwater surface in well QT-4 varies over a range
of 2.0 feet, from -98.2 to -96.2 feet, CCD. The groundwater
surface in well QT-1 varies over a range of 7.0 feet, £from
-170.1 to -163.1. The groundwater surface in well QT-2 varies
over a range of 13.3 feet, from -199.8 to -186.5. The ground-
water surface in well QT-3 varies over a range of 10.5 feet,
from -183.4 to -182.9. These variations in range and magni-
tude demonstrate a lack of consistency in the groundwater con-
tinuumnm,

The lowest groundwater surface measurement in each well
does not occcur on the same date, but occurs on three different
dates betwsen March 26 and April 24, 2003. The highest
groundwater surface measurement in each well does occur con the
same date, May 21, 2003, for three wells, QT-1, QT-3 and {T-4.
In well QT-2, the highest groundwater surface measurement oc-
curs on March 26, 2003.

The veid in the rock mass caused by the reservoir results
in a discontinuity in the groundwater continuum, thereby mak=-

ing it impossible to <calculate a groundwater flux and
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direction from the measurements in these four monitoring

wells.

Location of the Monitoring Wells

Engineering quality drawings to scale are required to be
submitted in the SOW to show the location of the monitoring
wells. The drawings are Sheet Numbers F-4 and F-5 of Contract
77-235-CF. These drawings are not a part of this report, but
will be submitted upon request. Monitoring well QT-1 is 1lo-
cated on Sheet Number F-5 and wells QT-2, QT-3 and QT-4 are
shown on Sheet Number F-4. For purposes of this report, the

locations o©of the groundwater monitoring wells are shown on

Figure 1.
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APPENDIX AI

JUNE 26, 2001, SCOPE OF WORK (SOW) FOR GROUNDWATER QUALITY
MONITORING FOR THE THORNTON TRANSITIONAL FLOOD CONTROL
RESERVOIR, AND AUGUST 6, 2001 LETTER OF APPROVAL OF SOW FROM
ILLINOIS ENVIRCONMENTAL PROTECTION AGENCY




Scope of Work
Groundwater Quality Monitoring
At Thomton Transitional Flood Control Reservoir
By
The Metropolitan Water Reclamation District of Greater Chicago
June 26, 2001 '

I Purpose

The work to be competed under this project scope includes the collection and analysis
of groundwater samples from four groundwater monitoring wells at the Thornton
Transitional Reservoir. The purpose of this work is to provide baseline, background
groundwater quality data at this site in order to allow for comparison and assessment of
any possible contamination due to seepage produced during the operation of the fiood
control Reservoir.

This plan outlines the procedures for sampling and analysis of water from the
groundwater monitoring wells constructed to monitor the bedrock around the reservoir.
The approximate locations of the wells are shown in Figure 1.

2 Background

The Thomnton Transitional Reservoir is in the West Lobe of Thornton Quarry, southeast
of the intersection of the Tri-State Tollway and Halsted Street in Thomnton, lllinois. The
Thornton Transitional Reservoir is the final structural measure to be implemented for
the Little Calumet River Watershed under the Natural Resources Conservation Service
(NRCS) Little Calumet River Watershed Plan of November 1978. The Thomton
Transitiona! Reservoir will provide 3.1 billion gallons of floodwater storage, which
represents the capture of the 100-year storm event from Thorn Creek at a point just
south of the Tri-State Tollway.

The project will provide flood control benefits for 21 businesses and 4,400 residences,
for an average benefit of $6.8 million per year. Within the Little Calumet River
watershed, the communities of Blue Island, Calumet City, Dixmoor, Dolton, Glenwood,
Harvey, Lansing, Phoenix, Riverdale, and South Holland will receive flood control
benefits. '

The Thomnton Transitional Reservoir consists of a diversion structure at Thorn Creek, a
24-foot diameter dropshaft, and 22-foot diameter conveyance tunnel to the Lower West
Lobe of Thomnton Quarry. The project also includes an 8-foot diameter tunnel
connected to the Calumet Tunnel and Reservoir Plan (TARP) System that will be
utilized for Reservoir dewatering purposes only. The Thornton Transitional Reservoir
will be completed by December 2002.

Due to its location at —210 CCD elevation within the Thornton Quarry, there is a
hydrogeologic link to the surrounding bedrock aquifer. However, it is anticipated that
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there is little potential for any seepage to result in groundwater contamination of the
bedrock aquifer for the following reasons.

s Overflows from Thorn Creek to the Reservoir will commence after the Creek rises an
average of approximately 10 feet. Due to this, the first flush of stormwater runoff,
which may contain higher concentrations of contaminants, will not flow to the
Reservoir.

» According to a March 1996 Report by Patrick Engineering Inc., the gradient of
groundwater flow shows that flow from all directions is to the quarry.

Monitoring wells will be installed at the site (Figure 1) in order to provide background
water quality data and evaluate any potential impacts from the Reservoir during storm
events. The monitoring wells will not exceed distance of 15 feet from the bottom of the
impoundment. They will also be similar to those installed under current District TARP
contracts (Figure 2).

A review of the March 1996 Report by Patrick Engineering Inc. indicates that “all
municipalities within the field verification area purchase their potable water supplies
from either the City of Chicago or the City of Hammond. Residents may continue to use
private wells in all communities for non-domestic purposes such as lawn watering and
automobile washing.” The report consisted of a groundwater well survey covering the
area around the Reservoir out to between 3,000 and 10,000 feet from the Reservoir.

No potable water wells being currently used for drinking water purposes were identified
within a 2,500-foot distance from the Reservoir.

3. References
The following documents and publications are cited as references in this plan: -

a. Chicago District, U. S. Army Corps of Engineers Permit File Number
200000202, dated September 20, 2000, issued fo the Metropolitan Water Reclamation
District of Greater Chicago to Construct the Thomton Transitional Reservoir.

' b. IEPA, Section 401 Certification, dated September 1, 2000, issued to the
Chicago District, U. S. Army Corps of Engineers as part of Permit File Number
200000202.

c. Patrick Engineering Inc., CUP-Thornton Reservoir Water Well and Survey
Monumentation Inventory Report, March 1996

c. MWRDGC, December 28,1995 Inter Office Memorandum from Special
Operations Section to Supervisor of Field Operations, Subject: Sampling Protocol for
Groundwater Monitoring Wells, MWRDGC Industrial Waste Control Division.

d. (1992) American Water Works Association, Standard Methods for the
Examination of Water and Waste Water 18th Edition :
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e. (1985) American Water Works Association, Standard Methods for the
Examination of Water and Waste Water 16th Edition

f. (1988 or Revisions) United States Environmental Protection Agency, SW846,
Test Methods for Evaluating Solid Wastes

4, Sampling Procedures

Reservoir Monitoring Well

To be consistent with the in-place deep tunnel monitoring well protocol, the District's
Industrial Waste Division's well sampling protocol procedures will be used to monitor

the Thomton Transitional Reservoir wells. The well monitoring protocol is as follows:

a. Chlorinate all new wells, or wells that have undergone repairs according to
MWRDGC procedure (See below for detailed chlorination procedures).

b. Brush off any dirt, debris, snow, water, etc. from the cover of the well casing.
¢. Unlock and open the well cover.

d. Take an instantaneous reading of the well water level by lowering the depth probe
from the portable water level sensing meter down the well casing. Water levels should
be recorded to the top of the outer well casing.

e. Calculate the volume of water within the well utilizing the data obtained in step d. The
purge volume on wells that recharge quickly is 150% of the well volume. On welis that
recharge slowly, 90% of the well volume is purged the first day, and 75% of the well
volume is purged 48 hours later.

f. Calculate the purge volume utilizing the data obtained in step e.

g. To purge, attach a 3/4" hose to the discharge pipe in the well casing; attach a water
meter on the end of this hose.

h. Attach the power cord from the generator to the well connection.

i. Start generator and activate the power switch. Pumping speed is controlled using the
control knob on the converter box.

j. Monitor the water meter on the discharge hose, and deactivate the pump immediately
when the predetermined purge volume is reached. Until the Reservoir goes on-line, the
purge water may be discharged onto the ground.



k. (Slow recharges only) After the correct purge volume has been pumped from the
well, the power cord and hose are disconnected and a final water level reading of the
well water is taken.

[. Sampling. After the calculated purge volume is reached, samples are filled from the
discharge end of the water meter. Required containers, preservatives, and holding
times for the samples are listed in Table 2. Bottles should be filled and preserved in
accordance to the applicable procedures outlined in USEPA SW-846 and Standard
Methods for the Examination of Water and Waste Water 16th and 18th editions.

m. Immediately following collection, the temperature of the sample is taken from the
galion bottle for analysis of BOD, TDS, sulfate, and ammonia nitrogen. The temperature
is measured with two dial-stem thermometers to double check the accuracy of the
temperatures. "

n. Following checking the temperature of the sample, the pH of the sample is taken on
site using a separate portable pH meter.

0. Samples are then placed in a cobler, packed with sufficient ice to maintain the
samples at 40 °C, and delivered fo a certified laboratory for analysis.

p. Secure the well cover.
Monitoring Well Chlorination Procedures

Chlorination of the monitoring wells is performed to eliminate any contamination
that might have entered the well when the pump and its equipment are instalied or
repaired. The chlorine requirement for disinfection of a given effluent is the amount of
chlorine that must be added per unit volume of water, to produce the desired residual
chlorine concentration after a definite contact time. The volume of water in the well is
calculated from the depth reading. Then 15% sodium hypochlorite is added to the well
with a ration of one part of chlorine to 1,500 parts water. The chlorine is poured down
the depth measuring pipe of the well. The pipe is then flushed with a half gallon of
distilled water. This forces the chlorine out of the pipe and into the well. The chlorine is
circulated in the well, pump, and discharge pipe by switching on the pump for a minute
or two. The pump is then switched off and the chlorine is allowed to sit in the well for at
least 24 hours. After 24 hours, the well is purged of 90% of the current volume in the
well. During pumping, the discharge is tested every 5-10 minutes with potassium iodine
starch test paper. If the white paper strips turn purple, there is chlorine in the well. If
chlorine is present in the well at any time during pumping, the crew must return on
another day and purge the well again. This procedure continues until there is no
indication of chlorine residual in the well. This may take from one to several days. After
the well is purged clean of chlorine, the regular sampling schedule for the well is
continued. Only the monitoring wells are chlorinated, not the observation wells.

The 3/4 inch hoses and water meters are also chlorinated with the same ratio of
chlorine to water used in the welis. A chlorine/water solution is mixed in a three-gallon
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bucket and then poured down the hose and through the connected water meter. The
hose is then attached to a water faucet and flushed with clean water for about 15
minutes.

5. Sampling Frequency

For twelve months prior to the Reservoir going on-line, samples shall be collected
approximately every two months from the groundwater monitoring wells for background
data collection. The first of these samples shall be collected before the end of
December 2001. These samples will be used to obtain a statistically valid
representation of background water quality in the aquifer using the method specified in
Attachment l. This method should be used to determine the upper 95 % confidence
limit for each parameter listed in Table |. After such time, quarterly sampling shouid
continue for the indicator parameters listed in Table I, until one year after the flood
control facility is in operation.

After the Reservoir goes on-line event based monitoring shall be conducted for the
indicator parameters in Table 1l on a weekly basis while floodwater is stored in the
Reservoir. This will include grab sampling of floodwater stored in the Reservoir, in
addition to samples collected from the groundwater monitoring wells

During the storage of floodwater in the Reservoir, if an analysis of samples collected
from the groundwater monitoring wells shows an increase above the 95 % confidence
limit of any of the indicator parameters in Table II, the parameters list shall be expanded
to include all the parameters in Table I and weekly sampling shall continue until the
concentrations of all parameters in Table | are below the 95 % confidence limit.

6. Methods of Analysis
Target Parameters
Field measurements shall be made of temperature and pH. Methods of analysis used

shall be from Standard Methods for the Examination of Water and Wastewater (1985 or
1.992) or from SW-8486, Test Methods for Evaluating Solid Wastes (1986).

Requirements for Laboratory Analysis

Sample analysis shall be performed within holding times required by each method. The
laboratory shall perform the QA/QC procedures as required by the respective test
methods.

The laboratory may substitute a different, appropriate method for analysis of these
parameters from either SW-846 or Standard Methods for the Examination of Water and




Wastewater, provided that the required detection limits are still met. IEPA must
approve any changes in analysis method. '

Temperature, pH, and chromium (total) shall be taken from unfiltered samples. All other
analyses will be performed on samples filtered through a 0.45 4m membrane. Flltenng
will be performed in the laboratory.

Quality Assurancelauahty Control

Each batch of samples to be analyzed shall include method blanks, matrix spikes, and
matrix spike duplicates, surrogate spikes, and laboratory control samples. All of these
results must be reported along with sample results and all laboratory-generated QA/QC
acceptance criteria such as precision and accuracy limits.

7. . Reporting Requirements

A background groundwater quality report shall be generated and submitted to the IEPA
Compliance Assurance Section. The report shall contain the chemical analysis results
of all 6 bi-monthly background groundwater sampling events completed prior to
Reservoir flood control utilization.

The report shall include:

1. Narrative project description and field work

2. All laboratory analytical data and QA/QC results

3. Engineering quality drawings to scale indicating the location of the monitoring wells
4. Groundwater elevation data, including a calculation of groundwater flow direction
5. Chain of Custody sheets, and field notes

6. The background statistical analysis for each well

7. Any other pertinent information required by IEPA

For the background groundwater quality program, the District will submit a report
documenting the laboratory analyses to IEPA.

Annual Reservoir flood control utilization monitoring reports shall be submitted to IEPA
Compliance Assurance Section. The reports shall contain the years monitoring wells
sample analysis results and Reservoir contents grab sample analysis results, with a
detailed review and comparison of the monitoring well sampling analysis resuits,
utilizing the monitoring well statistical background determinations.
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ATTACHMENT 1

A. This method should be used to predact the confidence limit when smwlc groundwater
samples are taken from each monitoring (test) well,

Lo Determine the arithmetic méan (Xb% of each indicator parameter for the background

sampling period. If more than one background (upgradient) well is used, an equal
number of samples must be taken ﬁom each well.’

.Xb ZI—XZ-I' +X

%ere:

= o Lo
Xb = Average background value for a given chemical parameter
Xn = Background values for each upgradient sample

n = the number of background samples taken

2. - Calculate the ba.ckgm\md variance (| 2) and standard deviation (8

) for each
parameter using the values ('X ) from each background sample of th upgradient
wa]l(s) as follows ,

2= X - %) __(ZZ_Khl X =X
8y, = =y sz

a3

Calculate the upper confidence limit- using the following formula,
CL. = Xb +tVl+1m Sy
Where:

CL = upper confidence limit prediction
(upper and lower limits should be calculated for pH)
~ t=one-tailed t value at the required significance. ., ...
: ~level 'and at n-1 degrees.of freedom from Table 1 '
“(a two-tailed t value should be used for pH)

4,  Ifthe values of any routine parameter for any monitoring well exceeds the upper
confidence limit for that parameter, the permittee shall conclude that & stat1st1cally
significant change has ocourred at that well.

Page 1




5.  When some of the background (upgradient) values are less than the Method
: Detection Limit (MDL), a value of one-half (1/2) the MDL shall be substituted for
each background value that is reported as less than the MDL. All other
computanons shall be calculated as given gbove.

B. If all the background (upgradient) values are less than the MDL for a givenparameter, the
Practical Quantitation Limit (PQL), as given in 35 Il Adm. Code Part 724 AppendixI -
shall be used to evaluate data from monitoring wells. If the analytical results from any
monitoring well exceeds two (2) times the PQL for any single parameter, or if they exceed
the PQLs for two or more parameters, the permittee shall conclude that a statistically

‘significant change has occurred.
. Tablel
Standard T-Tables Level of Significance
t-values t-values -
Degrees of freedom (one-tail) (two-tail)*
09% __ OS%% i Q9% 95%

“ 3:747 2132 4,604 ‘2,776

5 3.365 2.015 . 4.032 2.571

6. 3.143 1.943 - 3,707 2.447

7 2.998 1.895 3.499 2365

8 2.896 1.860 3.355 2.306

9 . 2821 1.833 - 3250 2262

10 2.764 1.812 3.169 2.228

11 2,718 1.796 3.106 2.201

12 2.681 1.782 3.055 - 2179

13 T 2.650 1771 3.012 2.160

14 - 2.624 1.761 2977 2.145

15 . 2602 - 1.753 2.947 2.131
16 o 2 583_“___ 1746 2 921_,_:,_____2 T —— ohe

e ';-}._:'.,'1:'_-‘_.1 jr -7 CHiac oL ST 2 878~-7';~5:‘-'-'-2 101 ¥R

1.729 2.861 2.093

1.725 2.845 2.086

1.721 2.331 2.080

1717 2,819 2.074

1.714 2.807 2.069

~ L7111 2.797 2.064

1.708 2.787 2.060

1.697 -2.750 2.042

1.684 2,704 2.021

Page 2 e o e A T S D G S o Y 00



Adopted from Table III of "Statistical Tables for Biological Agncultural and Medical Research”
(1947. R.A. Fisher and F. Yates).

* For pH only when required.

L:AEPA3169\STANDARD\STATEST.ATT
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Table I
Groundwaier Quality Standards for Class I:
Potable Resource Groundwater
organic ical Constituen
Constituent Constituent
. ‘Arsenic - Manganese
Barium _ " Mercury
Cadmium Nitrate as N
Chloride . ’ . Radium-226
Chromium : Radium-228
Copper : ‘Selenium
Cyanide : ' Silver
Fluoride Sulfate
Iron : Total Dissolved
Lead : " Solids (TDS)
pH
anic Chemi stituents
Alachlor 1,2-Dichloropropane*
Aldicarb . Ethylbenzene
Atrazine - Methoxychlor
Benzene* ‘ Monochlorobenzene
Carbofuran Pentachlorophenol*
Carbon Tetrachloride* Polychlorinated
Chlordane* Biphenyls (PCB's)
Endrin - . (as decachloro-biphenyl)*
Heptachlor* _ . - Styrene B
. - Heptachlor Epoxide*.- e e LA T e 4 5TP (Silvex) S PR i
’fa..-._.j;Lmdane (Gamma-Hexachloro AR e T Tl -'j",fretracmgmeﬂlylene ST AR
” “cyclohexane) S ' Toluene’
2,4-D Toxaphene*
ortho-Dichlorbenzene 1,1,1-Trichloroethane
para-Dichlorbenzene Trichloroethylene*
1,2-Dichloroethane* Vinyl Chloride*
1,1-Dichlorethylene Xylenes

trans-1,2-Dichloroethylene

Page 1 of 2



Complex Organic Chemical Mixtures

Benzene*
BETX

*Denotes & carcinogen

Tablel.lst

Pace ? af 2



TABLE II

_ Constituents Typically Found in Stormwater

Arsenic . Ammonia

Boron Barium
Chloride _ Cadmium
Copper Chromium
Fecal Coliform Cyanide
Iron - Fluoride
Lead . Manganese
Mercury ' Nickel
Phenols Silver
Sulfate . Temperature

Total Dissolved Solids Nitrate

Biochemical Oxygen Demand (5-day and 21-day)’




THOMAS V. SKINNER, DIRECTOR

August 6, 2001

Joseph Zurad, Chief Engineer

Metropolitan Water Rcclamanon sttnct of Greater Clncago/

~ 101 East Erie Street .
. Chicago, IL. 60611-2803:"

Re: Thornton Transitional Flood Control Reservoir
IEPA Log # C-1539-99 (USACOE # 200000202)

Dear Mr. Zurad:

ac.

AN

ILLINOIS ENVIRONMENTAL PROTECTION AGEMFV

/.-24, ~0S5

2077

1021 NORTH GRAND AVENUE EAsT, P.O. BOx 19276, SPRINGFIELD, ILLINOIS 624&QOPY

The Illinois Environmental Protection Agency (Illinois EPA) has completed its review of the
revised Metropolitan Water Reclamation District of Greater Ch1cago (MWRDGC) Groundwater
Quality Well Installation and Monitoring Plan (Plan) for the project noted above, dated June 26,
2001. The well installation portion of the Plan, dated Apnl 16, 2001, was rcwewed with the

updated Plan.

.The Illinois EPA approves the Plan for the Thornton transitional flood control reservoir.

Should you have any further questions or would like to discuss the information above, contact

Carl Kamp at 217-785-4787.

Sincerely,

Slgnature on ﬁle

Tobyc_l'(revert

Manager

Division of Water Pollution Control
Bureau of Water

o el
il
o de

L

?v;l. -"'I d o oA
w4l ey g

€1:€ Hd SZAONED

" GEORGE H. RYAN, GOVERNOR: *

PRINTED ON RECYCLED PAPER




APPENDIX AII

ANALYTICAL METHODS USED TO ANALYZE THE GROUNDWATER SAMPLES



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO

TABLE AII-1

LIST OF ANALYTICAL METHODS USED BY THE STICKNEY WRF

LABORATORY™*

Parameter Method Reference
Arsenic Standard Methods 3120 B
Barium Standard Methods 3120 B
Cadmium Standard Methods 31z0 B
Chloride Standard Methods 4500 C1 D
Chromium Standard Methods 3120 B
Copper Standard Methods 3120 B
Cyanide Standard Methods 4500-CN C
Fluoride EPA Method 340.2
Iron Standard Methods 3120 B
Lead Standard Methods 3120 B
Manganese Standard Methods 3120 B
Nickel Standard Methods 3120 B
Mercury Standard Methods 3120 B
Nitrate-Nitrogen EPA Method 353.2
Selenium Standard Methods 3120 B

Sulfate**

EPA Method 375.4

Total Dissolved Solids Standard Methods 2540 C

pH Standard Methods 450C H B
Radium-226*** EPA Method 503.1
Radium-228*** RA-05

*National Environmental Laboratory Accreditation Conference
(NELAC) accreditation number is 100340.
**Analyzed at the Calumet WRP Laboratory.
tion number is 100338.
***Samples analyzed by US Biosystems.
number is 200020.

NELAC accredita-

NELAC accreditation

AII-1



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO
TABLE AII-2

LIST OF ANALYTICAL METHODS USED BY THE EGAN WRP LABORATORY*

Parameter Method Reference
Alachlor** EPA Method 525.2
Aldicarb** EPA Method 531.1
Atrazine** EPA Method 525.2
Benzene EPA Method 624
Carbofuran** EPA Method 531.1
Carbon Tetrachloride EPA Method 624
Chlordane EPA Method 608
Endrin EPA Method 608
Heptachlor EPA Method 608
Heptachlor Epoxide EPA Method 608
Lindane EPA Method 608
2,4-D Standard Methods 6640 B
Ortho Dichlorobenzene EPA Method 625
Para Dichlorobenzene ' EPA Method 625
1,2 Dichlorcethane EPA Method 624
1,1 Dichloroethylene EPA Method 624
Trans 1,2 Dichloroethylene EPA Method 624
1,2 Dichloropropane EPA Method 624
Ethylbenzene ' EPA Method 624
Methoxychlor EPA Method 608
Monochlorobenzene EPA Method 624
Pentachlorophenol EPA Method 625
PCB EPA Method 608
Styrene ' EPA Method 624
2,4,5-Tp Standard Methods 6640 B
Tetrachloroethylene EPA Method 624
Toluene EPA Method 624
Toxaphene EPA Method 608
1,1,1 Trichloroethylene EPA Method 624
Trichloroethylene EPA Method 624
Vinyl Chloride EPA Method 624
Ortho Xylene EPA Method 624
Xylenes EPA Method 624

ATI-2



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO
TABLE AII-2 (Continued)

LIST OF ANALYTICAL METHODS USED BY THE EGAN WRP LABORATCORY*

Parameter Method Reference
Benzernre EPA Method 624
BETX EPA Method 624

*National Environmental Laboratory Accreditation Conference
(NELAC) accreditation number is 000745.

**Samples analyzed by US Biosystems. NELAC accreditation num-
ber is 200020.

AII-3



APPENDIX AIII

CHAIN-OF-CUSTODY FORMS
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ANALYTICAL MONITORING
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« ANALYTICAL MONITORING
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CUSBioSYSTEMS s

CHAIN OF CUSTODY RECORD

29)R0 Quote:

Company Name M&/Z D

o X9 /23

Address @0, (A} 'R"R):"’IN?

YES NO N/A

Samples INTACT upon arrivalley 3 _ o~ =
Recelved ONWETICE? Yemp_) = o=
PROPER PRESERVATIVES Indicated? o=
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