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INTRODUCTION 

ТЬе plJrp o se of this report is to meet the report i ng re­

quirements of the Illinois Environmental Protect.ion Аче.псу 

(ТЕРА) r ela t i v e to pre-operational background groundwater 

qua l i ty i n t: he f our groundwater топ! toring wells as soc iated 

with the Th o r nton Transitional Flood Control Reservoir (Reser-

voir ) . ТЬе specific informational requirements are descr ibed 

in t he June 2 6, 2001 Scope of Work (SOW) for Groundwate r Qual-

i ty Моп ! t oring for the Reservoir. The SOW was approved as 

par t o f the plan for the Reservoir in а letter from t he ТЕРА 

dated Augu s t 6, 2 001. 

dix А.Т. 

The SOW and letter are found i n Арреп-

The report i ng requirements are found in Section 7 of the 

SOW . The r equ i rements for the background groundwater qua l ity 

report are а з f o l lows : 

1 . Na rrative project description and field work. 

2 . All laboratory analytical data and аА/ас r e­

s u lts. 

3. Ea g i ne er i ng quali ty drawings to scale including 

t he location of the monitoring wells. 

4 . Groundwater elevation data, including а calcu l a­

tion of groundwater flow direction. 
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5. Chain-of-Custody sheets and field notes. 

б. The background statistical analysis for each 

well. 

7. Апу other pertinent information required Ьу 

IEPA. 

Objective 

The objective of collecting groundwater quality data from 

the four monitoring wells QT-1, QT-2, QТ-З, and QT-4 at the 

Reservoir i5 to establish pre-operational background groundwa­

ter quality data at this site in order to allow comparison and 

assessment of апу possible contamination which тау result from 

the seepage produced during the operation of the Reservoir. 

Figure 1 shows the location of the four moni toring 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 i5 the 

final structural measure to Ье 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 

2 
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of floodwater storage, which represents the capture of the 

100-year storm event from Thorn Creek at а point just south of 

the Tri-State Tollway. 

The project will provide flood control benefits for 21 

businesses and 4,400 residences, for ап 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 а diversion structure at Thorn 

Creek, а 24-foot diameter dropshaft, and 22-foot diameter соп­

veyance tunnel to the Lower West Lobe of Thornton Quarry. The 

project also includes ап 8-foot diameter tunnel connected to 

the Calumet Tunnel and Reservoir Plan (TARP) System that will 

beutilized for Reservoir dewatering purposes only. 

Field Sampling and Analytical Methods 

As required Ьу IEPA, six sets of background groundwater 

quality samples were collected from each of the four wells Ье­

ginning October24, 2002 and ending оп Мау 21, 2003. 

All samples collected were analyzed for the IEPA speci­

fied inorganic and organic constituents as shown in ТаЫе 1. 

4 



METROPOLITAN WATER RECLAМATION DISTRICT OF GREATER CHICAGO 

TABLE 1 

GROUNDWATER QUALITY STANDARDS FOR CLASS 1: 
POTABLE RESOURCE GROUNDWATER 

Inorganic Chernical Constituents 

Arsenic 
Barium 
Cadrnium 
Chloride 
Chromiurn 
Сорреу 

Cyanide 
Fluoride 
Iron 
Lead 
Manganese 

Mercury 
Nitrate as N 
Radiurn-226 
Radium-228 
Seleniurn 
Silver 
Sulfate 
Total Dissolved 

S01ids (TDS) 
рН 

Organic Chernical Constituents 

A1acrllor 
Aldicarb 
Atrazine 
Benzene* 
Carbof uran 
Carbon Tetrachloride* 
Chlordane* 
Endrin 
Heptachlor* 
Heptachlor Epoxide* 
Lindane (Garnma-

Hexach1orocyc10hexane) 
2,4,О 

Ortho-Dich1o robenzene 
Para-Dichlorobenzene 
1,2 Di chloroethane* 
1,1 Dich1oroethy1ene 
Trans 1,2-Dichloroethylene 
1,2 Dich1oropropane* 

*Denotes а carcinogen. 

5 

Ethy1benzene 
Methoxych1or 
Monoch10robenzene 
Pentachlorophenol* 
Polychlorinated Biphenyl s 

(PCBs) (as decach10ro­
biphenyl)* 

Styrene 
2,4,5-ТР (Si1vex) 
Tetrach1oroethy1ene* 
Toluene 
Toxaphene* 
1, 1, 1-Trich1oroethane 
Trich1oroethy1ene* 
Viny1 Ch1oride* 
Xylenes 
Benzene* 
ВЕТХ 



Depending ироп the consti tuent, samples were analyzed at 

either the District' s Calumet Water Reclamation Plant (WRP) 

Laboratory, John Е. Egan WRP Laboratory, Stickney WRP Labora­

tory, or а private laboratory (U. s. Biosystems) .All of 

these laboratories have NELAC accreditation for the parameters 

o f interest. Tables AI-l and AI-2 list the analytical methods 

us€d Ьу the various laboratories, and also give each labora-

tory's NELAC accreditation number. In order to obtain NELAC 

certification, all of the laboratories practice comprehensive 

ОА/ОС procedures which are documented in their accredi tation 

materials submitted to the IEPA. 

Field Sampling Log-In Shee.ts and Chain-of-Custody Forms 

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

AIII. 

Analytical Data and Statistical Analysis 

ТаЫе 2 contains organic consti tuents and ТаЫе 3 соп­

tains inorganic constituents for the samples collected from 

well QT-l. Similarly, Tables 4 and ~ give data for well QT-2, 

Tables б and 7 for well ОТ-3, and ТаЫеэ 8 and 9 for well QT-

4. 

Аэ сап Ье эееп from ТаЫез 2, .i.' ..§. and ~, all organic 

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

б 



METROPOLITAN WATER RECLAMATION OISTRICT OF GREATER CHICAGO 

TAI3LE 2 

ORGANIC CONSТITUENTS IN ТНЕ THORNTON TRANSITIONAL RESERVOIR GROllNr>WATER MONIТORING WF:LLS 8ACKGROUND 
STUOY - MONITORING WELL QT-l 

Сопstituепt 

(j1g/I .. ) 

Alachlor 
Aldicarb 
Atrazine 
8enzene 
Carbofuran 
СагЬоп Tetrachloride 
Chlordane 
Endrin 
Heptachlor 
Heptachlor Epoxide 
Lindane (Gamma-Hexachloro 

Cyclohexane) 
2,4-0 
ortho-Oichlorobenzene 
para-Oichlorobenzene 
1,2-0ichloroethane 
1,1-ОiСhlогоеthуlепе 

trans 1,2-0ichloroethylene 
1,2-0ichloropropane 
Ethylbenzene 
Methoxychlor 

Monochlorobenzene 
Pentachlorophenol 
Polychlori.nateq l3ipheoyls 

(РСЩ;) (ав decact!loro­
Ьiрtl8пуl) 

Reporting 
Lirпit 

0.01 
2 
0.01 
2 
3 
2 
0.30 
0.07 
0.07 
0.05 
0.05 

2.5 
4 
4 
2 
3 
2 
2 
2 
0.1 
2 

50 
0.3 

10/24/02 

80L** 
80L** 
80L** 
80L** 
80L** 
8DL** 
8DL** 
80L** 
80L** 
80L** 
80L** 

80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
BOL** 
80L** 
80L** 
80L" 

3/26/03 

80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 

80L** 
80L** 
BOL** 
80L** 
BOL** 
80L** 
BOL** 
В01 .. ** 
80L** 
BOL** 
80L** 
80L** 

Oate 
4/10/03 4/24/03 

80i,* * 
80::"** 
80L** 
80L** 
BOL** 
80L** 
80L** 
BOL** 
80L** 
80L** 
80L** 

80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
В01.** 

8DL** 

80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 

80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
BDL** 

5/8/03 

80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 

80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
BOL** 
BOL** 
80L** 
130L** 

5/21/03 

80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 

80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
80L** 
13DL** 



METROPOLITAN WATER RECLAMATION OISTRICT OF GREATER CHICAGO 

ТАВЬЕ 2 (Continued) 

ORGANIC CONSTITUENTS IN ТНЕ THORNTON TRANSITIONAL RESERVOIR GROUNOWATER MONITORING WELLS BACKGROUNO 
STUOY - MONITORING WELL QT-l 

Constituent Reporting Oate 
(pg!L) Limit 10/24/02 3/26/03 4/10/03 4/24/03 5/8/03 5/21/03 

Styrene 1 BOL** BOL** BOL** BOL** BOL** BOL** 
2,4,5-ТР (Silvex) 0.5 BDL** 80Ь** BDL** 80L** BOL** 80L** 
Tetrachloroethylene 2 80L** воь** 80Ь** BOL** 80L** BOL** 
Toluene 2 80Ь** воь** BOL** BOL** BOL** BOL** 
Toxaphene 1 BOL** BOL** BOL** 80L** BOL** BOL** 
1, 1, 1-Trichloroethylene 2 80L** BDL** 80L** 80L** 8DL** 8DL** 
Trich1oroethylene 2* 0.5* 0.5* 0.5* 0.5* 0.5* 2 
Vinyl Chloride 3 80L** BOL** 80L** 80L** 80L** BOL** 
Ortho Xylene 2 BOL** 80L** 8DL** BOL** 80L** BOL** 
Xylenes 1 BOL** 80L** 80L** 80L** 80L** 80L** 
ВЕТХ 1 80L** 80L** BOL** BOL** BOL** 8DL** 

*One-half of the MOL value which is 1 pg/L. The upper 95 percent confidence lirnit in this case cal-
culates to 2 pg/L which happens to Ье its reporting lirnit as well. 

**8elow detection lirnits. No upper confidence lirnit сап Ье calculated. 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 3 

INORGAN IC CON S T ITUENTS lN ТНЕ THORN TON TRANS ITIONAL RE SERVOI R GROUN DWATER 
MON ITORING WELLS BACKGROUNDSTUDY MONITORING WELL QT -1 

Arseni c Barium Cadmi um Chlo ride Chromium Copper Cyanide 
Date mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

10/24/02 0.001 О. 0772 0.0001 573 О. 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 

\.D 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 

Меап 0.002 0.0780 0.0002 483 0 . 0035 0.007 0.001 
Std. De,v. 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** 
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METROPOLITAN WATER RECLAМATION DISTRICT OF GREATER CHICAGO 

TABLE 3 (Continued) 

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

Fluoride Iron Lead Manganese Mercury Nitrate as N 
Date mg/L mg/L mg/L mg/L l1g/ 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 О. 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 

Меап 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 52.226 0.009 0.1876 0.200 0.026 
Confidence 
Limit 95 
Percent** 
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METROPOLITAN WATER RECLAМATION DISTRICT OF GREATER CHICAGO 

TABLE 3 (Co n t inued) 

INORGANIC CONSTITUENTS IN ТНЕ THORNTON TRANSITIONAL RESERVOIR GROUNDWATER 
t10NITORING WELLS BACKGROUND STUDY - MONITORING WELL QT-1 

", ... " .. , . ,. __ ._-_ .. _-. 

Radium 226 Radium 228 Se l e nium Si1ver S1Jlfate TDS 
Date pCi/L pCi/L mg/L mg/L mg/L mg/L 

10/24/02 2.20 1.50 0.016 BDL* 328 1806 
3/26/03 2.60 2.10 0.003 BDL* 370 1802 
4/10/03 2.10 2.10 0.008 BDL* 392 1774 
4/24/03 2.10 1.30 0.000 BDL* 436 2022 
5/8/03 2.20 1.70 0.000 BDL* 423 2080 
5/21/03 2.40 1.90 0.000 BDL* 436 1938 

Меап 2.27 1.77 0.0045 398 1904 
Std. Dev. 0.20 0.33 0.0064 43 129 

Upper 2.69 2.48 0.0185 491 2184 
Confidence 
Limit 95 
Percent** 

*Below detection limit. Silver reporting limit is 0.0003 mg/L. No upper 
dence limit сап Ье calculated. 

рН 

7.3 
7.2 
7.2 
7.2 
7.2 
7.2 

7.2 
0.0 

7.3 

confi-

**Опе tailed t v a lue was use d in the calculatio n of the upper level 95 perc en t соп ­

f iden .c e limit exc ep t fo r рН whe.re а two tailed t Val\l€ wa s used. 



METROPOLITAN WATER RECLAМATION OISTRICT OF GREATER CHICAGO 

TA8LE 4 

ORGANIC CONSTITUENTS IN ТНЕ THORNTON TRANSITIONAL RESERVOIR GROUNOWATER MONITORING WELLS 8ACKGROUNO 
STUDY - MONITORING WE11 QT-2 

Constituent Reporting Oate 
(Ilg/L ) Limit 10/24/02 3/26/03 4/10/03 4/24/03 5/8/03 5/21/03 

Alachlor 0.01 80L* 80L* 80L* 80L* 80L* 80L* 
Aldicarb 2 80L* 80L* 80L* 80L* 801* 80L* 
Atrazine 0.01 801* 80L* 80L* 80L' 80L* 80L* 
8enzene 2 80L* 80L* 80L* 80L· 80L* 80L* 
Carbofuran 3 80L* 80L* 8DL* 8DL* 80L* 80L* 
Carbon Tetrach10ride 2 80L* 80L* 80L' 80L* 80L* 80L* 
Chlordane 0.30 80L* 80L* 80L' 80L* 80L' 80L' 

1-" Endrin 0.07 80L' 80L" 80L* 80L' 80L* 80L* N 
Heptach10r 0.07 80L' 80L' 80L* 80L* 80L* 80L* 
Heptachlor Epoxide 0.05 80L* 80L* 8DL" 80L" 80L* 80L' 
Lindane (Garnma-Hexachloro 0.05 80L" 80L* 80L* 80L" 80L' 80L* 

Cyclohexane) 
2,4-0 2.5 80L' 80L* 80L* 80L* 80L' 80L* 
ortho-Oichlorobenzene 4 80L' 80L* 80L* 80L* 80L' 80L* 
para-Oichlorobenzene 4 80L' 80L' 80L" 80L" 80L* 80L* 
1,2-0ich1oroethane 2 80L* 80L" 80L* 8DL* 80Ь* 80L" 
1,1-0ichloroethylene 3 80L* 8DL" 80L* 8ОЬ" 8ОЬ' 8DL* 
trans 1,2-Dichloroethylene 2 80L' 8DL* 80L* 8DL" 80Ь' 8ОЬ* 

1,2-Dichloropropane 2 80L· 80L' 8DL" 8DL" 8DL* 8DL* 
Ethylbenzene 2 80Ь' 80L* 8DL" 80L' 8DL* 80L" 
Methoxychlor 0.1 80L' 80L" 80L" 80L" 80L" 80L" 

Monochlorobenzene 2 80L* 80L" 80L" 80L" 80L" 80L" 
Pentach1orophenol 50 8DL* 80L* 8DL* 801* 80L" 80L* 
Polychlorinated 8iphenyls 0.3 80L" 8DL* 8DL* 8DL* 80L* 80L* 

(PC8s) (as decachloro-
biphenyl) 
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METROPOLITAN WATER RECLAМATION OISTRICT OF GREATER CHICAGO 

TABLE 4 (СQпtiпuеd) 

ORGANIC CONSTITUENTS IN ТНЕ THORNTON TRANSITIONAL RESERVOIR GROUNDWATER MONITOR1NG WELLS 8ACKGROUND 
STUOY - MONITORING WELL QT-2 

Constituent Reporting Date 
(jlg!LJ Limit 10/24/02 3126103 4/10/03 4/24/03 5/8/03 5/21/03 

Styrene 1 BOL* BOL* BOL* BOL* 80L* 80L* 
2,1J,5-TP (Silvex) 0.5 BDL* 80L* 80L* 80L* 80L* 80L* 
Tetrachloroethylene 2 80L* BOL* BOL* 80L* 8DL* BDL* 
Toluene 2 BOL* 80L* 80L* BOL* 8DL* 80L* 
Toxaphene 1 BDL* BOL* 80L* 80L* 80L* 80L* 
1, 1, 1-Trichloroethylene 2 BOL* 80L* 80L* 80L* 80L* 80L* 
Trichloroethylene 2 80L* 80L* 80L* 80L*- 80L* 80L* 
Vinyl Chloride 3 80L* 80L* 80L* 80L* 80L* 80L* 
Ortho Xylene 2 80L* 80L* 80L* 80L* 80L* 80L* 
Xylenes 1 8DL* 8DL* 8DL* 8DL* 80L* 80L* 
ВЕТХ 1 80L* 80L* 80L* 80L* 80L* 80L* 

*8elow detection limits. No upper confidence limit сап Ье calculated. 
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METROPOLITAN WATER RECLAМATION DISTRICT OF GREATER CHICAGO 

TABLE 5 

INORGANIC CONSTITUENTS IN ТНЕ 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 0.006 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 

Меап 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** 
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METROPOLITAN WATER RECLAМATION DISTRICT OF GREATER CHICAGO 

TABLE 5 (Co n tinued) 

INORGANIC CONSTITUENTS IN ТНЕ THORNTON TRANSITIONAL RESERVOIR GROUNDWATER 
MONITORING WELLS BACKGROOND STUDY - MONITORING toJELL QT- 2 

F'l\Joride Iron Lead Manganese Метситу Nitr-ate аз 
Date mg/L mg/L mg/L mg/L Ilg/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 3.277 

Меап 0.29 1.335 0.006 0.0287 0.06 0.564 
Std. Dev. 0.04 1.386 О.ООЗ 0.0117 0.07 1. З29 

Upper 0.36 4.353 0.012 0.0541 0.20 3.457 
Confidence 
Limit 95 
Percent** 

N 
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METROP01ITAN WATER RECLAМATION OISTRICT OF GREATER CHICAGO 

ТА81Е 5 (Continued) 

INORGANIC CONSTITUENTS IN ТНЕ THORNTON TRANSITIONA1 RESERVOIR GROUNOWATER 
MONITORING WE11S 8ACKGROUNO STUOY - MONITORING WE11 QT-2 

Date 

10/24/02 
3/26/03 
4/10/03 
4/24/03 
5/8/03 
5/21/03 

Меап 

Std. Oev. 

Upper 
Confidence 
1imit 95 
Percent** 

Radium 226 
pCi/1 

1.50 
0.70 
1.70 
1.10 
1.00 
0.70 

1.12 
0.41 

2.01 

Radium 228 
pCi/1 

1.10 
0.90 
1.50 
0.80 
1.20 
1.90 

1.23 
0.41 

2.12 

Selenium 
mg/L 

0.014 
0.010 
0.004 
0.007 
0.000 
0.013 

0.008 
0.005 

0.020 

Silver 
mg/1 

801* 
80L* 
801* 
801* 
801* 
80L* 

Sulfate 
mg/1 

563 
592 
552 
619 
568 
640 

589 
35 

664 

TOS 
mg/1 

1492 
1570 
1588 
2110 
1809 
2012 

1764 
255 

2319 

рН 

7.3 
7.2 
7.2 
7.2 
7.2 
7.2 

7.2 
0.0 

7.3 

*8elow detection limit. Silver reporting limit is 0.0003 mg/L. No upper confidence 
limit сап Ье calculated. 

**Опе tailed t value was used in the calculation of the upper level 95 percent con­
fidence limit except for рН where а two tailed t value was used. 



METROPOLITAN WATER RECLAMATION OISTRICT OF GREATER CHICAGO 

ТАВЬЕ 6 

ORGANIC CONSTITUENTS IN ТНЕ THORNTON TRANSIТIONAI, RESERVOIR (;ROlJNDWATER MONITORING WELLS 8ACKGROUND 
STUDY - MONITORING WELL QТ-З 

__________ •• __ ., __ •• ~~ ___ '~ш_'''''''·_ 

Constituent Reporting Паtе ---_ .. _-.-.. -
(l1g/L ) Limit 10/24/02 3/26/03 4/10/03 4/24/03 5/8/03 5/21/03 

A1ach1or 0.01 801,* BOL* BOL* BDL* BOL* BOL* 
A1dicarb 2 80L* BOL* BOL* 80L* 80L* 80L* 
Atrazine 0.01 80L* BOL* 80L* 80L* 80L* 80L* 
Benzene 2 BOL' BOL* 80L* 80L* BOL* 80L* 
Carbofuran 3 80L* BOL* 80L* 80L* 80L* 80L* 
Carbon Tetrachloride 2 80L* 80L* 80L* 80L* 80L* 80L* 
Ch10rdane 0.30 80L* 80L* 80L* 80L* 80L* 80L* 

f-' Endrin 0.07 80L* 80L* 80L* 80L* 80L* 80L* 
--J 

Heptachlor 0.07 8DL* 80L* 8ОЬ* 80L* 80Ь* 8DL* 
Heptachlor Epoxide 0.05 80L* 80L* 80L* 80L* 80L* 80L* 
Lindane (Gamma-Hexachloro 0.05 80L* 80L* 8DL* BOL* 80L* 80L* 

Cyclohexane) 
2,4-0 2.5 BOL* 80L* 80L* BOL* 80L* 80L* 
ortho-Oichlorobenzene 4 80L* BOL* 80L* 80L* 80L* 80L* 
para-Oichlorobenzene 4 80L* 80L* 80L* 80L* BOL* BOL* 
1,2-Dichloroethane 2 BOL* BOL* BDL* BOL' 80L' BOL* 
1,1-Dichloroethylene 3 80L* BDL* BOL* 80L' BOL' 80L* 
trans 1,2-0ichloroethylene 2 80L* 80L* BOL* 80L* BOL' 80L* 
1,2-0ichloropropane 2 80L' 80L* BOL* BOL* 80L' 80L* 
Ethylbenzene 2 80L* 80L* BOL' 80L* BDL* BOL' 
Methoxychlor 0.1 80L* BOL* BOL' 80L* 80Ь' BOL* 

Monochlorobenzene 2 BDL* 80L* 8DL* 8DL* BDL* 8О1.* 

Pentachlorophenol 50 80L* BOL* BOL* ВDУ,· 80L* BDL* 
Polychlo:cinat€d Bip!1enyls 0.3 BDL* BDL* ВЩ~* BOL* 8DL* 80L* 

(РСВэ) (аэ deca ch, 1 ос о" 
bipheny1) 
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METROPOLITAN WATER RECLAМATION OISTRICT OF GREATER CHICAGO 

TABLE 6 (Continued) 

ORGANIC CONSTITUENTS IN ТНЕ THORNTON TRANSITIONAL RESERVOIR GROUNOWATER MONITORING WELLS BACK(;ROUNO 
STUOY - MONITORING WELL QT-3 

Constituent Reporting Date 
(pg/L) Limit 10/24/02 3/26/03 4/10/03 4/24/03 5/8/03 ~ ) /2J / 03 

Styrene 1 80L* BOL* 80L* 80L* 80L* 80 ~, * 

2,4,5-ТР (Silvex) 0.5 80L* BOL* BOL* 80L* 80L* BO 'J ' 
Tetrachl o roethylene 2 80L* BOL* 80L* 80L * 80L* 801,' 
Toluene 2 80L* 80L* 80L* 80L* 80L* 80L* 
Toxaphene 1 80L* 8DL* 8DL* 80L* 8DL* 80L* 
1,1,1-Trich1oroethy1ene 2 80L* 8DL* 8DL* 80L* 80L* 80L* 
Trichloroethylene 2 8DL* 80L* 80L* 80L* 8DL* 80L* 
Vinyl Chloride 3 8DL* 80L* 80L* 80L* 80L* 80L* 
Ortho Xylene 2 8D"L* 80L* 8О1.* 8DL* 8DL* 80L* 
Xylenes 1 80L* 80L* 80L* 8DL* 8DL* 8DL* 
8ЕТХ 1 8DL* 80L* 80L* 80L* 80L* 80L* 

*8elow detection limits. No upper confidence limit сап Ье calculated. 
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METROPOLITAN WATER RECLAМATION DISTRICT OF GREATER CHICAGO 

Т.АJЗLЕ 7 

INORGANIC CONSTITUENTS IN ТНЕ THORNTON TRANSITIONAL RESERVOIR GROUNDWATER 
MONITORING WELI~S BACKGROtJND STUDY - MONITORIN(; WEI.L QT-3 

Arsenic Bariurn Cadrniurn Chloride Chromiurn Copper Cyanide 
Date rng/L mg/L rng/L rng/L rng/L rng/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 
5/21103 BDL* 0.1048 0.0005 160 0.004 0.005 0.001 

Меап 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 
Lirnit 95 
Percent** 
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METROPOLITAN WATER RECLAМATION DISTRICT ОР GREATER CHICAGO 

TABLE 7 (Continued) 

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

Fluoride Iron Lead Manganese Me.rcury Nitrate as 
Date mg/L mg/L mg/L mg/L pg/L mg/L 

10/24/02 0.31 1.350 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 0.25 13.233 0.007 0.1189 0.03 0.019 
5/21/03 0.28 22.769 0.007 0.1914 0.07 0.006 

Меап 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 30.588 0.010 0.2034 0.07 0.039 
Confidence 
Limit 95 
Percent** 

N 
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METROPOLITAN WATER RECLAМATION DISTRICT OF GREATER CHICAGO 

'ГАВLБ 7 (Сопt:. i iшеcJ) 

INORGANIC CONSTITUENTS IN ТНЕ THORNTON TRANSITIONAL RESERVOIR GROUNDWATER 
MONITORI NG WELLS BACKGROUND STUDY - MONITORING \iJEI,I. QТ-З 

~._---"_._.-

Radium 226 Radium 228 Se1enium Silver S\!lfate TDS 
Date pCi/L pCi/L mg/L mg/L mg/L mg/L рН 

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 

Меап 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. Arsenic reporting limit is 0.001 mg/L and silver reporting 
lirnit is 0.0003 mg/J~. Ыо uppe:t: confidence limit сап Ье calctllated. 

**ОпЕ'~ t .ai l eci t valHe was t1sed in the саlсц Jаt~iоп of Нн>. uppe:t: level 95 реrсепt. соп ­

fideI1ce lil11it except [о! рН wIHHe at:wo tailed t. valtIe was t.lseci. 



METROPOLITAN WATER RECLAМATION DISTRICT OF GREATER CHICAGO 

TA8LE 8 

ORGANIC CONSTITUENTS IN ТНЕ THORNTON TRANSIT!ONAL RF.SERVOIR GROUNDWATER MONITORING WELLS 8ACKGROUND 
STUOY - MONITORING WELL QT-4 

:onstituent Reporting Oate 
(I-'g/L) Limit 10/24/02 :~/26/03 4/10/03 4/24/03 5/8/03 5/21/0, 

A1achl,,:!: 0.01 80L* BOL* 80L* 8DL* 8DL* BOL< 
Aldica l'J) 2 80L* BOL* 80L* 8DL* 80L* 80L' 
Аtrаziпс 0.01 BOL* BOL* 8DL* 80L* 80L* 80L' 
8enzene 2 80L* BOL* 8DL* 80L* 80L* 80L* 
Carbofuran 3 80L* BOL* 8DL* 80L* 80L* 80L* 
Carbon Tetrachloride 2 80L* 80L* 8DL* 80L* 80L* 80L* 
Chlordane 0.30 80L* 80L* 8DL* 80L* 80L* 80L* 

N Endrin 0.07 80L* 80L* 80L* 80L* 80L* 80L* N 
Heptachlor 0.07 80L* ЕЮL* 80L* 80L* 80L* 80L* 
Heptachlor Epoxide 0.05 80L* 80L* 80L* 80L* 80L* 80L* 
Lindane (Gamma-Hexachloro 0.05 80L* 80L* 80L* 80L* 80L* 80L* 

Cyclohexane) 
2,4-0 2.5 80L* 80L* 80L* 80L* 80L* 80L* 
ortho-Oichlorobenzene 4 8DL* 80L* 80L* 80L* 80L* 80L* 
para-Oichlorobenzene 4 80L* 80L* 80L* 80L* 80L* 80L* 
1,2-Dichloroethane 2 8DL* 80L* 80L* 8DL* 80L* 80L* 
1,1-0ichloroethylene 3 80L* 80L* 80L* 80L* 80L* 80L* 
trans 1,2-0ichloroethy.lene 2 8DL* 80L* 80L* 80L* 80L* 80L* 
1,2-0ichloropropane 2 80L* 80L* 80L* 80L* 80L* 80L* 
Ethylbenzene 2 80L* 80L* 80L* 80L* 80L* 80L* 
Methoxychlor 0.1 80L* 80L* 8DL* 80L* 80L* 80L* 

Monochlorobenzene 2 80L* 80L* 80L* 80L* 80L* 80L* 
Pentachlorophenol 50 8DL* 80L* 80L* 80L* 80L* 80L* 
Polychlorinated 8ipheny1s 0.3 80L* 80L* 80L* 80L* 80L* 8DL* 

(PC8s) (аэ decachloro-
biphenyl) 
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METROPOLITAN WATER RECLAМATION OISTRICT OF GREATER CHICAGO 

TABLE 8 (Conti nued) 

ORGANI C CONS T I TUENTS IN ТНЕ THORNTON TRANSITIONAL tl.ESERVOIR GROUNOWATER MONJ TORI NG WELl..S BACKGROUNO 
STUOY - MONITORING WELL QT-4 

Constituent f-.' eporting Oate 
(\.1g/L) Limit 10/ 24/02 3/26 / 03 4 / 10 /03 4 П ~/ О З 5/8/03 5/21/0 3 

Styrene 1 80L* 80L* 80L* 8[1 ," • 801* ВО1* 

2,4,5-ТР (Silvex) 0 . 5 8DL* 80L* 80L* Ь[Н" * 80L* BOL* 
Tetrachloroethylene 2 BOL* 80L* 80L* 80L * 80L* 80L* 
Toluene 2 80L* 8DL* 80L* ВО1, * 80L* 80L* 
Toxaphene 1 80L* 8DL* 8DL* 80L* 80L* В01.* 

1, 1, 1-Trichloroethylene 2 80L* 8DL* 80L* 80L* 80L* 8DL* 
Trichloroethylene 2 80L* 80L * 80L* 8DL* 80L* 80L* 
Vinyl Chloride 3 8DL* 8DL* 80L* BDL* BDL* BDL* 
Ortho Xylenes 2 BDL* BOL* BDL* BDL* 80L* 8DL* 
Xylenes 1 80L* BDL* BOL* BDL* BDL* 80L* 
ВЕТХ 1 BDL* 80L* ВО1* BOL* 80L* 8DL* 

*Below detection Нт! ts. No upper confidence limit сап Ье calculated. 
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METROPOLITAN WATER RECLAМATION DISTRICT OF GREATER CH I CAGO 

TABLE 9 

INORGANIC CONSTITUENTS IN ТНЕ THORNTON TRANSITIONAL RESERVOIR GROUNDWATER 
MONITORING WE l, LS BACKGROUND STUDY - MONITORING WELL ( ' Т-4 

Date 

10/24/02 
3/26/03 
4/10/03 
4/24/03 
5/8/03 
5/21/03 

Меап 

Std. Dev. 

Upper 

Ar senic 
mg/L 

BDL* 
BDL* 
BDL* 
BDL* 
BDL* 
BDL* 

Confidence 
Limit 95 
Percent** 

BariUl~ 1 

mg/L 

0.074 7 
0.081 0 
0 . 1104 
0.1070 
0.1161 
0.058 2 

0.091 2 
0.023 3 

0.1418 

Cadmium 
mg/L 

0.0001 
0.0010 
0.0002 
0.0001 
0.0001 
0.0006 

0.0004 
0.0004 

0.0012 

Chloride 
mg/L 

556 
406 
398 
399 
165 
429 

392 
127 

668 

Chromium 
mg/L 

0 . 0024 
0 . 1010 
0.0040 
0.0040 
0.0030 
0.0040 

0.0197 
0.0398 

0.1064 

Copper 
mg/L 

0.001 
0.094 
0 . 025 
0.022 
0 . 001 
0.007 

0.025 
0.035 

0.102 

Cyanide 
mg/L 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

0.001 
0.000 

0.001 



METROPOLITAN WATER RECLAМATION DISTRI CT OF GREATER CHICAGO 

TABLE 9 (Continued) 

INORGANIC CONSTITUENTS IN ТНЕ THORNTON TRANSITIONAL RESERVOIR GROUNDWATER 
MONITORING WELLS BACI{GROUND STUDY - MONITORING WELL QT-4 

- _ . ,~ ...• -._-

Fluoride Irоп Lead Man 9anese Mercury Nitrate as N 
Date mg/L mg/L mg/L m'J/L ilg/ L mg/L 

10/24/02 0.33 2.164 0.009 0.1393 0.03 0.003 
3/26/03 0.33 2.731 0.028 0.1008 0.07 0.013 
4/10/03 0.30 17.572 0.009 0.1478 0.03 0.003 
4/24/03 0.30 17.544 0.010 0.1624 0.03 0.003 

N 
5/8/03 0.26 22.285 lЛ 0.006 0.1990 0.03 0.004 
5/21/03 0.28 30.343 0.006 0.1949 0.03 0.005 

Меап 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** 
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METROPOLITAN WATER RECLAМATION DISTRICT OF GREATER CHICAGO 

TABLE 9 (Continued) 

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

Radium 226 Radi Ш11 228 Se1enium Si1ver Su1fate TDS 
Date pCi/L pCi!L mg/L mg/L mg/L mg/L 

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

Меап 2.25 1.92 0.004 0.0010 267 1588 
Std. Dev. 0.56 0.49 0.004 0.0021 12 104 

Upper 3.46 2.99 0.013 0.0055 292 1814 
Confidence 
Limit 95 
Percent** 

рН 

6.8 
7.4 
7.2 
7.2 
7.3 
7.2 

7.2 
0.2 

7.8 

*Be1ow detection 1imit. Arsenic reporting 1imit is 0.001 mg/L. No upper confidence 
1imit сап Ье ca1cu1ated. 

**Опе tai1ed t value was used in the calcu1ation of the upper 1eve1 95 percent соп­
fidence 1imit except for рН where а two tai1ed t va1ue was used. 



and QT-4 are below detection 1imits except for trich1oroethy l­

епе i n wel l QT-l (зее ТаЫе 2), where the upper 95 percent 

confidence 1irnit i5 2 j.lg/L. Аз for the inorganic consti t u-

ent5 , the ,Jpper 95 percent confidence lirnits of а11 t he ра­

rarne t er5 are given at the bottorn of ТаЫез 3, ~, 2, and 9 re­

spec t: ively, for a11 four monitoring wells QT-l, QT-2, QТ-З , 

and QT-4. 

Groundwater Elevation Data and Flow Direction 

ТаЫе 1 0 presents the groundwater elevation data fo r еасЬ 

о! t he four moni toring wells оп the six sampling days. The 

data indicates that well QT-4 has the highest groundwater 

level and well ОТ-2 has the lowest groundwater level. How-

ever , wеllэ QT-l and QТ-З have groundwater levels alrnost as 

low а з wel l QT-2. 

There ауе se\1eral circumstances that rnake the groundwa ter 

elevat ion data non-representational of the groundwat er s urface 

cont: inuum i n this general area. The bottom of the r eserv oir 

is at ele\Ta t ian -210 feet, ССО and the invert of t 11e in­

let .lautlet t unne l in the nartheast corner of the reserv o ir is 

at elevatic n -245 feet, CCD. Thus, both the reservoir bot torn 

and t he invert of the inlet/outlet tunnel are below the $иу­

face о! the groundwater in each of the four monitoring wells. 

27 



METROPOLITAN WATER RECLAМATION DISTRICT OF GREATER CHICAGO 

TABLE 10 

WATER LEVEL ELEVATIONS FOR ТНЕ THORNTON TRANSITIONAL RESERVOIR 
GROUNDWATER MONITORING WELLS 

Elevation in Feet Relative to ССО* 
Date QT-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 -199.0 -193.4 -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. 

28 



ЕасЬ we11 1s in close proximity of the reservoii and thi~ тау 

resu1 t in lоса1 disturbances and/or groundwater drawdown ef­

fects in еа сЬ well. 

ТЬе groundwater surface in well QT-4 varles over а range 

of 2.0 feet, from -98.2 to -96.2 feet, CCD. The ground\tla ter 

surfa ce in wel l QT-1 varies over а range of 7. О feet , f rom 

-170.1 t o -163 .1. The groundwater surface in well QT-2 varie s 

over а range of 13.3 feet, from -199.8 to -186.5. The ground-

water surface in well QT-3 varies over а range of 10 .5 feet, 

from -193.4 to -182.9. These variations in range and magni -

tude demonstrate а lack of consistency in the groundwater соп ­

tinuum . 

ТЬе lо\"теst groundwater surface measurement in еасЬ ууе11 

does not occur оп the зате date, but occurs оп three di fferen t 

dates between Ma rch 26 and April 24, 2003. ТЬе highest 

groundwater surface measurement in еасЬ well does occur оп the 

same date, Мау 21, 2003, for three wells, QT-1, QT-3 a nd QT-4 . 

In well QT-2, the highest groundwater surface measurement ос­

curs оп March 26, 2003. 

The void in the rock mass caused Ьу the reservoir result s 

in а discontinuity in the groundwater continuum, thereby mak­

ing it impossible to calculate а groundwater flu x and 

29 



direction from the measurements in these four monitoring 

wells. 

Location of the Monitoring Wells 

Engineering quality drawings to scale are required to Ье 

submitted in the SOW to show the location of the monitoring 

wells. The drawings are Sheet Numbers F-4 and F-5 of Contract 

77-2З5-СF. These drawings are not а part of this report, but 

will Ье submitted ироп request. Monitoring well QT-1 is 10-

cated оп Sheet Number F-5 and wells QT-2, QТ-З and QT-4 are 

shown оп Sheet Number F-4. For purposes of this report, the 

locations of the groundwater monitoring wel1s are shown оп 

Figure 1. 

за 



APPENDIX AI 

J !JNE 26/ 2 001/ SCOPE OF WORK (SOW) FOR GROUNDWATER QUAL I TY 
MONITORING FOR ТНЕ THORNTON TRANSITIONAL FLOOD CONTROL 

EESERVOIR, AND АПGUSТ 6, 2001 LETTER OF APPROVAL аР saw FROM 
ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 



Scope of Work 
Gгoundwater Quality Monitoring 

At Thomton Transitional Flood Control Reservoir 
Ву 

The Metropolitan Water Reclamation Oistrict of Greater Chicago 
June 26, 2001 

1. Purpose 

The work to Ье competed undeг this pгoject зсоре includes the collection and analysis 
of groundwater samples from four groundwater monitoring wells at the Thomton 
Transitional R$Servoir. Тhe ригрозе of this work Is to provide baseline, background 
gгоuпdwэteг quality dзtа at this site in oгder to allow for comparison and assessment of 
апу possibIecontamination due to seepage produced during the ope~tion of the ffood 
control Reservoir. 

This plan оЩliпеs the procedures for sampling and analysis of water from the 
groundwater monitoring wells constгucted to топпог the bedrock aгound the reservoir. 
Тhe approximate locations of the wells аге shown in Figure 1. 

2. Background 

The Тhоrпtоп Transitional Reservoir is in the West Lobe of Тhornton Quarry, southeast 
of the intersection of the Tri-State Tollway and Halsted Street in Тhornton, lIIinois. The 
Thornton T~nsitional Reservoir is the final structural measure to Ье implemel1ted for 
the Little Ca1umet River Wateгshed under the Natural Resources Conservation $ervice 
(NRCS) Little Calumet River Watershed Plan of November 1978. Тhe Тhomton 
Transitional Reservoir will ргоуюе 3.1 Ыlliоп gallons. of floodwater storage, which 
гepгesents the capture of the 100-уеаг storm event from Тhom Cгeek at а point jиst 
south of theTri-Statе Tollway. 

Тhe project will provide flood contгol benefrts for 21 businesses and 4,400 residences, 
for ап average beneflt ()f $6.8million рег уеаг. WJthin the Little Calumet River 
watershed, the communities of Blue Island, Calumet спу, Oixmoor, Oolton, Glenwood. 
Нагуеу. Lansing, Phoenix, Riverdale. and South Holland will receive flood control 
benefrts. . 

The Thomton TransitionaJ Reservoir consists of а diversion structure at Тhoт Creek, а 
24-foot diameter dropshaft, and 22-foot diameter сопуеуапсе tunnel to the Lower West 
Lobe of Тhomton Quarry. Тhe project also includes ап 8-foot diameter tunnel 
connected tQ the Calumet Типпеl and Reservoir Plan (ТАRР) System that will Ье 
IJtilized for Reservoir dewatering purposes only. The Thomton Transitional Reservoir 
will Ье compfeted Ьу ОесетЬег 2002. 

Dие to its tocation at -210 ССО elevation within the Thomton Quarry, there is а 
hydrogeofogic link to the surrounding bedrock aquifer. However, it is anticipated that 
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there is little potential foГ апу seepage {о result in groundwater contamination of the 
bedrock aq uifer for the fOllowing .reasons. 

• Overflows from Тhoт Creek {о the Reservoir will сотmeпсе after the Creek rises ап 
average ofapproximateJy 10 feet. ·Duetothis,the пгst flush of stormwater runoff, 
which тау contain higher concentrationsofcontaminants, will not flow to the 
Reservoir. 

• Accordingto а March 1996 Report Ьу Patrick Engineering (пс., the gradient of 
groundwater flow shows that flow from all directions is to the quarry. 

MonitoringweJJswiJlbe instalJedat thesite (Figure 1)in order to provide background 
waterquaJity data !i!ndevaJuateany potentiaHrnpactsfrom the Reservoir during storm 
events .. Тhe monitoring wells wШ not еХсееа distance of 15 feet fromthe bottom Ofthe 
iтроuпdmепt. They will also Ье similar to thoseinstalledunder current District TARP 
contracts (Figure 2). 

А reviewof the M~rch1996 Report Ьу PatrickEngineering (nc. indicatesthat "all 
municipaJities .withinthe field vеrifюаtiопагеа purchasetheir рotаЫе water supplies 
from either the City of Chicago ог the City ofHammond. Residents таусonцпие to use 
private wells (п all communities for non-domestic ригрозез such as lawn watering апд 
automobile washing." The report consisted of а groundwater well surVeycoveringthe 
агеа around the Reservoir out to between 3,000 and 10,000 feet from the Reservoir. 
No potablewater we1Js being currentlyused for drinking water purposes were identffied 
withina 2,500 .. foot distance fr6m the Reservoir. 

З. References 

The following documents апд pubIicationsare спеа as referencesin this· plan: . 

а. Chicago District, U. S. Аrmу Corps of Engineers Реrrпп File Number 
200000202, dated Septembet 20, 2000, issued to the Metropolitan Water Reclamation 
District ofGreaterChicago. to Construct the Тhomton Transitional Reservoir. 

Ь. (ЕРА, Se~ion 401 Certification,datedSeptember 1, 2000, issued tothe 
Chicago Pistrict, и. S. Аrrnу Согрз of Eng.ineersas part of Реrrnп File Number 
200000202. 

с. ~atrick Engineering Inc., CUP .. ТhoГl'\ton Reservoir WaterWell.and Survey 
Monurnentati()nJnventory Report, Mal"ch 1996 

с. MWRDGC, De(:ember 28, 1995lnter ОfПсе Memorandum from Special 
OperationsSectiontoSupervisorof Field. Operations, Subject: SampJing Protocol for 
Groundwater Monitoring Wells, MWRDGC Industrial Waste ControJ Division. 

а. (1992) American Water WorksAssociation, Standard Methods for the 
Examination ofWate:randWaste Water 18th Ed.ition 
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е. (1985) Атегiсап Water Works Association, Standard Methods for the 
Examination ()f Water and Waste Water 16th Edition 

f. (1986 ог Revisions) United States EnvironmentaJ Protection Agency, SW846, 
Т est Methods for Evaluating Solid Wastes 

4. Sampling Procedures 

Reservoir Monitoring Well 

То Ье consistent with the in-place deep tunnel monitoгing well protocol, the District's 
Jndustrial Waste D1vision's weJI sampling protocol procedures will Ье used to тonпог 
the Thomton Tгansitional Reservoir wells. The well monitoгing protocol is as .follows: 

а. ChJoгinate all new wells, ог wells that have undergone repairs according to 
MWRDGC procedure (See below for detailed chlorination procedures). 

Ь. Brush off апу dirt, debris, snow, water, etc. пот the cover of the well casing. 

с. Unlock and ореп the well cover. 

d. Take ап instantaneous reading of the well water level Ьу lowering the depth рroЬе 
пот the p.ortabIe water level sensing meter down the well casing. Water lev$Jsshould 
Ье recorded to the top of the ошег well casing. 

е. CalcuJatethe volume of water within the weJI utiiizing the data obtained in step d. Тhe 
purge volume onweJJs that recharge quickly is 150% of the well voJume. Оп weJIs that 
recharge slowly, 90% of the well voJume is purged the first day, and 75% of the weJJ 
volume is purged 48hours later. 

f. Calculate the purge volume utiJizing the data obtained in step е. 

g. То purge. attaCh а 3/4" hose to the discharge pipe in the well casing; attach а water 
meter оп 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 controlJedusing the 
contro\ knob оп the converteг Ьох. 

j. Monitor the water meter оп the discharge hose, and deactivate the pump in')mediately 
when thepredeterrnined purge volume is reached. Until the Reservoir goes on"fine, the 
purge water mау Ье discharged onto the ground. 
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k. (Slowrecharges only) After the соггеа purge volume has Ьееп pumped from the 
well, the power cord and hose аге disconnectedand а final waterlevel reading of the 
well water istaken. 

1. Sampling. After the.calculated purg~volumeis reached, samples аге filled from the 
disсhаrg.еепdоПhе water meter. Required contai"eгs, preservatives, andholding 
times forthe sampJes аге listed in ТаЫе 2. Botttes should Ье filled and preserved in 
accordance {о the applicable procedures outlined in USEPA SW-846 and Standard 
Methods for the Examination of Water and Waste Water 16th and 18th editions. 

т. Immediately following collection, the temperature of the sample is taken from the 
gaJlon bottJe for analysis of BOD,mS. sulfate, and ammonia nitrogen. The temperature 
is measuredwith tWo' dial-stem thermometeгs to doubIe check the ассигасу of the 
temperatures. 

п. Following checking the temperature,ofthe sampJe, the рН ofthe sample is taken оп 
site using aseparate portabIe рН meter. 

о. Samples аге then placed in а cooler, pa~ed with sufficient;ce to maintainthe 
samples at 40 ос, and 'deJivered to а certified laboratory for analysis. 

р. Secure the well соуег. 

Monitorlng WeIJ Chlorination 'Proc:edures 

Ch/orination of the monitoring wells is performed to eliminate апу contamination 
that might have епt~гЕЮ thewell when the риmр and its еquiртелt аге installed ог 
repaired. The chJOtinerequirement far disinfection of а. given effluentis theamount ()f 
chlorine that mиэtЬе addedper unit volume ofwa.ter, to producethe desired residual 
chlorine concentration after а dеппitе contact time. Тhe volume'of water in the well is 
calculated from the depthreading. Тhеп 15% sodium hypochlorite is added to the well 
with , а ration of опе· рап of chlorine to 1,500partswater. Тhe chlorine is poured' down ' 
the depth measuring pipe of the well. Тhe pipe is then flushed with а half gallon of 
distilled water. This forcesthe chlorine out of,·thepipe and intothe well. The chlorine is 
circufatedin the weil, риmр, and discharge pipe Ьу switching оп the ритр for а minute 
ог то. Тhe ритр is then switched ·off and the chlorine is allowed to sit in the well for at 
least 24 houгs. АПег 24 hours, the .well ispurged .of90% ofthe current.volume in the 
well. During pumping, the discharge is tested еуегу 5-10 minutes with potassium iodine 
starch test рарег. If thewhite рарег strips tum purple, there is chlorine in the well. If 
chlorine is present in the well at апу time during pumping, the crew must гешт оп 
another day and purge the weJJ again. Тhis procedure continues until there is по 
indication of chJorJne residuaJ in the weJl. Тhis mау take from опе to several days. АПег 
the wellls purged 61~an of chlorine, the regular sащрliпg schedule for the weJl is 
continued. Only the monitorlng wells аге chlorinated, по! the observation welJs. 

The 3/4 inch hos-es and water meters аге also chlorinated with the same ratio of 
chlorine to water used in the wells. А chlorinelwater solution is mixed in а three-gallon 
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bucket and then pouгed down the hose and thгough the connected wateг meter. The 
hose is then attached to а wateг faucet and flushed with clean wateг foг аЬои! 15 
minutes. 

5. Sampling Frequency 

Foг twelve months pгioг to the Reseгvoir going on-line, samples shall Ье collected 
appгoximately eveгy то months from the groundwateг monitoгing wells foг background 
data collection. The fiгst of these samples shall Ье collected befoгe the end of 
Decembeг 2.001. These samples will Ье used to obtain а statistically valid 
гepresentation of background water quality in the aquifer using the method specified in 
Attachmentl. Тhis method should Ье used to determine the uppeг 95 % соriпdепсе 
limit for each parameterlisted in ТаЫе 1. After such time, quarterly sampling shQuld 
continue for the indicator parameteгs listed in ТаЫе 11, until опе уеаг after the 11000 
control fасШty is in operation. 

After the Reservoir goes on-line event based monitoгing shall Ье conducted for the 
indicator parameteгs in ТаЫе 11 оп а weekly basis while floodwater is storedin the 
Reseгvoir. Тhis will include grab sampling of floodwateг stored in the Reseгvoif, in 
additionto samples collected fгom the groundwater monitoгing wells 

Duгing the stoгage of floodwateг in the Reseгvoir, if ап analysis of samples col'ected 
from the gгoundwateг monitoгing wells shows ап incгease above the 95 % соrтfiQепсе 
limit of апу of the indicator parameteгs in ТаЫе 11, the parameteгs list shall Ье e~anded 
to includeall the parameters in ТаЫе I and weekly sampling shall continue untilthe 
oorlcentгations of а" parameteгs in Таыё " 1 arebelow the" 95 % confidence limit. 

6. Methods of Analysis 

Target Parameters 

Field measuгements shall Ье made of temperature and рН. Methods of analysis used 
shall Ье fгom Standard Methods 'ог the Exaтination о' Water and Wastewater (1985 ог 
1.992) ог from SW-846, Test Methods 'ог Eva/uating Solid Wastes (1986). 

Requirements for Laboratory Analysis 

Sample analysis shaH Ье performed within holding times required Ьу each method. Тhe 
laboгatoгy shall perform the QAlQC pгocedures аа required Ьу the respective test 
methods. 

The laboratoгy тау substitute а different, appropгiate method for analysis of these 
parameters from eitheг SW-846 ог Standard Methods (ог the Exaтination о' Water and 
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Wastewater,proviaed tnat the requireddetectionlimits аге still met. IEPA must 
арргоуеаnу changes in analysis method. 

Temperature, рН, and cnromium (total) зЬа" Ье taken from unfi/tered samples. А" other 
anaJyses will Ье performed оп samples filtered through а 0.45 4т тетЬгаnе. Filteгing 
will Ье performed in the laboratory. 

Quality АssurзпсelQuаlity Control 

ЕасЬ batch ofsampJes to. Ье analyZedshallinclude method bIanks, matгix spikes, аnа 
matгixspike Q.upliqates,surrogate spikes, andtaboratory oontrol samples. АН ofthese 
results mustbe·reportedialong with sample·resultsand alllaboratory-generated ОА/ОС 
acceptance cгiteгia such аз precision and ассигасу limits. 

7. . Reportlng Requirements 

А backgroundgroundwater qua'ity report shall ье generated and submittedto the 'ЕРА 
Соmрlщnсе Дssur.ance Эесиоп. The гeport shalJcontain the chemical analysisresu/ts 
of all·6bi-.l'r1onth1ybackground groundwater sampling events completed рпог to 
Reseгvoir f/ood сопtгоl utifization. 

ТЬе report shalHnclude: 

1.. Narr~tivep.rojectdescription апо field work 
2. Alllaboratoryana!yticaldata апа QAlQC· results 
З. EngineeringQUa1ity drawings to scale inoicating the 'осаиоп of themonitoring wef.1s 
4. Groundwaterelevation data, including а calculation of groundwater f/ow direction 
5. Chain of Custody sheets, апа fieldnotes 
6. The background statistical analysis for each well 
7. Апу other pertinent information required Ьу 'ЕРА 

Forthe ЬаckgП:ЩПd groundwater quality рrogгат, theDisttict will submit а report 
documentingthe laboratory analyses {о IEPA. 

Аппиаl Reseгvoir f/ood control utШzаtiоп monitoting reports shall Ье submitted to 'ЕРА 
CompIianceAssurance Section. ТЬе reports зЬа" oontain the уеаrз monitoring wells 
sample analysis resu/ts апа Reseгvoir oontentsgгab sample analysis results, with а 
detailed review апа оотрапзоп of the monitoringwellsampling analysis results, 
utШziпg the monitoгing well statistical background determinations. 
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AТТACНМENТl 

А. тhis metb.oa should Ье ивю to predict the confidence limit when single groundwater 
samples зrе tзken from each monitoring (test) well. . . 

1.. Determine the aritbmetic шеan сХь) 01" ca.ch indicator p~eter {от the baclcground 
samplingperiod .. Ifmo~ tb.an oneDa.ckground (upgradient) well is used, an equa1 
number о! sam.ples шшt Ье tзken поm еасJз. well.· . ' . 

Where: 
J 

ХЬ = AyeTa~e bac~ground va1ue for а given chemical param.eter 
Xn = Background va1ues for each upgradient sample 
n = the nuшЬет ofbackgroun4 sam.ples tзken 

2. ' Calcu18.te tb.e back~und vзrianсе · (Sь ~ and standard deviation Cs,;,,) Jor ~h 
рatщnеter using tb.e values (Xn) froш each ЬасkgrОШld sample онКе ttpgradient 
well(s) as follows: . . 

2-2 -2 -2 
зъ= !Xl..:.X~ ~~1i +", + CXn - Xgl 

Зь:': I/S;:-
З . Ca1culate tb.e upper confidence limit шing tb.e following fОIП1~а: 

CL = ХЬ ± t 1/1 + l/n (ЗЬ) 

Where: 

.CL = upper confidence limit pr.ediction 

" 

(upperi1Ild lower 1imits should Ье calculated for рН) 
t = one-tailed t yalue _~t the ~uЩd .. $igцЩс.ёI,P.~ < • _, . , • •••• _ , , . ", , .,. ... ... , . . .;: " 

'. : . '-. : .',~ ~<.·:I:-:::: .. ;:·:\,~·:: ~·<.: · ·.:<~~~~&~~::tШft~:t~k~i~Ji:' :{,'~'.~_:':"/' .... ~ ~'. ,.. '. :," .' •. ::: :~" ',:>\.~';/.:: . .', 

4. Ifthe va1ues t?f anу routine param.eter {о! anу monitoring wel1 ехсeedБ the ирре! 
confidence limit for ~t parameter, the perm.ittee sha1l conclude tb.al а statistically 
significant change Ьав occurred at that well. 
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5. When some ofthe background (upgradient) va1ues зrе less than the Method 
Detection Limit (МDL), ~ value qf one·haIf (112) the МDL sball Ье substituted for 
eachbaakground value that is rep6rted 8s less than th~ МDL. All other 
computations sha11 Ье calcu1ated as given аЬоуе. . 

В. If all the Ъаckgro\Шd (upgradient) values зrе lesэ tb.an the МDL for а given·parameter, the' 
Practical Quantitation Limit (PQL), as given in 35 m: Adm. Code Part 724 Аррendix 1 . 
shall Ъе used to evaluate d.ata froш momtoring wells. пthе ana1ytical results frOm any 
monitoting weU exceeds two (2) tiшез the PQL for anу single parameter, or if th.ey exceed 
the PQLs for two or more param.etcrs; the pcrmittee shall conclude that а statistical1y 
'significant ohange Ьав оccuпОО. 

. Taыe 1 
Standard т -таы1з Level of Significance 

t-val.ues . t-values 
Degrees offreedom (one-tail) (two-tail)* 

99% 95% 99% 95% 
4 ' 3.;747 2.132 4.604 '2.776 
5 3.ЗБS 2.015 4.032 2.571' 
6 . 3.143 1.943 3.707 2.447 
7 2.998 1.895 3.499 2.365 
8 2.896 1.860 3.355 2.306 

. 9 2.821 1.833 3.250 . 2.262 
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 2.179 
13 2.650 .1.771 3.012 2.160 
14 2.624 1.761 2.977 2.145 
15 . 2.602 ' 1.753 2.947 2.131 
16 2.583 1.746 ......... .. . _2~921 .. ~ _ . .. 2.'}20 ,.:.,.', . .. . .. , ~ .. _. "._ ... ",.: :.:., 

192.539 1.729 2.861 2.093 
20 2.528 1.725 2.845 " 2.086 
21 2.518 1.721 2.831 2.080 
22 2.508 1;717 2.819 2.074 
23 2.500 1.714 2.807' 2.069 
24 2.492 1.711 2.797 2.064 
25 2.485 1.708 2.787 2.060 
30 2.457 1.697 . 2.750 2;042 
40 2.423 1.684 2.704 2.021 
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Ad.opted from таы1e m of nStatistica1 Tables for Biologica1 Agricultura1 and Medica1 Research" 
(1947, R.A.FisherandF, Yates). о 

* For рН оnlУ w~e;ao requir~ 
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Coi1stituent 
Arsenic 
Впiuш. 
Cadшiuш 
CЫoricle . 
Chromium 
СОРРе! 
Cyanide 
F1uoride 
Iron 
Lead 

ТаЪ1еI 

Groundwa1er Qua1ity Standards for Class 1: 

роta.ыle Resource Groundvyater 

Inorganic Chemica1 Coцstituents 

Constituent 
Manganese 
Mercury 
Nitrate as N 
Radium-22б 
Radiuщ-228 
'Selenium 
Si1v.er 
Sulfate 
Total Diss,?lved 

. Solids (ТDS) 
рН 

Organiс Chещiсаl ConstitutЩts 

AlacЫox l;2-Dicbloropropanc* 
Aldicarb . Btb.ylЪenzenc 
АtrзziDе Methoxycblor 
Benzene* МоnосЫоroЪenzenе 
СзrЬоfuran Pentacblorophenol* 
Carbon Tetrachloride* Polycp.lorinated 
Cblordane* Biphenyls (PCB's) 
Endrin (аз decacbloro-biphenyl)* 

Heptacblor* . . ' .. ... , .. , .. Styren.e .•.... ).:,.. .. , " .... :, ..... - cc.,: ........ , .. :~ .:: ... , • . ~ •. . ,.,,. ... . . . 
Heptacblor·EpOX1de* ·'-·- -, ·_·· .. ··'_· .. r ' ~J. ",·п'.-··· '.: .' '.":' ''''245ТP(Silvcx ,_"~ О ", ' " ... • . '.... ' . 

. . . : ~ .· ·:.~:;~:{~Щdа~~ (эаш~а~й~~~~~~~. ';~~"{'z:,': ,~~{/~~-:.: .::' .:;:~ "::::~/';:;. :~;': j:'>~i~~bl~riiethYldn~~.~:.<·< ~i:~<~.~~::;(:.~ :.' ',:.:/ ,:' :::.' ~ ~:; 
. , '~ . . ' .. "'СУС16hёХa.iiе)· .. 0 ....... . .. • • ' • • Toluene" . 

2,4-D Тохщрhenе* 
ortho-Dicblorbenzene 1,1.1 .. Tricbloroethane 
para-Dicblorbenzene Tricbloroethylenc* 
1,2-Dicbloroetb.ane* Vinyl CЫoride* 
1,1-Dicblorcfhylene }Cylenes 
trans-l ,2·Dic~oroethylene . ' 
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". 

Benz=ne* 
ВЕТХ 

*Denotes а сarсшоgen 

" о · 

," "". , " ..... :.: 

Tablel.1st 

Сошрlех Organic СЬешiса1 Мixtщеs 

• •• • > ••• • • •• :' ", 

Pa.v~? nf ? 
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ТАВЦ3П· 

Constituents Typically Found in Stormwater 

Arsenic 
Boron 
Cbloride 
СоРРе! 
Fecal СоШоrш. 
:rIon 
Lcad 
Мercшy 

Phenols 
Sulfate 
Total Dissolved. So1ids 

Amm.оmа 
ВШum. 
Сadшiuш. 
Chromium 
Cyanide 
Fluoride 
Мanganese 
Nickel 
Silver 
Tempera.tu.re 
Nitrate 

Вiосheп;dcalОхуgen Demand (5тday and 21-day)· 

.. 
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ILLINOIS ENVIRONMENTAL PROTECTION AGE~·',,-r"·..-.v ____ """"-I 

1021 NORTH GRAND AVENUE EAsт, Р.С. Вах 19276, SPRINGFIELD,ILLINOIS 62 ~copy · 
THOМAS V. SKINNER, DIRECТOR 

August 6, 2001 

Joseph Zurad, ChiefEngineer 
Metropolitan Water Reclamation District of Greater Chicag~ 

. . .. . . - ... . - .. .. _. . ." 
. :.", . 101 Eзs! Впе Street . .. .. . . . .. :: .У " , ' . ' . ": : . ...... . ... .. '" 

Сhiса.gо~ . ЙJ .606il~280з :( .:-::': .,' . . :~. ".' . , . .' " :' : .. . ' .. ', ":. :<: " ~ ; ... ........ "_",;,, .. . " . ~' ...... . 

Re: Thomton Transitional Flood Contro1 Reservoir 
!ЕРА Log # С-1539-99 (USACOE # 200000202) 

Dear Мr. Zurad: 

Тhe ШinOi$. Environmentаl Protection Agency (lllinоiБ ЕРА) has completed its review of the 
revised Metropo1itan Water Reclamation District of Greater Chicago (МWRDGC) Grounc1water 
Quality Well: 1д.sta1lation and Monitoring Plan (plan) for the project noted аЬоуе, dated JUne 26, 
2001. Тhe well installa.tion portion ofthe Рlan, dated Apri116, 2001, was reviewed withthe' 
updated Рlan. . 

. The Шinоis EPAapproves the Plan for the Тhomton transitional f100d control reservoir. 

Should you Ъave anу further questioDS or would like to discuss the inform.ation above, contact 
~: 

Сзrl Кamp at 217-785-4787. о З::Q 
w ~f'I'I 

:z:: .:::o~ 

Sincerely~ 

Signature оп file-
, Toby'frevert 

Manager 
Division ofWater Pol1ution Control 
Bureau ofWater . 
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APPENDIX AII 

ANALYTICAL METHODS USED ТО ANALYZE ТНЕ GROUNDWATER SAМPLES 



METROPOLITAN ИАТЕЕ RECLAМATION DISTRICT OF GREATER CHI CAGO 

TABLE АII-1 

LIST OF ANALYTICAL METHODS USED ВУ ТНЕ STICKNEY WRP 
LABORATORY* 

Parameter Method Reference 

Arseni c Standard Methods 3120 
Ваriшп Standard Methods 3120 
Cadmi um Standard Methods 3120 
Chloride Standard Methods 450 0 
Chromium Standard Methods 3120 
Copper Standard Methods 3120 

В 

В 

В 

Cl 
В 

В 

Cyan ide Standard Methods 45 00-CN 
Fluoride ЕРА Method 340.2 
Iron Standard Methods 312 0 В 
Lead Standard Methods 3120 В 
Мапчапезе Standard Methods 3120 В 
Nickel Standard Methods 3120 В 
Mercury Standard Method5 312 0 В 
Nit ra te-Nitrogen ЕРА Method 353.2 
Se1enium Standard Method5 3120 В 
Sulfat.e** ЕРА Method 375.4 
Tota l Diss o lved Solids Standard Method5 2540 С 
рН Standard Method5 450 0 Н 
Radium-226** * ЕРА Method 503.1 
Radium- 228*** Ед-О5 

D 

С 

В 

*Nat ional Environmental Laboratory Accreditation Conference 
(NELAC.) accreditation number i5 100340. 

* *Analyzedat ttle Calumet WRP Laboratory. NELAC accredi ta-
tion number is 100338. 

***Samples analyzed Ьу US Biosystems. NELAC accreditation 
number is 200020. 

AII-l 



METROPOLITAN WATER RECLAМAT10N DISTRICT OF GREATER CHICAGO 

TABLE АII-2 

L1ST OF ANALYTICAL METHODS USED ВУ ТНЕ EGAN WRP LABORATORY* 

Pararneter Method Reference 

Alachlor** ЕРА Method 525.2 
Aldicarb** ЕРА Method 531.1 
Atrazine** ЕРА Method 525.2 
Benzene ЕРА Method 624 
Carbofuran** ЕРА Method 531.1 
Carbon Tetrachloride ЕРА Method 624 
Chlordane ЕРА Method 608 
Endrin ЕРА Method 608 
Heptachlor ЕРА Method 608 
Heptachlor Epoxide ЕРА Method 608 
Lindane ЕРА Method 608 
2,4-О Standard Methods 6640 В 
Ortho Dichlorobenzene ЕРА Method 625 
Para Dichlorobenzene ЕРА Method 625 
1,2 Dichloroethan'e ЕРА Method 624 
1,1 Dichloroethylene ЕРА Method 624 
Trans 1,2 Dichloroethylene ЕРА Method 624 
1,2 Dichloropropane ЕРА Method б24 
Ethylbenzene ЕРА Method 624 
Methoxychlor ЕРА Method б08 
Monochlorobenzene ЕРА Method 624 
Pentachlorophenol ЕРА Method 625 
рсв ЕРА Method 608 
Styrene ЕРА Method 624 
2,4,5-ТР Standard Methods 6640 В 
Tetrachloroethylene ЕРА Method 624 
Toluene ЕРА Method 624 
Toxaphene ЕРА Method 608 
1,1,1 Trich1oroethylene ЕРА Method 624 
Trichloroethylene ЕРА Method 624 
Vinyl Chloride ЕРА Method 624 
Ortho Xylene ЕРА Method 624 
Xylenes ЕРА Method 624 

АII-2 



METROPOLITAN WATER RECLAМATION DISTRICT OF GREATER CHICAGO 

TABLE AII-2 (Continued) 

LIS'I' OF ANALYТICAL METHODS USED ВУ ТНЕ EGAN WRP LABORATORY* 

Benzene 
ВЕТХ 

Parameter Method Referent:e 

ЕРА Method 624 
ЕРА Method 624 

*National Environmental Laboratory Accreditation Conference 
(NE1AC) accreditation number is 000745. 

**Sёlmples analyzed Ьу US Biosystems. NELAC accreditation rшm­
ber is 20 0020. 

АII-З 



APPENDIX AIII 

CHAIN-OF-CUSTODY FORМS 



~REW: 77Jf?lG.J-slfl~J 
ANALYTlCAL MONITORING 

FIELO LOG SHEET ОАТЕ: JfJ. 'zi-c z.., ._ 

IAN HOURS:_'_~~_ 
iЕАТНЕR: СФ7 ,/tA/tJ dг 

TRUCK: 1"132 FINAL Мl.: _____ _ 

GENERATORI&'-#'1 FINAL HRS : ____ _ 

,YSTEM & ARRIVE INITIAL INITIAL PURGE FINAL ТЕМР LAВ TlМE OF WATER 
~~~LL~I~DE~P~AR~T~AC~T~IV~IT~Y~~EL=E~V.~_V=O~L.~7~V~OL~.~E~LE~V~~JP~IH~~C~~~=o~s~u~c~.~*,~SAМP~LE~~~TE~R~~M~~~K~S~: _______ • 

J/ "7Т7JJf17J1,. .1 31'5&5з 7 39зq 
/. /ИQ )).11-5 Z /6 '1' &2'= Й 2/JS 7.V 11,1 \q55 ~. ~lO т) 
,\~\ (1~Q rz,,)(w') i/tJGИ7 u1Xt' 7fo/ 1 

v 

v 

.-. ----------



SYSTEM & ARRIVE 
WELL f DEPART ACTIVITY 

Ift1~' WO&j у- О-$ 

6. --\j fКfJ ~ f.f ~f-:: ' I U . ' .... ~ 

1i1~ ti~ » -\\-.$ 

(1fz- l/z5 b~i) 

1i~t)a.N I/jo »-Н ~ 5> 
atз 

- -- ~~) {liJ .5 
.. v1'10e,J fi-t О ])-I\-S 

~A- - ~5'~ 

ANALYTICAL MONITORING 

F!BLD LOG SHBET 

INITIAL INITIAL PURGE FINAL ТЕМР 

, ELEV. VOL. VOL. ELEV.' рН С ИНОS 

\3~Z1~ 
" 3tJ;J, 

Z/Q"S ~.~ loЬ 
' I 

'bВ~ Z5~ 1,{) :2,q 
61ч.) &м.$ 

" 4q '1/ zt/l/'q ~Io Z417 7.'0 13.S Iчqg 
&М.j 6A-l-~ 

~(; 
I ,~ 

~l( 4~ ' 7101/ z4~ q h·o l \. 7 q)~ 
~~ 8tЧ~ 

/ 

'~~ 
/ ., 

(5\ 14 ( ?V \Ь78 ~~1b 13,\ 
~ 

LAB TIME ОР НАТЕа 
аЕС. SAНPLE МЕТЕа REМARКS: 
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3ql~ 20D~7 11," u 9 t \ 'I'ZD ~IS$ ,.-' 

. ' 
TlYНC:.- ' 

!lurU(T< 3(? + 
ACTIVITIES: D-I = 90% VOLUME PURGED, D-II • 75' VOLUМE PURGED, D-I~II - 165\ VOLUME PURGED, S • SAМPLE TAKEN 

, ~~~1u"6~ ~(~ "'- ;/иfз 411JO ~;) " , '" 
.-f. пM.~,./ /.., g.- ~//d~ ~ ~~.4. ~ , , 

1/ ! ''11)<''':::> 
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с 
I 
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I 
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Q 7j(,f'? 
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ANALYTlCAL MONlТORING 

:REWI~\,J~ ·" ~V;t~.~ 
'iAN HOURS,: ~ . 5\VO l' - ' " м 

ОЗАРR I О рн 2: I О 

FIВLD LOG SHEE'l' 

дЕАТНЕа: ~l Й, - iЮ~~ 

ЗУSТЕМ' ARRIVE INITIAL INITIAL PURGE FINAL ТЕМР 

WELL f ОЕРАат ACTIVITY ELEV. VOL. VOL. ELEV; оН С MHOS 

1kyцJ ~qзv 
. . ,r / 

j)-\\-~ ()4L) ~1 loS( " . SI.. -- . 165'1 10 JZD 2ЙХ7 
~1 )005 l.jQ ./ tмrL4 ~ 2Ч7/ 

.' . l».- \\:5 1\Oa.-N 1&/5 , ~ 

48 3Ь 
/..., I 

'3.1 2:;ь q '2/7 '{6.5 ')7 7О 
*ГL - ' /l d'o ~ ~~ tJ 

~t~t)(2~ I~ D· \l:5 Z4~/~ 55 4-'\ , Zhf' 1~ /I,~ 5J)~ 
~3 J{'l D ' (+-Al~ ~" 
: .tЧ-l 

/' 
j)-\ \ ~c:;. 

. 1 ' 
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tr41 1/0,,) //37 - ' . ' . ~ J,D 13 ,3 

+~-, . -. f.l,#5 ----,---
" 

() 

~ 
н 
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о 
'h;J 

_ . DATE:' tj IO~ ()3 ~ 
.-"1:7: 

таоск: 1162 . !INAL ю;.:_· _ . _ . -.-:.-......-. . ...с;( 
GENERAТOR: ДIf'i~ FINAL I:IRS:-'-__ -,-_S 

LAB TIME OF WA'l'ER ' 
AМPLE RБС. • J S МЕТЕа REМARKS: ~ 

. 20 ~'1?:> .- ' . I!/" -
r;Y31 ' ./(;r7k- 'j"t": 

~f~) . ln s" 
, ,'. 9 ' 

'111 z..O(,,3~ .. 

20ЬЮ. -, 
:>4YJ . 

10з5 3/9 . 7 ' 49'~ 
" 

~ob7C; . 

~~31 ' (IO~ aJbZ8 ' Wщ Dr1 Z'1C~, 8tf~ 
" 19? 

" I Рv~wIJМЕ- ' ~ 
7lJ7rq " 

311 Z&htJo ' ' 9 
1110,' 

. . 

. 1 Ч j 
. . . 
," . ' . ' 

~L- ~'2!~ лiP 5 ~1Wt'-
_._~t ZO~3t ' . '6 -! :< /q.,/:> 61a/l,( 

. , 

" .. 
, . 

\CTIV1T1ES: D-1 D 90\ VOLU~ PO~~~-,~,C' ~5' V~~U~~ PURG!2f D-I-II • 165' ,VOLUME PURGED, S - SAМ~LE-TAКEN 

, " ,-dлt~if( , ~(~~,- h, 1(/'l':<~ 4« , 1<1~O, ' , ' , ' , '" " . 

~;t 6#-c.~ 4foft!o _' , " ," , ' ',: " , " : " ' 



SYSTE~ & ,~i.Ё\:'~ · · INITIAL INITIAL PURGE 
WELL t ,,'. 1;0 ACTIVITY ELEV. VOL. VOL. 

V' 

х·"'1 ' . 

I/I~ ~-.n:-s (.зч%. '\ 

,..1I~·O " Э су ' G." ~'"\ I -
IOJ.°C> 7.5"/0 i.f81o ~A- L. t;; t=I~ 

ОЧ IS 'D...:it -5 I ., 
Ч8 8<"-J&7 i 

<9.12.- -
. D?Ч5 7,s% т САс... QQ<-

09.5S' -::t> -д:': 50 
. .. 

с",/ ~8 ;1.4,3 ~ 
5..13 -

JOIS 7s=fo ~'tf С4.ч e~L..: 

(C>~ \ .. - '::D ..д: -5 IS'~ .С ,вs )3" 
б<ТL/ 1\00 76"% -;J?O ~~~ '"-AL-

ANALYTICAL MONITORING 

FIELD LOG ВНЕЕТ 

FINAL ТЕМР 
ELEV; ~H С MHOS 

~.(,"f 

(ЧII ) 
.. ,,7·2- /2.' q. '}се 
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, <, 
;1.1.// (" 7'г.. 11' f 'lзо 

. 
" ~b7,} 7,'/ "-7 ~G.(, 

, .. 
U-80 ,/.2- ).2-g Ь О8 

ОАТЕ: ~ ,,"lЧ-DЗ 

TRUCX: /~o FINAL и!: ----..-'-----
GENERATOR: Q, z... FINALHRSI _____ .,.--. 

LAB TIМE ОР ИАТЕа 
аЕС. SAМPLE МETER REМАЦS: 

с39.sЗIIЧ /00 . 

'"~ ..-- . 
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, . 
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roo IOSS-
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.. 
, . 

, . '. 

ACTIVITIES: О-I = 90% VOLUME PURGED., О-II = 75%VOLUME PURGED, D-I~II - 165% VOi.UM~·PURGED, s- S~PLE' TAKEN 



CREW: Z :;; т м.:· / 5 \<.., <f> +00 

МAN ·HO~: N '. lt' / 
~ ", ~;t;; , ;:; 
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. : . '. .., .. . 

DATE: 5 ( Э I о з 
! 

TRUCK: ,q SA FINAL Нl: -------
GENERATOR: _ _ --,--_,FINAL нав : _____ _ 

INITIAL PURGE FINAL ТЕМР LAВ TIHE ОР WATER . . . VOL VOL ELEV ' ~H C MHOS REC SAМPLE ' МЕТЕа REНARКS' 
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!.foD. ~ 7,8 13.' /2.1 о 

ctj 7 ( Ь7!' 7 \ 
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;~73tm 
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/3.5 {;СО 1015 ' '-
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1"1'81111 

7.01 ,,,. I 57'д. fзt17 3"lО8 
11~~'11 

~7 )0 ~'<f:~ \040 ' 5"t7 , ' 

- /11 PI( 

, ' 7.J.I 13.5 13'17Э'1 (Q. I/is-;ij;. , '. 

14:0 <). r-I.ч 67'-1 11 10 . ' 

( ~~ I ЧО 

Ш1ь;С 
.,-! . 

, , 

' , , , 

ACTIVITIES: О-1 • 90\ VOLUНE PURGED, D-l1 • 75\ VOLUМE PURGED, D-I-1l • 165\ VOLUHZ ' PURGED, В • S~Lв ТАКЕН 

.- ге/(Г/7·(lJrkеJ' ~ ~ ftcrp~ /+/S- ~cI' bd ,; '~~' ,~ tJI.~t!y6.;t ' " 
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CREW: '(":A-bllo.) r t:::, 12.,..k:.l-фJ~ 
МAN HOURS: -::::-,-,1 У",",,-__ 
WEATHER: ~\&i),):1 
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о').' r":-" 
;:,:' '" ; :: 

ANALYTICAL MONITORING 

FIELD LOG SHEET 

SYSTEM
r
:;& ~RR]jY.t INITIAL INITIAL PURGE FINAL ТЕМР 

WELL.·" DEPA~T ACTIVITY ELEV. VOL. VOL. ELEV. рН С MHOS 
Q 

'" 
' .. X'.~t{ i.(P~ 3z: 

~:).дO u) с. ~ '?>~ J 

'~ 
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DATE: 5 - ;2 \ - О ~ 
TRUCK: \ 8 3 g FINAL МI: ______ _ 

GENERATOR: @-T-.;LFINAL HRS: ____ _ 

LAB TIME OF WATER 
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ACTIVITIES: О-I .. 90% VOLUME PURGED, D-II = 75% VOLUME PURGED, D-I-II = 16S'.,)ff!LUME P~R7.ED, 5 - SAМPLE TAKEN 
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Recel.ed ОН WEt 'СН Temp_ _ __ '_ 
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AfiACНМENTl 

Metropolitan Water Reclamation District of Greater Chicago 

CUSTODY ТRANSFER RECORD 

From: S1/C!(Af c{ 
I 

То: TOXIC SUВSTANCES SECnON LAВORATORY, J. EGAN WRP 

СОЩcrED 
DAТE ТIМE ВУ BOтrLE 

(FuI1Name) SAМPLESOUR~OCAnoN LIМSNO. COVNТ 

,.IO/~/u- 11.:» ,,}/I'!.~t!N -
S'bP7,tJ й"Т #/ З7S6~З1 

'!cIJ~/tJl. !/-'З(! 
Пf/~~Н-

l:iP7(!N G:r -t/ 2- ~~2.EI 

Ib/JfJn .. 12.'l'б 
'71111;~FJr -

.$l:iPlNJ ~-, -;J...3 37~lr2h4 

/'6/;,//07- /2.'.15 rrtfl~f& .. Q., 14= 4 ~$t2.blf I 
PIl>~ 

--
--.. 

I 

I , 
i 
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! 
j 

Above items stored оп site а! 4 ос immediately after collection У IN __ О In спstodу of 

Аз indicated. abQve 
As indicated above 

RELINQШSНED 
ВУ (Full Name) 

. Р,"OI>'!'1 -05 

DAТE ТIМE 

' .I-..J. ! 1\9W 

RБСЕIVБDВУ 
(FullName) 

~p.$ 

REASONFOR 
ТRAN~J1ER 

Transport~lesto lаЬ 
Deliver samplc$ 10 lab 

f);)!>JO 

iU~p7 

Dd5"O"l 

""dS07 

~------------r--------~-----г----~----------~--------------~ 

Samples discarded following ana1ysis оп _______ Ьу _________ . 

TSS CUSTODY ТRANSFER RECORD 
VERSЮN 1.0 

CRБА ТED 03/02 

...... _~----



CHAIN OF CUSTODY FORМ, 14 

. i-

Metropolitan Water Reclamation D istrj,ct of Greater _ Chicago 

. CUSTODY ТRAN~R RБСОIШ - . . " 

From: >.J)gC'G4 .~,,"~ /n,y~~ .. O~ 
То: ТОЮС ВUВВТЛNСЕ~ SECТION LA.DORATORY, J. EGAN WRP 

СОLLБCТВD ..-' 
ОА1"В11М'Е ВУ 

(FulIN.mc) SAMPLB SОUR~ТЮN LlMSNC>, 
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