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BEFORE WE BEGIN
• SILENCE CELL PHONES & PAGERS

• QUESTION AND ANSWER SESSION WILL FOLLOW 
PRESENTATION

• SEMINAR SLIDES WILL BE POSTED ON MWRD WEBSITE AT 
(www. MWRD.org)  

• Home Page          (Public Interest)           more public interest 

M&R Seminar Series          2010 Seminar Series



Mr. Kevin M. Fitzpatrick

M.S., Environmental Engineering        University of North Carolina, Chapel Hill, NC
B.S.,  Civil Engineering University of Illinois, Urbana, IL 

December 2004 – present MWRDGC Engineering Department, Principal Civil Engineer

Project manager for McCook Reservoir and Thornton Composite Reservoir

Several contracts are required to complete the reservoirs, ~ $1 billion 
Planning, budgeting, scheduling, design, consultant management, contract preparation, right-of-way acquisition, 

contract bidding, post-award engineering
Coordinate  M&O, consultants, mining companies, Army Corps of Engineers, and contractors

Project manager for 39th Street Conduit Rehabilitation Project

Manage consultant design and post award engineering for the $146 million Phase 1

Project engineer for 73rd Street Tunnel Relocation project

January 2001 – December 2004    MWRDGC Engineering Department, Senior Civil Engineer

August 1999 – January 2001         MWRDGC M&O Department, Assistant Civil Engineer

January 1996 – August 1999        Greeley and Hanson, Project Engineer

Project Engineer for Egan WRP Improvements project
Project Engineer for Richmond CSO Control Tunnel
Project Engineer for Richmond Chlorination/Dechlorination Facility
Worked on Master Plan for Sao Paulo, Brazil wastewater treatment plants
Worked on Lynchburg WWTP, shop drawing review and O&M manual



TARP: Past, Present, Future







PAST
TARP History



History of Tunneling in Chicago
• Chicago’s first water tunnel placed in service in 1867 

5’ brick tunnel in clay
60 feet below Lake Michigan
Extended 2 miles into the lake

• Chicago’s first rock tunnel completed in 1911
9’ to 14’ diameter
102 to 160 feet deep
$79/foot for the concrete lined 14’ section

• Over 65 miles of water tunnels larger than 9’









COMBINED SEWER OVERFLOW (CSO)
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Flood Control Coordinating Committee

• In existence on and off since 1957
• Consisted of representatives of:

Illinois Department of Public Works
Cook County
The City of Chicago
District

• Created a Technical Advisory Committee in 1968 to 
review various plans and develop recommendations for 
course of action





Early Deep Tunnel Plan Highlights
• Relief of all sewers via new mains and vertical drains
• Underground storage reservoir composed of 33-foot 

diameter “moled” tunnels and drill and blast chambers 
located 600’ below ground.

• Power Generation – reversible pumps/turbines to 
generate electricity during peak demand periods.

• Surface reservoir to store water for electricity generation.
• Treatment is included in the system –primary settling in 

the underground reservoirs, screening at the pumps, 
aeration at the pumps and turbines, secondary settling at 
the surface reservoir.

• Alternative treatment at the WRPs if needed.



Project to be Initiated in 
the Chicago Calumet Area



Project Expanded Throughout Combined 
Sewer Area

• Part A – Storage and Treatment 
Combined sewer area served by two systems, McCook  and Calumet, with an 

interconnecting tunnel
Pumps and turbines
Treatment at both the Stickney and Calumet WRPs

• Part B – Conveyance Facilities
Overflow structures at CSO points, vertical shafts, tunnels, subsurface settling chambers 

to provide primary treatment, and sludge pumping

• Part C – Local Sewer Improvements
Possible surface reservoirs
New local (relief) sewers and tunnels



Various Aspects Considered During 
Planning, but not Implemented

• Power generation by dropping water through turbines 
during peak power periods

• Creation of recreational facilities such as toboggan and 
ski hills with excavated rock

• Waterway overflows to tunnel system, discharging at 
Lockport

• Possible extension of system to serve NW Indiana, Lake 
County, IL and DuPage County, IL











Alternative Projects

• Sewer separation – no flood control, storm sewer 
pollution would persist

• Storage in existing sewers – very limited capacity
• Widening and deepening existing waterways to provide 

flood control
• End of pipe controls for pollution control.



Underflow Sewers

• Lawrence Avenue Tunnel 
Sizing criteria using computer studies in 1966
Dropshaft design based on hydraulic model studies by St. Anthony Falls Hydraulic 

Laboratory
Awarded in Nov. 1967 by the City of Chicago

• Calumet IS 18E ext. A
Awarded in May 1968 by the District

• Southwest IS 13A
Awarded in June 1968 by the District 

• Mt. Greenwood and Nashville Ave. tunnels came later.



Lawrence Avenue Tunnel

• Contract No. 1: $10.8M
16,638 feet of 12’ tunnel and 9,126 feet of 17’ concrete-lined rock tunnel 

and 27’ construction shaft (lining was later deleted from the 12’ section 
for a credit)

• Contract No. 2B: $3.4M
10 drop shafts

• GW Monitoring wells, upper level sewers and 
connecting structures, pumping station and outfall 
were under separate contracts



Tunnel and Reservoir Plan

• More Than 50 Alternative Plans Developed and 
Evaluated Over a 7 Year Period

• TARP was the Composite of the 8 Best Alternatives 
• Recommended by FCCC 
• Adopted by MWRDGC on October 26, 1972 – 8 days 

after the Clean Water Act was enacted.



TARP Goals
• Protect ……… Lake Michigan from River Backflows

• Eliminate …… Waterway Pollution Caused by CSO

• Provide ……... An Outlet for Flood Waters to Reduce Basement Sewage 
Backups

• Comply ……... With Federal and State Environmental Laws

• Accomplish ... The Above Results in the Most Cost Effective Manner









What Was Constructed?

• 109.4 Miles of Deep Tunnels 
10’ – 35’ in Excavated Diameter
150’ – 350’ Below Ground

• 264 Dropshafts 4’ – 25’ in Diameter
• 19 Construction Shafts 25’ – 32’ in Diameter
• 3 Major Pumping Stations
• Over 600 Near-Surface Connecting and 

Regulating Structures























Hydraulic Transient





video





PRESENT
TARP Today



12.1 BG41.4 BGTerminal Reservoir Volume

02In-line Reservoirs

0 miles22 milesConveyance tunnels

CUPSubject
TARP

Phase 2

TARP Phase 2 vs. CUP



Des
 P

lai
ne

s R
ive

r

Chicago Sanitary & Ship
Canal

In
te

rs
ta

te
I-5

5

N

McCook Reservoir

Stage 1

Stage 2

Lagoon 23





DistrictCompletedSite Preparation & Willow Springs Berm

COECompletedGrout Curtain, Stage 1

COECompletedRock Wall Stabilization, Stage 1a

COECompletedAddition of Pumps and Motors

COECompleted
(Sort of)Distribution Tunnels

COECompletedOverburden Groundwater Cut-Off Wall, 
Stages 1 and 2

DistrictCompletedVulcan Conveyance Systems and 
Maintenance Facilities

DistrictCompletedVulcan Mining Equipment and Motors

DistrictCompleted McCook Conveyance Tunnel

DistrictCompletedMcCook Reservoir Overburden Removal  
(Stages 1 and 2)

DistrictCompleted73rd Street Tunnel Relocation

Lead 
AgencyStatusProject

McCook Reservoir  
Completed Projects



COEIn ProgressMain Tunnel Access Shaft

COEIn ProgressID/IQ – Stage 1 Soil Nail Wall

COEIn ProgressMain Tunnel Gates

DistrictIn ProgressMiscellaneous Overburden Removal

DistrictIn ProgressRock Excavation

Status Project

COEIn ProgressGrout Curtain, Stage 2

McCook Reservoir  
Projects in Progress

Lead 
Agency



Status Project

COEFutureRock Wall Stabilization, Stage 1b and 2

COEFutureMiscellaneous Floor Features, Stages 1 
and 2

COEFutureHydraulic Structures

COEFutureMain Tunnels

COEFutureMiscellaneous Surface Features

DistrictFutureExpanded Stage 2 Overburden Removal

McCook Reservoir  
Future Projects

Lead 
Agency



McCook Reservoir

Stage 2 Stage 1

Mainstream 
Pumping Station

Main Tunnels    & 
Gates

Mainstream Tunnel

Des Plaines Tunnel

Distribution Tunnels





























THORNTON RESERVOIR

Thornton Reservoir



DistrictFutureFinal Reservoir Preparation

DistrictIn ProgressTollway Dam, Grout Curtain, and 
Quarry Plugs

DistrictFutureSurface Aeration

DistrictIn ProgressConnecting Tunnels and Gates

DistrictIn ProgressRock Excavation

DistrictCompletedThornton Transitional Reservoir

DistrictCompletedVincennes Avenue Relocation

DistrictCompletedOverburden Removal and Berm 
Construction

StatusProject

Thornton Reservoir   
Project Status

Lead 
Agency



Thornton



Transitional Reservoir



O’Hare CUP Reservoir
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TARP Costs

Phase 1 Tunnels………………..$  2.3 Billion
O’Hare CUP Reservoir…………$  45 Million
Thornton Reservoir……………..$420 Million
McCook Reservoir………………$800 Million
Total TARP………………...……$3.6 Billion



FUTURE



Thornton Completion - 2015



McCook Completion
Phase 1 – 2017
Phase 2 - 2029
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AFTER TARP



Questions?


