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Presentation Agenda 
• Progress – What has 

been accomplished? 
 

• Findings – What has 
been learned? 

 
• Possible Next Steps – 

How do we proceed? 
 

 



Project Objectives 
• Structural flood protection 

for events up to the 1% 
annual chance storm 
 

• Protection of water quality 
in Lake Michigan and the 
Skokie River 
 

Source:  Chicago Tribune, Walker, 4/18/13 

Source:  www.flickrhivemind.net 

 



Project Plan/Status 

Concept 
Review 

Preliminary Design/ 
Phase 1 Permitting 

Detailed Design/ 
Constr. Mgr. Selection/ 

Phase 2 Outreach 

REVIEW  
POINT #1 

(June 2014) 

REVIEW  
POINT #2 

(April 2015) 

 
REVIEW 
POINT #3 

 



Review Point #1 Results 
• Project can achieve target reduction in risk of 

structure flooding during severe storm events 

• Western discharge and/or storage project cannot 
provide the desired level of risk reduction for a 
1% annual chance storm 

• Meeting water quality management objectives 
will be a major challenge for the project 

• Preliminary design tasks will provide opportunity 
for development of additional project details 

 
 



Review Point #1 Concept 



Review Point #2 
Preliminary Design Tasks 
• Site-Specific Data Collection 

– Surveys and Geotechnical Investigations 
– Stormwater Quality Monitoring 

• Preliminary Design 
– 30% Design Development 
– Water Quality Management Plan 

• Preliminary Opinion of Probable Construction 
Costs 

• Preliminary Permitting 
– Permit Applications 



SITE-SPECIFIC DATA 
COLLECTION 
 
 
 
 



Survey and Geotechnical 
Investigations 



Survey Output 
• Base sheet mapping 
• Control Points (50) 
• Utility Structure Data (540) 



Geotechnical 
Investigations 



Stormwater Quality 
Monitoring 



Monitoring Locations 



WQ Parameters - Composite 
Description Maximum MRL* per 

IEPA** Method Lab MRL* 

Sulfate (as S) Whole Water - SM 4500 SO4-E 5.0 mg/L 
BOD, 5-day, 20 deg - SM 5210-B 2.0 mg/L 
Nitrogen, Ammonia, Total (as N) - SM 4500-NH3-G 0.2 mg/L 
Nitrate Nitrogen Total (as N) - SM 4500 NO3-F 0.1 mg/L 
Phosphorus, Total (as P) - SM 4500 P E 0.05 mg/L 
Hardness, Total (as CaCO3) - SM 2340-B 1.32 mg/L 
Chloride, Total in Water - SM 4500 CL-E 2.0 mg/L 
Fluoride, Total (as F) 0.1 mg/L SM 4500 F C 0.1 mg/L 
Arsenic, Total (as As) 0.05 mg/L SM 200.8 0.001 mg/L 
Barium, Total (as Ba) 0.5 mg/L SM 200.8 0.0025 mg/L 
Cadmium, Total (as Cd) 0.001 mg/L SM 200.8 0.0005 mg/L 
Chromium, Total (as Cr) 0.05 mg/L SM 200.8 0.005 mg/L 
Copper, Total (as Cu) 0.005 mg/L SM 200.8 0.002 mg/L 
Iron, Total (as Fe) 0.5 mg/L SM 200.8 0.1 mg/L 
Iron, Dissolved (as Fe) 0.5 mg/L SM 200.8 0.1 mg/L 
Lead, Total (as Pb) 0.05 mg/L SM 200.8 0.0005 mg/L 
Manganese, Total (as Mn) 0.5 mg/L SM 200.8 0.0025 mg/L 
Nickel, Total (as Ni) 0.005 mg/L SM 200.8 0.002 mg/L 
Silver, Total (as Ag) 0.003 mg/L SM 200.8 0.0005 mg/L 
Zinc, Total (as Zn) 0.025 mg/L SM 200.8 0.020 mg/L 
Selenium, Total (as Se) 0.005 mg/L SM 200.8 0.0025 mg/L 
TSS, Total Suspended Solids in Water - SM 2540-D 5.0 mg/L 
Chemical Oxygen Demand - SM 5220C 10.0 mg/L 
Total Dissolved Solids - SM 2540C 10.0 mg/L 



WQ Parameters 
Grab and In situ 

Description Maximum MRL* per IEPA** Method Lab MRL* Sample Type  

Oil & Grease  5.0 mg/L EPA 1664-B 5.0 mg/L Grab 
Cyanide, Weak Acid Dissociable 0.005 mg/L SM 4500 CN I 0.005 mg/L Grab 
Cyanide, Free 0.005 mg/L SM 4500 CN-G 0.005 mg/L Grab 
Chromium, Hexavalent 0.01 mg/L SM 3500 Cr-B 0.01 mg/L Grab 
Fecal Coliform - Colilert-18 1 MPN/100mL Grab 
Phenolics 0.005 mg/L EPA 420.4 0.005 mg/L Grab 
Mercury, Total 1.0 ng/L EPA 1631E 0.5 ng/L Grab 
Escherichia Coliform - Colilert-18 1 MPN/100mL Grab 
Flow, Stream, Instantaneous - NA NA In situ 
pH - multimeter - In situ 
Specific Conductance - multimeter TBD In situ 
Temperature - multimeter - In situ 



2014/15 Sampling Events 

Composite and grab samples triggered by rain, flow Wet Weather 
• October 3, 2014 – 1.41 inches of rain over 8.25 hours 
• October 13, 2014 – 1.74 inches of rain over 8.0 hours 
• November 24, 2014 – 0.64 inches of rain over 10.8 hours 

Grab samples after 48 hours with no rain Dry Weather 
• September 25, 2014 
• October 23, 2014 
• November 6, 2014 

Grab samples taken during snow melt Snowmelt 
• March 7, 2015 
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Parameters with No 
Exceedances 

• Arsenic 
• Barium 
• Cadmium 
• Cyanide (Amenable) 
• Fluoride 
• Hexavalent Chromium 

 

• Iron, Dissolved 
• Nickel 
• Nitrate Nitrogen 
• Selenium 
• Silver 
• Zinc 

 
No water quality standards currently exist for biological oxygen demand, chemical 
oxygen demand, chromium (total), cyanide (dissociable), hardness, iron (total), and 
total suspended solids.  



Parameters with Exceedances 
Parameter Most Stringent Water 

Quality Standard 
Number of Samples 
Exceeding Standard 

Range of Results Exceeding 
Standard (mg/L) 

Sulfate 24.0 mg/L 8 of 15 30 - 82 mg/L 

Total Dissolved Solids 180.0 mg/L 12 of 20 190 – 3,100 mg/L 

Total Dissolved Solids (snowmelt) 180.0 mg/L 4 of 4 1,400 – 2,500 mg/L 

Chloride 12.0 mg/L 17 of 20 13 – 1,800 mg/L 

Chloride (snowmelt) 12.0 mg/L 4 of 4 760 – 1,400 mg/L 

Total Phosphorus 0.007 mg/L 20 of 20 0.24 – 1.4 mg/L 

Lead 0.050 mg/L 3 of 20 0.054 – 0.055 mg/L 

Ammonia 0.02 mg/L 16 of 20 0.17 (TR) – 1.6 mg/L 

Low-Level Mercury 1.3 ng/L 14 of 14 1.7 – 340 ng/L 

Oil and Grease 0.1 mg/L 13 of 13 0.95 (TR)  – 2.9 (TR) mg/L 

Copper Hardness-based 17 of 20 0.017 – 0.17 mg/L 

Manganese 0.15 mg/L 2 of 20 0.16 mg/L 

Phenolics 0.001 mg/L 7 of 13 0.0030 (TR) – 0.0056 mg/L 

Fecal Coliform 20 CFU/100mL 15 of 15 43 – 103,000  CFU/100 mL 

E. coli 126 CFU/100mL 14 of 15 1,730 – 45,000 CFU/100 mL 



Potential Pollutant 
Sources 
Pollutant Categories Common Pollutant Sources 

Dissolved Solids/  
Inorganic Compounds 

Wash-off from streets, parking areas  
Runoff from disturbed soils 
De-icing salts 

Nutrients 
 

Fertilizers 
Leakage from aging sanitary sewers 

Metals 
 

Wash-off from streets, parking areas 
Atmospheric deposition 

Oil & Grease 
 

Wash-off from streets, parking areas, vehicle service areas 
Illegal dumping 

Bacteria 
 

Leakage from aging sanitary sewers 
Pet waste 
Wildlife waste 



Field Investigation 
Findings 
• Alignments for proposed sewers include narrow, 

tree-lined streets with significant existing utilities. 

• Subsurface conditions are well-suited to either 
open cut construction or soft-ground tunneling. 

• Stormwater quality in Winnetka is generally 
consistent with runoff from other suburban areas. 

• Observed levels for 11 pollutants and bacteria 
exceeded current Lake Michigan water quality 
standards.  Management measures needed.  



PRELIMINARY DESIGN 

 
 
 
 



Project Concept 



Preliminary Design 
Elements 
• Storm Sewer (Tunnel) 

– Alignment, Depth, Construction Options 
• Storm Sewer (Open Cut) 

– Alignment, Depth, Structures 
• Inlet Structures 

– Capacity, Configuration 
• Outfall/Treatment Structure 

– Capacity, Configuration 
 



Design Constraint: MWRD 

 

Figure 2.2 
MWRDGC North Shore Interceptors 
Preliminary Design Report 
Village of Winnetka, IL 
 

Not to Scale 

 
 

             

 



Design Constraint: Disruption 



Design Constraints: 
Outfall Structure 

• Capacity 
• Safety 
• Energy Dissipation 
• Water Quality 
• Aesthetics 
• Constructability 

 

 



Preliminary (30%) Design 
Drawings 



Water Quality 
Management Strategy 
Source Control 

Distributed 
Treatment 

• Maintenance of Existing Flow Paths 
• Design of Flow Diversions 

 

Flow 
Management 

• Bioswales 
• Catch Basin Inserts 
• Bioretention Systems 
• Stormwater Filters 

Discharge 
Management 

• Low Flow Treatment 
• Energy Dissipation 

• Public Education 
• Ordinances/Controls 
• Localized Best Management Practices/Green Infrastructure 



Water Quality 
Management Plan 



Source Control Measures 
• Sanitary Sewer System 

Rehabilitation 
– Sanitary Sewer System Evaluation 

Completed 
– Manhole Repair/Sewer Lining:  2015 
– Ongoing inspection and repairs 
– MWRD Cleaning and Lining Projects 

(2014 – 2015) 
• Ordinances 

– No dumping to sewers 
– Coal Tar Sealer ban 
– Potential others? 

Source Control 



Source Control Measures 

Source Control 
• Good Housekeeping 

– Street Sweeping, Catch Basin Cleaning 
– Sustainable Snow/Ice Control 

• Public Education Programs 
– Fertilizer Application Management 
– Private Sector Best Management 

Practices 
– Pet Waste Management 



Distributed Treatment 
• Bioswales, Rain Gardens 
• Catch Basin Inserts 
• Bioretention Systems 
• Stormwater Filters 

Distributed 
Treatment 



STADI Area Runoff:  2004 
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STADI Area Runoff:  2011 
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Water Quality Management 

Potential Natural 
Treatment System 
(Future) 

Outfall/          
Flow Control/ 
Treatment Unit 

Discharge 
Management 



Outfall/Flow Control/ 
Treatment Unit 



Outfall/Flow Control/ 
Treatment Unit 



Outfall/Flow Control/ 
Treatment Unit 



Stormwater Filtration 
• Filtration Units for 

removal of fine solids, 
metals, oil and grease 

• Specific media to 
provide for removal of 
phosphorus 

• Limited field trials 
have achieved 
effluent P < 0.1 mg/l 

Source:  CONTECH. 
http://www.conteches.com/DesktopModules/Bring2mind/DMX/Download.aspx?Command=Core_Download&EntryId=2823&PortalId=0&TabId=144 

 



Stormwater Filtration 



Stormwater Disinfection 
Option 

• Option:  Peracetic Acid 
• Equilibrium mixture of 

hydrogen peroxide, 
acetic acid, water 

• Effective disinfectant 
• Reduced potential for 

harmful by-products 
• No need for 

neutralization 
 

 



Pollutant Load Analysis 
• 2004 Water Year 
• Estimated increase 

in discharge to 
Lake Michigan: 
– 50 million gallons 
– 33% increase 

 



Pollutant Load Analysis 
• 2004 Water Year 
• Reduction in total 

phosphorus 
loading: 

– 23% overall loading 
reduction 

 



OPINION OF PROBABLE 
CONSTRUCTION COSTS 
 
 
 
 



OPCC Methodology 

2011/2012 Estimates 
• Conceptual Design 
• Major Quantities 
• Limited Field Data 
• Typical Unit Costs 
• Contingencies 

– 15% for tunnel 
– 20% for other 

2015 OPCC 
• Preliminary Design 
• Major Quantities 
• Preliminary Field Data 
• Site-Specific Considerations 
• Unit Cost Development 

– Material Quotes 
– Labor Rates 
– Productivity 

• Contingencies 
– 10% for tunnel 
– 20% for other 

 



  

CBBEL 
Feasibility Study                    

(Sept 2012) 

CBBEL 
Feasibility Study                    

(adj to 2015 
dollars) 

MWH 
Preliminary 

Design - Tunnel: 
Berkeley to Lake 

- Willow Road 
Shafts 

Difference 
between MWH 

CBBEL 
Feasibility Study 

(Adj to 2015) 

Percent of 
Total 

Difference 
in Costs 

Mobilization Costs $1,515,000 $1,850,000 $2,568,595 $718,595 11% 

Sewer Construction Costs $18,595,870 $29,735,400 $33,931,286 $4,195,886 62% 

Total Storm Sewer Length 30,550 30,550 24,746     

Sewer Construction ($/Foot) $609 $973 $1,371     

Restoration Costs $5,651,225 $6,620,969 $3,919,054 ($2,701,915) (40%) 

Restoration Length 27,250 27,250 16,244     

Restoration Costs/Foot $207 $243 $241     

Outfall Structure Cost $239,000 $350,000 $4,030,100 $3,680,100 54% 

Utility Relocation Cost $200,000 $250,000 $1,587,660 $1,337,660 20% 

Subtotal Cost $26,201,095 $38,806,369 $46,036,695     

Contingency $4,763,176 $7,535,274 $6,387,839 ($1,147,435) (17%) 

Total Estimated Cost $30,964,271 $46,341,643 $52,424,534     

Engineering/Mgmt $3,633,641 $5,396,459 $6,047,467 $651,008 10% 

Estimated Project Cost $34,597,912 $51,738,102 $58,500,000 $6,761,898 100% 



Basis for Increased Costs 
• More detailed information available for 

evaluation of cost factors 

• Greater length of deep sewer tunnel due to 
MWRD interceptor conflict 

• Increase in underground construction costs        
(materials, labor, trucking) 

• Outfall/water quality management requirements 
(energy dissipation, flow control, treatment) 

 

 



Potential Cost Reduction 
Options 

• Reduction in Design Storm 
– 2% annual chance design storm requires same length 

of sewer, but at smaller diameters 
• Increased Storage for Peak Reduction 

– Localized storage can reduce peak design flows, but 
lower sewer costs offset by cost of storage 

• Project Scope Reduction or Phasing 
– Cost savings from reduction in total tributary area or 

deferral of select project elements 



PRELIMINARY PERMIT 
APPLICATIONS 
 
 
 
 



Joint Permit Application 
• US Army Corps of 

Engineers 
• Illinois EPA 
• Illinois DNR 
• Supporting Reviews 

– Historic Preservation 
– Threatened and 

Endangered Species 
– Coastal Management 
– Coast Guard 

 



Watershed Mgmt Ordinance 
Permit Application 

• MWRD 
• Stormwater Mgmt 
• Discharge to Lake 
• Floodway/Floodplain 

 



UPRR Crossing Permit 
Application 

• Union Pacific Railroad 
• Railroad Crossing Details 
• Sewer Tunnel Details 
• Geotechnical Conditions 

 



Review Point #2 Summary 
• Preliminary Design efforts confirm that unique 

project is technically feasible 

• Water Quality Management Plan has been 
developed, but must be evaluated, refined, and 
accepted by regulatory agencies 

• Estimated project costs are higher than previously 
anticipated 



POTENTIAL NEXT STEPS 

 
 
 
 



Potential Next Steps 
• Authorize completion/submittal of environmental 

permits 

• Direct staff to prepare further technical/financial 
analysis of phased implementation approach 

• Direct staff to engage independent engineering 
firm to perform cost validation and value 
engineering 



Review Point 2 Update 
Willow Road Stormwater Tunnel and 

Area Drainage Improvements 
 

April 28, 2015 
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