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HistoryHistory
1856 First Lake Erie Pumping Station1856 First Lake Erie Pumping Station

1910 Typhoid Outbreak1910 Typhoid Outbreak

Chlorine Added, Sand Filtration, And Intakes Chlorine Added, Sand Filtration, And Intakes 
Moved Farther Out Into The LakeMoved Farther Out Into The Lake

1917 Garrett Morgan, Gas Mask Inventor, 1917 Garrett Morgan, Gas Mask Inventor, 
Rescued Trapped Workers In Collapsed Intake Rescued Trapped Workers In Collapsed Intake 
TunnelTunnel

19201920’’s Division & Baldwin Filtration & Treatment s Division & Baldwin Filtration & Treatment 
Plants ConstructedPlants Constructed

19501950’’s Nottingham And Crown Intakes And s Nottingham And Crown Intakes And 
Treatment Plants ConstructedTreatment Plants Constructed



Cleveland Water System TodayCleveland Water System Today

4 treatment plants and connecting 
infrastructure serve 1.5 million 
people, > 500 mgd capacity

9 interconnected service areas

Total service area is 640 square 
miles in five counties

414,300 metered accounts

Over 5000 miles of pipes 
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infrastructure serve 1.5 million 
people, > 500 mgd capacity

9 interconnected service areas

Total service area is 640 square 
miles in five counties

414,300 metered accounts

Over 5000 miles of pipes 



Four Treatment PlantsFour Treatment Plants



Waterworks FacilitiesWaterworks Facilities
4 Raw Water Intake Tunnels And 
Cribs
5 Raw Water Pump Stations
4 Water Treatment Plants
20 Potable Water Pump Stations
4 Surge Tanks
400 Miles Trunk Mains
5200 Miles Distribution Mains
22 Storage Reservoirs And Tanks

4 Raw Water Intake Tunnels And 
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5 Raw Water Pump Stations
4 Water Treatment Plants
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How CWD Delivers WaterHow CWD Delivers Water



Overall Redundancy PhilosophyOverall Redundancy Philosophy

Provide Modal Day Capacity (250-300 
mgd) At All Times
Provide Complete Primary Service 
Redundancy
– Intakes
– Raw Water Pumping
– Treatment
– Finished Water Pumping
– Clearwells
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– Treatment
– Finished Water Pumping
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Overall Redundancy 
Philosophy (Cont’d)
Overall Redundancy 
Philosophy (Cont’d)

Provide Secondary 
Service Area 
Redundancy 
Secure Power Supply
– Two Power Feeds Per 

Facility
– Utilize Separate 

Substations for Feeds
– Install Generators 

Where Dual Feeds Not 
Feasible

Provide Secondary 
Service Area 
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Service District RedundancyService District Redundancy

Pumping
– 2 or more stations per 

District
– Modal Day Capacity 

Within Each Station
Storage
– 2 or more Tanks/Towers 

Per District 
– Major East/West Side 

Reservoirs 
– (> 20mg each)

Pumping
– 2 or more stations per 

District
– Modal Day Capacity 

Within Each Station
Storage
– 2 or more Tanks/Towers 

Per District 
– Major East/West Side 

Reservoirs 
– (> 20mg each)



Service District Redundancy 
(cont’d)

Service District Redundancy 
(cont’d)

Transmission
– 2 Or More Mains To 

Each Service District
– Totally Interconnected
– Ability To “Bleed”

From Higher To Lower 
Districts

Power Supply 
Redundancy
SCADA
– Redundant Radio And 

Phone Systems At 90% 
Of Facilities
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Pump-Centric SystemPump-Centric System

Lake
Erie

1st

High

2nd

High
Low 
Service

3rd High



CWD’s 9 Pumping 
Districts



Transmission SystemTransmission System



Secondary FacilitiesSecondary Facilities

Pump Stations

Reservoirs Tanks

Elevated Towers



CWD Philosophies on 
Power Redundancy

CWD Philosophies on 
Power Redundancy

Reliability of grid considered in Y2K.  Failure deemed 
unlikely.

Utilize CPP backup peaking generators, just in case.



Is The Grid Vulnerable ?Is The Grid Vulnerable ?
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What Went Wrong?What Went Wrong?

Trees Caused Arcing Of Power Lines
Inadequately Monitored Grid
Total Grid Failure
Cleveland Water Lost All Power
Very Limited Generator Capacity
Supply Disruption To 600,000 People
Boil Alert For 80% Of System

Trees Caused Arcing Of Power Lines
Inadequately Monitored Grid
Total Grid Failure
Cleveland Water Lost All Power
Very Limited Generator Capacity
Supply Disruption To 600,000 People
Boil Alert For 80% Of System



Emergency Generator And 
Security Contracts

Emergency Generator And 
Security Contracts

Emergency Generators For Every 
Station
– Modal Day Capacity For 48 Hours
– 50 Mw Total/$25 M Design/Build 

Contract
New Security System
– Card Readers, Cameras/Intrusion 

Alarms
– $23 M Design/Build Contract
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Historical Redundancy Was 
Not Maintained

Historical Redundancy Was 
Not Maintained



Water’s CIP started in earnest 
in the early 1980’s

Water’s CIP started in earnest 
in the early 1980’s

CIP Expenditures
1980 - 2003
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CWD’s 25 Year Program To 
Re-Establish and Maintain 

Capacity

CWD’s 25 Year Program To 
Re-Establish and Maintain 

Capacity

1980-1995: Restore Service 
Capacity
– Morgan Water Treatment Plant 

Renovation
– Suburban Inter-connection Pipes
– Crown Water Treatment Plant 

Expansion
– Parma/Green/Broadway Pump 

Station Rehab
– Clean and Line Transmission 

Mains

1980-1995: Restore Service 
Capacity
– Morgan Water Treatment Plant 

Renovation
– Suburban Inter-connection Pipes
– Crown Water Treatment Plant 

Expansion
– Parma/Green/Broadway Pump 

Station Rehab
– Clean and Line Transmission 

Mains



CWD’s 25 Year Program To 
Re-Establish And Maintain 

Capacity (cont’d)

CWD’s 25 Year Program To 
Re-Establish And Maintain 

Capacity (cont’d)

1990-2000 Transmission, 
Storage and Pumping
– 50 miles of 24”-48”

Mains
– 16 mg Additional 

Storage
– 4 New Pump Stations
– Rehabilitation of 8 other 

Pump Stations and 
Storage Tanks
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CWD’s 25 Year Program To 
Re-Establish And Maintain Capacity

CWD’s 25 Year Program To 
Re-Establish And Maintain Capacity

1997-2008: Plant 
Enhancement Program
– Address All Foreseeable 

Regulatory Issues
– Restore Architectural 

Integrity
– Replace Process 

Equipment
– Establish Internal Plant 

Redundancy
– $700 M Total Program
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Division of Water
Capital Improvement Program

Plants
37%

Secondary 
Stations 

7%

Supply Mains
38%

Building & 
Technology 

18%

1999 - 2008

Plants
72%

Supply 
Mains
15%

Building  &  
Technology 

5%

Secondary
 Stations

8%

1990-1998



Baldwin Water Treatment Plant Filter 
and Chemical System Restoration

Baldwin Water Treatment Plant Filter 
and Chemical System Restoration

High Rated 20 Existing Filters
Rebuilt Other 20 Filters to 200% Capacity
Replumbed Piping to Allow Maximum 
Flexibility
Installed New Chemical Systems in 
Abandoned Filter Area
Maintain Full Service During 6 week 
Outage by Redundancy of Other Plants
Cleveland Restoration Society Public 
Building Award – 2004
Nottingham Followed Identical Approach
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Morgan RestorationMorgan Restoration

Similar Philosophy To Baldwin Approach
Tight Site Dictated Construction 
Sequence
– New Pump Station
– New Storage On Demolished Pump 

Station Site
– Filter Restoration Later To Provide 

Baldwin/Nottingham Redundancy

Similar Philosophy To Baldwin Approach
Tight Site Dictated Construction 
Sequence
– New Pump Station
– New Storage On Demolished Pump 
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– Filter Restoration Later To Provide 

Baldwin/Nottingham Redundancy



Major part of the Division’s annual 
operating budget (~40%) goes 
toward capital improvements 

Major part of the Division’s annual 
operating budget (~40%) goes 
toward capital improvements 

2004 Operating Budget: $240 m 

Debt Service
32%

O & M
59%

Capital Outlay
9%

(1220 employees)(1220 employees)



Why Is Program Management 
Successful For The City Of Cleveland?

Why Is Program Management 
Successful For The City Of Cleveland?

Pre-Planning is Thorough
Focus On Project Definition & 
Scope
Coordinated Schedules
Address The Weak Links
Consistent Communications, 
Tracking & Reporting
Shared Responsibility For 
Risk, QA/QC, Costs
Defined Decision-making 
Roles
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Why Pre-Planning?Why Pre-Planning?

Identify Range Of 
Problems and Needs
Develop Sound Objectives
Develop Alternatives
Establish Priority Setting 
Mechanisms
Select Projects And 
Define Scope
Coordinate Project Work 
And Milestones
Culminate In Project 
Definition Reports
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How To Better Define Project?How To Better Define Project?

Facility Plan
Project Definition 
Reports
Detailed Design 
Memorandum
Extensive QA/QC
Value Engineering
Constructability 
Reviews

Facility Plan
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Value Engineering
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Cleveland Water Faces Significant 
Future Challenges
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Cleveland Water Faces 
Significant Future Challenges Beyond 

Redundancy

Cleveland Water Faces 
Significant Future Challenges Beyond 

Redundancy
Employee Demographics
– 35% Of Managers Eligible To Retire In Next 5 years
– Knowledge And Experience Gap
– Management Of X And Y Generation Staff

Financial Conditions
– Rising Costs
– Decreasing Consumption
– Growing Energy Prices
– Stagnant Local Economy

Customer Expectations
– Quick Knowledgeable Response
– Full Regulatory Compliance
– Rate Equity
– Distribution System Control
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