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� Regional Setting
� Regional Water Supply Planning Program –

Background and Status Report
� What Have We Learned So Far
� Next Steps
� Water Supply and Comprehensive Planning 

Linkages

Presentation Overview
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SE Wisconsin 
Water Utilities

Background

Seven Southeastern 
Wisconsin Counties

A Cooperative Program…
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Areas Served by Public and 
Private Water Supply 

Systems in Southeastern 
Wisconsin: 2005

2,700 Square Miles
(62% West of Divide)

2.0 Million People
Public Water Supply
• Lake Michigan

– Nine Plants (26 systems               
plus 2 partial systems)

– 1.2 Million People

– 211 mgd

• Groundwater
– 50 Systems plus 2 partial 
systems

– 400,000 People
– 50 mgd

Private Water Supply
• 370,000 People
• 24 mgd

Background
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Maquoketa shale
confining unit

Source: USGS

Confined
sandstone aquifer

Unconfined aquifer

Background
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Sand and Gravel Aquifer Present 
as Lenses or Channel Deposits

• Sand not present as uniform layer
• Thickness and permeability of sand changes with loc ation

Background
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“Dolomite” Aquifer:

• Silurian dolomite
• Fracture-dominated flow
• Only present in east
• Important for municipal and domestic wells

Background
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“Sandstone” Aquifer:

• Sandstone, dolomite
• Regionally extensive
• Excellent aquifer
• Porous flow
• Most high-capacity wells
• Occurs beneath shale in east

Exposure of 
Sandstone in the 
Wisconsin Dells

Background
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Dolomite

Shale

Sandstone

Granite

Tallest buildings: ~600 ft. highTallest buildings: ~600 ft. high

Deepest wells: ~2200 ft. deep 
(municipal wells in SE WI)

Domestic wells: 100Domestic wells: 100 --300 ft. deep300 ft. deep

Most municipal wells: 
~200-800 ft. deep

Relative well depthsRelative well depths

9

Background
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Background

Initially Identified Major Issues

� Groundwater Supply Demand is Rising
� Overuse of the Deep Sandstone Aquifer Has Caused Large Cone 

of Depression – Up to 500 Feet of Drawdown (350 Feet in 
Kenosha County)

� Radium Exceedance Issues
• Initially 22 systems in Southeastern Wisconsin and 53 in State
• Most, but not all, have resolved the problem

� Quality of Deep Sandstone Aquifer Water Is Declining in Some 
Wells

� Potential for Contamination and Surface Water Impacts with 
Increased Use of the Shallow Aquifer (Conflicts Between Water 
Suppliers and Surface Water Advocates)

� Limited Drawdown in the Shallow Aquifer (Not Significant in 
Kenosha County)
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Background

State of Wisconsin 2003 Wisconsin Act 310 Groundwat er Management Area
(Area including and surrounding Brown and Waukesha Counties consisting of the entire 
City, Village, and Town where the groundwater level  has been reduced by 150' or more)

Pre-1864

Water Levels in the Sandstone Aquifer
(feet above sea level)

Water Levels in the Sandstone Aquifer
(feet above sea level)

2000

Area With 
150' or More 
of Drawdown

Deep Sandstone Aquifer Drawdown
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Simulated Shallow 
Drawdown Relative to 

Predevelopment Conditions: 
Silurian Dolomite in 2000 

Background
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Background

Regional Water Supply Planning Program

Three Elements (Coordinated With And Designed To 
Complement Local Actions)

1. Conduct Basic Groundwater Inventories (Completed in 2001 
With Partners—WGNHS and WDNR)

2. Collect Additional Inventory Data and Develop Regional 
Aquifer Simulation Model (Completed with Partners—USGS, 
WGNHS, UW-Milwaukee, WDNR, and SE Wisconsin Water 
Utilities) 

3. Prepare Regional Water Supply System Plan (Planning is 
Underway With Support from Seven Counties in Southeastern 
Wisconsin; Partners Include USGS, WGNHS, UW-Milwaukee, 
and WDNR)
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� Development of water supply service areas and forecast demand for water use 
– plan year 2035;

� Documentation of existing and potential water supply problems and issues;

� Establish water supply planning objectives and standards

� Development of recommendations for water conservation efforts to reduce 
water demand;

� Development and evaluation of alternative means of addressing the identified 
water supply problems and issues;

� Selection and documentation of a recommended plan;

� Identification of groundwater recharge areas to be considered for protection;

� Specification of any new institutional structures found necessary to carry out 
the plan recommendations; and

� Identification of any constraints to development levels in subareas of the 
Region due to water supply sustainability concerns.

Background

Third Element – Regional Water Supply Plan 

Major Plan Components
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Status Report

Regional Water Supply Plan Documentation

� Technical Report No. 43, State of the Art of Water 
Supply Practices
• Published

� Technical Report No. 44, Water Supply Law Report
• Published

� Planning Report No. 52, A Regional Water Supply 
Plan for Southeastern Wisconsin
• Under preparation
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Status Report

Regional Water Supply Plan Timing of Major Work Ele ments
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What Have We Learned So Far

Water Use Data

Residential Water Use
Industrial 
Water Use

Commercial, 
Institutional, 

and
Multi-Family 
Residential

Total Municipal
Water Use

Kenosha County

11 120 964 3,003 916 70 2005 

Percent
Unaccounted-for 

Water

Average Annual Water Uses

Year 

91048431,926843672005 

10 128 1,054 4,010 910 68 2000 

Per
Person
(gallons

per capita
per day)

Per Acre
(gallons
per acre
per day) 

Per Acre
(gallons
per acre
per day) 

Per Acre
(gallons
per acre
per day) 

Per
Person
(gallons

per capita
per day)

Summary of Municipal Water Use in the Southeastern 
Wisconsin Region: 2000, and 2005
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What Have We Learned So Far

Trends in Water Use for the Region: 1979-2000
(in Million Gallons Per Day)*
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What Have We Learned So Far

Trends in Water Use for Kenosha County: 1979-2000
(in Million Gallons Per Day)*

* Excludes thermoelectric power generation uses
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What Have We Learned So Far

Average Daily Residential Municipal 
Water Use Per Capita: 1997 - 2005
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What Have We Learned So Far
Projected Areas Served by Municipal and Other Than Mu nicipal,

Community Water Supply Systems in Kenosha County: 2 035
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What Have We 
Learned So Far

Actual, Projected, 
and Forecast 

Average 
Daily Water Use: 
Kenosha County
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What Have We Learned So Far

Municipal Water Supply Service Area Demand and Pump age in 
Kenosha County: 2000 and 2035*

*In million gallons per day.

3.32.21.6------Town of Salem

1.61.10.8------Village of Twin Lakes

42.627.821.122.214.811.0Total

1.00.60.5- -- -- -Village of Silver Lake

0.50.40.3------
Powers-Benedict-Tombeau 

Lakes Area

3.42.11.70.60.40.3
Town of Somers Water 

Utility

1.80.90.8<0.1<0.1<0.1
Town of Bristol Utility 

District No. 3

1.20.70.60.30.20.2
Town of Bristol Utility 

District No. 1

6.95.14.11.81.71.4Pleasant Prairie Water Utility

1.50.50.40.20.10.1Paddock Lake Water Utility

21.214.010.219.212.59.1Kenosha Water Utility

Maximum
Daily 

Pumpage

Average
Daily 

Pumpage

Average 
Water
Use 

Demand

Maximum
Daily 

Pumpage

Average
Daily 

Pumpage

Average 
Water
Use 

DemandUtility

Year 2035*Year 2000*
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What Have We
Learned So Far

Water Supply Law Report 
Findings

Straddling Communities and 
Communities within Straddling 
Counties in the Southeastern 

Wisconsin Region
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Greater Kenosha 
Planned Urban 

Services Area: 2005
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What Have We Learned So Far

Water Law Study Conclusions

1. Any proposal for the provision of Lake Michigan water to any areas west of the 
subcontinental divide traversing the Region should be considered only if a return flow 
component is included.

2. The provision of Lake Michigan water to areas in eastern Racine and Kenosha Counties 
where long-standing coordinated water and sewerage system plans recommend 
providing such water are in place and partially implemented, can be accomplished in a 
manner consistent with current and potential future regulations governing diversion.

3. There are options available for the accomplishment of regional cooperation in the 
provision of water supply which can be considered for inclusion in plan implementation 
recommendations, if warranted by the structure of the recommended physical system 
plan.

4. The regional water supply plan should be designed to be flexible in meeting potential 
future regulations associated with diversion and groundwater management. In this 
regard, the recommendations set forth in the Region should be coordinated, to the 
extent possible, with the ongoing activities of the State Groundwater Advisory 
Committee and the committees considering the Great Lakes-St. Lawrence River Basin 
Compact.
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� Summary of Viable Artificial Groundwater Recharge 
Technologies

� Details of this Inventory Are Included in Chapter VI of 
State of the Art of Water Supply Practices for 
Recharge of Treated Stormwater, Treated 
Wastewater, Treated Surface Water, and Untreated 
Surface Water
• Design Consideration
• Costs
• Source Water Treatment Considerations
• Case Histories

What Have We Learned So Far

State of the Art of Water Supply Practices Findings
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Water Conservation Program Components
� Water Supply System Efficiency or Supply Side Conservation. Water 

utility programs designed to minimize water produced to meet customer 
demands.
• Programs are typically ongoing (metering, related billing, leak detection 

and repair, operational refinements)
� Water Use Demand Reduction or Demand Side Conservation. Includes

practices such as rate modification, water saving, plumbing fixtures, 
water recycling, and public education
• Limited programs in place – largely to preserve infrastructure capacity in 

peak outdoor water use periods
� Level of Water Conservation Should be Utility Specific

• Comparison of users
• Source of supply and its sustainability
• Infrastructure capacity and condition

What Have We Learned So Far

State of the Art of Water Supply Practices Findings

Water Conservation – General Conclusions
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� Service Area – 530 square miles & 500,000 persons: 75 percent groundwater 
supplied

� Current Program 1998-2005
• Components

- Public awareness & education (school curriculum)
- Toilet replacement rebate program
- Rain barrel distribution
- Outdoor water use restrictions
- Municipal building water conservation
- Other miscellaneous activities 

• Effectiveness
- Reduced water usage by 1.5 mgd or 4% of total usage

• Cost
- $900,000 per year

� Future Program and Long Term Objective
- Refinement of current program
- Reduction of 6.6% on average day and 10.3% maximum week demand by 2041

What Have We Learned So Far

State of the Art of Water Supply Practices Findings

Water Conservation – Applicable Example Program (Wat erloo, Ontario)
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1810· Groundwater Supply
· Major Infrastructure Needs Expected During the Next  10 Years
· Aquifer Quantity or Quality Problems

168· Groundwater Supply
· Major Infrastructure Needs Expected During the Next  10 Years
· No Major Aquifer Quantity or Quality Problems

126· Groundwater Supply
· Adequate Water Supply Infrastructure for 10 or More  Years
· No Major Aquifer Quality or Quantity Issues

104· Lake Michigan Supply with Return of Spent Water
· Some Water Supply Infrastructure Needs Expected Dur ing the Next 10 Years

64· Lake Michigan Supply with Return of Spent Water
· Adequate Water Supply Infrastructure in Place for 1 0 or More Years

Maximum Day
Demand Reduction

(percent)

Average Day
Demand Reduction

(percent)Water Utility Category

Future Water Conservation Assumption
Over and Above the Current Level

Planned Initial Assumptions Concerning Effectivenes s of Water Conservation 
Program Levels for Use in Alternative Plan Developm ent for the Regional Water 

Supply System Planning Program for Southeastern Wis consin

What Have We Learned So Far

State of the Art of Water Supply Practices Findings
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What Have We Learned So Far

Groundwater Recharge Area Analysis
� Soil water mass balance approach

• Recharge is assigned on a grid basis by 
developing a soil water budget for each grid 
cell – accounts for soil type, land cover, and 
slope

� Combine recharge analysis with surface water 
and deep sandstone aquifer recharge area 
considerations
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Note: Pixel pattern has been smoothed and lumped to  produce useful map units.

What Have We 
Learned So Far
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� All Groundwater Use Has Consequences – Most (80%) of  well 
pumpage is water transferred from the local surface  water system

� Balancing Groundwater Water Supply Needs With Surfa ce Water 
Impacts (Reasonableness) is an Important Part of Al ternative Plan 
Development and Evaluation (Groundwater-Surface Wat er Modeling)

What Have We Learned So Far
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Next Steps

Develop and Evaluate Five Alternative Plans and 
Selection of a Recommended Plan to Address the 
Identified Problems and Issues
•Alternative Plan 1 – Design year 2035 forecast conditions under 
existing trends and committed actions

•Alternative Plan 2 – Limited expansion of Lake Michigan supply

•Alternative Plan 3 – Groundwater recharge

•Alternative Plan 4 – Further expansion of Lake Michigan supply

•Initially Preferred Alternative Plan – Combination of components 
from alternative plans 1 through 4

•Public input including input on policy decisions

•Selection of a recommended plan
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Alternative Plan 1 – Design 
Year 2035 Forecast Conditions 

Under Existing Trends and 
Committed Actions

• Existing 2007 water supply facilities

• Water conservation program 
implementation

• Expansion of groundwater sources 
as needed for 2035

• Expansion of surface water sources 
as needed for 2035

• Implementation of related regulatory 
programs (i.e., infiltration 
requirements associated with 
Chapter NR151 of WAC)

• Continued use of private wells for 
selected areas (i.e., 180,000 
residences plus selected 
agricultural, irrigation, and 
industrial uses)
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Alternative Plan 2 –
Limited Expansion of Lake 

Michigan Supply

• Similar to Alternative Plan 1 but with 
conversion of selected utilities to 
Lake Michigan supply

– 4 areas east of the subcontinental
divide all with existing return flow

– 2 areas west of the divide both with 
existing return flow
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Alternative Plan 3 –
Groundwater Recharge

• Similar to Alternative Plan 2
• Development of rainfall infiltration 

systems on about 4.0 square miles of 
open space

• Protection of recharge characteristics on 
the most important groundwater recharge 
areas

• Increase use of stormwater management 
measures which maintain the natural 
hydrology

• Further treatment and infiltration of 
wastewater treatment plant effluent to 
shallow aquifer (3 initial facilities for 
demonstration purposes)

• Development of a groundwater injection 
system for the deep aquifer using treated 
Lake Michigan water

• Evaluation of components separately
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Alternative Plan 4 –
Further Expansion of Lake 

Michigan Supply

• Similar to Alternative Plan 2 but with 
conversion of selected additional 
utilities to Lake Michigan supply all 
with a return flow component

– 4 areas east of the subcontinental
divide

– 4 areas in communities which 
straddle the divide

– 5 areas which are in communities 
west of the divide within a 
straddling county
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Next Steps
Modeling Groundwater-Surface-Water Impacts

Model Results: 
Nodes with more 
than 10% stream 

depletion between 
2000 and 2035
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Water Supply and Comprehensive Planning –
Linkages

Opportunity to Integrate Water Supply and Other Utility 
Planning with Land Use and Other Comprehensive Plan 
Elements at Regional, County, and Local Level

� Link Reasonably Expected Water Supply Capacities As One of 
Several Factors Considered in Future Land Use Decisions –
This Requires Water Supply Facilities Plan

� Take Into Account Important Water Supply Considerations in 
Establishing Land Use Patterns
• Preserve Important Groundwater Recharge Areas

• Protect Existing and Future Well Zone of Contribution Areas

• Promote Local Zoning to Protect Areas Most Susceptible to 
Groundwater Contamination
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Water Supply and Comprehensive Planning –
Linkages

Opportunity to Integrate Water Supply and Other Utility 
Planning with Land Use and Other Comprehensive Plan 
Elements at Regional, County, and Local Level (cont’d)

� Promote Low Impact and Other Development Patterns and 
Stormwater Management Practices Which Maintain the Natural 
Hydrology

� Potential Limits to Development Density in Selected Areas to 
Help Achieve a Safe Water Supply

� Water Conservation?
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Your TurnYour Turn

Questions? – Comments?

Also see SEWRPC web site:
www.sewrpc.org


