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CHAPTER 1 - INTRODUCTION 

 
I. GENERAL 

The City of New Berlin is located in Waukesha County approximately 1-1/2 miles west of 
the western edge of the City of Milwaukee.  The City of New Berlin occupies all lands in 
Town 6 North Range 20 East and land on the Northwest corner of Town 5 North, Range 20 
East (Formerly Town of Muskego).  The study area is the entire City which is comprised of 
primarily residential, commercial and industrial lands on the east and residential and 
agricultural on the west.  Elevations in the study area range from a low of about 750 feet, 
National Geodetic Vertical Datum (NGVD) near 124th Street and Greenfield Avenue in 
the northeastern portion of the area, to a high of over 1070 feet NGVD on the western edge 
of the City, just south of Waukesha County's Minooka Park.  The City is divided by the sub 
continental divide which runs north-south through the eastern part of the City.  Roughly 
27.0 square miles, or about 73 percent of the total area of the City are located in the Fox 
river watershed.  This is the portion on the western side of the sub continental divide and is 
part of the Mississippi river watershed.  The remaining area is tributary to the Great Lakes - 
St. Lawrence River drainage basin. 

In April of 1990, Ruekert/Mielke, Inc. completed the Report on Water Supply Facilities for 
the City of New Berlin, Wisconsin.(1)  The purpose of that study was to investigate the 
City's… "water supply, pumping and storage facilities and develop recommendations for 
needed improvements."  The majority of the improvements recommended in that report 
were completed or reevaluated.  The original report has periodically been reviewed, and 
minor revisions made, in the course of design projects since 1990.  In April of 1999, the 
City of New Berlin was presented a report(2) summarizing the results of a study of the 
needs of the water supply system through the year 2010.  The primary determination of that 
study was that the City should investigate the possibility of receiving water from a Lake 
Michigan water source.  Based upon that recommendation, the City authorized a report(3) 
including an engineering and financial analysis of the issues related to a Lake Michigan 
water supply source.  In 2001, the Lake Michigan Water Supply Study was completed and 
approved.  Shortly thereafter, the radionuclides rule was promulgated by the EPA and 
became law.  A study was conducted relative to methods of compliance with the 
radionuclides rule in 2003.(4)  The Radionuclide Rule Compliance Master Plan was 
approved by the City at that time.  The recommendations were to serve areas east of the sub 
continental divide with Lake Michigan water, and to seek approval to serve all areas of the 
City that had return flow to the great lakes basin via sanitary sewers with Lake Michigan 
water.   

The City successfully negotiated a water service agreement with Milwaukee to provide 
Lake Michigan water to the water service area in New Berlin which lies within the Great 
Lakes Basin.  The construction of, and service by, facilities in New Berlin to supply this 
water was approved by the State of Wisconsin Department of Natural Resources (DNR) 
and Lake Michigan water service to the area began in 2005. 
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Work began on a request to provide Lake Michigan water over the sub continental divide 
to areas west that also had return flow via Milwaukee Metropolitan Sewerage District 
(MMSD) sewers in 2006.  That request was submitted to DNR in April, 2006(5).  
Subsequently, DNR opened a public comment period on the request.  Following public 
comment, a letter requesting clarification and enhancement of twenty-seven items relating 
to efficient water use and environmental impacts was received by the City from DNR.(6) 

On March 7, 2007, a 30 page amended sample application for Straddling Community 
Water Diversion was submitted to DNR, along with 2 volumes of supporting data.(7) 

On July 13, 2007 the City received two letters from DNR.(8)(9)  The first letter indicated a 
review of the information submitted was performed in comparison to the "… principles of 
the Great Lakes Compact and current State Administrative Rules".  The letter further stated 
that a water loss approval under ch. NR 142 Wis. Administrative Code was not required 
and no additional information was needed at that time. 

The second letter authorized the City of New Berlin to begin discussion with potential 
Lake Michigan water providers for the purposes of providing water to areas west of the sub 
continental divide and served by MMSD.  The letter furthermore indicated that an 
additional review by DNR of any agreement reached with such a provider would be 
required. 

On September 12, 2008 an agreement was signed with the City of Milwaukee to provide 
water to the entire MMSD water service area in New Berlin and some lands in the MMSD 
planning area, should MMSD service become available.(10)  That agreement was forwarded 
to DNR on September 26, 2008 for review and comment.(11) 

While these exchanges of information and requests were being made, the eight Great Lakes 
States were individually approving enabling legislation for the Great Lakes compact.  
Timing of state and federal approvals of the compact were up in the air.  Wisconsin itself 
was working on legislation to approve the compact.  The Wisconsin legislation that was 
ultimately approved in April, 2008(12) contained a two-pronged approach to approving the 
City of New Berlin's request.  If federal ratification of the compact was delayed, an interim 
set of rules would be followed and New Berlin would need to meet that section of the law.  
After federal ratification, different and additional requirements would need to be met. 

Following the ratification of the compact by the final State it appeared the federal 
government would need some time, even years to agree on their own ratification.  
Surprising, approval went quickly through congress and the compact was signed by the 
President on October 3, 2008 with implementation set for December 8, 2008.  On 
December 31, 2008 a request for final diversion approval was submitted to DNR.(13)  On 
January 7, 2009 DNR responded to the City that a much more in-depth study and a 
rerequest was required by the City and that the request include a document that meets the 
"… water supply service area plan requirements of 2007 Wisconsin Act 227.(14) 
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This document is intended to update and compliment these previously prepared documents 
and, along with sections of the Regional Water Supply Plan prepared by Southeastern 
Wisconsin Regional Planning Commission (SEWRPC),(15) serve as the Water Supply 
Service Area Plan required under Wis. Stat. §281.348. 

II. PLAN DESIGN 

To facilitate review of this plan by the public, by local and state governing bodies, and by 
others interested in the content herein, the plan is designed to address the requirements of 
Wis. Stat. §281.348(3)(c) which requires the plan to include all of the following: 

1. Delineation of the area for which the plan is being prepared and proposed water supply 
service areas for each public water supply system making a withdrawal covered by the 
plan. 

2. An inventory of the sources and quantities of the current water supplies in the area. 

3. A forecast of the demand for water in the area over the period covered by the plan. 

Identification of the existing population and population density of the area for which 
the plan is prepared and forecasts of the expected population of the area during the 
period covered by the plan based on growth projections for the area and municipally 
planned population densities. 

4. Identification of the options for supplying water in the area for the period covered by 
the plan that are approvable under other applicable statutes and rules and that are cost-
effective based upon a cost-effectiveness analysis of regional and individual water 
supply and water conservation alternatives. 

5. An assessment of the environmental and economic impacts of carrying out specific 
significant recommendations of the plan.  

6. A demonstration that the plan will effectively utilize existing water supply storage and 
distribution facilities and wastewater infrastructure to the extent practicable. 

7. Identification of the procedures for implementing and enforcing the plan and a 
commitment to using those procedures. 

8. An analysis of how the plan supports and is consistent with any applicable 
comprehensive plans, as defined in s.66.1001 (1) (a), and applicable approved area-
wide water quality management plans under s.283.83. 

For this plan, some material that is copied in its entirety from other documents is presented 
in appendix material.  Where larger sections of previous reports are used, and edited for 
current situation, for this plan, references appear in the text as superscripts linked to a 
reference list at the end of the report. 

3 
02/12/09 Ruekert/Mielke 
~1492101 Radium Removal > 217 HMO Radium Removal Study Diversion Approval > Reports > N.B.-20090211-Water Supply Service Area Plan.doc~ 
 



III. SUMMARY 

The City of New Berlin has been working on a long-term solution to it's water supply needs 
and water quality issues since 1999.  During the course of many City funded studies, 
temporary well projects, radium remediation projects, costly and time-consuming 
negotiations with lake water service providers, and discussions with regulatory agencies, it 
was determined Lake Michigan water was the most cost-effective and reliable long-term 
options for the water service needs of the City of New Berlin. 

This plan, and it's review and approval, is one of the final implementation steps in 
implementing the selected solution. 

The plan satisfies the requirements of S.283.83 where the rules are written and clear, and 
substantially addresses areas of the statutes where time has not allowed implementing 
agencies to establish clear delineation and explanation of the implementing rules.  
Furthermore, regional planning agency information referenced herein may be adopted by 
technical advisory committees and not yet by the approving commission as of the writing 
of this plan.  This is noted in the text. 
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CHAPTER 2 – WATER SUPPLY SERVICE PLAN ELEMENTS 

 

I. WATER SUPPLY SERVICE AREA DELINEATION 

Figure 2-1 provides the information on the water supply service area.  Four separate areas 
are shown on the Figure as follows: 

• New Berlin's Corporate Boundary 

• The SEWRPC Water Supply Service Area 

• The current approved Lake Michigan Water Supply Service Area 

• The Proposed expanded Lake Michigan Water Supply Service Area 

This section provides a brief background and explanation of each of the four areas. 

A. City of New Berlin Boundary 

The City of New Berlin was incorporated in 1959 and includes all areas in the former 
Township of New Berlin and some larger parcels that contain land both in and out of 
the Township that were included in the incorporation.  The City is surrounded on all 
sides by other incorporated areas, thereby limiting the potential for any change in size.  
Under the agreements between the City of Milwaukee and the City of New Berlin, New 
Berlin is not allowed to serve water outside it's corporate boundaries.  New Berlin also 
cannot expand the service area if it expands by annexation, or provide water to annexed 
areas, without permission from Milwaukee.  The fact that the corporate boundaries are 
basically set due to the institutional make-up of the area, makes the likelihood of any 
such expansion very low.  The boundary is the outside border of the map in Figure 2-1.   

B. The SEWRPC Water Supply Service Area 

This is the area delineated by SEWRPC in the document Water Supply Service Area 
for the City of New Berlin.(16)  This document was prepared at the request of New 
Berlin and satisfies requirements of the Great Lakes Compact (2007 Wisconsin Act 
227) relating to area-wide water quality planning agencies delineation of proposed 
water supply service areas.  The document containing the response is provided in 
Appendix A.  The area is cross-hatched and within a dashed black line. 
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C. The Current Approved Lake Michigan Water Supply Area 

This is the area that was initially and is currently approved by both DNR and the City 
of Milwaukee for Lake Michigan water service.  It represents the areas within the New 
Berlin corporate boundary that lie east of the sub continental divide and within the 
Great Lakes Basin and is shown in blue shade.  The sub continental divide is shown as 
a red line. 

D. The Proposed Expanded Lake Michigan Water Supply Service Area 

This is the area that lies within the SEWRPC water supply service area and is west 
(outside the basin) of the sub continental divide but within the MMSD sanitary sewer 
service area.  The area is shown in yellow shade. 

II. INVENTORY OF CURRENT WATER SUPPLIES 

A. New Berlin Water System General Information(3) 

The existing City of New Berlin water system consists of 9 wells, six ground level 
storage reservoirs, three elevated storage tanks, and two lake water booster stations.  
These facilities currently deliver an average of about 3.2 million gallons of water per 
day (MGD) to approximately 8,100 connected customers.  To accommodate variations 
in ground surface elevations throughout the City, two separate water pressure zones 
have been established within the system.  In addition, there are two localized areas 
where pressure boosting is required.  Figure 2-2 shows the location of the existing 
pressure zone boundaries. 

The following sections provide a description of the facilities comprising the system and 
of relevant operational features. 

B. Water Distribution System(3) 

The purpose of the distribution system is to transport water from the sources of supply 
to customers.  The distribution system must be capable of supplying water at needed 
rates and acceptable pressures throughout the service area.  It must also be capable of 
providing acceptable supplies for fire protection. 

As water flows from the source of supply to customers, the pressure in the mains drops.  
If the mains are large enough and are looped and well gridded, the pressure drop will 
not be excessive.  Mains must be sized so that the pressure drop will be acceptable at 
the maximum anticipated flow rate.  This rate would normally be equal to the peak day 
demand plus a fire flow allowance. 

The water distribution system consists of mains ranging in size up to 16 inches in 
diameter.  The 2007 system inventory is summarized in Table 2-1.  The system 
consists of approximately 856,000 feet, or 162 miles of water mains.  About 33 percent 
of these mains are 10 inches in diameter or larger and comprise the primary 
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transmission mains for the system.  About 67 percent of all mains are constructed of 
plastic material (PVC).  The remaining 33 percent are constructed of ductile or cast 
iron. 

C. Pressure Zones(3) 

The New Berlin Water Utility operates its distribution system using two separate 
primary pressure zones.  These zones have been established to accommodate variations 
in ground surface elevations throughout the City.  The following is a description of 
each zone. 

1. Primary Pressure Zone 

The primary pressure zone encompasses the majority of the system.  Current 
boundaries are roughly described as the City limits to the north, Calhoun Road to 
the west, the City limits to the south, and Sunny Slope Road to the east, and south 
of Howard Avenue to the east City limits.  Eight of the wells are located in this 
zone.  All three elevated tanks are located in this zone and are connected by the 
transmission main network.  The maximum water elevation in these tanks is 
elevation 1027.5 feet, National Geodetic Vertical Datum of 1929 -- (NGVD) -- 
formerly known as Mean Sea Level Datum. 

The highest ground surface elevation served in this area is about 925.0 NGVD and 
the lowest is about 840.0 NGVD.  This results in normal operating pressures 
between 40 and 80 psi. 

2. Reduced Pressure Zone 

The reduced pressure zone encompasses that portion of the distribution system 
south of Greenfield Avenue, east of Sunny Slope Road, north of Howard Avenue 
and west of the City limits.  This area is generally of elevations below 840.0 NGVD 
and range as low as 749.0 NGVD.  In order to keep pressures within State 
requirements, the hydraulic grade in this area requires reduction.  The zone is 
completely valved off from the remainder of the system with the exception of two 
connection points.  At one connection is a pressure reducing valve (PRV) which is 
designed to hold a hydraulic grade of about 935 feet NGVD 1929.  This 
corresponds to a pressure of 80 psi at the low elevation point and about 40 psi near 
the high elevation point.  The valve is also designed to open fully to meet fire or 
other high use demands or close as demand decreases.  The other connection is the 
Greenridge Lake water pumping station where a depicted pump provides water to 
the zone. 

3. Pressure Boosting 

Two areas are depicted on Figure 2-2 which show those portions of the system 
requiring pressure boosting to meet code requirements.  Those areas are located 
above elevation 925.0 NGVD and are considered hilltops.  The first area is 
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immediately east of the Sunny Slope Rd. Well No. 8 pump station.  Booster pumps 
at the Sunny Slope Road station provide both domestic and fire flow to this 
residential area.  The second area north of the National Avenue Well No. 7 pump 
station.  This area is provided increased pressure from buried pumps at Well No. 7 
for domestic service only.  Fire protection can still be provided, through check 
valves, from the primary pressure zone for each of the boosted zones. 

D. Existing Wells and Pump Stations 

Many of the City well sources were originally constructed by private land developers to 
supply water to individual land subdivisions.  These sources were acquired by the City 
when the water utility was formed.  More recently, the City has constructed additional 
sources of supply to augment these facilities and meet increasing demands for water.  
The wells are numbered sequentially by date of construction.  Well No. 6 was 
previously abandoned by the City and is no longer in service.  Table 2-2 provides 
summaries of pertinent data concerning the existing wells. 

1. Pumping Stations/Reservoirs(3) 

The City of New Berlin's water system consists of nine well pump stations, two 
Lake Michigan water pumping stations, six underground reservoirs, two elevated 
tanks, and approximately 162 miles of water main which serve approximately 9,268 
customers with potable water. 

a. Pump Station No. 1 - (Forest View Pump Station) is located at the intersection 
of Sunny Slope Road and Crest View Drive.  The 12 inch diameter well was 
drilled in 1965 to a total depth of 1,500 feet.  The well is finished in sandstone.  
A 100 hp submersible pump is installed in the well, which currently discharges 
at the rate of about 500 gallons per minute (gpm) into an adjacent 62,000 gallon 
underground reservoir and clearwell.  Two 30 Hp vertical turbine service pumps 
draw water from the reservoir and discharge to the distribution system.  Each 
service pump has a capacity of 455 gpm. 

b. Pump Station No. 2 - (Glendale Park Pump Station) is located at 3615 South 
Cottonwood Road.  The well at this pump station is 10 inches in diameter and 
335 feet deep.  It was drilled in 1965 and is finished in the limestone aquifer.  A 
25 Hp line shaft turbine pump is installed in the well, which currently 
discharges at the rate of about 310 gpm into an adjacent 150,000 gallon 
underground reservoir and 31,000 gallon clearwell.  Three 25 Hp vertical 
turbine service pumps draw water from the reservoir and discharge to the 
distribution system.  Each service pump has a rated capacity of 350 gpm and 
actual capacities of about 400 gpm. 

An auxiliary powered engine to drive the well pump is installed at this station.  
There is also an auxiliary powered engine to run one service pump. 
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c. Pump Station No. 3 - ( Rogers Drive Pump Station) is located at 16100 West 
Rogers Drive.  The well at this pump station was drilled in 1965 to a total depth 
of 1,800 feet.  The well is 16 inches in diameter, and is finished in sandstone.  A 
200 Hp submersible pump is installed in the well, which currently discharges at 
the rate of about 970 gpm into an adjacent 1,000,000 gallon underground 
reservoir and 84,000 gallon clearwell.  Two 75 Hp vertical turbine service 
pumps draw water from the reservoir and discharge to the distribution system.  
Each of these service pumps has a rated capacity of 1,200 gpm.  A third service 
pump (50 Hp) also draws water from the reservoir and discharges to the 
distribution system at the rate of 900 gpm.  In addition, a fourth service pump, 
driven by a natural gas fueled auxiliary engine, is available to supply water to 
the distribution system in emergency situations (fires and power outages).  The 
discharge rate of this service pump is approximately 1,500 gpm.  The well and 
pump station is not currently in use. 

d. Pump Station No. 4 - (Green Ridge Pump Station) this well was abandoned 
and the station was converted to a Lake Michigan pumping station in 2005.  See 
the description in subsequent sections of this report. 

e. Pump Station No. 5 - ( Regal Manor Pump Station) is located at 3900 South 
Moorland Road.  The well at this pump station was drilled in 1970 to a total 
depth of 1,700 feet.  The well is 12 inches in diameter and is finished in 
sandstone.  A 125 Hp submersible pump is installed in the well, which 
discharges at the rate of 550 gpm directly to the distribution system.  There are 
also three service pumps and an underground reservoir at the station.  However, 
the reservoir leaks and it is therefore not used.  The service pumps have been 
removed. 

f. Pump Station No. 6 - Abandoned. 

g. Pump Station No. 7 - (National Avenue Pump Station) is located at 16450 
West National Avenue.  The well at this station was drilled in 1976 to a depth 
of 2,018 feet.  The well is 16 inches in diameter and is finished in sandstone.  A 
200 Hp submersible pump is installed in the well, which discharges at the rate 
of 1,080 gpm into an adjacent 550,000 gallon underground reservoir and 
clearwell.  Two 75 Hp vertical turbine service pumps draw water from the 
reservoir and discharge to the distribution system.  Each of the service pumps 
has a rated capacity of 1,600 gpm.  Actual capacities vary between 1950 gpm 
and 1,885 gpm.  A third 30 Hp service pump provides about 1000 gpm.  A pair 
of buried turbine "can" style pumps on the site normally pump about 750 gpm 
to a boosted pressure area. 

h. Pump Station No. 8 - (Valley View East) is located at 5155 South Sunny Slope 
Road.  The well at this location was drilled in 1984 to a total depth of 1,984 
feet.  The well is 15 inches in diameter and is finished in sandstone.  A 300 Hp 
submersible pump is installed in the well which discharges at the rate of 1,375 
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gpm into an adjacent 580,000 gallon underground reservoir and clearwell.  Two 
50 Hp vertical turbine service pumps draw water from the reservoir and 
discharge into the distribution system.  Each of the service pumps discharges at 
rates between 1,250 gpm and 1,500 gpm.  The station can accommodate a 
future third service pump. 

The station also provides service to a small boosted pressure zone from a 2 Hp 
pump and a 10 Hp pump which discharge 50 gpm and 550 gpm, respectively. 

i. Pump Station No. 9 - (Valley View West) is located at 5150 Small Road 
directly west of Pump Station No. 8.  The well at this pump station was drilled 
in 1993 to a total depth of 343 feet.  A 50 Hp open lineshaft pump is installed to 
200 feet in the well and discharges about 690 gpm.  The well pump discharges 
through a long raw water line to the reservoir at Pump Station No. 8.  From 
there it discharges to the distribution system from service pumps mentioned 
previously. 

j. Well Pump Station No. 10 - (Westridge Pump Station) was completed in 1999.  
The pump station is located at 4990 S. Moorland Road in the Westridge 
Development.  The 14-inch well was drilled in 1997 to depth of 321 feet and 
was finished in the limestone aquifer.  The well pump is a 75 Hp open lineshaft 
pump discharging about 600 gpm to a 750,000 gallon composite water tower 
adjacent to the site.  That tower was constructed about the same time as the 
well.  The well pump can also pump directly to the distribution system by 
changing valve positions.  The station is equipped with a 100 kw generator 
which can power the station and adjacent tower. 

k. Auxiliary Power Capability - The Utility also maintains a 350 KW portable 
genset which can run the Forest View or Regal Manor pump station. 

2. Lake Michigan Pumping Stations 

The eastern portion of the utility was provided Lake Michigan water in 2005.  Two 
pumping stations were constructed to supply Milwaukee water at adequate rates and 
pressures to the area east of the sub continental divide. 

a. Greenridge Pumping Station - The Greenridge (Well 4) well pumping station 
was converted into one of two planned facilities that draw water from the 
Milwaukee distribution system and pump to New Berlin.   

The Greenridge well pumping station is located at 12400 W. Crawford Dr. 

The initial agreement between New Berlin and Milwaukee for wholesale water 
purchase and delivery to the eastern area includes two connection locations.  
These connection locations and the associated estimated maximum flow rates 
and minimum hydraulic grades are as shown below: 
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Connection Location Estimated Maximum 

Flow Rate (MGD) 
Minimum

Hydraulic Grade 

W. Howard Ave. & S. 124th St. 2.87 885.3 
W. Grange Ave. & S. 124th St. 1.91 912.2 
 4.78  

 
The total of 4.78 MGD is the estimated demand associated with full 
development of all land east of the sub continental divide. 

The station is designed to discharge both to the main pressure zone and to the 
reduced pressure zone located in the northeast corner of the City.  Supply is 
provided by Milwaukee's 12 inch water main on 124th St. at Morgan Oaks Dr.  
The supply available from Milwaukee at this location is sufficient to provide the 
agreement volume of 2.87 MGD.   

The station is designed to discharge up to 2.87 MGD (1993 gpm).  This is the 
estimated maximum flow rate contained in the agreement between New Berlin 
and Milwaukee.  The station is designed as to allow for increasing the size of 
equipment to accommodate flow rates of up to 6.5 MGD (4514 gpm).   

The existing 500 kW diesel fueled engine/generator was retained and is large 
enough to the power entire station including all pumps needed to supply the 
entire MMSD service area. 

The existing chemical room was retained.  Equipment was provided to allow 
sodium hypochlorite and phosphate solution feed rates to vary automatically 
based on the flow rate through the station. 

The existing reservoir was reused.  Approximate maximum volume is 300,000 
gallons.  The water in  the reservoir is available to meet short duration peak 
demands or to shave the peak flow rate drawn from Milwaukee.  A fill pipe 
conducts water from Milwaukee into the reservoir.  The control system includes 
an automatic exerciser function so that the water in the reservoir is turned over 
regularly. 

For improved reliability, two separate supply pipes conduct water from 
Milwaukee to the station.  The supply pipes are 16 inch diameter.  Either pipe 
alone has sufficient capacity for the agreement estimated maximum demand 
rate. 

For improved reliability, two separate discharge pipes connect the station to the 
main pressure zone.  The larger connection is a new 16 inch diameter pipe 
extending south on 124th St. from the station to Howard Ave.  This pipe is 
capable of conducting the initial estimated peak flow rate of 2000 gpm.  A 
separate connection was made to the existing 8 inch diameter pipe on 124th St.  
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While not capable of conveying the initial peak flow rate, this smaller diameter 
pipe is adequate as a backup for flow rates up to the average day rate.   

There is a separate discharge connection to the existing main supplying the 
reduced pressure area.  A single connection is sufficient because back up service 
to the reduced pressure zone is provided through a pressure reducing valve vault 
at another location. 

A total of 5 pumps are housed in the station.  All pumps are driven by variable 
speed motor controllers.   

Three of the pumps are identical split-case units that discharge to the main 
pressure zone.  The combined output of any 2 of these pumps are able to satisfy 
the peak day demand rate. 

A single split-case pump discharges to the reduced pressure zone. 

A single vertical turbine pump draws water from the on-site reservoir and 
discharges to the main pressure zone. 

b. Grange Avenue Pumping Station – The second lake water pumping station is 
much less complicated in design and operation.  A 16-inch water main 
approximately 900 feet in length connects the Milwaukee water system at 124th 
Street and Grange Avenue to the pumping station located at Frances Avenue 
and Grange Avenue.  From the pumping station, water is boosted in pressure by 
three identical horizontal split case pumps driven by variable frequency drive 
units.  Each motor is 30 hp and each pump is capable of delivering 700 GPM @ 
120 feet total dynamic head.  The station only pumps to the primary pressure 
zone.  This facility is also designed to accommodate larger pumps when lake 
water becomes available to the entire service area. 

3. Elevated Storage Facilities(3) 

The City of New Berlin's water system also includes three elevated water storage 
tanks.  One tank is located on Calhoun Road just north of Cleveland Avenue.  It 
was constructed in 1967.  The tank is a single pedestal style spheroid.  It is about 
138 feet tall and has a capacity of 500,000 gallons.  The second tank is located at 
the Valley View pump station.  It was constructed in 1983.  It is also a single 
pedestal spheroid, and has a capacity of 500,000 gallons.  The overflow elevation of 
both elevated tanks is 1027.5 feet above mean sea level, National Geodetic Vertical 
datum (NGVD). 

A 750,000 gallon composite steel water tower is located immediately adjacent and 
to the east of Well No. 10.  The tower is about 145 feet high and has an overflow 
elevation of 1027.5. 
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E. Chemical Addition(3) 

The New Berlin Water Utility adds chemicals at all its active well pumping facilities.  
No chemical addition occurs at the lake water pumping stations but facilities are 
available for emergency chlorination. 

Chlorination of the water supply is accomplished by adding gaseous chlorine. This is 
done for safety, disinfection, and to maintain bacteriological water quality in the 
distribution system.  The chemical is added in dosages such that at least trace 
concentrations of residual chlorine are maintained in the distribution system. 

A polyphosphate chemical is added at all active well sources.  This is done to sequester 
iron concentrations in the well water, and to control corrosion.  The chemical acts as a 
corrosion inhibitor by forming a protective film on pipe surfaces.  The utility currently 
does not add fluoride to its water. 

Table 2-3 presents pertinent data on the capacities of the existing City well water 
supply facilities.  Descriptions of each column heading are as follows: 

Well/Pump Station Facility - This is the well number and pump station identification 
used in the water utility records. 

Well Pump Capacity - The measured pumping capacity in gallons per minute (gpm).  
All pumps are driven by electric motors. 

Service Pump Capacity - Where pump stations are constructed with on-site storage, 
the well pump discharges into a reservoir.  Service pumps draw water from the 
reservoir and boost it to system pressure.  The capacity of each pump is listed in gallons 
per minute.  The combined capacity of multiple service pumps at any single location is 
always less than the sum of the individual capacities.  The total at the bottom of this 
column is the combined capacities of all service pump operating simultaneously and 
may not in all cases accurately reflect station capacities with all pumps running. 

Auxiliary Power Well Pump Capacity - The pumping capacity of any well pump 
when driven by an emergency power source. 

Auxiliary Power Service Pump Capacity - The pumping capacity of any service 
pump in gallons per minute when driven by an emergency power engine. 

Total Source Capacity - The total volume that a pump station can supply at system 
pressure for a given period time.  For a pump station with a single well that discharges 
directly into the distribution system, this volume is always equal to the well pump 
capacity available at system pressure, over the specified duration.  For pump stations 
with on-site storage, this volume is equal to the combined service pump capacity over 
the specified duration of the reservoir volume plus well pump capacity over the 
specified duration, whichever is less.  Usable reservoir volume is assumed to be 75 
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percent of the total volume to allow for some normal fluctuation in reservoir levels.  It 
is assumed that the well pumps supplying the reservoir will be operating continuously. 

Total 3 Hour Pump Capacity - This equals the maximum service pump output for a 
three hour period.  Where service pump capacity exceeds reservoir capacity in a 3 hour 
period, the difference in time is rated using well pump capacity.  For direct to system 
wells it equals the well pump capacity for three hours. 

Total Auxiliary Power Pump Capacity - This is similar to the data provided in the 
previous column, except that only emergency engine driven pumps are assumed to be 
used.  If the station was a reservoir, one reservoir volume plus well pump capacity was 
used if there is also a service pump with auxiliary power.  A duration of 24 hours is 
used, representing a one day power outage.  Service pump capacities may be limited by 
reservoir volume. 

On-Site Storage - The total volume is gallons of any on-site reservoir and clearwell as 
reported on City records. 

III. FORECAST OF DEMAND FOR PLANNING PERIOD 

This plan is intended to cover a 20-year period or to year 2029.  Previous planning efforts 
have looked at different terms and end planning horizons.  For the purposes of this report 
we have taken the most recent forecasts of demands prepared by the regional planning 
commission, made straight line projections from the base year to the planning year (2035) 
and extracted 2029 data.  This data is the most current data available from for the service 
area.  This is further analyzed for the recommended Milwaukee water service area based 
upon current City planning data and results of the SEWRPC water supply service area 
determination. 

A. SEWRPC Water Demand Projections(2) 

As part of the ongoing regional water supply plan being prepared by SEWRPC, 
projections of water demand were made for individual communities.  Appendix B 
contains Chapter IV from the regional plan which presents demographic and water 
demand data.  Based upon that data, the graphs in Figure 2-3 and Figure 2-4 were 
prepared showing projected average and peak daily water pumpages for the planning 
period.  The 20 year planning period water demand for this plan (2029) is also called 
out in the figures. 

SEWRPC has projected a year 2035 population of 41,300 for the water service area.  In 
the agreement with Milwaukee Water, the contractual service area is larger than the 
SEWRPC water service area.  This means that areas shown on Figure 2-1 in the far 
southwest portion of the City will be served by groundwater systems.  This could be a 
stand alone system constructed by New Berlin or a purchased water system supplied by 
a neighboring community.  In any case, no water service outside the contractual area for 
Milwaukee Water is contemplated now or in the foreseeable future.  Table 2-4 shows 
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the 2035 and adjusted 2029 population, land use and water pumpage estimates based 
upon the evaluations performed as part of this study.  2029 population figures are based 
upon the January 19, 2009 Water Supply Service Area for the City of New Berlin 
report prepared by SEWRPC; 2029 land use figures are based upon a review of City of 
New Berlin planning staff projection of potential land development in the service area; 
2035 population and land use projections are taken from the regional water supply 
study; and water pumpages are developed utilizing the methodology presented in the 
regional water supply study.  Figure 2-5 shows the SEWRPC 2035 forecast water 
pumpages and the adjusted forecast pumpages removing the area outside the 
contractual Milwaukee Water service area, and using population figures from the 
January 19, 2009 water supply service area for the City of New Berlin (SEWRPC, 2009 
see Appendix A).   

IV. POPULATION ESTIMATES, DENSITY AND FORECASTS FOR THE AREA 

The projected water pumpages developed above were based upon a combination of land 
use data and population figures developed both locally and by the regional planning 
agency.  Table 2-5 shows this data in tabular form. 

V. IDENTIFICATION OF WATER SUPPLY OPTIONS 

In this section, a discussion of geology and groundwater will be provided.  An analysis of 
groundwater quality and quantity trends will also be presented.  The results of regional 
field investigations concerning water quality in the deep sandstone aquifer are also 
included. 

A. Geology and Groundwater(3) 

The current source of water supply for the City of New Berlin consists of 8 drilled 
wells.  Three wells have been abandoned.  The groundwater that is obtained from these 
wells is found in two distinct water bearing geologic formations or aquifers.  A third 
aquifer also exists in the area but is not currently being used.  A brief description of the 
groundwater geology of the City is provided below. 

The first of the three aquifers consists of the unconsolidated sand and gravel layers of 
that lie on top of the bedrock.  The extent and thickness of these layers do not provide 
significant groundwater yields in all areas.  Sand and gravel deposits suitable for use as 
aquifers for municipal wells are difficult to locate.  The thickness of the unconsolidated 
material underlying varies throughout the City.  Wells finished in the sand and gravel 
formations have a wide range of capacity, from 10 to 1,500 gallons per minute or more.  
Since this aquifer is closest to the ground surface, it is most susceptible to 
contamination from surface sources.  Proper well siting, and construction and wellhead 
protection can, however, minimize the potential for contamination.  Currently, the City 
has no wells which obtain water from this aquifer.  Well No. 11 was finished in this 
aquifer but has been abandoned due to microbiological clogging problems. 
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The next lowest aquifer consists of dolomitic bedrock known locally as the "Niagara 
Dolomite".  The Niagara Dolomite is the aquifer from which most domestic wells in 
Waukesha County obtain water.  This aquifer is also used as a source for some 
municipal wells in eastern Waukesha County. 

The Niagara Dolomite contains numerous fractures, voids, and bedding plane 
enlargements that act as open conduits for groundwater migration.  Groundwater can 
flow through these open conduits rapidly, both horizontally and vertically, without any 
significant filtration.  As a result, any contamination that enters the aquifer can be 
transported hundreds to thousands of feet without attenuation. 

The distribution of the fractures and voids is highly variable making it difficult to 
predict the primary pathways of groundwater migration.  When viewed on large scale, 
the general pattern of groundwater flow resembles the typical uniform flow pattern of 
uniform porous aquifers.  On a smaller scale, however, discrete flow paths exist which 
cause groundwater to flow at higher rates and in different directions.  Therefore, while 
it is possible to describe the average groundwater flow pattern in this aquifer on a 
regional basis, it is usually not possible to describe the actual groundwater flow pattern 
to a particular well.  Three of the City's eight wells obtain water from this aquifer.  
Abandoned Well No. 6 was also finished in this aquifer. 

The next lowest aquifer is the sandstone aquifer.  The sandstone aquifer of southeastern 
Wisconsin consists of interbedded sandstone, dolomite and shale units of Ordovician to 
Cambrian age.  The aquifer is separated from the two shallower aquifers previously 
described by a regional confining unit that consists of the Maquoketa formation and the 
underlying Galena-Platteville dolomite.  This confining unit restricts the vertical 
migration of water between the upper aquifers and the sandstone aquifer.  The 
Maquoketa formation generally consists of a massive shale unit.  The Wisconsin 
Department of Natural Resources is concerned about contaminant transport from the 
upper limestone to the sandstone aquifer.  For this reason, it does not allow wells to be 
drilled which are open to both aquifers.  The Maquoketa confining unit disappears 
approximately ten miles west of the City of Waukesha.  The area where the confining 
unit is absent comprises the major recharge area for the sandstone aquifer.  
Precambrian granite and quartzite deposits lie immediately beneath the sandstone 
aquifer.  These units are essentially impermeable and serve as the base of the sandstone 
aquifer. 

This aquifer is the primary source for industrial and municipal wells in most of eastern 
Wisconsin.  Approximately 50 municipal water systems and 200 industries obtain at 
least some of their water from wells in the sandstone aquifer in southeastern 
Wisconsin.  In 1995 the sandstone aquifer supplied approximately 95 percent of 
municipal pumpage in Waukesha County.  Five of the City's eight wells obtain water 
from this aquifer and one well has been abandoned.  With the exception of a well 
documented zone of saline water located immediately adjacent to the Lake Michigan 
shoreline, the water in the aquifer has historically been fresh and suitable for most 
potable uses. 
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A large fault, known as the Waukesha fault, traverses the City of Waukesha and 
extends tens of miles to the northeast and southwest.  On the northwestern side of the 
fault, the Precambrian surface is within approximately 1,200 feet of the ground surface.  
On the southeastern side of the fault the total thickness of the aquifer is unknown, but 
the Precambrian surface is estimated to be at least 3,000 feet deep.  All of the City's 
sandstone wells are located on the southeast, or down side of the fault.  No wells in 
Wisconsin are known to penetrate the full thickness of the aquifer on the down side of 
the Waukesha fault. 

While the sandstone aquifer is the major source of groundwater for the region, it is not 
well understood.  Most wells are drilled to a depth where adequate water quantity is 
obtained and terminated.  As a result, few wells penetrate the full thickness of the 
aquifer, making the thickness of the aquifer poorly known in several areas.  In some 
cases it is possible to estimate the elevation of the base of the aquifer by triangulation 
from surrounding wells.  However, ridges of quartzite and mounds of granite are 
present that rise above the surrounding Precambrian surface. These features are poorly 
known or unmapped in many places and can cause the sandstone to be thinner than 
expected and the yield of a well to be less than projected. 

Unknown mounds on the Precambrian surface have resulted in sandstone wells 
terminating shallower than expected in at least two cases in Waukesha County over the 
last few years.  In 1996 the Village of Pewaukee drilled a sandstone well to the top of 
granite.  The depth to the granite was estimated at 1,200 feet based on surrounding well 
logs.  Unfortunately, the well encountered an unmapped quartzite ridge at 790 feet.  
Due to the reduced thickness of the Mount Simon sandstone, the well only produces 
about 600 gpm instead of the projected capacity of 1,000 to 1,200 gpm.  In 1995, the 
Village of Delafield drilled a sandstone well.  Quartzite was encountered at 1,225 feet 
instead of approximately 1,500 feet as projected from previously available regional 
data. 

B. Drinking Water Quality(3) 

1. Standards 

Drinking water quality standards are established by the Wisconsin Administrative 
Code in Chapter NR 809, and are administered by the Wisconsin Department of 
Natural Resources.  The standards are divided into two separate categories:  
primary, which are health related and secondary, which are related to aesthetics.  
The standards are further divided into the following categories:  microbiological, 
inorganic, synthetic organic, volatile organic, physical, and radiological.  The 
standards generally apply to samples collected at source locations.  Also included in 
NR 809 are sampling frequency requirements for different parameters.  Table 2-6 
summarizes the current standards set forth in NR 809. 
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2. Aesthetic Water Quality 

Table 2-7 presents selected well water quality data obtain from sampling results for 
certain inorganic constituents.  Customer perception of aesthetic water quality is 
largely influenced by concentrations of iron, manganese, hardness, total dissolved 
solids and sulfates.  It can be seen from the tables that a significant percentage of 
City wells produce water with concentrations of total dissolved solids at or above 
the secondary standard of 500 mg/l.  Most wells also produce water with iron 
concentrations above the secondary standard of 0.30 mg/l.  Most City wells also 
produce water which is commonly considered very hard, with hardness 
concentrations exceeding 300 mg/l. 

The City currently uses iron sequestration as a method to control the aesthetic 
impacts of iron without removing it.  Total Dissolved Solids (TDS) levels increased 
dramatically in Well No. 8 before mitigation and appear to be increasing in other 
sandstone wells.  This phenomenmon has been noticed elsewhere in the region and 
is probably due to overpumping of the aquifer.  Prior to mitigation, water quality 
levels seen in Well No. 8, rendered the water unpalatable.  The City blends water 
from Well No. 9, which has much lower TDS, to improve quality prior to delivery 
to customers.   

3. Radionuclides 

Current drinking water standards include maximum contaminant levels (MCLs) for 
naturally occurring radionuclide substances.  Based on information contained in the 
rules the radionuclide drinking water standards may be summarized as follows: 

- Radon – the radon.  A standard is 200 picocuries per liter (200 pCi/l). 

- Radium - the standard is 5 pCi/l for combined radium-226 and radium 228, 
measured separately. 

- Gross Alpha Radiation - the standard is 15 pCi/l for contributions from all 
radionuclide isotopes exclusive of radon and uranium.  All alpha particle 
emitters together contribute to the gross alpha level.  These include isotopes of 
uranium, polonium, thorium, radium, radon, and bismuth. 

- Uranium - the standard is 30 μ/L. 

Results of radionuclide analyses for samples taken from the City system are 
presented in Table 2-8.  The radionuclide standards are of concern to the City of 
New Berlin.  This is because naturally occurring radionuclide elements are present 
in the aquifers from which the City wells obtain water.  Routine sampling of all 
well sources has indicated that water from some wells contains radionuclides at 
levels which exceed current regulations. 
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Radon is easily removed from well water by simple aeration, which is exposure of 
the water to air.  Radon gas dissipates into the air.  Aeration occurs at facilities 
where ground level storage reservoirs are provided.  Water pumped from the well is 
detained in the reservoir prior to repumping into the distribution system.  Radon gas 
dissolved in well water dissipates during the time the water is detained.  This 
aeration is provided at pump stations where reservoirs are provided.  The extent to 
which radon is being removed by this process requires additional sampling. 

Regional sampling experience has shown that radium and gross alpha 
concentrations are generally associated with water from the deep sandstone aquifer.  
Water obtained from the upper limestone aquifer usually contains negligible radium 
concentrations.  At one location, the water utility is reducing radium concentrations 
in water from deep sandstone well by blending with water from a shallow limestone 
well located near the same site.  That location is the Valley View facility.  These 
facilities include a deep sandstone well and shallow limestone well.  Both wells 
discharge to a common ground storage reservoir.  Water from the two sources is 
blended in the reservoir.  Radium concentrations in the sandstone water are diluted 
with water from the limestone well at this facility.  Blending occurs prior to the 
water being pumped into the distribution system.  At the facility, blending of water 
from Wells No. 8 and No. 9 reduces radium concentrations in Well 8 to an 
acceptable level. 

Based on the results of the routine radionuclide sampling presented in Table 2-8, it 
can be seen that many of the existing wells sources are producing water which may 
exceed standards for combined radium, gross alpha particle activity, and/or radon 
concentrations.  USEPA standards for these radionuclides were finalized in 
November 2000, and are applied to individual source entry points.  The Federal 
rules required enforcement starting November 2003.   

4. Inorganic and Organic Quality Parameters 

Sampling for inorganic and volatile organic substances at all active sources was 
completed in 1999.  Sampling included analyses for all regulated inorganic and 
volatile organic substances listed in Table 2-7.  The sampling results indicate that 
the City water supply complies with all primary regulations associated with these 
substances.  However, secondary aesthetic standards are exceeded in many 
instances as previously discussed.  Secondary standards are standards for inorganic 
chemicals and physical properties and are set at levels at which consumption of 
water above these levels is not hazardous to health but may be objectionable to 
customers.  If enough customers complain, the DNR can require remedial action. 
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5. Arsenic 

Arsenic is a naturally occurring toxic metal that is soluble in ground water.  
Ingestion of arsenic has been linked to several forms of cancer, cardiovascular 
disease, skin diseases, neurological disorders, and diabetes.  Elevated arsenic levels 
were first detected in ground water in Wisconsin about fifteen years ago.  Since 
then, increased monitoring has discovered a large concentration of wells with 
elevated arsenic levels in east central Wisconsin and a smaller number of wells 
distributed throughout the State.  In Wisconsin, the source of the arsenic is believed 
to be oxidation of sulfide minerals, such as pyrite, which are common trace 
constituents in most aquifers in the State.  Upon exposure to air or other oxidizers 
during drilling or pumping a well, the sulfide minerals are oxidized to sulfates, and 
arsenic and other heavy metals can be released into the ground water.  Several wells 
have been found in Winnebago and Calumet Counties that yield water with arsenic 
concentrations exceeding 1,000 parts per billion (1,000 ppb).  Arsenic 
concentrations elsewhere in the State area are generally much lower.  Arsenic levels 
appear to be rising in several areas in response to dewatering of different aquifers. 

None of the wells supplying the City currently produce water exceeding the current 
drinking water standard of 10 ppb for arsenic.   

C. Water Quality Trends(3) 

Historic water quality data for the City wells were collated from the Wisconsin DNR 
data base.  Selected water quality parameters were tabulated to illustrate current water 
quality and historic trends.  The historic data base was limited for several wells.  In 
some cases, several water samples were available from reservoirs supplied by two 
wells, with few samples available from the individual wells.  This restricts the level of 
analysis that can be conducted.  However, the available data were sufficient to permit 
identification of general trends in critical water quality parameters. 

Tables 2-7 presents historic water quality data for chlorides, hardness, iron, 
manganese, sodium, total dissolved solids, and sulfates.  These water quality indicators 
were selected based on the availability of data and the ability of the indicators to 
identify aesthetic problems and major changes in aquifer geochemistry.  The water 
quality data can best be understood by examining data for the two major aquifers 
separately. 

1. Water Quality in the Sandstone Aquifer Wells 

The quality of water obtained from City wells finished in the sandstone aquifer is 
variable depending on location and generally poorer than several neighboring 
communities.  Sulfate levels range from about 57 parts per million (57 ppm), to 
about 500 ppm.  The limited historic data indicates that sulfate levels have been 
stable or rising over time.  Some wells are producing water that exceeds the 
secondary standard for iron and manganese, which is not uncommon for sandstone 
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wells in eastern Wisconsin.  The water is hard, which is also common for the 
sandstone aquifer.  The other water quality indicators are within acceptable limits. 

Total dissolved solids (TDS) is a measure of mineral content or salinity of water, 
and is generally a good indicator of aesthetic water quality.  TDS concentrations for 
the City sandstone aquifer wells are moderate to high in comparison to such levels 
in water obtained from sandstone wells in several surrounding utilities.  Well 8, 
which had TDS levels of 1500 ppm in 1997, is high compared to other sandstone 
aquifer wells which produced water with TDS levels between 497 and 530 ppm.  
Following backfilling Well 8 dropped to a TDS level of approximately 500 ppm.  
Wells 2, 3, 4, 7 and 8 all have TDS levels above the secondary standard of 500 
ppm. 

TDS levels in the sandstone aquifer wells in New Berlin are relatively high, and 
apparently unstable.  The recent experience of the Waukesha Water and the New 
Berlin water utilities indicate both systems have one or more wells that are 
experiencing rising TDS levels.  In some wells, TDS levels have doubled or tripled 
over the last 10 to 15 years, rising from 300 to 400 ppm to over 1,000 ppm.   

The cause of the rising TDS levels in new Berlin and Waukesha appears to be 
vertical migration of saline water from the lower part of the Mount Simon 
sandstone in response to heavy pumpage in the upper Mount Simon and overlying 
units of the sandstone aquifer.  Several thin shale units are present in the upper 
Mount Simon aquifer which appear to provide a vertical permeability barrier 
inhibiting the upward migration of saline water.  These shale units are not 
continuous and probably do not form a perfect barrier against migration.  Several of 
the deeper sandstone wells penetrate several of the shale layers, reducing the 
effectiveness of the shale layers to act as a confining unit.   

The wells that are experiencing rising TDS levels in Waukesha and New Berlin are 
all approximately 2,000 feet deep or deeper, and all penetrate one or more shale 
layers in the Mount Simon.  In the Waukesha Water Utility wells, a strong 
correlation has been observed between TDS and well depth and between TDS and 
annual pumpage.  By contrast, all of the City of Brookfield sandstone aquifer wells 
are 1,800 feet deep or less and penetrate relatively few shale layers.  The 
improvement in water quality that occurred after filling the bottom of one 
Brookfield well is further evidence of the poor water quality at depth in the aquifer 
and the presence of a confining unit below the depth of the existing wells. 

2. Water Quality in the Dolomite Aquifer Wells 

A variety of data were reviewed regarding water quality in the dolomite wells.  The 
DNR maintains a database of all samples required as part of routine sampling 
requirements.  In addition, the utility has collected various samples since 1994 for 
inorganic and other chemical components.  The Table 2-7 results are the most 
current available as of the writing of this section. 
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The water quality from the dolomite aquifer is generally good with a few water 
quality indicators exceeding secondary drinking water standards.  All dolomite 
wells produce water with iron levels above the secondary standard.  Dolomite wells 
No. 9 and 10 exceed the recommended drinking water concentration for total 
dissolved solids with 671 gpm and 560 gpm respectively.  Wells No. 9 and No. 10 
also have relatively high levels of chlorides, although not approaching the standard.  
Well No. 9 also has higher sodium levels.  This may indicate the presence of 
evaporative type minerals in the aquifer or road salt contamination. 

The sulfate concentrations are well below the secondary drinking water standard, 
but are moderately elevated (up to 109 ppm), suggesting that a source of sulfur is 
present in the aquifer.  A review of the geologic description of the well cuttings 
indicates that pyrite (iron sulfide) is present in small quantities throughout the 
aquifer.  Sulfide minerals have been identified as a potential source of arsenic and 
other heavy metals in ground water in eastern Wisconsin.  Well No. 2 has had a 
sample for arsenic as high as 9.3 ppb.  This is only slightly lower than the standard 
and should be closely monitored.   

The TDS levels in the dolomite aquifer are relatively normal compared to other 
municipal dolomite wells in Waukesha County.  TDS levels for the dolomite wells 
range from 460 ppm to 800 ppm, with two wells producing water with levels 
exceeding the secondary drinking water standard.   

3. Arsenic 

Table 2-9 presents historic data on arsenic levels for City wells.  Most of the wells 
were sampled in March of 2008.  None of the wells are presently over the standard 
of 10 ppb.  All wells presently produce water meeting the standard.  Some variation 
in arsenic levels observed over time is generally noticed in this area and is at least 
partially due to differences in analytical methods.  However, based on historic data 
from other areas, at least some of the change are probably related to changes in 
water chemistry, possibly due to the pumping history of the wells.  The source of 
the arsenic appears to be pyrite deposits which are distributed throughout the 
aquifer as noted in the geologic descriptions of the well cuttings examined by the 
Wisconsin Geological and Natural History Survey.  The cause of the apparent rise 
in concentrations has not been proven, but it may be related to oxygenation of the 
aquifer during pumping cycles. 

None of the water samples from the sandstone aquifer wells has ever exceeded the 
arsenic standard.  The highest measured arsenic level from a sandstone well was 9.3 
ppb Well 2 in 1999.  There does not appear to be a trend toward rising arsenic 
levels in any of the sandstone wells. 
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The low levels of arsenic in the sandstone aquifer wells is fortunate.  The geologic 
description of well cuttings indicates that pyrite is widely distributed throughout the 
aquifer.  In addition, several neighboring systems have sandstone wells that produce 
water exceeding the standard.  Given the presence of pyrite in the formation and the 
regional decline in head in the aquifer, arsenic levels may increase over time, 
particularly if pumping levels decline to below the base of the Galena Platteville 
dolomite and air is injected into the aquifer. 

4. Radionuclides 

The radionuclide regulation has been previously described.  Radionuclides are 
naturally occurring elements which are present in the aquifers in southeastern 
Wisconsin.  Those of most concerns to the City are radium, radon, and gross alpha 
radiation.  In general, radium is a naturally occurring radioactive element that 
occurs in two common isotopes, radium 226 and radium 228.  Both originate from 
the decay of uranium and thorium which are common in the igneous rock that is the 
source material for the sandstone aquifer.  Ingestion of radium has been linked to 
bone cancer.  Gross alpha is a measure of all isotopes that emit alpha particles, 
which include radium 226 and several daughter products of radium 226 and 228.  
Ingestion of alpha particles has been linked to several forms of cancer.  Radon is a 
daughter product of radium 226 and is primarily an inhalation risk linked to lung 
cancer.   

Table 2-8 presents the historic radium,  gross alpha, and radon sampling results for 
the City water system.  The majority of samples were taken from the distribution 
system which provides a variable mixture of water from several wells, depending 
on where the sample was taken and which wells were pumping at the time of the 
sample.  A few samples are available from individual wells.  Of the five sandstone 
aquifer wells, the most recent radionuclide sampling was conducted in 2002 on 
Wells Nos. 1, 3, 5, 7 and entry point 200 (combined Wells 8 and 9).  It is possible 
that changes in radionuclide concentrations have occurred in the time since these 
wells have been sampled. 

While the lack of data from individual wells limits the interpretation, the data are 
sufficient to identify several major trends.  All of the sandstone wells contain 
elevated levels of radium and gross alpha.  The most recent data from all of the 
sandstone wells exceed the proposed standards for radium and all exceed gross 
alpha.   

Gross alpha levels appear to be rising in the sandstone wells.  However, no 
complete historic data on gross alpha levels are available for the Wells.  Gross 
alpha levels increased in all wells during the 1980's while radium levels remained 
about the same.  The data from the sandstone wells is too sparse to permit firm 
conclusions to be drawn, but most wells also show a rising trend in gross alpha 
levels.  This trend is consistent with observations from several other water utilities 
with sandstone wells in Waukesha County and in a few other places around the 
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State.  Gross alpha concentrations have doubled or tripled in these systems over the 
last 20 years with no apparent change in radium levels.  The cause for the observed 
increase is unknown, but it could have significant implications for radium 
compliance strategies. 

Gross alpha levels in the dolomite aquifer wells are much lower, with all 
measurements under the standard.  No radium data are available from the dolomite 
aquifer wells except Well No. 10 at 2.6 pC/l.  Based on the gross alpha data for the 
other wells, radium levels may be expected to be well below the proposed standard 
in water obtained from the dolomite aquifer.  Radon sampling results are available 
for all of the wells.  Only one of the wells have been sampled in the last ten years.  

Radon levels are generally higher in the dolomite aquifer wells than in the 
sandstone wells.  The average radon level for the dolomite wells for which data are 
available is 320 pCi/l as compared to an average of 143 pCi/l for the five sandstone 
wells.  The latest data the dolomite wells shows radon levels to be over the standard 
of 200 pCi/l at Well No. 9 and abandoned Well No. 6.  No sandstone wells are over 
the proposed standard. 

5. Summary of Water Quality Data 

The water quality produced by wells supplying the City of New Berlin is generally 
acceptable.  The water is relatively hard and some wells exceed the secondary 
standards for iron and manganese, which is typical for eastern Wisconsin.  Several 
water quality concerns exist, however.  These concerns tend to be segregated by 
aquifer, with the water quality issues for sandstone aquifer wells being different 
than those for the dolomite aquifer wells. 

TDS levels in water produced by the City sandstone aquifer wells are higher than 
for wells operated by several neighboring water utilities.  From Table 2-7, Well 
No. 8 in particular has very high levels of TDS, sulfates, iron and hardness.  In 
addition, the sandstone wells in New Berlin do show an apparent trend toward 
rising salinity at this time.  This may be due to the fact that the New Berlin wells 
are deeper than the wells of neighboring utilities.  The most recent radium and 
gross alpha measurements for most of the City sandstone wells, however, exceed 
the proposed standards.  Radium levels appear to be stable, but gross alpha levels 
appear to be rising.  This is consistent with trends observed in sandstone wells in 
several other water utilities.   

The dolomite aquifer wells have TDS levels that are normal for Waukesha County.  
The dolomite aquifer wells tend to have elevated arsenic and radon concentrations.  
The latest data suggests that at least one City well exceeds the proposed arsenic 
standard.   
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The water quality data base for the City wells is limited and has some significant 
gaps.  Most water quality data represent samples taken from the distribution system 
or from the ground level or reservoirs.  This does not provide information on 
quality changes in individual wells.  The water quality data available for individual 
wells is sparse.  Additional sampling will be required to determine compliance with 
standards for water produced by many of the City wells.  Collecting water quality 
data from individual wells on a regular basis is recommended.  This would help 
detect long term trends in water quality before compliance issues arise. 

In the future, radionuclide standards will continue to be of concern to the City if not 
mitigated.  Potential increases in TDS levels in water from sandstone wells along 
with anticipated more stringent arsenic standards may also present challenges to the 
City in terms of meeting public drinking water quality standards.  In general, quality 
standards are becoming more restrictive over time.  These factors should be among 
those carefully evaluated by the City as part of any decision concerning long term 
water supply options. 

D. Time Domain Electromagnetic Induction Survey 

1. Background 

In February of 2000, Aquifer Science and Technology (AST), a division of 
Ruekert/Mielke, conducted a Time Domain Electromagnetic Induction (TEM) 
survey in Waukesha County.  The purpose of the study was to identify and delineate 
any zones of saline water in the deep sandstone aquifer in and around the area.  The 
regional study was conducted by AST and the University of Wisconsin-Milwaukee 
and was funded by the Wisconsin Department of Natural Resources through the 
University of Wisconsin, Water Research Institute.  The objective of the regional 
study was to determine the distribution of saline water in the sandstone aquifer over 
a broad area.   

Pumpage from the sandstone aquifer has created a large cone of depression centered 
on eastern Waukesha County (SEWRPC 1976, and Jansen and Rau, 1998).  In the 
1970s, the regional cone of depression consisted of two adjacent cones, one 
centered in Milwaukee County and one centered on the City of Waukesha.  Today, 
the centers of these cones have deepened and coalesced into a single larger cone of 
depression centered in New Berlin and Brookfield.  By 1995, there had been over 
500 feet of decline in static water levels within the aquifer compared to original 
conditions.  From 1975 to 1995, static water levels in sandstone wells have declined 
by over 10 feet per year in several areas of Waukesha County.  Water levels have 
been declining by approximately 5.0 to 6.5 feet in the Utility’s wells over the same 
time period.  This is a relatively rapid rate of decline which indicates that pumpage 
from the aquifer greatly exceeds the natural recharge.  If this trend continues, the 
declining water levels will create difficulties in future pumping operations and can 
cause significant changes in the water quality in the aquifer over time. 
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Historically, water quality in the sandstone aquifer has been good and suitable for 
most potable uses.  In general, water quality is best near the recharge area at the 
edge of the Maquoketa confining unit with total dissolved solids (TDS) levels 
rising gradually to the east.  TDS levels in the sandstone aquifer are known to be 
well over 2,000 parts per million (ppm) along the Lake Michigan shoreline in 
portions of Ozaukee and Sheboygan Counties and over 1,000 ppm in extreme 
eastern Milwaukee County (Ryling 1961).  Generally, TDS levels in sandstone 
wells located a few miles from the edge of the Maquoketa confining unit have been 
in the range of 300 to 450 ppm. 

Over the last few years, TDS levels have risen in several wells in Waukesha 
County, including wells serving the cities of Waukesha and New Berlin.  TDS 
levels in some of the deeper and heavier pumped wells have doubled or tripled over 
the last ten to fifteen years.  In Brookfield, Well 29 encountered high TDS and 
sulfate concentrations when it was drilled to a total depth of 2,145 feet.  Water 
quality improved when the well was back filled to 1,690 feet.  Recent water quality 
data suggests that high TDS water may be migrating around or through the seal in 
the bottom of the well. 

Similar increases in TDS and sulfates were experienced in the Kaukauna area from 
the 1930s to the 1980s.  The change in water quality was correlated to increased 
pumpage and regional declines in static water levels.  Similar positive correlation 
between pumpage, depth and elevated TDS levels have been noted in the Waukesha 
Water Utility wells.  The apparent correlation between well depth and water quality 
is reinforced by the observation that TDS levels decreased by 25 percent and sulfate 
levels decreased by 52 percent in Waukesha Well 7 when the bottom 200 feet of the 
well was filled in 1991.  In addition, a geophysical logging study conducted on 
Waukesha Well 5 by the USGS determined that the TDS level of the ground water 
increased from about 350 ppm at a depth of 1,000 feet to over 2,200 ppm at 1,600 
feet.   

These observations suggest that TDS levels increase with depth and that increasing 
well depth or increasing pumping will tend to draw more saline water into the 
wells.  This is consistent with the findings of several new municipal wells and test 
wells in the Fox River valley area where TDS and sulfate levels were significantly 
reduced by filling the bottom portion of the borehole. 

Zones of elevated TDS and sulfates have also been associated with ridges or mound 
on the Precambrian surface.  The presence of the impermeable Precambrian rock 
creates a zone of stagnation around the mound.  Ground water in the zone of 
stagnation is not flushed out by more recent recharge and can remain in the aquifer 
for much longer periods than the water around it.  Because the water is older, it has 
more time to dissolve minerals from the formation and typically has a much higher 
TDS concentrations that the water in the flowing portion of the aquifer.  As an 
example of this phenomenon, a new sandstone well drilled in Oakfield in 1998 
encountered a stagnation zone down gradient from a quartzite ridge.  The well 
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produced water with over 1,000 ppm of sulfate and will be abandoned when a 
replacement site is found. 

2. Discussion of Results 

The data was modeled to produce one dimensional inversions of the change in 
resistivity with depth beneath each sounding.  One dimensional modeling was 
appropriate for most soundings as the lateral changes in the area of measurement 
for most soundings were insignificant.  However, several soundings were near the 
Waukesha fault.  For these soundings, the fault may have introduced three 
dimensional effects into the data which cannot be addressed by the field methods 
used.  For these soundings, some margin of additional uncertainty is present in the 
model results. 

3. Conclusions 

The TEM data appears to have indicated that the water quality in the sandstone 
aquifer is relatively fresh down to depths of about 1,000 feet over most of the City.  
This is in agreement with the TEM data collected in the Waukesha Water Utility 
well field.  This data detected relatively high TDS water at depths of 1,000 to 1,500 
feet under much of the well field.  The difference in water quality in the upper 
portion of the sandstone aquifer is supported by the water quality data from the two 
well fields.  The limited historic water quality data suggests that TDS levels have 
been generally rising over time.  New Berlin's and Waukesha’s largest producing 
wells have TDS levels in the range of 600 to 1,000 ppm, with a trend toward rising 
levels.  Statistical analysis of the Waukesha data has shown a strong positive 
correlation between TDS levels and annual pumpage and total depth.  Based on 
these observations, it appears that TDS levels in the City of New Berlin well field 
have risen because the wells are as deep and pumped as hard as the Waukesha 
wells.   

The eastern portion of the City also appears to have elevated TDS levels in the 
upper sandstone aquifer.  This appears to be related to an area of high TDS levels 
around Waukesha that was identified as part of the TEM survey for the Waukesha 
Water Utility.  In some wells the TDS levels in Waukesha have risen 29 percent 
over the last 15 years (18 percent in just the last three years), indicating that high 
TDS water is migrating upward in response to heavy pumpage.  There are no other 
sandstone wells in this area from which TDS water quality can be obtained.   

While the results of the TEM soundings are compelling, some important limitation 
of the analysis should be noted.  First of all, the modeled resistivities of the low 
resistivity portion of the aquifer are very low.  If taken at face value, these results 
would suggest extremely high TDS levels (well over 10,000 ppm) at depth.  While 
brines of this concentration are presumably possible, there is no direct indication 
that water of this level of salinity is present in Waukesha County.  It may be more 
reasonable to assume that the modeled resistivity of the saline zone is limited by the 
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sensitivity of the TEM method and site conditions.  Given this assumption, the low 
resistivity values can be taken as indicators of high TDS water at depth, but the 
TDS levels may be closer to the range of a few thousand ppm to perhaps 10,000 
ppm.  The concentration of brine salinity is important for estimating future water 
quality trends in the Utility’s sandstone wells. 

Given this new information, it appears that the City of New Berlin sandstone wells 
have begun to experience the same deterioration in water quality in the sandstone 
aquifer as wells supplying some neighboring communities.  This is probably due to 
the combination of deeper wells which penetrate many shale layers, and the higher 
pumping rates.   

While salinity levels in the wells appear to be stable, static water levels are 
declining at between 5 and 10 feet per year.  The current regional pumpage is 
clearly depleting the sandstone aquifer and may cause TDS levels to rise over time.  
Careful consideration of long term water levels and water quality should be given 
before any new sandstone wells are drilled.  If any new sandstone wells are drilled, 
they should not be drilled any deeper than about 1600 feet nor should they pumped 
very hard.   

E. Sustainability of Aquifers(3) 

The water produced by the City’s wells is part of a natural flow system.  The flow 
system is governed by a water budget where the net recharge to the aquifers is balanced 
by discharge from the aquifers.  The recharge areas are where surface precipitation is 
able to infiltrate into the aquifer, typically in topographically high areas where the 
aquifers are overlain by permeable soils.  The discharge areas are normally streams, 
wetlands, or lakes in topographically low areas, or man-made features, such as wells. 

The volume of ground water in an aquifer is controlled by the of recharge to the system, 
the rate of discharge, and the storage volume of the aquifer.  Changes in recharge or 
discharge typically result in changes in the storage component of the aquifer which 
causes water levels to rise or fall.  Typical suburban development can cause decreases 
in recharge to an aquifer due to a net increase in impermeable surfaces and an increase 
in discharge from the system due to pumpage from wells.  These changes generally 
cause a net decrease in head as the aquifer readjusts the flow system to capture more 
recharge to offset the change.  If sufficient additional recharge is captured, water levels 
stabilize in the aquifer and the aquifer achieves a new steady-state flow system.  
However, if the net discharge exceeds recharge, water levels continue to decline and 
the aquifer is slowly depleted.  If pumpage from an aquifer is too high, the natural 
discharge to surface water is reduced or arrested.  This can cause a substantial decrease 
in base flow to streams, reductions in lake levels, and deterioration in wetlands, 
particularly during dry times of the year. 
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The Southeastern Wisconsin Regional Planning Commission (SEWRPC) has 
conducted a ground water model of southeastern Wisconsin.  The results of this model 
provide more quantified estimates of the recharge to the major aquifers and better 
predictions of future water levels in the aquifers. 

1. The Sandstone Aquifer 

In eastern Waukesha County, the sandstone aquifer is covered by the Maquoketa 
shale.  The Maquoketa shale is a low permeability unit which isolates the sandstone 
from the overlying Silurian dolomite and sand and gravel aquifers.  The shale 
prevents any significant recharge from reaching the aquifer from local sources.  
While minor amounts of water may seep through the shale, the major recharge to 
the aquifer enters the sandstone in western Waukesha County where the Maquoketa 
shale is absent.  The recharge to the sandstone aquifer does not significantly 
increase in response to pumpage and declining head because the recharge area is 
miles from the area of concentrated pumpage in eastern Wisconsin.  As a result, the 
majority of the water produced by the wells in eastern Waukesha County comes 
from aquifer storage, causing the head in the aquifer to decline at a significant rate 
for the last several decades.   

Because the pumpage rate from the sandstone aquifer in eastern Waukesha County, 
and in much of southeastern Wisconsin, significantly exceeds the recharge to the 
aquifer, the head in the aquifer will continue to drop until it becomes uneconomical 
to continue to use the aquifer.  Excessive pumpage has also caused water quality to 
deteriorate in several wells.  In practical terms, water utilities are likely to develop 
alternate aquifers and gradually reduce their dependence on the sandstone aquifer.  
As a result, the pumpage from the aquifer will tend to be reduced for practical 
reasons until stable water levels and water quality are achieved.  In the absence of 
regional cooperation and planning, declining water levels and water quality changes 
are likely to continue to the point where the only communities using the sandstone 
aquifer are those that have no attractive alternatives. 

Predicting the usable life of the sandstone aquifer as a water source for the City is 
difficult due to several factors that cannot be reliably predicted.  These factors 
include the future regional demand from the aquifer and potential changes in water 
quality in the well field.  Given the large degree of uncertainty, the most reasonable 
approach may be to examine current trends as an indication of future changes in the 
aquifer.   

The rate of water level decline in the City’s sandstone wells ranges from 5 to 10 
feet per year, with an average value of about 6 feet per year.  At some time in the 
future, the pumping level in a sandstone well will reach a point where it will be 
uneconomical due to the pumping costs or due to restrictions in the well.  This 
point is somewhat subjective and will vary from well to well.  Assuming a pumping 
level of 1,000 feet as an arbitrary limit, the City’s wells will reach usable limits in 
time spans of between about 20 to 80 years, with an average of about 50 years.  
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Other sandstone wells in Waukesha County are expected to exhaust their economic 
lives significantly sooner. 

Sandstone wells serving the City will continue to be usable for a significant amount 
of time.  The continued decline in water levels may cause other adverse conditions 
that will impact the viability of the aquifer.   These factors include increased 
pumpage from other well fields, rising salinity levels, and changes in water quality 
due to aeration of the sandstone aquifer as the pumping level drops below the 
confining unit.  Introducing oxygen into the aquifer could cause an increase in 
inorganic constituents, such as arsenic, or nuisance bacteria problems.  In addition, 
the USEPA will be enforcing the radium and gross alpha regulations which may 
require significant investment for compliance. 

2. The Sand and Gravel and Dolomite Aquifers 

While the Silurian dolomite is locally confined in some areas, it is generally 
hydraulically connected to the sand and gravel aquifer.  Typically, both aquifers are 
considered to be a single shallow aquifer.  Although the storage volume of the 
shallow aquifer is much less than the sandstone aquifer, it receives direct recharge 
from local precipitation.  As a result, the sustainable capacity of the shallow aquifer 
is higher than the sandstone aquifer.   

The sustainable capacity of the shallow aquifer in the City of New Berlin has never 
been accurately determined.  Unfortunately, the hydrogeologic data needed to 
perform this analysis has not been compiled.  However, average recharge rates for 
Waukesha County have been estimated to be about 5 inches per year.  If the ground 
water flow into and out of the City is ignored, and an area of about 25 square miles 
is assumed for the City, the recharge to the aquifer can be assumed to be about 6 
million gallons per day.  This indicates that the natural recharge to the shallow 
aquifers is sufficient to meet the current average daily pumpage with approximately 
3 million gallons per day left for discharge to natural surface water bodies. 

The pumpage from the shallow aquifer has increased over the last decade as the 
City has developed new dolomite wells to meet new demand.  However, until 
recently the increased pumpage has not caused significant reduction in water levels 
in the aquifer.  When recently pumped for longer durations a large increase in the 
cone of depression was noticed and the wells production needed to be cut back. 

It is likely that additional development of the shallow aquifers will cause reduction 
in natural discharge compared to current conditions.  The minimum discharge to 
surface water bodies needed to maintain minimum base flows is unknown.  
However, at some point increased pumpage or decreased recharge may create 
undesirable reductions in base flow conditions to surface water bodies.  To prevent 
these changes, the City should include enhanced recharge in its storm water 
management process.  By routing storm water into recharge structures or natural 
recharge areas, the recharge to the shallow aquifers can be significantly increased 
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thereby offsetting the effects of increased pumpage or reduced natural recharge due 
to development. 

3. Summary 

The sandstone aquifer is being over-pumped in eastern Waukesha County and in 
southeastern Wisconsin as a whole.  The decline in water levels in the aquifer is 
likely to continue until pumpage is reduced, either due to regional planning or due 
to undesirable changes in the economics of using the aquifer.  If current trends 
continue, most of the City’s sandstone wells will become uneconomical to pump 
within about 50 years in terms of pumping level.  Other changes in the aquifer 
caused by the heavy pumpage may impact the economics of the wells significantly 
sooner. 

Water levels in the sand and gravel and dolomite aquifers appear to be dropping at 
current pumping rates.  At some point additional pumpage and reduction in the 
natural recharge to the aquifers may cause adverse impacts to surface water bodies.  
Methods to enhance the recharge to the aquifers should be considered to offset 
these changes as development in the aquifer and recharge area continues. 

The City of New Berlin has been providing municipal water service since the 
1960’s when the City combined a number of private subdivision utilities into the 
current water system.  As the City grew over the last 40 years, seven new wells 
were completed in the deep sandstone aquifer to provide the majority of the water 
to the City.  Unfortunately, the deep sandstone aquifer in the Southeastern 
Wisconsin area has been found to have high levels of radionuclides, including 
combined radium 226 and 228, in excess of the Maximum Contaminant Levels 
(MCL) promulgated by the United States Environmental Protection Agency (EPA) 
and subsequently the Wisconsin Department of Natural Resources (DNR).  
Compliance with the rule was mandated for December 2006 by the DNR in a 
consent order signed by the City.  Interim compliance methods have had some 
success but a permanent solution is needed.  The City was facing an estimated 
Capital investment of approximately $4.0 Million and ongoing 20 year O & M 
costs of another $2.0 Million to gain compliance with the radionuclide rules using 
treatment.  20 years is most likely the time that the facilities to treat radium would 
be viable.  The equipment will need replacement and declining water levels and 
rising saline levels in the deep aquifer could result in New Berlin having to find 
another source by that time. 

In doing their due diligence, the City of New Berlin has been reviewing options for 
providing continued water service since the early 1990’s.   

The first studies of the potable (drinking) water resources of the area were 
performed in the early 1990’s and centered on shifting reliance on the sandstone 
aquifer to shallower dolomite or sand and gravel aquifers.  The work performed 
between 1990 and 2002 to locate alternative groundwater sources is listed below: 
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- Report on the Phase 1 Study of the Groundwater Exploration Program for the 
East Half of the City of New Berlin, Wisconsin, GeEx,  August 1991 

- Report on the Phase II, Sand and Gravel Well Exploration Studies at the High 
Point and Woodfield Sites in the East Half of the City of New Berlin, 
Wisconsin, GeEx, November 1991 

- Report on the Phase II, Dolomite Well Exploration Studies at the Westridge and 
Valley View Park Sites in the East Half of the City of New Berlin, Wisconsin, 
GeEx, November 1991 

- Geothermal Survey for Locating a Dolomite Well Site, Westridge Subdivision, 
New Berlin Wisconsin, Northern Environmental, June 1992 

- Geothermal Survey for Locating a Dolomite Well Site, Valley View Park, New 
Berlin Wisconsin, Northern Environmental, July 1992 

- Shallow Geothermal Survey for Valley View Park Test Well Site, New Berlin, 
Wisconsin, Northern Environmental, October 1992 

- Report on the Geologic Reconnaissance Study for the Siting of Shallow Sand 
and Gravel Wells, Aquifer Science and Technology a Division of Ruekert & 
Mielke, August 2000 

- Sand and Gravel Test Boring Results, City of New Berlin, Aquifer Science and 
Technology a Division of Ruekert & Mielke, April 2001 

- Report on the Geophysical Logging Study on Well 8, City of New Berlin, 
Aquifer Science and Technology a Division of Ruekert & Mielke, July 2001 

All of these studies were designed to identify areas of the City of New Berlin where 
non-radium water could be provided on a sustainable basis to meet the existing and 
future water demands.  As a result of the study work, two new dolomite wells were 
completed in the 1990’s and serve to supplement the sandstone wells.  In 2003, as a 
result of the later studies, one site was identified as being geologically, 
environmentally and financial feasible to construct a high capacity sand and gravel 
well.  That site was developed but due to microbiological problems has been 
abandoned. 

As part of the later geological studies, a sand and gravel aquifer was also identified 
in the far southwestern corner of the City.  This area is as far away from the existing 
water and sewer service areas as any area in the City.  During the investigations, a 
contingent of local homeowners from New Berlin and other local communities 
organized to fight proposed wells in this area.  These homeowners have private 
individual wells and were concerned that their wells were going to be affected by 
any high capacity well placed in this area.  In addition, the cost to construct wells in 
this area and pipe the water back to the service area was not cost-effective when 
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compared to other options.  Under political pressure from these local homeowners 
and environmental groups, the City chose not to invest any more time and money in 
this area.  This issue was later reviewed in the subsequent studies for future water 
service cited below. 

As a result of the work cited above, the City successfully tapped all available areas 
that shallow water could be located that: 

- Provided quantities of water sufficient for a municipal system 

- Were radium free 

- Met EPA and DNR Mandatory separation distances from potential 
contamination sources 

- Were geologically acceptable 

- Were politically and financially feasible. 

In 1998, The City of New Berlin hired consultants to update a study of water supply 
facilities that was originally prepared in 1990 and served as the precursor to the 
search for shallow well sources cited above.  That report recommended the City 
perform a further study of the possibility of obtaining lake Michigan Water as a 
supply source for the City, as well as exploring other options such as a new source 
of supply and/or treatment for radium. 

The City of New Berlin then performed a study in 2000-2001 to evaluate how Lake 
Michigan could be used to serve potable water to the City.  That study, after 
reviewing four separate Lake Michigan water service options, recommended that 
the City negotiate with a Lake Michigan water provider for service to the east side 
of the City.  New Berlin, being located immediately adjacent and west of the City of 
Milwaukee Water service area, selected the City of Milwaukee as the logical 
provider and successfully negotiated a water service agreement with them.  
Pumping Stations and water mains were constructed to allow only those areas 
within the Great Lakes surface water basin to be served.   

During these projects the new regulations relating to Radium were promulgated and 
the City once again did its due diligence and commissioned a Study of the best 
method to deal with Radionuclides in drinking water.  That study took an in-depth 
look at the available methods to provide radium free water and the costs and 
environmental and other impacts related to compliance.   

Based upon the results of that report, it was recommended that the City pursue Lake 
Michigan water for the entire proposed service area which coincides with the 
planned service area for MMSD sewers and therefore meets return flow 
requirements of the Compact.  This recommendation was made after careful review 
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of nine options for compliance and six evaluation criteria as well as present worth 
analysis.  Options and Criteria reviewed were: 

Options for Compliance Review Criteria 
  
Ion Exchange Softening Reliability 
Lime Softening Regulations/Legal 
Reverse Osmosis Political/Public Acceptance/Environmental 
Greensand Filtration Operations and Maintenance 
HMO Filtration Schedule 
Ion Selective Resins Infrastructure 
Surface Water Cost-NPV 
New Shallow Wells/Blending  
Reconstruct Deep Wells  

 
Figure 2-6 in shows the results of the analysis graphically and Table 2-10 shows 
the numerical results.  In the discussion related to this analysis, the option of 
reconstructing wells was the most attractive due to the low cost and chance for a 
“quick fix”.  The City pursued this option unsuccessfully.  The next options, in 
order of preference were, Ion Exchange Softening, Reverse Osmosis, and Surface 
Water (Lake Michigan).  These options ranked within a few percent of each other in 
this analysis.  The present worth cost of all options was then reviewed in (Table 2-
11) and it became apparent that Ion Exchange and Reverse Osmosis were cost 
prohibitive as well as having environmental impacts such as salt production and 
increased waste of water.  The final recommendation was to pursue Lake Michigan 
water for the entire area because it was cost beneficial and the most 
environmentally friendly option.  If that could not be accomplished for regulatory or 
other reasons, HMO filtration was the next choice.  The reason for these 
recommendations were that under the Compact, the City of New Berlin is 
considered a “Straddling Community” as previously identified.  If, however, the 
timing to gain approval for Lake Michigan supply could not coincide with the 
required timing by a radium consent order, it was realized that a less favorable 
option, from an environmental and cost standpoint, may need to be pursued.  

The City then signed a consent order outlining the steps that would be taken to 
reach compliance with the radium rule.  Included in this agreement was the fact that 
New Berlin would pursue Lake Michigan as an option for the entire MMSD service 
area.   

The City also, in following the recommendations of the radium study and consent 
order, performed logging of two high radium wells to determine if the wells 
themselves could be rehabilitated to reduce the amount of radium entering the well 
bore.  As a result of the geophysical logging, it was determined that the well 
construction did not allow for reconstruction at any cost effective level and that the 
likelihood of success with radium reduction was low.  This was the first step in 
trying to solve the radium project. 
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Next, in compliance with the consent order, the City had a paper pilot study 
performed to determine the level of radium removal that could be expected from 
HMO filters at the three largest wells in the City.  This study was successful and in 
2006, three HMO plants were designed.  These plant designs have been approved 
by DNR.  Construction of the plants will solve the radium issue at a huge cost to 
the people of New Berlin and perpetuate environmental degradation from tens of 
thousands of tons of salts and other contaminants to the Great Lakes basin.  
Construction of these plants will also increase the amount of water removed from 
the Mississippi Basin and transmitted to the Great Lakes Basin due to backwash of 
the filters.  These environmental impacts are discussed in depth in following 
sections. 

IV. ASSESSMENT OF ENVIRONMENTAL AND ECONOMIC IMPACT OF PLAN 

A. Water Supply Alternatives 

A compilation of the work performed to identify options for water service was 
previously discussed.  A summary of the information was provided in previous sections 
that showed the path leading to the Lake Michigan option recommendation. 

B. Environmental Impacts(7) 

Of primary importance to New Berlin are the positive environmental impacts that will 
result from the proposal.  Specific environmental improvements that will result from 
approval of this application include: 

- Transfer of water between basins will be minimized 

- Water will be removed and returned to the Lake Michigan basin in nearly the same 
location 

- The diversion of the wastewater generated with out-of-basin water will be 
minimized  

- Iron and radium releases to Lake Michigan will be avoided 

- Tens of thousands of tons of salt released to the lake will be significantly reduced 

- Water use by regeneration of water softeners will be significantly reduced 

- Groundwater levels in the deep sandstone aquifer that is hydraulically connected to 
Lake Michigan will begin to rebound 

- Shallow groundwater sources outside the divide will no longer be tapped and not 
returned to their basin 
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- The area of New Berlin outside the MMSD service area will remain on private 
wells and septic 

- Significant amounts of energy will be saved along with associated reductions in 
green house gas generation 

- Groundwater chemistry changes in the deep sandstone aquifer will be reduced 

These environmental improvements will be discussed in detail in the following section. 

1. Transfer of Water Between Basins Will be Minimized 

The Compact and Agreement both cite the fact that not only is it desirable to 
minimize or eliminate the withdrawal of water from the Great Lakes Basin, but also 
that it is desirable to minimize the amount of water entering the Great Lakes Basin 
from outside the Basin.  This is further supported by Wisconsin administrative code 
chapter NR 142 which has substantial review requirements for transfer of water 
either way across basin boundaries.  It should be noted that the requirements of NR 
142 provide DNR with authority to approve the types of transfers that currently 
occur and that are proposed if the transfers are consistent with the requirements of 
that chapter and certain state statutes. 

Presumably, the application, registration and review process established by NR 142 
was set up to protect the two basins, Great Lakes and Mississippi, from any 
environmental issues that would arise out of a transfer of water.  It can be inferred 
that if no transfer occurs, the concerns of this chapter would not apply.  It can 
further be inferred that minimizing any such transfer would in turn minimize 
concerns with such transfer. 

Approval of this application will result in a more normal balance of water 
withdrawal and return to both basins.  Water taken out of Lake Michigan will be 
returned to lake Michigan in quantities that much more closely match.  Currently 
there is a net increase of out-of-basin water entering the Basin of about 1.056 
billion gallons per year.  This would be decreased at least to about 412 million 
gallons per year or, with continued I/I reform, even more.  This is over a 60 percent 
reduction in out-of-basin water entering the basin. 

On the Mississippi basin side, the use of shallow and deep groundwater would 
cease.  Concerns with over drafting aquifers in the City would be minimized and 
water tables would stabilize at levels where nearby private wells would not have 
issues resulting from City high capacity well influence. 
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2. Water Will be Removed and Returned in Close Proximity 

The City of New Berlin has two water treatment plants, Linwood and Howard.  
Either plant can serve as the source of supply for the locations that pump water to 
New Berlin.  All of the sanitary return flow goes to the South Shore Wastewater 
Treatment Facility under normal conditions.  This means that the point of 
withdrawal and the point of return to the lake is normally about 10 miles apart and a 
maximum of 15 miles apart, depending on which supply plant is being used.  This 
close proximity replaces the water near where it is withdrawn following treatment. 

3. Wastewater Generated Using Out-of-Basin Water will be Minimized 

The generation of wastewater will happen no matter where the source of supply is.  
The roughly 644 million gallons of water currently pumped from wells that flows 
into the MMSD system will be mostly eliminated under this proposal.  That water 
has significant natural chemical difference from that of the Lake water.  Hardness is 
more than double, iron,  radium and many other metals are much higher, ph differs, 
water temperature differs and the total dissolved solids is much higher.  These 
chemical differences would be minimized under this proposal. 

4. Iron and Radium Releases to Lake Michigan will Cease 

If this proposal is not approved, the City has designed and is currently bidding the 
construction of three radium removal plants which will be constructed to gain 
compliance with the radium regulations.  These treatment plants not only have a 
high cost economically but have a high environmental impact.  The technology 
which was determined in aforementioned studies is Hydrous Manganese Oxide 
filtration.  This process uses a normal iron filter retrofitted to add a chemical 
solution know as Hydrous Manganese Oxide (HMO).  HMO is added to the water 
prior to filtration and the radium in the water adsorbs to the manganese component 
of the HMO solution.  Once the adsorption occurs, the resultant particle size is 
large enough to be removed by the filter.  The process also removes the majority of 
the iron and some other total dissolved solids in small quantities.  It is estimated 
that the process, which has already received DNR construction approval, will  result 
in a significant increase in iron and radium sent to the Milwaukee Wastewater 
treatment system.  Some of this will end up in Lake Michigan and some in the 
sludge generated by the process and applied as fertilizer.  Exact breakdowns would 
take a detailed study but conservative calculations show that the increased loadings 
to the treatment facilities will be about 2,200 pounds per year of iron and 822 
million picocuries of radiation from radium.  Much of this is currently being sent to 
MMSD via the sanitary sewers now,  but if the treatments plants are constructed, 
the iron and radium would be concentrated in the removal process and more 
efficiently sent to the system.  If Lake water is provided to these areas, the out of 
basin iron, radium and other constituents would not be transferred to the basin. 
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5. Salt Released to the Lake 

The area of major concern is the amount of salts that are currently sent to the Lake.  
If the HMO facilities are installed, hardness will not be addressed.  If lake water is 
provided, water hardness will drop from about 26 grains per gallon to about  8 
grains per gallon according to DNR records. Experience with other communities 
such as Menomonee Falls shows that when the softer lake water is provided, 
households discontinue the use of the water softeners.  This is evidenced by the fact 
that essentially no homes in Milwaukee or Milwaukee service areas have home 
water softeners.  In order to estimate the aggregate water and salt savings from 
discontinuation of softening in New Berlin, the following assumptions were used: 

- Currently there are 2650 residential customers in the area to be provided Lake 
Michigan water 

- By 2020, there will be an additional 718 residential homes in the area 

- Average residential water consumption is 220 gallons per day per customer.  
For homes having softeners, 180 gallons per day pass through the softener. 

- Groundwater hardness averages 26 grains per gallon 

- Average Lake water hardness is 8 grains per gallon 

- If current and future customers are served with groundwater, 80 percent will use 
softeners 

- If Future water supply is lake water, 10 percent will use softeners 

- Softener capacity is 19,800 grains 

- One pound of salt restores 3,350 grains of softener capacity 

- Approximately 40 gallons of wastewater is produced during a softener 
regeneration 

Based upon the above assumptions and projected water demands, the existing and 
future homes will generate an additional 1.8 million pounds of salts annually which 
will be sent to the lake.  This would be reduced by an estimated 90 percent under 
the lake water proposal. 

Water use by softeners will be reduced by about 9.4 million gallons per year based 
upon our calculations. 
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6. Groundwater Levels in the deep Sandstone will be Positively Affected 

Pre-development levels in the sandstone aquifer under New Berlin were over 500 
feet higher than current levels.  During that time, the normal flow of water in the 
sandstone was from about 30 miles west of the lake in the Mississippi basin to the 
east and into the Great Lakes basin.  Decades of over pumping the aquifer have 
reversed the direction of the gradient and now water flows from the Great lakes 
basin towards the large pumping centers in and around New Berlin.  Any proposal 
that stops the withdrawal of water from the sandstone is a step towards returning 
the flow to it’s predevelopment condition. 

7. Shallow Groundwater Sources Outside the Basin will no Longer be Affected 

Currently, New Berlin uses three shallow aquifer dolomite wells for about 25-30 
percent of their supply.  Even at the rates they are currently pumping these shallow 
wells, a cone of depression is occurring that affects local private wells.  Any 
continued or expanded reliance on these shallow sources will have even greater, 
longer lasting effects on the groundwater and hydraulically connected surface 
waters in the area.  If the deep wells are to be pumped because Lake water is not 
available, the decline in the level of the sandstone aquifer will continue and the well 
documented problems that exist with radium, saline water intrusion and prohibitive 
pump setting depths will continue to get worse.  At some point it may become 
financially advantageous to find shallow resources further and further away from 
the City and the water service area.  The City has already experienced vehement 
opposition to use of the available shallow aquifers and currently these options are 
cost prohibitive.  Any increase in the use of the shallow aquifer will affect local 
wetlands and surface waters.  As a region, any affect to surface waters or wetlands 
is negative.  Flora and fauna in the region do not know that there is a basin divide 
and do not follow strict rules in staying on one side or the other of the divide.  The 
provision of water and protection of regional resources is a regional issue.  The 
proposal fits in well with the region. 

8. Areas will Remain on Private Wells and Septic 

It is a common mistake to think that this proposal is designed to encourage “urban 
sprawl”.  Currently, the agreement New Berlin has with Milwaukee water for water 
service to in-basin areas limits the use of water to areas within the basin and within 
an even more restrictive area.  The proposed amended service area would limit 
water service to the MMSD area as shown on Figure 2-1. 

This means the area shown in white on Figure 2-1 would not be served by Lake 
Michigan or MMSD under this proposal.  These homes and lots would continue to 
be served by private wells and septic or holding tanks.  With most homes on septic, 
about 85 percent of the water used is returned to the ground this assists in the 
preservation of groundwater levels and wetlands and surface waters for the region. 
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In addition, The current agreement that New Berlin has with Milwaukee for water 
service clearly indicates that under no circumstances will New Berlin be allowed to 
transfer or sell water to any other community in the area.   

Finally, as previously noted, there simply does not exist enough undeveloped area 
in the proposed new service area to support “urban sprawl”.  Only slightly over 1 
percent of the total land area in the City and in the proposed service area is 
identified as unimproved. 

9. Significant Amounts of Energy will be Saved and Green House Gas Generation 
Reduced 

New Berlin currently uses a tremendous amount of energy to pump water from the 
deep wells to the system.  This will be greatly reduced if the Utility obtains all its 
water from Lake Michigan.  Current estimates of energy use and the decrease in 
energy use under the proposed plan can be calculated by comparing the current total 
lift required to deliver water from the deep aquifers (average) to the total lift 
required for lake water.  If we assume 70 percent efficient pumping systems under 
both scenarios and normal friction and other losses, there will be a savings of about 
700,000 Kilowatt Hours of energy used annually by New Berlin to pump water.  
The Carbon Trust reports energy purchased off the grid uses an average of 0.43 
KgCO2/KWh for a total reduction in carbon emissions of about 300,000 Kilograms 
annually. 

10. Other Related Issues 

The primary related issue is development related.  Many environmental entities 
have indicated that the continued development of areas in western New Berlin will 
pave over recharge areas, promote development away from urban centers, increase 
degradation of natural resources and other traditional arguments against 
development of suburban areas.  New Berlin, through it’s planning process, has 
developed very strict land development and zoning practices for areas not included 
in a designated sanitary sewer service area.  For areas west of the MMSD area, 
minimum lot sizes of 5 acres are the standard and this level of development cannot 
support the provision of sanitary sewers or water facilities.  These areas will remain 
on private systems and are not shown on any legal documents as being served.  As 
previously mentioned, by current and proposed future agreements, these areas 
cannot be served. 

This water supply service area plan serves as a companion document to a request 
for the entire MMSD sewer service area in New Berlin to be included in the Lake 
Michigan Basin and therefore be allowed to receive it's water supply from the 
Basin.  All concerns generated during the previous review process have been 
adequately addressed and based upon this document: 
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a. There is an overwhelming environmental benefit to the Great Lakes Basin and 
the Mississippi Basin in southeastern Wisconsin from approval of this proposal. 

b. The cost to society, and in particular the citizens of New Berlin, is minimized if 
this proposal is approved. 

c. New Berlin is a prime example of how zoning controls and community 
planning can limit and control any type of over development in areas of limited 
resources. 

d. Water conservation has been a benefit to New Berlin and additional methods to 
promote conservation are underway on a local and regional basis.  

VI. DEMONSTRATION THAT THE PLAN WILL EFFECTIVELY UTILIZE EXISTING 
FACILITIES 

A. Storage and Distribution 

No changes are proposed to the volume or location of existing storage.  In order to 
avoid the high cost of water main improvements over and above those the Milwaukee 
Water Works is already committed to, an operations plan to make use of existing New 
Berlin storage facilities was developed.  This plan has been contemplated since 2006 
(see attached letter to DNR dated August 4, 2006). 

As the City of Milwaukee and City of New Berlin contemplated the agreement to 
provide Milwaukee water to the entire water customer base in New Berlin, it was 
appropriate to revisit the operations plan and verify the ability of the two water systems 
to meet peak demands.  That review was completed during the negotiation process with 
Milwaukee and is explained in detail herein. 

The critical demands experienced by a water utility are generally classified into three 
industry accepted categories. 

- Average Day Demand – Represents the annual pumpage divided by 365/366. 

- Peak Day Demand – The maximum pumpage for a one calendar day period. 

- Peak Hour Demand – The maximum rate of pumpage experienced on a peak day 
for a one hour period. 

Average and peak day demands are measured by the SCADA (Supervisory Control and 
Data Acquisition) system.  Peak hour demands are estimated at two times the peak day 
rate for a period of four hours on a peak day.  There should also be an allowance for a 
fire flow event on a peak day.  In New Berlin, a fire flow of 3,500 gallons per minute 
for 3 hours is the recommended rate by the insurance services office.  This equates to a 
volume of 630,000 gallons. 
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B. Peak Day and Peak Hour Rate Calculation 

Pumping Available = 6.5 MGD from Milwaukee 

Usable Storage Available = Westridge 358,000 Gallons
 Sunnyslope 194,000 Gallons
 Industrial Park 194,000 Gallons
 Well No. 3 441,000 Gallons
 Well No. 7 412,000 Gallons
 Well No. 8 435,000 Gallons
 Total 2,034,000 Gallons
     

 Total Available 8,534,000 Gallons
 

Peak hour considered peak day times 1.75 for 4 hours = 6,500,00 x 1.75 = 13,000,000 x 
4/24 = 1.896 MG 

This means available usable storage exceeds peak demands by approximately 140,000 
gallons. 

Emergency supply can come from Milwaukee per the proposed agreement. 

In addition, radium compliant wells will also be available while the system demands 
and water usage pattern are closely watched for the first few years of operation.  If 
needed, the following wells can remain on-line and be used to supplement demands: 

- Well No. 2 – Capacity of 446,000 GPD 

- Wells No. 8 and No. 9 – Combined capacity of about 1,800,000 GPD 

- Well No. 10 – Capacity of 864,000 GPD 

The combined capacity of these compliant wells is about 2,160 GPM, or over 3.0 
MGD.  In a peak demand or emergency situation, these wells could be used but it is 
doubtful they would be needed. 

In a non-emergency situation, peak day demands of about 8.5 MGD could be met using 
storage.  The proposed agreement allows for emergency demands to come from 
Milwaukee.  Another 3 MGD would also be available from wells if needed. 

1. The plan, which is consistent with agreements already in place with the City of 
Milwaukee, will implement specific items of those agreements including: 

- Water supply will only be provided to areas served by MMSD and within the 
service boundary. 
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- Water will be supplied by Milwaukee at a rate no greater than 6.5 MGD, except 
in the case of an emergency or amended agreement. 

- Water will not be provided to other communities except in emergencies. 

- New Berlin will provide all required infrastructure within their boundaries. 

2. Upon approval of this plan by the State of Wisconsin, New Berlin will discontinue 
all use of wells containing radium, as expeditiously as possible.  

3. New Berlin will make improvements to existing pumping equipment and controls 
necessary to increase available supply to the 2029 peak daily demands within 6 
months of approval of this plan. 

4. New Berlin anticipates full service to the service area in mid-2009 from Lake 
Michigan.  For the time between plan approval by the state and implementation of 
pumping station improvements, there is a possibility that non-radium wells may be 
used to supplement Lake Michigan supply.  It is, however, doubtful this option will 
need to be exercised. 

5. New customers covered under this plan will be required to: 

- Be within the service area established by both the Milwaukee agreements and 
the more restrictive water supply service area established by SEWRPC. 

- Have water service applications and new development plans reviewed for 
compliance with the area restrictions of this plan and the SEWRPC established 
service area. 

- Have any plan for service outside the established water supply service area 
review and approved, and the area amended by SEWRPC. 

The City of New Berlin is committed to implementation and enforcement of these 
procedures by adoption of this plan. 

VII. CONSISTENCY WITH APPLICABLE COMPREHENSIVE AND AREA-WIDE 
WATER QUALITY MANAGEMENT PLANS 

A. The City of New Berlin Comprehensive Plan 

The City’s Comprehensive Plan is being prepared under the authority of Wisconsin’s 
Comprehensive Planning Law, Wis. Stats. §66.1001, more commonly referred to as 
“Smart Growth” Legislation. The 1999 Wisconsin Act 9, and subsequently 1999 
Assembly Bill AB 872 and 2001 Wisconsin Act 16, revised planning legislation for all 
communities in the State. The Smart Growth legislation provides a framework for 
developing comprehensive plans, procedures for adopting such plans, and requires that 
any program or action of a community that affects land use must be consistent with the 
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community’s comprehensive plan. The principles of smart growth legislation are noted 
below.  

The Comprehensive Plan definition breaks down the planning process into nine 
elements. Each of these elements will be addressed for the City, as well as the 10 
Planning Neighborhoods.  

1. Issues and Opportunities 

2. Housing 

3. Agriculture, Natural Resources, and Cultural Resources 

4. Economic Development 

5. Transportation 

6. Land Use 

7. Utilities and Community Facilities 

8. Intergovernmental Cooperation 

9. Implementation 

Upon adoption, all land use decisions must be consistent with the goals, objectives and 
policies outlined in the Comprehensive Plan. 

B. Principles of Smart Growth 

1. Promotion of the redevelopment of lands with existing infrastructure and public 
services and the maintenance and rehabilitation of existing residential, commercial 
and industrial structures.  

2. Encouragement of neighborhood designs that support a range of transportation 
choices.  

3. Protection of natural areas, including wetlands, wildlife habitats, lakes, woodlands, 
open spaces and groundwater resources. 

4. Protection of economically productive areas, including farmland and forests.  

5. Encouragement of land uses, densities and regulations that promote efficient 
development patterns and relatively low municipal, state governmental and utility 
costs.  

6. Preservation of cultural, historic and archaeological sites.  
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7. Encouragement of coordination and cooperation among nearby units of 
government.  

8. Building of community identity by revitalizing main streets and enforcing design 
standards.  

9. Providing an adequate supply of affordable housing for individuals of all income 
levels throughout each community. 

10. Providing adequate infrastructure and public services and an adequate supply of 
developable land to meet existing and future market demand for residential, 
commercial and industrial uses.  

11. Promoting the expansion or stabilization of the current economic base and the 
creation of a range of employment opportunities at the state, regional and local 
levels.  

12. Balancing individual property rights with community interests and goals.  

13. Planning and development of land uses that create or preserve varied and unique 
urban and rural communities.  

14. Providing an integrated, efficient and economical transportation system that affords 
mobility, convenience and safety and that meets the needs of all citizens, including 
transit–dependent and disabled citizens.  

The City of New Berlin has been divided into 10 Planning Areas for the purpose of the 
Comprehensive Plan.  The planning process includes a Neighborhood Listening 
Session/Survey and Neighborhood Review Session for each of the 10 Planning Areas.  
In addition, a kick-off meeting to explain the process was held in March of 2008 and 
two City-wide open houses will be conducted in 1009 for the public to review the Draft 
Plan Recommendations.  A final Public Hearing will be held in 2009 to approve the 
Comprehensive Plan.  During the two year process there will be numerous Steering 
Committee meetings, Plan Commission update meetings, and Common Council 
meeting updates. 

This plan, when adopted by the City, will be referenced in and become part of the 
comprehensive plan effort. 

This plan must also support and be consistent with the approved area-wide water 
quality management plan.  The following statement is made in the water supply service 
area for the City of New Berlin document in Appendix B:   

"Relationship to Regional Water Quality Management Plan/New Berlin Sewer 
Service Area Plan 
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The planned New Berlin water supply service area is considered to be fully 
consistent with the adopted New Berlin sewer service area, as documented in the 
sewer service area plan.  One difference exists between the planned water service 
area and the planned sewer service area.  That difference relates to a small, fully 
developed area in the northwest corner of the City which is currently served by 
private onsite sewage disposal systems.  The area is part of the planned Brookfield 
sewer service area tributary to the Fox River Water Pollution Control Center 
sewage treatment plant, which discharges to the Fox River in the Mississippi River 
basin.  The area is not being considered for a public water supply under the 
proposed New Berlin water supply service area set forth in this report.  Individual 
onsite wells are expected to continue to be used in this area." 

VIII. SUMMARY 

This water supply service area plan for New Berlin satisfies the requirements listed in Wis. 
Stat. §281.348.  The document must undergo public review and comment in the City of 
New Berlin, and be approved by the governing body of the City of New Berlin.  The plan 
will then be submitted to WDNR for review. 

It is understood that WDNR will likely conduct a department-sponsored public notice and 
comment period following receipt of the approved, properly noticed and publically 
reviewed plan. 
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Table 2-1

Water Main Inventory:  2007
New Berlin Water Utility
City of New Berlin, Wisconsin

Pipe Size Pipe Material No. of Feet Equivalent Miles

4 Metal 600 0.11

4 Plastic 162 0.03

6 Metal 61,227 11.60

6 Plastic 157,153 29.76

8 Metal 49,835 9.44

8 Plastic 299,789 56.78

1010 M t lMeta 252252 0 050.05

10 Plastic 16,297 3.09

12 Metal 32,331 6.14

12 Plastic 93,412 17.69

16 Metal 137,114 25.97

16 Plastic 7,189 1.36

Totals 855,878 162.10

Source:  PSC, R/M

2/12/2009  
Ruekert/Mielke
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Table 2-2

Existing Well Data:  2007
New Berlin Water Utility
City of New Berlin, Wisconsin

No. 1 No. 2 No. 3 No. 4 No. 5 No. 7 No. 8 No. 9
Forest Glendale Rogers Green Regal National Valley Valley No. 10

Source Designation View Park Drive Ridge Manor Ave. View View Westridge

Year Constructed 1965 1965 1966 1966 1970 1976 1983 1993 1999
Nominal Open Hole Diameter (in.) 12 10 16 12 12 16 16 12 14

Constructed Depth (ft.)
Well 1500 334 1800 1650 1700 2018 1983 342 345
Casing 552 154 543 523 540 566 580 70 14

Original Conditions
Static Water Level (ft.) 333 43 350 298 403 500 505 8 32
Specific Capacity (gpm/ft.) 6.7 8.4 12.0 9.2 7.4 18.8 11.8 6.0 4.3

2000 Conditions (Estimated)
Static Water Level (ft.) 500 67 567 501 599 593 584 53 49
Specific Capacity (gpm/ft.) 9.4 8.4 24.9 13.3 2.2 23.5 14.7 5.8 7.3

Average Static Water
Level Decline (ft./yr.) 4.8 0.7 6.4 6.0 6.5 3.9 4.7 6.4 17.0

Aquifer SS D SS SS SS SS SS D D

Abandoned
2006

NOTES:
SS = Sandstone
D   =  Dolomite

Source:  R/M, DNR, New Berlin Water

2/12/2009
Ruekert/Mielke
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Table 2-3

Well/Pump Station Capacities
New Berlin Water Utility
City of New Berlin, Wisconsin

Aux. Power Aux. Power Total Total
Well Pump Service Pump Well Pump Service Pump Source 3 HR Pump Total Aux. Power On-Site
 Capacity  Capacity Capacity Capacity Capacity Capacity Pump Capacity (24 Hr.) Storage

Well/Pump Station Facility (GPM) (GPM) (GPM) (GPM) (MGD) (1) (MG) (MG) (Gal)

1) Forest View 500 455 500 775(6) 0.720 0.112(4) 0.782 62,000
455

2) Glendale Park 310 400 310 400(3) 0.446 0.190(5) 0.627 181,000
400
400

3) Rogers Drive 970 1,200 1,500 1.397 0.775(4) 2.160 1,084,000
1,200
900

1 500,500
4) Green Ridge (Reservoir n ) O ly 1,000 N/A 1,000 N/A 0.180(4) 0.290 290,000

600
350

5) Regal Manor 550 -- 0.792 0.099(5)
6) Regal Manor Auxiliary Abandoned
7) National Avenue (Main 1,080 1,958 1.555 0.599(4) 550,000
    System Only) 1,885

743
8) Valley View East (Main 1,375 1,352 1.980 0.516(4) 580,000
    System Only) 1,517
9) Valley View West 690 -- 0.994 0.124(5) --
10) Westridge 600 -- 600 0.864 0.108(5) 0.864 --

Total 6,075 13,815 1,360 3,675 8.748 2.703 4.723 2,747,000
Notes:
1) Equal to lessor of well pump output  or total service pump output for a twenty four hour period.
2) Equal to lessor of 75% of reservoir volume plus three hours of well pump output or maximum service pump output for a three hour period.
3) This pump is controlled by an auxiliary engine and right angle gear drive.  It is available for demands during  power outages only.
4) Equal to estimated maximum service pump output for a three hour period.
5) Equal to 75% of reservoir volume plus three hours of well pump output.
6) Estimated output of service pumps with all pumps running.

Source:  Ruekert/Mielke and New Berlin Water Utility

2/12/2009
Ruekert/Mielke

 1492101 Radium Removal > 217 HMO Radium Removal Study Diversion Approval > Reports



Peak Day
age Projections (MGD)

W t S

Table 2-4

2029 and 2035 Population, Land Use and Pumpage Projections
New Berlin Water Utility
City of New Berlin, Wisconsin

Increased Land Use (Acres) Pump
Population Industrial Commercial/Public Other Average Day

2029 2035 2029 2035 2029 2035 2029 2035 2029 2035 2029 2035

SEWRPC Regional
Water Supply Study

- East Side 22,800 48 168 486 2.218 3.829
- West Side 18,500 334 498 119 2.902 4.656

 - Total 41,300 382 666 605 5.120 8.480

SEWRPC W t S lSEWRPC a er upply
Service Area

- East Side 20,900
- West Side 15,200

 - Total 36,100

Water Supply Service
Area Plan

- East Side 20,900 48 168 486 2.142 3.605
- West Side 15,200 0 249 119 1.778 2.786

 - Total 36,100 48 417 605 3.920 6.391

Note:  Aras not filled in were not determined under the referenced study.

2/12/2009 1
Ruekert/Mielke
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Table 2-5

Existing and Forecast Population and Population Density
Used for Water Pumpage Projections

New Berlin Water Utility
City of New Berlin, Wisconsin

Year 2000 Year 2029
Population3 Area Served Denisty (Pop./Sq. Mi.) Population3 Area Served Density (Pop./Sq. Mi.)

City of New Berlin 18,900 8.0 Sq. Mi. 2362.5 20,900 8.0 Sq. Mi.
Water Utility (East)1 2612.5

City of New Berlin 13,100 6.2 Sq. Mi. 2112.9 15,200 7.3 Sq. Mi.
Water Utility (West)2 2082.2

y ( )

City of New Berlin 32,000 14.2 Sq. Mi. 2253.5 36,100 15.3 Sq. Mi.Water Utility (Total)

1 - Area east of the sub continental divide within the planned Lake Michigan Water Service Area.
2 - Area west of the sub continental divide within the planned Lake Michigan Water Service Area.
3 - From SEWRPC January 19, 2009 water supply service area for the City of New Berlin (Appendix B).

2/12/2009 1
Ruekert/Mielke
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Inorganic Chemicals Maximum Contaminant Level (Milligrams per Liter)
Arsenic 0.01
Asbestos 7 million fibers/liter
Barium 2
Cadmium 0.005
Chromium 0.1
Fluoride 4.0
Mercury 0.002
Nitrate 10 (as Nitrogen)
Nitrite 1 (as Nitrogen)
Total Nitrate/Nitrite 10 (as Nitrogen)
Selenium 0.05
Antimony 0.006
Beryllium 0.004
Cyanide (as free Cyanide) 0.2
Nickel 0.1
Thallium 0.002

Synthetic Organic Chemicals Maximum Contaminant Level (Milligrams per Liter)
Anachlor 0.002
Atrazine 0.003
Benzo[a]pyrene 0.002
Carbofuran 0.04
Chlordane 0 002

Table 2-6

PRIMARY

Drinking Water Standards - 2009
New Berlin Water Utility

City of New Berlin, Wisconsin

Chlordane 0.002
Dalapon 0.2
Dibromochlonpropane 0.002
Di(2-ethylhexyl)adipate 0.4
Di(2-ethylhexyl)phthalate 0.006
2,4-D 0.07
Dinoseb 0.007
Diquat 0.02
Endrin 0.002
Endothall 0.1
Ethylene Dibromide 0.00005
Glyphosate 0.7
Heptachlor 0.004
Heptachlor epoxide 0.002
Hexachlorobenzene 0.001
Hexachloracyclopentadiene 0.05
Lindane 0.002
Methoxychlor 0.04
Oxamyl 0.2
Polychlorinated Biphenyls (PCBs) 0.005
Picloram 0.5
Pentachlorophenol 0.001
Simazine 0.004
Toxaphene 0.003
2,4,5-TP 0.05
2,3,7,8-TCDD (Dioxin) 3x10-8

2/12/2009  1
Ruekert/Mielke
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Table 2-6

Drinking Water Standards - 2009
New Berlin Water Utility

City of New Berlin, Wisconsin

Volatile Ogranic Chemicals Maximum Contaminant Level (Milligrams per Liter)
Benzene 0.005
Vinyl Chloride 0.0002
Carbon tetrachloride 0.005
1,2-Dichloroethane 0.005
Trichloroethylene 0.005
1,1-Dichloroethylene 0.007
1,1,1-Trichloroethane 0.20
para-Dichlorobenzene 0.075
cis-1,2-Dichloroethylene 0.07
trans-1,2-Dichloroethylene 0.1
Dichloromethane 0.005
1,2-Dichloropropane 0.005
Ethylbenzene 0.7
Monochlorobenzene 0.1
o-Dichlorobenzene 0.6
Styrene 0.1
Tetrachloroethylene 0.005
Toluene 1
1,2,4-Trichlorobenzene 0.07
1,1,2-Trichloroethane 0.005
Xylenes (total) 10

Total Trihalomethanes 0 1
OTHER

Total Trihalomethanes 0.1
Lead and Copper 
  as described in NR 809
Microbiological 
  as described in NR 809

Turbidity 1-5 NTU

Radiological
  Combined Radium 226 and Radium 228 5 pCi/l
  Gross Alpha Particle Activity 15 pCi/l
  Tritium 20,000 pCi/l
  Strontium-90 8 pCi/l
  Gross Beta Particle Activity 50 pCi/l

Substance Milligrams per Liter except as noted
Aluminum 0.05 to 0.2
Chloride 250
Color 15 units
Copper 1.0
Corrosivity Noncorrosive
Fluoride 2.0
Foaming agents 0.5
  MBAS (Methylene-Blue Active Substances)
Hydrogen Sulfide not detectable
Iron 0.3
Manganese 0.05
Odor 3 (Threshold No.)
Silver 0.1
Sulfate 250
Total Residue 500
Zinc 5

Source:  Wisconsin Administrative Code, NR 809

SECONDARY

2/12/2009  2
Ruekert/Mielke
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Table 2-7

Selected Water Quality Data
New Berlin Water Utility
City of New Berlin, Wisconsin

Well No. Aquifer Year Chloride Hardness Iron Manganese Sodium TDS Sulfate

1 SS 1999 5.0 350 0.43 0.02 17.3 552 177

2 D 2008 2.9 360 0.19 0.082 20 460 60

3 SS 2008 13 370 0.33 0.019 16 680 150

4 SS 2000 10.0 401 0.88 0.03 18.3 611 210

5 SS 1999 4.0 339 0.92 0.02 15.8 496 141

7 SS 2008 6.7 330 0.440 0.02 12.0 480 130

8 SS 1999 8.0 772 1.65 0.03 17.7 1160 564

9 D 1999 55.0 536 1.29 0.03 30.2 671 109

10 D 2008 220 510 0.16 0.04 77.0 800 65

Secondary -- -- 250 N/A 0.30 0.05 N/A 500 250
Standard

N/A - No standards are in effect.  Hardness above 300 is generally considered high and sodium 
         is currently being studied.

D    = Dolomite Aquifer
Ss  = Sandstone Aquifer

Note:  All units of measure are milligrams per liter (mg/l) ppm.
          Results from 2008 are from WDNR website.  From 1999 
          samples collected by the City except Well 10 which is from
          DNR records.

Source:  DNR, New Berlin, R/M

2/12/2009  
Ruekert/Mielke
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Combined
Sample Date Sample Location Radium-226 Radium-228 Gross Alpha Gross Beta Radium Radon

10/2/2002 Forestview #1 3.7 3 33.0 15.8 6.7
10/2/2002 Glendale #2 0.47 0.9 3.0 2.1 1.37

10/22/2002 Rogers Drive #3 3.8 3.8 33.0 19.0 7.6
10/2/2002 Greenridge #4 3.9 3.8 27.0 14.0 7.7
10/2/2002 Regal Main #5 4.5 3.7 31.0 17.0 8.2
10/2/2002 National #7 3.9 4.2 24.0 18.0 8.1
10/2/2002 Well No. 10 0.65 0.1 3.0 2.6 0.75
10/2/2002 200 (Combined #8 and #9) 2.8 1.8 16.0 12.0 4.6
11/1/2000 Distribution 3.5 3.4 30.0 15.0 6.9

11/24/1998 Distribution 2.9 2.6 24.0 5.5
11/19/1997 Distribution 2.6 2.2 19.0 3.8
10/27/1997 Well No. 9 9.0 260
9/29/1997 Well No. 10 0.7 0.8 8.3 4.1 1.5

12/17/1996 Distribution 3.0 3.2 44.0 13.0 6.2
12/20/1995 Distribution 3.5 4.9 28.0 19.0 8.4
11/30/1994 Distribution 3.2 3.3 29.0 16.0 6.5

9/6/1994 Distribution 3.3 3.7 18.0 11.0 7.0
6/8/1994 Distribution 3.1 3.0 22.0 15.0 6.1

Table 2-8

Radium Analysis Results 
New Berlin Water Utility

City of New Berlin

3/9/1994 Distribution 4.5
12/10/1993 Distribution 3.3 2.4 20.0 12.0 5.7

9/8/1993 Distribution 3.3 2.4 19.0 13.0 5.7
5/25/1993 Distribution 3.2 2.7 24.0 14.0 5.9
3/18/1993 Valley View #9 1.4
3/18/1993 Distribution 4.3

12/17/1992 Distribution 1.3 1.9 3.2
12/14/1992 Distribution 4.9
9/21/1992 Distribution 0.0 1.3 3.0 1.3
6/16/1992 Distribution 3.6 2.7 25.1 6.3
3/10/1992 Distribution 3.5 3.0 20.7 6.5
12/9/1991 Distribution 3.3 2.2 21.8 5.5
9/11/1991 Distribution 3.4 2.0 5.4
6/18/1991 Distribution 3.4 2.3 16.5 5.7
3/18/1991 Distribution 2.9 4.0 18.2 6.9

12/17/1990 Distribution 3.3 3.0 15.9 6.3
8/21/1990 Distribution 2.8 3.8 13.8 6.6
6/11/1990 Distribution 4.3 3.6 22.1 7.9
3/16/1990 Distribution 4.4 5.0 18.8 9.4
12/4/1989 Distribution 3.6 2.2 15.0 5.8
8/24/1989 Distribution 3.8 3.6 14.6 7.4
6/13/1989 Distribution 3.3 3.6 11.5 6.9
3/14/1989 Distribution 3.7 3.0 16.1 6.7
9/27/1988 Distribution 2.4 1.9 7.7 4.3
3/13/1987 Distribution 2.9 3.9 6.7 6.8

11/12/1986 Distribution 3.0 3.0 9.7 6.0
9/22/1986 Forest View #1 22.8  
9/17/1986 Rogers Dr. #3 152
9/17/1986 Forest View #1 180
9/17/1986 Glendale #2 245
9/17/1986 Greenridge #4 100
9/17/1986 Regal Main #5 156

R:\Clients\14\1492069.104\REPORTS\Table 3-6-20010620-Radium Analysis Results.xls (Sheet1)
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Combined
Sample Date Sample Location Radium-226 Radium-228 Gross Alpha Gross Beta Radium Radon

Table 2-8

Radium Analysis Results 
New Berlin Water Utility

City of New Berlin

9/17/1986 Regal Aux. #6 325
9/17/1986 National #7 141
6/9/1986 Valley View #8 129

3/27/1986 Distribution 3.6 4.2 23.2 7.8
2/13/1986 Distribution 3.3 2.1 11.3 5.4
2/13/1986 Forest View #1 4.8 2.7 28.9 7.7
2/13/1986 Rogers Dr. #3 2.8 3.1 24.8 5.9
2/13/1986 Greenridge #4 4.5 3.0 20.8 7.5
2/13/1986 National Ave. #7 4.3 3.0 20.6 7.3
9/23/1985 Valley View #8 5.7 8.6 25.7 14.3
3/25/1985 Distribution 2.9 3.6 12.7 6.5

12/17/1984 Distribution 4.6 3.9 20.6 8.5
9/26/1984 Distribution 4.7 3.1 21.3 7.8
6/13/1984 Distribution 5.0 3.4 23.7 8.4
3/28/1984 Distribution 5.0 4.1 14.4 9.1

12/21/1983 Distribution 5.3 3.0 15.5 8.3
1/14/1983 Distribution 6.3 2.3 17.8 8.6

10/12/1982 Valley View #8 6.3 13.0 22.8 19.3y
9/16/1982 Distribution 5.3 5.3 10.6
7/7/1982 Well #8 Bailer 1.5 2.6 14.8 4.1
7/7/1982 Forest View #1 4.3 3.0 14.7 7.3
7/7/1982 Glendale #2 0.0
7/7/1982 Rogers Dr. #3 2.4 3.8 13.2 6.2
7/7/1982 Greenridge #4 4.9 4.2 16.6 9.1
7/7/1982 Regal Aux. #6 62.6
4/1/1982 National #7 0.0 4.7 17.0 4.7

Regal Main #5 3.8 2.2 12.4 6.0

R:\Clients\14\1492069.104\REPORTS\Table 3-6-20010620-Radium Analysis Results.xls (Sheet1)
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Table 2-9

Arsenic Project Sampling Data
New Berlin Water Utility
City of New Berlin, Wisconsin

Well No. Date Concentration (ppb) Aquifer

1 4/29/2002 0.0 Sandstone

2 3/4/2008 4.0 Dolomite

3 3/4/2008 0.0 Sandstone

4 4/30/2002 0.0 Sandstone

5 8/9/2005 0.0 Sandstone

7 3/4/2008 0.0 Sandstone

8 6/29/20006/29/2000 3 13.1 S d tSands one

9 6/29/2000 2.4 Dolomite

10 3/4/2008 1.9 Dolomite

Proposed
Standard 10.0

Source:  DNR, R/M

2/12/2009  1
Ruekert/Mielke
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Table 2-10

Results of Alternate Evaluation
New Berlin Water Utility
City of New Berlin, Wisconsin

Alternative Regulations/ Political/ Weighted
Description Reliability Infrastructure Legal Public O & M Schedule Score Rank

(Weight) (100) (95) (80) (60) (45) (35)

Ion Exchange Softening 8 5 8 7 5 8 28.40 5

Lime Softening 4 3 6 9 3 7 20.85 9

Reverse Osmosis 9 5 7 9 3 8 28.90 3

Greensand FilterGreensand Filter 6 6 6 6 7 26 20 726.20

HMO Filter 9 7 6 6 6 7 29.20 2

Ion Selective Resins 8 7 4 5 4 6 24.75 8

Surface Water 9 8 3 6 8 7 28.65 4

New Shallow Wells/Blending 8 5 7 6 7 8 27.90 6

Reconstruct Deep Wells 8 8 10 7 9 9 35.00 1

Ion Exchange 29.4
Lime Softening 21.65
Reverse Osmosis 29.7
Greensand Filter 27.2
HMO Filter 27.25
Ion Selective Resins 25.55
Surface Water 29.45
New Wells 27.55
Reconstruct Wells 35
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Option Well Well HMO Ion-Exchange Reverse Ion-Selective
Reconstruction Replacement Filtration Softening Osmosis Resins

Well
No. 1 Capital $427,900 $1,702,900 $998,400

O & M $19,187 ($119,941) $335,836
Total $447,087 $1,582,959 $1,334,236

No. 3 Capital $427,900 $2,373,900 $972,400 $783,250 $1,719,250 $455,650
O & M $46,553 ($232,671) $651,736 $3,072,468 $7,448,407 $3,724,204

Total $474,453 $2,141,229 $1,624,136 $3,855,718 $9,167,657 $4,179,854

No 4 Capital $1 799 100 $907 400

Table 2-11

Summary of Capital and O & M Costs for Alternatives
New Berlin Water Utility
City of New Berlin, Wisconsin

No. 4 Capital $1,799,100 $907,400
O & M * ($143,948) $403,054

Total $1,655,152 $1,310,454

No.5 Capital $1,492,840 $919,100 $627,250
O & M * ($88,724) $248,426 $1,172,029

Total $1,404,116 $1,167,526 $1,799,279

No. 7 Capital $427,900 $1,193,400 $939,250 $2,213,250
O & M $51,810 $725,343 $8,290,004

Total $480,310 $1,918,743 $10,503,254

Nos. 5/7 Capital $1,749,800 $2,850,900
O & M $974,025 $11,128,797

Total $2,723,825 $13,979,697

* Option reviewed but not recommended.
Blank lines means the option was not reviewed further.

 7/30/2003
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Appendix A 
 

Water Supply Service Area for 
the City of New Berlin 
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