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RECORD OF PUBLIC COMMENTS

A REGIONAL WATER SUPPLY PLAN
FOR SOUTHEASTERN WISCONSIN
INTRODUCTION
This report presents the public comments received on a preliminary recommended regional water supply plan
during the public information and comment period that began on January 12, 2009 and extended through March
16, 2009. Following a summary of the comments and of the Commission staff responses to the comments, the
detailed comments are grouped and presented in a series of appendices:


Written and oral comments received through March 16, 2009 (Appendix A).



Attendance records of public information meetings held January 12, 2009 through February 2, 2009
(Appendix B).



Newspaper articles and editorials concerning the regional water supply plan (Appendix C).



Materials announcing the nine public information meetings and summary materials distributed at the
meetings (Appendix D).

Background
A series of public informational meetings were held throughout southeastern Wisconsin over the period of
January 12, 2009 through March 16, 2009. The purpose of these meetings was to brief residents of the Region on
a preliminary recommended water supply plan for the seven-county Southeastern Wisconsin Region and to
provide an opportunity for public reaction and comment on the proposed plan. Generally one meeting was
conducted in each of the seven counties concerned, with three meetings being held in Milwaukee County. Two of
the meetings in Milwaukee County were scheduled in minority and low-income areas of the County. In addition,
at the request of the organizers, an informational program was held at the “Water-Wise Conference” held on
March 7, 2009 in Waukesha County and conference attendees were given an opportunity to comment on the
proposed plan.
A display advertisement regarding the public informational meetings was published in newspapers throughout the
Region. Appendix D contains a copy of the announcement as published in the Milwaukee Journal Sentinel and
posted on the Commission’s website. Similar paid advertisements were also published in an additional 12 local
newspapers published in southeastern Wisconsin. These ads listed the dates, times and places of the meetings
relevant to residents of the county of listing, and in some cases, of adjoining counties as well (see Appendix D).
Such notification of the general public supplemented the announcement of public informational meetings
presented on page one of the Regional Water Supply Plan Newsletter 3, prepared under the Regional water supply

planning effort, which was direct-mailed first class to some 2,000 interested parties, including the chief elected
officials and clerks of the 147 cities, villages, and towns within the Region, as well as all county board members
and the Commission’s list of central city, minority, and low-income groups and organizations.
The timeframe for all of the meetings was 5:00 p.m. to 7:00 p.m., although the closing time was expanded as
needed to accommodate all of the questions and comments of interested attendees. Both Newsletter 3 describing
in detail the results of the comparative analyses of the alternative plans considered, including the preliminary
recommended plan, and a one-page summary brochure were available and distributed as meeting handouts.
The format for all of the meetings was an “open house” offering display materials, available staff, and a
presentation so that attendees could individually ask questions and obtain information, as well as comment on the
proposed plan. The public was invited to attend any of the meetings found most convenient, with the open house
feature allowing attendees to come and go as personal needs or interests dictated. In total, there were 159
attendees at the series of public information meetings, as listed in Appendix B.
Meeting Display Boards
A focal point for open house questions and answers at all of the meetings was a series of display boards
presenting information on the following topics:
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General hydrogeology of Southeastern Wisconsin;



Deep sandstone aquifer drawdown: pre-1864 to 2000;



Areas proposed to be served by municipal and other community water supply systems in each county by
the plan design year 2035;



Water conservation measures envisioned under the alternative and preliminary recommended water
supply plan;



Estimated annual groundwater recharge in each county;



Alternative water supply plans for southeastern Wisconsin;


Alternative Plan 1—Design Year 2035: Forecast Conditions Under Existing Trends and Committed
Actions



Alternative Plan 2—Design Year 2035: Forecast Conditions with Limited Expansion of Lake
Michigan Supply



Alternative Plan 3—Design Year 2035: Forecast Conditions with Limited Expansion of Lake
Michigan Supply Accompanied by Groundwater Recharge Facilities



Alternative Plan 4—Design Year 2035: Forecast Conditions with Further Expansion of Lake
Michigan Supply



Conditions in the deep aquifer associated with alternative water supply plans;



Aquifer simulation model nodes with more than 10 percent baseflow depletion or baseflow augmentation
in streams and inland waters between 2005 and 2035 under conditions associated with alternative water
supply plans: 2035;



Composite water supply plan for southeastern Wisconsin: 2035;


Subalternative 1—Intermediate Expansion of Lake Michigan Supply with City of Waukesha Utilizing
a Groundwater Source of Supply



Subalternative 2—Intermediate Expansion of Lake Michigan Supply with City of Waukesha Utilizing
a Lake Michigan Source of Supply



Groundwater and surface water conditions associated with subalternatives to the preliminary
recommended plan: 2035;


Conditions in the deep aquifer



Aquifer simulation model nodes with more than 10 percent baseflow depletion or baseflow
augmentation in streams and inland waters between 2005 and 2035



Preliminary recommended regional water supply plan 2035: intermediate expansion of Lake Michigan
supply; and



Environmental justice and water supply planning.

These display boards were also placed on the Commission’s website as a reference for meeting attendees and as
an informational source for interested persons who did not attend a meeting.
Procedures for Commenting
Upon entering the open houses, and at several junctures during each meeting, attendees were encouraged by staff
to record any comments elicited by the display boards or other interests, so that their thoughts could be considered
by the Commission staff and the Commission Regional Water Supply Planning Advisory Committee.
Comments during the public informational meetings were recorded in two basic ways: 1) attendees completing a
written comment form—or submitting comments in writing by any other means found convenient; and 2) via
dictation to a court reporter from the firm Brown & Jones Reporting, Inc., in which case the comments from
persons registering were transcribed from oral to written form. Sample forms used for the above purposes are
contained in Appendix D.
Attendees were also advised that their comments could be submitted at any time following the meetings via the
Commission’s website, email, fax, or the U.S. Postal Service. Similarly, these comment opportunities
were noted in the newspaper advertisements discussed above, and on the SEWRPC website at
www.sewrpc.org/watersupplystudy. The deadline for submittal of comments was initially February 9, 2009. The
deadline was extended to March 16, 2009, in response to a number of requests.
Group Presentation and Discussions
At 6:00 p.m. during the public informational meetings, a presentation was made by Commission study staff,
focusing upon the planning process, alternative plans considered, and the preliminary recommended plan. The
presentation was similar at all nine meetings, with some tailoring of content to the respective county locations. A
summary of a typical presentation is contained in Appendix D. The meetings were conducted by a staff member
of the University of Wisconsin-Extension.
In addition to the Commission staff presentation, the University of Wisconsin-Extension staff reminded all
attendees of the study history and background, context of the public informational meetings, means of
commenting, and disposition of comments with respect to subsequent staff, Advisory Committee, and
Commission review.
Requests for clarification were entertained and responded to during and following the meeting presentations,
while comments on the proposed plan were encouraged via submittal of an executed comment sheet, dictation to a
court reporter, or any subsequent written means received by the established deadline. The substantial subjects of
discussion which follow were generally not offered as nor accompanied by formal comments; however, both their
tenor and content were given careful consideration in the preparation of a final recommended plan. That is also
true of discussions Commission staff conducted individually with persons attending the open house meetings.
The following section provides a summary of the comments received and Commission staff responses.
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SUMMARY OF COMMENTS
Attendance at the nine public information meetings and at the informational sessions held at the above referenced
Water-Wise Conference totaled 181 persons. Comments on the plan were received from 160 persons, agencies,
municipalities, utilities, and organizations; including written comments received at the meetings, comments
dictated to the court reporter at the meetings, and comments received via U.S. mail, fax, e-mail, and the comments
page of the Commission website. These comments were received in the form of 144 separate submissions. Some
agencies, municipalities, utilities, or organizations made multiple submissions of comments. In addition, some
submissions had multiple signatories.
Comments received from 17 signatories were not relevant to the regional water supply plan, but rather related to
such matters as other planned infrastructure improvement proposals, such as highway and sewerage system
improvements, and were judged as not requiring response. The comments from the remaining 143 persons,
agencies, municipalities, utilities and organizations were related to suggested changes or additions to the plan,
indicated general support for the plan, indicated support for specific aspects of the plan, or otherwise indicated
specific concerns or issues regarding the plan and were considered to require careful consideration and response.
These comments are summarized and responded to in the following text. In some instances, related comments are
grouped together in the text and given a common response. The numbers following the comment indicate how
many persons the comment was received from.
Comments in Support of the Preliminary Recommended
Water Supply Plan or Specific Components of the Plan
Four comments were received that expressed general support for the preliminary recommended plan. Some
comments also expressed qualified support for the plan. Among the written comments generally supporting the
plan were letters from the City of Waukesha Water Utility and the Public Service Commission of Wisconsin. In
addition, comments were received that expressed support for specific aspects of the plan including the
recommended provision of a Lake Michigan water supply to straddling communities and the City of Waukesha
water utility, preservation of groundwater recharge areas, the proposed siting procedure for high-capacity wells in
the shallow aquifer, and the water conservation component of the plan.
General Comments in Opposition to the Plan
Forty-three comments expressed general opposition to the preliminary recommended plan. Of these, 25 comments
expressed opposition to the preliminary recommended plan without specifying the components of the plan that the
commentators opposed. In addition, the following comment was received that expressed general opposition to the
plan on the basis of economic viability:


Comment: The current recession makes the plan unaffordable (28 comments).
Response: This comment was made specifically with respect to the proposed provision of municipal
water supply to an urban area of the Region currently served by private wells, the expressed concern
being over the cost of conversion from private wells to a municipal water utility. The design year of the
preliminary recommended plan is 2035. It is unlikely that the current recession will last until then. In
addition, experience has shown, that financial assistance for public infrastructure development may be
expected to be available in the form of State and Federal loans and grants, particularly during periods of
economic recession. Thus, the current economic recession should not determine the structure of a longterm plan.
Moreover, the plan does not specifically recommend that the areas concerned convert from private wells
to municipal water utility service relying on groundwater, but rather identifies these areas as having the
potential, based upon their development density, to convert to service by a municipal water utility should
water quality or quantity problems develop in these areas. If such problems do not surface, the areas
concerned would continue to utilize individual private wells.
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Comments Regarding the Planning Process and/or Factors Examined in the Water Supply Study
Twelve comments were received which related to the process used in developing the plan and/or the factors
considered in the planning process.


Comment: The water supply study and any adoption and implementation of a water supply plan should
be suspended until water supply planning is coordinated with housing, transit, and highway development
and with job creation public policies (One comment).



Comment: The plan selected should recognize other issues that may be impacted by the water supply
plan such as land use, transportation, and housing development (Three comments).
Response: The design year 2035 regional land use plan serves as the basis for the regional water supply
plan, thus coordinating water supply planning with all of the other elements of the regional plan, such as
transportation, sanitary sewerage, stormwater management, and park and open space development, which
are also based upon the land use plan.
The Commission has always recognized the relationship that exists between land use planning and water
supply planning, and indicated at the very beginning of the regional water supply planning effort that,
should that planning effort identify any water resource constraints on the development pattern envisioned
in the adopted regional land use plan, the Commission would initiate a process to amend the land use plan
in an appropriate manner. The regional water supply planning effort has found that water supply is not a
limiting factor within this Region with respect to the location of urban development located either east or
west of the subcontinental divide. Indeed, the studies concerned have shown that the patterns and
intensities of development envisioned in the regional land use plan—which represent a departure from
development activity trends over the past 30 years and a return to a more centralized development
pattern—could be supported by the available groundwater systems in the areas concerned, even if none of
the proposed extensions of Lake Michigan water to areas located west of the subcontinental divide were
to be implemented.



Comment: Placing the support of existing land use patterns and support of planned land use patterns as
an objective and giving it highest priority in the evaluation of alternative plans rewards bad land use
planning (One comment).
Response: The ordering of water supply planning objectives in the evaluation of alternative plans in
Chapter IX of the planning report documenting the regional water supply plan does not indicate a
prioritization of the objectives. The five objectives were given equal weight in the evaluation. Clearly,
any water supply plan must recognize the existing land use pattern. As noted above, the planned patterns
of development envisioned in the regional land use plan represents good, not bad, land use planning. The
regional land use plan envisions a more centralized land use pattern that can be economically provided
with essential public services, including sanitary sewerage, water supply, and mass transit; that seeks to
preserve the environmental corridors and isolated natural resource areas of the Region in natural, open
uses; and that seeks to maintain the prime agricultural areas of the Region in agricultural use.



Comment: A socioeconomic impact analysis should be included as a part of the plan (One comment).
Response: Given the expressed interest in the potential socioeconomic impacts of the regional water
supply plan, this issue was discussed with the Commission Environmental Justice Task Force at its March
24, 2009, meeting. At that meeting, it was concluded that a socioeconomic impact analysis should and
would be prepared for the regional water supply plan. Selection and adoption of a final regional water
supply plan would be held in abeyance until completion of that analysis. The findings of the analysis have
been summarized in the planning report documenting the regional water supply plan.



Comment: The population growth estimates used for the plan are too high. (One comment)
Response: The population forecasts used to develop the regional water supply plan were the forecasts
used to develop the design year 2035 regional land use plan and are set forth in SEWRPC Planning
Report No. 48, A Regional Land Use Plan for Southeastern Wisconsin: 2035, June 2006, and in
SEWRPC Technical Report No. 11, 4th Edition, The Population of Southeastern Wisconsin, July 2004.
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For the purposes of developing population forecast and alternative projections, the Commission employed
the cohort-survival technique—a technique regarded as the “gold standard” by demographers. The
assumptions made regarding probable future birth, death, and migration rates were based upon careful
consideration by an advisory committee of knowledgeable professionals of past and current trends and
available indicators of probable future trends at the county, regional, State, and national levels and—with
respect to migration rates—the strength of the national and regional economies and changes in the civilian
labor force of the Region. It is important to note that if, with time, the population forecasts used to
develop the recommended water supply plan should prove to be too high, then the useful life of the plan
would exceed the design year of the plan—a not necessarily undesirable event.
The Commission does recognize that the preparation of population projections and forecasts involves
uncertainties. Because of this, it is the Commission’s practice to periodically review and revise its
demographic and economic projections and forecasts. Past experience has shown that the Commission
forecasts have consistently proven to be accurate at the regional level within about plus or minus
10 percent per decade. Such review indicates that the Commission population forecasts were, in 2007,
within 1 percent of the actual population at the regional level, and within 1 percent or less at the county
level.


Comment: In the cost analyses, the cost savings from reduced use of salt for softening should be offset
by the value of water softening plant loss experienced by residents abandoning their water softeners (One
comment).
Response: The investment in onsite water treatment equipment, such as water softeners, constitutes a
sunk cost, that is, it represents an expense that has already been incurred and cannot be recovered
regardless of which plan alternative is chosen. Previously expended, unrecoverable monies such as this
are not considered in any accepted method of economic analyses of alternative plans; nor would such
sunk costs typically be considered as a negative factor for a homeowner who could reduce his or her
monthly costs through abandonment of a water softener.



Comment: The municipal utility water loss estimates assumed in the plan are too low; they should be
about 33 percent of water pumped (One comment).
Response: The estimates of municipal utility water losses used in the planning process are based upon the
unaccounted-for water reported by the municipal water utilities of the Southeastern Wisconsin Region in
their annual reports which document water losses to the Public Service Commission of Wisconsin. While
the percentage of water pumped that was unaccounted-for varied among the utilities concerned, the
average percentage loss reported in 2000 was 11 percent. In subsequent years, the average was slightly
less. As part of the water conservation component, the proposed plan recommends that municipal water
utilities establish water system efficiency programs, including meter testing, leak detection and repair,
water main maintenance and replacement, water system audits, and water production system refinement
in order to reduce the percentage of unaccounted-for water in the operation of their transmission, storage,
and distribution systems. These programs should assist in maintaining, or lowering, the currently
experienced losses.



Comment: The plan should identify secondary sources of water supply that could be used in the event of
a terrorist attack (One comment).
Response: The need for secondary sources of supply was considered and addressed in the design of the
alternative and proposed plans. As an integral part of the planning effort, the reliable capacities of the
water utilities operating in the Region were assessed. For utilities utilizing groundwater as a source of
supply, reliable capacity was defined as adequate capacity to supply the needed maximum daily pumpage
with the largest capacity well out of service. For utilities utilizing surface water as a source of supply,
reliable capacity was defined as the capacity remaining with the most critical unit of the production
process out of service. In the design of the alternative and recommended plans, facilities were then added
to each water supply system to provide a reliable capacity equal to the anticipated year 2035 maximum
daily pumpage demand. The resulting systems then have a reliable capacity that provides significant
protection for the continuity of supply in the event of a terrorist attack.
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Interconnections among municipal systems using similar sources of water supply for the purpose of
providing water in the event of an emergency exist in many instances and consideration of others is also
recommended in the plan, and would provide secondary sources of water supply that could be used in the
event of a terrorist attack. It should also be noted that all water supply utilities within the Region have
been involved in security planning, with guidance provided by the U.S. Environmental Protection
Agency, the Wisconsin Department of Natural Resources (WDNR), and water utility organizations. Such
local level planning is considered the most effective means of preventing and mitigating acts of terrorism.


Comment: The plan does not address environmental impacts on water-dependent natural resources. An
analysis of such environmental impacts is needed if the alternatives may be reasonably expected to have
an impact on fish and wildlife species; endangered or threatened species; or critical species habitat (Two
comments).
Response: The planning effort specifically included an evaluation of the potential environmental impacts
of the alternative and recommended plans. The objectives and associated standards upon which the
alternative and preliminary recommended plans are based specifically addressed the need for
environmental protection and the alternative plans were comparatively evaluated based upon those
objectives and standards. Specific information on all of the alternative water supply plans was developed
relating to the potential impacts to the quantity of the surface waters as expressed by changes in
groundwater-derived baseflows. These impacts, and the attendant impacts on wildlife, were carefully
considered in the comparative evaluation of the alternative plans and selection of the preliminary
recommended plan. Moreover, the regional land use plan on which the water supply plan is based
recommends the preservation in essentially open, natural uses of all the remaining environmental
corridors and critical species habitat areas of the Region. Thus, the water supply plans by their very nature
included an environmental assessment procedure applicable at the systems level of planning.
Implementation of specific elements of the plan may or may not require an environmental assessment or
an environmental impact statement. However, this is a determination that will need to be made on a caseby-case basis during the implementation phase.

Comments and Questions Regarding Potential Impacts of Specific Facilities or Actions
Six comments were received which were related to potential impacts of specific facilities or actions.


Comment: Concern was expressed that new municipal wells constructed by the City of Hartford may
adversely affect private wells currently used by Town of Hartford residents (One comment).
Response: Under the preliminary recommended regional water supply plan, there should be no need for
the City of Hartford to develop any new wells through the plan design year 2035, beyond the well under
construction in 2009. If the forecast conditions on which the recommended plan is based should change,
and additional municipal wells be required in the area, the plan includes recommendations related to the
siting of all new high-capacity wells, and for the analysis and monitoring of the impacts of such wells
finished in the shallow aquifer.



Comment: The Town of Salem provided information on an investigation for the siting of a potential well
to serve a planned municipal building in the south-central portion of the Town. The investigation
indicated that a deep aquifer well may be more practical, given the groundwater quality conditions in that
area. The preliminary recommended water supply plan envisions shallow aquifer wells to serve any
municipal water supply systems developed in the Town (One comment).
Response: If a need for public water supply systems to serve the portions of the Town of Salem area
develops in the future, the proposed plan envisions the use of shallow aquifer wells as a potential source
of supply. The proposed plan recommends the conduct of more-detailed, site-specific evaluations of well
locations and attendant hydrogeologic conditions to determine the best aquifer as a source for each well to
be developed. Such analyses would be carried out as part of plan implementation and may result in some
wells in the area concerned being finished in the deep aquifer. While such a change would result in some
increase in costs, the increase in the overall plan costs would not be significant. The text has been refined
to indicate this possibility.
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Comment: Concern was expressed about the impacts of the HOD Landfill Superfund site in Antioch,
Illinois, upon groundwater quality and proposed municipal wells in the Town of Salem (Two comments).
Response: According to the U.S. Environmental Protection Agency, remediation activities were
completed at this site in 2001. As part of this remediation, leachate from the landfill continues to be
collected for offsite treatment and disposal. This minimizes the risk of leachate leaking out of the landfill.
The general direction of groundwater flow in the Antioch, Illinois, area is from west to east, making it
unlikely that any contaminants from this site would be transported to locations in the Town of Salem area.
In addition, as part of the proposed siting procedure for high-capacity wells, factors such as groundwater
contamination would have to be examined and taken into account.



Comment: The impacts of the proposed Thelan sand and gravel pit in the Twin Lakes and Town of
Randall area upon the shallow aquifer should be examined and included in the study (Two comments).
Response: It is anticipated that the impacts of this sand and gravel mining operation on the shallow
aquifer may be expected to be localized. If serious cause for local concern can be shown, the Village of
Twin Lakes, in which the proposed sand and gravel operation is to be located, should require the operator
of the proposed operation to perform the hydrogeological analyses required to determine the local impacts
of the mine upon the shallow aquifer and to local surface waterbodies. The required analyses would be
similar to those described in the preliminary recommended plan for siting new high-capacity wells. If
these analyses were to indicate that significant local impacts to the shallow aquifer or to surface
waterbodies may be expected to occur, appropriate mitigative measures could then be designed and
implemented.



Comment: Will the projected average 4.5 percent reduction in groundwater baseflow in Washington
County lower water levels in Pike Lake (One comment)?
Response: The major inflows to Pike Lake consist of the inflow from the Rubicon River and direct
precipitation onto the surface of the Lake. A water budget constructed for Pike Lake as a part of a lake
management planning effort carried out by the Commission and the U.S. Geological Survey, estimated
that inputs from groundwater baseflow represent about 7 percent of the inflow into Pike Lake.1 Because
inputs of groundwater baseflow represent a small portion of the water budget of Pike Lake, it is likely that
any impacts from baseflow reductions associated with the recommended water supply plan would be
within the range of normal interannual variation. Furthermore, there are no new wells planned to be
located in the immediate vicinity of Pike Lake.

Comments Regarding Provision of Lake Michigan Water to Communities
Not Currently Utilizing Lake Michigan as a Source of Water Supply
Three comments were received which were related to the proposed provision of Lake Michigan water to
specifically identified communities currently utilizing groundwater as a source of supply.


Comment: The pipeline used to provide Lake Michigan water to the City of Waukesha should be a
double pipeline (One comment).
Response: The issue of whether the supply pipeline required for the delivery of Lake Michigan water to
the City of Waukesha should consist of one or two pipes should be determined in the next level of
planning, i.e., preliminary engineering. It is unlikely, however, that a double pipeline would be required.
In most places where a new Lake Michigan supply has been developed, only a single pipe transmission
line has been used. Moreover, the existing Waukesha wells could be kept as a backup source of supply for
use under emergency conditions.



1

Comment: An alternative for providing the City of Cedarburg and the Village of Grafton with Lake
Michigan water from the City of Port Washington via a pipeline through the Village of Saukville along
CTH O should be considered (One comment).

SEWRPC Community Assistance Planning Report No. 273, A Lake Management Plan for Pike Lake Washington
County, Wisconsin, December 2005.
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Response: An additional option was examined under the planning effort for the provision of a Lake
Michigan water supply to the City of Cedarburg and the Village of Grafton via the Village of Saukville.
This option is shown on Map X-2 in the planning report documenting the regional water supply plan.
Under this option, the City of Port Washington would, by a direct connection through the Village of
Saukville along CTH O, provide Lake Michigan water to the City of Cedarburg Light and Water
Commission and the Village of Grafton Water and Wastewater Commission. The costs associated with
this option which are documented in Chapter X of the planning report documenting the regional water
supply plan, and would be similar for the utilities concerned to the costs of the option included in the
preliminary recommended plan—the construction of a new Lake Michigan water and treatment facility to
serve the City of Cedarburg and Village of Grafton area. The option of providing water supply to the City
of Cedarburg and the Village of Grafton from the City of Port Washington water supply system would
have a potential advantage of best meeting the planning standard relating to maximizing the use of
existing water supply facilities. Either option would constitute an acceptable means of providing these
communities with a Lake Michigan source of supply.


Comment: The communities utilizing Lake Michigan as a source of water supply should include the City
of West Bend and the Village of Newburg (One comment).
Response: Based upon the environmental analyses and cost comparisons conducted as part of the
planning effort, it was concluded that providing the City of West Bend and the Village of Newburg with a
Lake Michigan water supply would not be a necessary or cost-effective option. The City of West Bend
has adequate well capacity to meet current needs, and only modest additional supply would need to be
developed to meet anticipated year 2035 demand.

Comments Regarding Return Flow Options for the City of Waukesha Water Utility
Eleven comments were received which related to the design of the means and potential impacts of the means by
which spent Lake Michigan water proposed to be provided to the City of Waukesha would be returned to the
Lake.


Comment: Any diversion of Lake Michigan water outside the Great Lakes watershed should require
return flow (Three comments).
Response: The preliminary recommended plan proposes the provision of Lake Michigan water outside
the Great Lakes watershed to three communities: the central and western portions of City of Muskego, the
central portion of the City of New Berlin; and the City of Waukesha. The first two are communities that
straddle the subcontinental divide, are located within the Milwaukee Metropolitan Sewerage District
(MMSD) sanitary sewer service area and, therefore, have existing return flow to the Great Lakes
watershed. For the City of Waukesha, the preliminary recommended plan does envision return flow of
any diverted water to the Great Lakes watershed.



Comment: The plan should include a specific return flow option as a part of the recommended provision
of Lake Michigan water to the City of Waukesha; that option should consist of a direct discharge to Lake
Michigan and not to a stream tributary to the Lake (Two comments).
Response: Four alternatives were considered with regard to the means of returning spent Lake Michigan
water delivered to the City of Waukesha Water Utility. The conclusion of the analyses of these
alternatives was that further more-detailed environmental assessment would be necessary in order to
recommend a specific return flow option. While substantial analytical data were developed with respect to
the potential impacts on stream flooding and Lake Michigan water quality, it was judged that the level of
analysis required to determine the impacts on stream water quality and on stream channel erosion was
beyond the scope of the regional water supply planning effort, and, moreover, would be duplicative of
ongoing work activities being undertaken by the City of Waukesha. Thus, it was determined to maintain
the recommendation to leave the selection of the specific form of the required return flow open pending
the completion of the more-detailed environmental assessments that would be required during the plan
implementation phase.



Comment: Water returned to Lake Michigan should not create a water quality problem (Six comments).
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Response: As part of the analysis of return flow options conducted under the planning effort,
consideration was given to the impact of pollutant loadings on Lake Michigan; including consideration of
the average concentrations of the major conventional pollutants in effluent discharged from the City of
Waukesha wastewater treatment plant; and the ambient concentrations of those pollutants in Underwood
Creek and the Menomonee River, streams considered for receipt of return flow. The average
concentrations of ammonia-nitrogen, biochemical oxygen demand, total phosphorus, and total suspended
solids in the treated effluent concerned were all found to be approximately equal to, or less than, the
average ambient concentrations of these pollutants in the streams concerned. Average concentrations of
chlorides in the treated effluent discharge by the City of Waukesha plant were found to be higher than the
average ambient concentrations in these streams; however, the use of Lake Michigan water as a source of
water supply by the City of Waukesha would result in a significant reduction in the hardness of the water
provided by this utility and would, therefore, eliminate the need for water softening by the users, as is
currently necessary. This should result in a reduction in the concentration of chlorides discharged by the
Waukesha wastewater plant into receiving waters.
The State imposed effluent limitations that the City of Waukesha wastewater treatment plant is subject to
are more stringent than those that plants discharging to Lake Michigan are subject to. For example, the
weekly average concentration of total suspended solids discharged by the City of Waukesha wastewater
treatment plant is not to exceed 10 milligrams per liter (mg/l). By contrast, the weekly average
concentrations of total suspended solids discharged by the MMSD’s Jones Island and Southshore
wastewater treatment plants are not to exceed 45 mg/l. The Jones Island and Southshore treatment plants
are subject to an additional effluent limitation under which the monthly average concentration of total
suspended solids is not to exceed 30 mg/l. Similarly, depending on the month of the year, the weekly
average concentration of biochemical oxygen demand discharged by the City of Waukesha wastewater
treatment plant is not to exceed levels in the range of 8.2 to 10.0 mg/l. The weekly average concentrations
of biochemical oxygen demand discharged by the MMSD’s Jones Island and Southshore wastewater
treatment plants are not to exceed 45 mg/l. The Jones Island and Southshore treatment plants are subject
to an additional effluent limitation in which the monthly average concentration of biochemical oxygen
demand is not to exceed 30 mg/l. Moreover, the actual concentrations of biochemical oxygen demand and
suspended solids in the City of Waukesha wastewater treatment plant effluent are typically between 1.0
and 3.0 mg/l. In addition, the analyses recognized the potential impacts of the return flow on pollutant
loadings to Lake Michigan. However, the increase in loadings was estimated to be insignificant—less
than 1 percent—of the total loadings from the other sources of pollutionboth point and nonpointfrom
the Region. Consequently, review of the findings of the system-level analyses concluded that the return
flow concerned should not have a significant adverse effect on Lake Michigan. However, as previously
noted, additional environmental analyses of the return flow component is expected to be carried out under
second-level local planning and engineering by the City of Waukesha should it move forward with a
diversion application.
Comments Regarding Potential New Municipal Water Utilities
Sixty-nine comments were received which related to the proposed creation of new municipal water utilities to
serve specifically identified areas of the Region.


Comment: The new municipal water utilities proposed for the Village of Silver Lake, Village of Twin
Lakes, Town of Randall, and Town of Salem in Kenosha County and the associated proposed municipal
service areas and wells are unnecessary. In addition, some comments expressed opposition to creating
new municipal water utilities without specifying a proposed utility (65 comments).
Response: The proposed plan calls for the provision of municipal water supply to certain areas of the
Region that are currently served by private, onsite wells only if and when a need is demonstrated, and
then at the option of the affected residents and local units of government concerned. Absent a
demonstrated need and local initiative, residents and businesses of the areas would remain on individual
wells.
Additional text has been added to the report to clarify and emphasize these points.
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Comment: Where practical, the plan should favor expanding the service areas of existing water utilities
over the creation of new utilities in order to achieve economies of scale. This comment was made in a
letter from the Public Service Commission of Wisconsin (One comment).
Response: Two auxiliary recommendations have been added to the recommended plan. The first
identifies alternative means for providing public water supply to areas of existing and proposed urban
development that transcend municipal boundaries and that are not currently served by municipal water
supply facilities. The second identifies opportunities for integration among existing municipal utility
systems. The revised text includes a preference for the expansion of existing utility systems rather than
the creation of new utilities.



Comment: Concern was expressed about water from any wells drilled in the Town of Salem being
provided to other communities. Concern was also expressed about the Town of Salem being provided
with water by the City of Kenosha Water Utility (One comment).
Response: The number of wells planned, and the quantity of water estimated to be required, by the
proposed Town of Salem Water Utility under the preliminary recommended regional water supply plan
are based upon population, employment, and land use demand forecasts set forth in the adopted design
year 2035 regional land use plan. The proposed water supply plan does not envision the provision of
water by the Town of Salem Water Utility, should such a utility be created, to any other communities.
The proposed plan also does not envision the expansion of the Kenosha Water Utility service area to
those areas indicated to be served by municipal systems relying on groundwater water supply shown on in
Chapter IV of the planning report documenting the regional water supply plan. It should be noted that
expansion of the City of Kenosha Water Utility service area into the Town of Salem would require
approval under the Great Lakes-St. Lawrence River Basin Water Resources Compact. It is recognized,
however, that should a Town of Salem Water Utility be created, it would be logical to consider
interconnection to adjacent groundwater-supplied utilities for purposes of ensuring the provision of water
in the event of emergencies.



Comment: The proposed new municipal water utilities will spur development throughout Walworth
County, because developers will build where the development can be connected to a municipal system
(One comment).
Response: The plan actually envisions the restriction of new urban development to areas around the
periphery of existing urban development. The plan identifies only three potential new municipal utility
areas within Walworth County: the Potter Lake area in the Town of East Troy and the Town of Lyons
Sanitary District No. 2 area, and the existing urban-density development in the Delavan Lake Sanitary
District. The areas are all currently developed. In addition, the plan identifies limited areas immediately
adjacent to existing municipal water supply service areas, which are currently served by private wells, as
potential future municipal service areas. These areas currently contain urban-density development. In total
the areas concerned encompass fewer than five square miles, or about 1 percent, of the County. The
recommendations in the plan provide for the potential conversion of existing development from private to
public water supply. However, the plan envisions such conversion only if and when there is a need
demonstrated and then at the option of the affected residents and local units of government concerned.
Absent a demonstrated need and local initiative, residents and businesses would remain on individual
wells. The vast majority of Walworth County is envisioned to continue to rely on private wells.



Comment: The report should contain a more prominent statement that the plan recommends that new
municipal water utilities be formed only in the case of a demonstrated local need and if a local initiative is
undertaken (One comment).
Response: Additional text has been added to the report to clarify and emphasize these points.

Comments Regarding Proposed Year 2035 Water Supply Service Areas
Seven comments were received which related to the proposed expansion of specifically identified water utility
service areas.
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Comment: The proposed expanded municipal water supply service area for the Delavan Water and
Sewerage Commission and the Williams Bay Municipal Water Utility in Walworth County and the
associated proposed wells are unnecessary (Five comments).
Response: The plan calls for the provision of municipal water supply to certain areas that are currently
served by private, onsite wells only if and when a need is demonstrated and then at the option of the
affected residents and local units of government concerned. Absent a demonstrated need and local
initiative, residents and businesses of the areas would remain on individual wells.
Additional text has been added to the report to clarify and emphasize these points.



Comment: The plan should address the need to limit the potential future expansion of the City
of Waukesha (One comment).
Response: As part of an application for a diversion of water from Lake Michigan under the Great Lakes
Compact, the community applying for the diversion will have to submit an estimate of the proposed
volume of water to be diverted and a map showing its proposed water supply service area. The water
supply service area approved as part of any diversion request would limit provision of Lake Michigan
water to that service area. No expansion beyond the Waukesha Water Utility service area as delineated in
Chapter IV of the planning report documenting the regional water supply plan is envisioned under the
preliminary recommended regional water supply plan.



Comment: Since the Village of Richfield has incorporated, the inclusion of a portion of the
unincorporated area in the Village of Germantown Water Utility planned year 2035 service area, as
shown in Chapter IV of the planning report documenting the regional water supply plan, should be
reconsidered (One comment).
Response: While Map IV-14 of the planning report shows the area that is referred to in the comment as
being in the recommended year 2035 service area of the Village of Germantown Water Utility, the legend
to the map does indicate that this area could be served by a new utility. Several options are available for
providing municipal water service to this area and similar areas where the proposed expansion of an
existing utility’s service area would transcend municipal boundaries. In the case of Richfield, one option
would be to form a village utility district which would then contract with the existing utility for the
purchase of water to distribute within its service area. A second option would be to form a village utility
district which would develop its own sources of water supply. Another option would be to contract for
retail service from an existing utility. Although any of these forms of organization appear viable under the
preliminary recommended plan, as noted in a previous comment, the State Public Service Commission
encourages the regionalization of water supply systems in order to achieve economies of scale, and has
found that expanding existing utility service area boundaries is more favorable for rate payers and less
costly for utilities than the creation of new utilities. Additional text has been added to the report to clarify
this point.

Comments Regarding the Recommended Water Conservation Program Component of the Plan
Three comments were received which related to the proposed water conservation element of the preliminary
recommended plan.


Comment: The plan should provide more specifics regarding the recommended water conservation
programs (Two comments).
Response: The proposed plan recommends that the scope and content of the water conservation programs
be determined on a utility-specific basis, reflecting the type and sustainability of the source of supply and
existing infrastructure conditions. Details regarding the kinds of measures recommended for these
programs are set forth in Chapter IX of the planning report documenting the regional water supply plan;
while recommended levels of water conservation for individual utilities are set forth in Appendix J of the
planning report. The types of measures to be considered and the levels of conservation to be achieved are
based upon the information provided in SEWRPC Technical Report No. 43, State-of-the-Art Water
Supply Practices, July 2007. The recommended measures are intended to constitute a guide to be used by
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local utilities in developing utility-specific programs. Implementation of these programs will require
selection of measures and refining of program details in subsequent planning conducted by the individual
utilities.
The water conservation programs developed by the water utilities will have to be designed to meet the
requirements of the Wisconsin Department of Natural Resources rulemaking process. This rulemaking
process is being carried out to meet the requirements of the Great Lakes-St. Lawrence River Basin Water
Resources Compact and Wisconsin Act 227, related groundwater protection legislation, and the
September 2006 Report to the Governor on Water Conservation. The Wisconsin Act 227 requires that the
WDNR establish statewide water conservation and efficiency goals and objectives and to establish rules
specifying the requirements for water conservation and efficiency for applicants for new or increased
diversions. The WDNR is intending to initiate the water conservation rulemaking process during the
second half of 2009, with completion expected in late 2010. The Public Service Commission of
Wisconsin also considers any proposed water conservation measures during its review of water utility
budgets and rates.


Comment: Water conservation education is important (One comment).
Response: As noted above, the proposed plan recommends that the scope and content of the water
conservation programs be determined on a utility-specific basis, reflecting the type and sustainability of
the source of supply and existing infrastructure conditions. Details regarding the kinds of measures
recommended for these programs are set forth in Chapter IX of the planning report documenting regional
water supply plan; while recommended levels of water conservation for individual utilities are set forth in
an appendix to the planning report. Public information and education programming is specifically
identified as an element of each recommended level of water conservation program. As noted above, the
Public Service Commission of Wisconsin and the Wisconsin Department of Natural Resources have
important roles in establishing water conservation programs.

Comments Regarding the Placement of High Capacity Wells
Two comments were received regarding the need to regulate the placement and to monitor the performance of
high capacity wells.


Comment: Groundwater monitoring needs to be conducted in the area where a high-capacity well is
proposed before the well is drilled and commissioned (One comment).



Comment: An evaluation regarding the impacts of proposed high-capacity wells on surface waters and
private wells should be required (One comment).
Response: The plan includes provisions related to the siting of all new high-capacity wells and for the
analysis and monitoring of impacts of such wells in the shallow aquifer. These provisions specify the
measures that should be taken in the early stages of locating sites for high-capacity wells in the shallow
aquifer to develop the necessary understanding of the hydrogeological system associated with each
candidate site and its surrounding area and to assess the likelihood of impacts of proposed wells upon
nearby existing wells and surface waterbodies. These components also provide for monitoring of water
levels in the vicinity of new high-capacity wells in the shallow aquifer, both prior to and during the test
well phase of placement and during operation of the well. The recommendations for well monitoring have
been expanded to include baseline monitoring of private individual wells anticipated to be maintained in
the vicinity of a new large-capacity well.

Comments Suggesting Additional Recommendations to be Considered for Inclusion in the Plan
Five comments were received suggesting specific changes or additions to the preliminary recommended plan.


Comment: Additional recommended activities to reduce the reliance within Ozaukee County on shallow
groundwater withdrawals are needed in the plan (One comment).
Response: Under the preliminary recommended plan, groundwater withdrawals in Ozaukee County
would substantially decrease. For example, the amount of water withdrawn by municipal water utilities
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would, between 2000 and 2035, decrease from about 4.3 million gallons per day to about 0.9 million
gallons per day. The remaining withdrawals being attributed to the utilities serving the Villages of
Belgium and Fredonia and a portion of the Village of Newburg. Total withdrawals would decrease from
about 9.0 million gallons per day to about 4.0 million gallons per day including private individual onsite
wells and other self-supplied systems. This represents the greatest forecast decrease in withdrawals of any
county in the seven-county Region. Under the conditions associated with the preliminary recommended
plan, streams and watercourses in Ozaukee County would experience an average augmentation in
baseflow of about 15 percent. The regional water supply plan also includes recommendations related to
the siting of all new high-capacity wells and for the analysis and monitoring of impacts of such wells in
the shallow aquifer. In the event that potential impacts to surface waterbodies are determined to be likely
during this siting process, the plan recommends adoption of mitigative measures, such as relocation of
proposed high-capacity wells and enhancement of groundwater recharge.
Comment: Additional shallow aquifer recharge facilities should be incorporated into long-term
stormwater management planning (One comment).
Response: Map IX-1 of the planning report documenting the regional water supply plan shows the
location of the sites for recharge facilities that were used in the application of the aquifer simulation
model to help analyze the effects of the recharge facilities. The determination of the actual number of
facilities, their capacities, their locations, and their appropriate design will need to be determined on a
case-by-case basis during subsequent local planning and plan implementation efforts. The water supply
plan recommends that these facilities be constructed where evaluations conducted in conjunction with the
siting of high-capacity wells in the shallow aquifer indicate probable reductions in baseflows of streams
or of water levels in lakes or wetlands due to installation and operations of the wells. In addition, the plan
recommends preservation of existing recharge areas and the implementation of stormwater management
practices designed to maintain recharge will help to maintain recharge to the shallow aquifer.


Comment: The final plan should include a recommendation to study and formulate a road salt
management plan to deal with increases in concentrations of chloride in shallow wells (One comment).
Response: The recent update of the regional water quality management plan for the greater Milwaukee
area watersheds included several recommendations regarding reductions of chloride contributions to
surface waters.2 These included recommendations that municipalities and counties within the planning
area consider alternatives to current ice and snow control programs that would result in a reduction in the
amount of chlorides introduced into the environment. For the purpose of groundwater quality protection,
these recommendations will be incorporated into the regional water supply plan as an auxiliary
recommendation.



Comment: The final plan should include a recommendation to formulate a management plan for the
protection of the quality of water in shallow wells during major rainfall events (One comment).
Response: Design standards governing the placement of wells are intended to protect the water quality of
shallow wells in the event of flooding accompanying a major rainfall event. The current state-of-the-art
design practices for wells should ensure the quality of water in new shallow wells in the event of flooding
or stormwater impoundment accompanying a major rainfall event. These practices include watertight
construction and terminating wells at elevations above the flood elevation.



2

Comment: The remaining open space in Waukesha County, especially the high-recharge and very highrecharge areas, should be preserved for groundwater recharge (One comment).

SEWRPC Planning Report No. 50, A Regional Water Quality Management Plan Update for the Greater
Milwaukee Watersheds, December 2007.
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Response: The plan includes a groundwater recharge area protection component directed at preserving
existing groundwater recharge areas classified as having a high or very high recharge potential. This
component may be expected to be largely achieved through the implementation of the adopted design
year 2035 regional land use plan, since that plan recommends preservation of the environmental corridors,
isolated natural resource areas, and prime and other agricultural areas of the Region that facilitate
recharge. About 74 percent of the high rated and the very high rated recharge areas may be expected to be
preserved by inclusion in the environmental corridors, isolated natural resource areas, and prime and other
agricultural areas identified for preservation in the adopted land use. Careful design of new urban
development and the use of selected stormwater management practices is also recommended to increase
the level of preservation of the highly rated and very highly rated recharge areas.
Comments and Questions Regarding Implementation of the Plan
Eight comments were received regarding plan implementation.


Comment: What are the exact locations of the wells planned or proposed for Kenosha County and how
were these locations determined (Two comments)?



Comment: Maps should be included that show the proposed staging of the plan recommendations in fiveto 10-year increments (One comment).
Response: The level of detail requested in this comment is beyond the scope of systems-level planning.
The planning process used to prepare the regional water supply plan constitutes the first phase—the
systems planning phase—of what is a three-phase public works development process. Second-level local
planning and preliminary engineering constitutes the second phase in this sequential process, with final
design constituting the third phase. The systems planning phase concentrates on the definition of the
problems to be addressed and on the development and evaluation of alternative measures for resolution of
these problems on an areawide basis. Systems planning is intended to permit the selection, from among
available alternatives, of the most effective means to resolve the identified problems, in accordance with
agreed upon objectives and supporting standards. In this initial planning phase, each alternative plan
element is developed to sufficient detail to permit a sound, consistent comparison of the technical
practicality and economic feasibility of each alternative and a proper evaluation of its potential
environmental impacts. The identified areawide plan elements are carried into greater detail and depth in
the next phase—second-level planning and preliminary engineering. The specific location of wells and
the staging of water supply facility development will depend upon more detailed local planning and
engineering.



Comment: What if the elected officials of a municipality choose not to adopt and implement the
recommended plan (One comment)?
Response: The recommended regional water supply plan, like all of the Commission’s plans, will be an
entirely advisory plan. Under adoption, it will be certified to the constituent Counties and to the municipal
units of government within the Region, and to concerned State and Federal agencies, for consideration,
adoption, and implementation. The Commission has no authority to require the adoption or
implementation of its plans. Should a municipality or utility choose not to follow the plan
recommendations, the impact of such decisions will have to be evaluated by the Commission in
subsequent plan updates or amendments.



Comment: Future developers should be required to pay for and implement recommendations of the plan
(One comment).
Response: For some elements of the plan, this may be an option to be considered by the local units of
government concerned during plan implementation. It is a common practice for municipalities within the
Region to require developers to pay for, or to construct, some elements of the water supply infrastructure
required to serve newly developing areas.



Comment: The plan recommends that City of Hartford Utilities place greater reliance on the shallow
aquifer as a source of water supply. The utility’s last deep aquifer well was shut down in 2006 and is
planned to be abandoned in 2009 at which time the utility plans to have a new large capacity shallow
aquifer well and elevated storage tank operational (One comment).
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Response: Appropriate changes to the alternative and the recommended plan chapters of this report were
made in response to this comment. The revised text now documents the recent City of Hartford water
supply facility development and the abandonment of its existing deep aquifer well.


Comment: SEWRPC should establish benchmarks which communities should meet with respect to water
conservation, housing, and transportation. If the communities do not meet these benchmarks, SEWRPC
should not assist them in planning water system expansion, new wells, water treatment plants, or in other
efforts (One comment).
Response: Upon completion of the regional water supply plan, the Commission’s role in water supply
planning will be limited to supporting implementation efforts by the local units of government involved.
The Commission will have no direct role in those plan implementation actions. The powers and duties of
regional planning commissions are set forth in Chapter 66.0309 of the Wisconsin Statutes, and the work
of such commissions is clearly entirely advisory to plan implementation agencies. Withholding its
services to constituent counties and municipalities to coerce compliance with its plans would be
inconsistent with the Commission’s advisory role in governmental practices and procedures.



Comment: The Village Board of the Village of Germantown adopted a resolution indicating that, at this
time, it declined to adopt any plan that would commit the Village of Germantown water utility to connect
to Lake Michigan as a source of supply (One comment.)
Response: It is anticipated that implementation of a Lake Michigan water supply for the Village of
Germantown would most likely occur late in the plan implementation period. The plan recommends
conversion to a Lake Michigan water supply for most of the communities located east of the
subcontinental divide traversing the Region, albeit late in the planning period for the following reasons:
1) the favorable environmental impacts attendant to the recovery of the deep aquifer; 2) the reduction in
chloride discharges to surface waters; 3) the favorable impacts on stream flows; 4) the ability to preserve
the groundwater sources for other uses, such as agricultural; and 5) the opportunity to use available excess
production capacity at the Milwaukee Water Works. In any case, the regional water supply plan is an
advisory plan, and its adoption cannot commit a local unit of government to any action recommended in
the plan.

Questions Regarding the Need for the Plan
One comment was received regarding the need for the plan and the scope of the planning effort.


Comment: Who asked for the study and where can the scope of work be found (One comment)?
Response: The regional water supply planning program was undertaken by the Commission in response
to formal requests received from Kenosha, Racine, and Waukesha Counties, and from the City of
Waukesha, the Villages of Hartland and Wales, and the Town of Genesee. The scope of work for the
regional water supply planning program is described in the document entitled Regional Water Supply
Planning Program Prospectus, published by the Commission in September 2002. Importantly,
Wisconsin’s groundwater management law—Wisconsin 2003 Act 310—requires the preparation of a
water supply plan for southeastern Wisconsin. The regional plan documented herein is intended to fulfill
that requirement.

Comments Regarding the Presentation of Information in the Draft Planning Report
One comment was received regarding the presentation of the proposed plan in the final planning report.


Comment: The overlays of urban development should be removed from the recharge potential maps
shown at the public information meetings. Infiltration will continue to occur in low- and medium-density
residential areas (One comment).
Response: The maps were altered as suggested to show the recharge potential in areas of urban
development.
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Comments and Questions Regarding the Public Information Meetings
Three comments were received regarding notifications for the public informational meetings.


Comment: Every landowner should have been notified of the public information meetings by mail or
phone call (Two comments).
Response: The public information meetings were announced through a newsletter describing the
preliminary recommended plan which was sent to about 2,000 interested parties, including elected and
appointed officials of all the county and municipal governments within the Region. The hearings were
also advertised in 13 newspapers which serve the Region. Notification of such meetings to individual
landowners in a 2,700-square-mile Region of over 2.0 million residents cannot reasonably be expected at
the areawide, systems level of planning, the cost entailed being beyond the limited funding provided for
the planning effort.



Comment: Were local government officials given information about the plan prior to involving their
electors in public comment (One comment)?
Response: Over the course of the planning program, interested parties—including county and municipal
elected and appointed officials—were kept apprised of the progress and results of the planning program
through a series of three newsletters, and in many cases, personal briefings. Each newsletter was sent to
about 2,000 interested parties, including representatives of all the county and municipal units of
government within the Region. The Commission staff has also made 124 informational presentations to
groups on the plan, including groups of county and municipal officials.

Comments Included in Letters Received on the Preliminary Recommended
Water Supply Plan Which Were Judged to Require Formal Letter Responses
Seven letters commenting on the preliminary recommended plan were received from the City of Milwaukee,
interested organizations, and two faculty members of the University of Wisconsin. These comment letters were
multifaceted and raised a number of issues which were judged so important as to warrant letter response. Copies
of the comment letters and the responses are included in Appendix A-1.
A number of comments received related to the adopted regional land use plan—the primary foundational element
of the regional water supply plan. In response to those comments, it was noted that the adopted regional land use
plan was not based upon projections of population, employment, and existing land use development trends, as
assumed in the comments. Rather, the plan is based upon a set of carefully crafted regional development
objectives which seek to reverse historic trends. The population of Milwaukee County declined by almost 113,000
persons over the approximately 30-year period from 1970 to 2003. Despite that trend, the regional land use plan
envisions an increase in Milwaukee County population of almost 66,000 persons over the next 30 years.
Similarly, employment levels in Milwaukee County declined by about 20,000 jobs from 1990 to 2003. The
regional land use plan envisions an increase of over 39,000 jobs in Milwaukee County from 2003 to 2035. This
reversal of the decline in population and employment levels in the central county of the Region are, in the plan,
attended by major reductions in the historic growth levels of the outlying counties. For example, from 1970 to
2003 the population of Waukesha County increased by about 140,000 persons. The regional plan, however,
envisions that from 2003 to 2035 Waukesha County’s population would increase by about 76,000 persons. The
plan envisions similar reductions in the historic growth levels of the other collar counties. The regional land use
plan, then, seeks to recentralize development within the Region on the Kenosha, Racine, and Milwaukee
urbanized areas as much as possible, encouraging redevelopment and new development to occur at higher
densities in neighborhoods located in areas that either are already served by, or can readily be served by sanitary
sewerage, public water supply, mass transit, and police and fire protection.
In a related response, it was also indicated that many factors must be taken into account in the development of an
advisory land use plan that attempts to influence the land use pattern of a large region. In addition to the
availability of water supply, such factors include provision of transportation, sanitary sewerage, stormwater
management and flood control, and park and open space facilities; the maintenance of a productive agricultural
base; protection of air and water quality conditions; and protection of environmentally sensitive areas found
throughout the regional landscape.
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The Commission has long subscribed to principles which recognize that natural resource base factors should
influence the placement and intensity of urban development. This is why, for example, the Commission land use
plan seeks to protect the floodlands, wetlands, woodlands, and other environmentally sensitive lands found within
and beyond the Commission-identified environmental corridors. This is also why the Commission land use plan
seeks to protect the most productive agricultural soils of the Region. Groundwater and surface water resources
used for water supply are also important considerations in land use planning, and recognition of this importance
was one of the fundamental reasons why the Commission has long sought to prepare a regional water supply plan.
The Commission has always recognized the relationship that exists between land use planning and water supply
planning, and indicated at the very beginning of the water supply study effort that, should that planning effort
identify any water resource constraints on the development pattern envisioned in the adopted regional land use
plan, the Commission would initiate a process to amend the land use plan in an appropriate manner. This issue
was specifically discussed in a collegial manner during two of the Regional Water Supply Plan Advisory
Committee meetings. The cyclical approach of basing the regional water supply plan on the regional land use plan
and considering the need to amend the regional land use plan if a sustainability issue was demonstrated, was
agreed upon.
What has become clear in the regional water supply study is that water supply is not a limiting factor within this
Region with respect to the location of urban development either east or west of the subcontinental divide. Rather,
the analyses conducted in the regional water supply study indicate that the patterns and intensities of development
envisioned in the regional land use plan, which represent a departure from development activity trends over the
past 30 years, and a return to a more centralized development pattern, can be supported in a sustainable manner
under the recommended water supply plan. Accordingly, there is no basis for a change in the regional land use
plan based upon water supply considerations.
It was also noted that State law requires counties and municipalities to adopt “smart growth” plans if the counties
or municipalities are to exercise zoning, land subdivision control, or official map regulation. Within southeastern
Wisconsin, as of March 1, 2009, three of the seven counties adopted such plans and three are in the process of
completing such plans. These county plans essentially incorporate the adopted regional land use plan. In addition
to the county plans, 138 of the 146 municipalities within the Region have prepared, or are in the process of
preparing, such “smart growth” plans. Again, with some exceptions, these local plans substantially incorporate the
regional land use plan.
The comment letters and written responses also covered topics related directly to the preliminary regional water
supply plan. These comments and responses are contained in Appendix A-1.
Based upon the comments received and the responses thereto, the following actions regarding modifications to the
preliminary regional water supply plan were made.
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The recommended water supply plan includes a specific recommendation for application of a highcapacity well siting procedure that incorporates hydrologic analyses, performance monitoring, and
mitigation steps for siting of high-capacity wells. Chapter XI, “Plan Implementation,” includes a
recommendation for incorporating such procedures into State regulations.



Chapter XI, “Plan Implementation,” includes a recommendation that the environmental corridors
delineated on the adopted regional land use plan be expanded to include selected additional lands
categorized as having high or very high recharge characteristics.



The recommended water supply plan and plan implementation recommendations includes a specific
recommendation for the conduct of additional planning, engineering, legal, and environmental analyses to
meet the requirements of the Great Lakes-St. Lawrence River Basin Water Resources Compact when a
diversion of Lake Michigan water is involved in a plan implementation action. The conduct of the
analyses will be recommended as an essential part of the second-level local planning and preliminary
engineering and diversion permit application plan implementation activities.



The importance of the well siting procedure, water conservation, and groundwater recharge measures has
been highlighted for areas of the Region expected to rely on shallow aquifer water supplies.
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Milwaukee Times
January 8, 2009
Milwaukee Journal Sentinel
January 8, 2009
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El Conquistador
January 9, 2009
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El Conquistatador
January 9, 2009

Waukesha Freeman
January 13, 2009

West Bend Daily News
January 16, 2009

Oconomowoc Enterprise
January 15, 2009

Ozaukee News Graphic
January 20, 2009

Waukesha Freeman Lake Country
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Insider News
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Fronteras de la Noticia
January 21, 2009

Kenosha News
January 25, 2009

Fronteras de la Noticia
January 21, 2009
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Racine Journal Times
January 25, 2009

·

the findings and conclusions of a comparative
evaluation of these alternatives with respect to
the water supply planning objectives;

·

a description of a preliminary recommended plan
incorporating the best components of the initial
water supply plan alternatives for further
consideration; and

·

information regarding opportunities to provide
comments on the preliminary recommended
plan.

CONSIDERATION OF ALTERNATIVE
REGIONAL WATER SUPPLY PLANS
As part of the planning process, a number of problems
and issues related to water supply within the Region
were identified and characterized. Examples of these
problems and issues include the available quantity of
groundwater, the sustainability of groundwater sources,
groundwater quality, underutilization of existing Lake
Michigan water treatment plant capacities, impacts of
land use development on groundwater recharge, and the
ability of existing water supply system infrastructure to
meet existing and forecast water demands. Four
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a description of the initial water supply plan
alternatives developed for consideration and
evaluation;
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This newsletter is the third in a series of newsletters
reporting progress in the regional water supply planning
program. The first newsletter provided an overview of
the scope and content of the planning program, the
planning area, the water supply planning objectives and
their attendant standards formulated to guide the design
and evaluation of alternative and recommended water
supply plans, trends in regional water use, and existing
sources of water supply. The second newsletter provided
regional economic, demographic, and water use
forecasts, and described planned land use development
to the year 2035, and presented the findings and
conclusions of an evaluation of potential effectiveness
of water conservation measures; findings and
conclusions of a study of water supply law; and the
conceptual water supply plan alternatives initially
proposed for consideration and evaluation.

MI

HA

NEWSLETTER 3

A·

WAUKES

REGIONAL WATER SUPPLY PLAN
FOR SOUTHEASTERN WISCONSIN

H

HI

W
NGTON·WAL

O

DECEMBER 2008

STUDY PUBLIC INFORMATIONAL MEETINGS
A series of public information meetings has been scheduled to
be held throughout the Region in January and early February
2009. The purpose of these meetings is to brief residents of
the Region on the preliminary recommended regional water
supply plan and to provide an opportunity for comment. The
table below provides information on the dates and locations of
the upcoming meetings. Persons may choose to attend any of
the meetings they find most convenient. Staff will be available
in an “open house” format from 5:00 p.m. to 7:00 p.m. to
individually answer questions and provide information about
the regional water supply plan. A brief presentation of the plan
will be made by study staff at 6:00 p.m. Written comments may
be submitted throughout the meetings, including via dictation
to a court reporter.
Persons with special needs are asked to contact the
Commission offices a minimum of 72 hours in advance so that
appropriate arrangements can be made. Contact information
may be found on the back page of this newsletter. The
comment period on the preliminary recommended plan
extends through February 9, 2009, with comments accepted
via U.S. mail, fax, and email.
Date

Location

January 12, 2009

HeartLove Place, Bethel/
Enpowerment Rooms
3229 N. Dr. Martin Luther King, Jr. Drive
Milwaukee
United Community Center
Conference Rooms 1 and 2
1028 S. 9th Street, Milwaukee

January 13, 2009

January 14, 2009

Wauwatosa Public Library
Firefly Room
7635 W. North Avenue, Wauwatosa

January 20, 2009

Rotary Building
Frame Park
1150 Baxter Street, Waukesha

January 21, 2009

Washington County Fair Park Pavilion
Room 112
3000 County Highway PV, Town of Polk

January 22, 2009

Government Center
Room 214
100 W. Walworth Street, Elkhorn

January 26, 2009

Ozaukee County Administration Center
Auditorium
121 W. Main Street Port Washington
Kenosha County Office Building
Hearing Room
19600 75th Street, Bristol

January 29, 2009

February 2, 2009

Ives Grove Office Complex
Auditorium
14200 Washington Avenue, Sturtevant

Following these meetings, a record of public comments will be
assembled and provided to the Regional Water Supply
Advisory Committee and to the Commission for deliberations
in preparing a recommended plan.
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Table 1
SELECTED CHARACTERISTICS OF ALTERNATIVE REGIONAL WATER SUPPLY PLANS

Alternative Plan

New Components

2035
Lake Michigan
Supply Amount

2035
Groundwater
Pumpage Amounts

Alternative Plan 1: Design Year 2035
Forecast Conditions Under Existing
Trends and Committed Actions

110 wells (eight deep, 102 shallow)
77 storage tanks
17 radium treatment systems
2 water plant expansions

106 mgd, an increase from 77 mgd in
2005
67 mgd from shallow aquifer, an increase
from 42 mgd in 2005
39 mgd from deep aquifer, an increase
from 35 mgd in 2005

214 mgd, an increase from 206
mgd in 2005

Alternative Plan 2: Design Year 2035
Forecast Conditions With Limited
Expansions of Lake Michigan and
Shallow Groundwater Aquifer Supplies

138 wells (all shallow)
98 storage tanks
2 water treatment plant expansions
6 Lake Michigan supply connections

93 mgd, of which 72 mgd is from the
shallow aquifer and 21 mgd is from the
deep aquifer

227 mgd

Alternative Plan 3: Design Year 2035
Forecast Conditions with Groundwater
Recharge Enhancement

138 wells (all shallow)
98 storage tanks
2 water treatment plant expansions
6 Lake Michigan supply connections
83 rainfall infiltration sites
4 wastewater treatment infiltration system
9 deep aquifer injection wells

93 mgd, of which 72 mgd is from the
shallow aquifer and 21 mgd is from the
deep aquifer

227 mgd, plus 9 mgd used for
deep aquifer recharge

Alternative Plan 4: Further Expansion of
Lake Michigan Supply

102 wells (all shallow)
91 storage tanks
2 to 4 water treatment plant expansions or
new water treatment plant development,
depending upon the subalternative
selected
16 Lake Michigan supply connections
2 or 3 water treatment plant expansions,
depending upon the subalternative
selected
Lake Michigan return flow component

65 mgd, of which 50 mgd is from the
shallow aquifer and 15 mgd is from the
deep aquifer

255 mgd

Source: SEWRPC.

alternative regional water supply plans were developed and considered to address these problems and issues and to meet the
water supply objectives and supporting standards. Selected characteristics of these alternative plans are presented in Table 1.
Alternative Plan 1—Continuation of Existing Sources of Water Supply
This alternative plan, as shown on Map 1, would maintain the existing sources of water supply utilized by the Region's water
utilities: groundwater for those now using groundwater and Lake Michigan water for those now using Lake Michigan water.
For those groundwater-based utilities largely dependent upon the deep aquifer experiencing water quality problems, treatment
of the deep aquifer groundwater was assumed. In the Kenosha area, Lake Michigan water would continue to be provided west
of the subcontinental divide by the City of Kenosha Water Utility to portions of the Village of Pleasant Prairie, the Town of
Somers, and the Town of Bristol, as well as portions of the City itself, recognizing longstanding inter-municipal agreements,
investment in Lake Michigan water supply infrastructure, and provision for return flow already in place.
Alternative Plan 2—Limited Expansion of Lake Michigan and Shallow Groundwater Aquifer Supplies
This alternative plan, as shown on Map 2, would shift the source of supply of a limited number of communities from
groundwater to Lake Michigan water in order to reduce drawdowns in the deep aquifer and address water quality issues
associated with use of that aquifer. Under this alternative plan, four communities located east of the subcontinental
divide—the Villages of Germantown and Elm Grove, the eastern portion of the City of Brookfield, and a portion of the Town of
Yorkville—and two communities which straddle the subcontinental divide—the central portion of the City of New Berlin and
the City of Muskego—would be converted from groundwater to Lake Michigan water as the source of supply. These
communities already have return flow to Lake Michigan in place. In addition, for those groundwater-based utilities with deep
aquifer water quality problems, shallow aquifer groundwater sources would replace deep aquifer groundwater.
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Alternative Plan 3—
Map 1
Limited Expansion of
ALTERNATIVE PLAN 1-DESIGN YEAR 2035 FORECAST CONDITIONS
Lake Michigan and Shallow
UNDER EXISTING TRENDS AND COMMITTED ACTIONS
Groundwater Aquifer
Supplies with Groundwater
AREAS SERVED BY MUNICIPAL WATER
UTILITIES PROVIDING WATER FROM
Recharge Enhancement
LAKE MICHIGAN: 2035
This alternative plan would be the
AREAS SERVED BY MUNICIPAL WATER
UTILITIES PROVIDING GROUNDWATER:
2035
same as Alternative Plan 2, but would
EXISTING MUNICIPAL WATER
also include groundwater aquifer
TREATMENT PLANT NEEDING NO
EXPANSION
recharge measures for both the shallow
EXISTING MUNICIPAL WATER
and deep aquifers. Locations of the
TREATMENT PLANT TO BE EXPANDED
OR UPGRADED
systems that would provide these
PLANNED MUNICIPAL WELL (SHALLOW
measures are shown on Map 3.
AQUIFER)
PLANNED MUNICIPAL WELL (DEEP
Shallow groundwater aquifer recharge
AQUIFER)
measures would include identification
PLANNED MUNICIPAL WELL AND
RESERVOIR STORAGE FACILITY
and protection of the remaining most
(SHALLOW AQUIFER)
significant groundwater recharge areas
PLANNED MUNICIPAL WELL
AND RESERVOIR STORAGE
within the Region either through
FACILITY (DEEP AQUIFER)
preservation or development in a
PLANNED MUNICIPAL
WATER STORAGE FACILITY
manner which would preserve their
PLANNED WATER
TRANSMISSION MAIN
natural hydrology and rainfall
SUBCONTINENTAL DIVIDE
infiltration, enhancement of rainfall
infiltration through bioengineering of
about four square miles of open space
at sites selected to minimize the
impacts of groundwater use on lakes,
streams and wetlands, and the
development of systems for the further
treatment and discharge of wastewater
treatment plant effluent into the
shallow aquifer at selected locations.
The latter systems may violate current
State regulations and policies
regarding groundwater management,
and would require changes to, or
variances from, those regulations and
policies. Deep aquifer groundwater
recharge measures would involve
replenishment of the deep aquifer
through a series of groundwater
injection wells utilizing treated Lake
Michigan water from existing Lake
Source: Ruekert & Mielke, Inc. and SEWRPC.
Michigan water treatment facilities.
These injection wells would be located
east of the subcontinental divide. Such injection wells would also require changes to, or variances from, State regulations
and policies.
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Alternative Plan 4—Further Expansion of Lake Michigan Supply
This alternative plan, as shown on Map 4, would further expand the use of Lake Michigan as a source of water
supply—replacing groundwater as the source of supply—beyond that proposed in Alternative Plan 2, including expansion to
communities located east of the subcontinental divide, communities straddling the subcontinental divide, and non-straddling
communities in counties straddling the subcontinental divide. The additional communities using Lake Michigan water located
east of the subcontinental divide would include: the City of Cedarburg and the Villages of Fredonia, Grafton, and Saukville, all
in Ozaukee County. The additional communities using Lake Michigan water straddling the subcontinental divide would
include: the western portion of the City of Brookfield, the western portion of the Village of Menomonee Falls, the Town of
Brookfield, all in Waukesha County, and the Village of Union Grove in Racine County. The non-straddling communities using
Lake Michigan water in counties straddling the subcontinental divide would include: the Cities of Pewaukee and Waukesha,
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and the Villages of Lannon,
Pewaukee, and Sussex, all in
Wa u k e s h a C o u n t y. F o r a l l
communities converting from
groundwater to Lake Michigan
water, return flow of treated
wastewater would be provided.
Three options for return flow were
considered pending more detailed
second level environmental
assessments. These options were
return flow to Underwood Creek, a
tributary to the Menomonee River
which flows to Lake Michigan;
discharge to the Root River, a
tributary to Lake Michigan; or
discharge directly to Lake
Michigan.

Map 2
ALTERNATIVE PLAN 2-DESIGN YEAR 2035; FORECAST CONDITIONS
WITH LIMITED EXPANSION OF LAKE MICHIGAN SUPPLY
AREAS SERVED BY MUNICIPAL WATER UTILITIES
PROVIDING WATER FROM LAKE MICHIGAN: 2035
AREAS CONVERTED FROM GROUNDWATER TO
SURFACE WATER UNDER ALTERNATIVE PLANS 2
AND 3 COMPARED TO ALTERNATIVE PLAN 1: 2035
AREAS SERVED BY MUNICIPAL WATER UTILITIES
PROVIDING GROUNDWATER: 2035
EXISTING MUNICIPAL WATER TREATMENT PLANT
NEEDING NO EXPANSION
EXISTING MUNICIPAL WATER TREATMENT PLANT
TO BE EXPANDED OR UPGRADED
PLANNED MUNICIPAL WELL (SHALLOW AQUIFER)
PLANNED MUNICIPAL WELL (DEEP AQUIFER)
PLANNED MUNICIPAL WELL AND RESERVOIR
STORAGE FACILITY (SHALLOW AQUIFER)
PLANNED MUNICIPAL WELL AND RESERVOIR
STORAGE FACILITY (DEEP AQUIFER)
PLANNED MUNICIPAL WATER
STORAGE FACILITY
PLANNED NEW OR MODIFIED
MUNICIPAL PUMP OR
METERING STATION

Evaluation of Alternative Plans
PLANNED WATER
TRANSMISSION MAIN
Table 2 summarizes the projected
SUBCONTINENTAL DIVIDE
impacts of the alternative water
supply plans on the groundwater
and surface water systems of the
Region. Under Alternative Plan 1
conditions, drawdown of the deep
aquifer is expected to continue over
most of the Region, although the
rate of drawdown is expected to
slow significantly. By contrast,
Alternative Plans 2, 3, and 4 are
expected to result in drawups in the
deep aquifer over most of the
Region. Figure 1 shows that the
amount of drawup and the
geographical extent of the drawups
differ among these alternative
plans. The differences in the results
from these three alternative plans
show that higher drawups and more
widespread drawups in the deep
aquifer could be achieved by either
Source: Ruekert & Mielke, Inc. and SEWRPC.
providing enhanced recharge to the
deep aquifer or by shifting more
water utilities from using the deep aquifer to using Lake Michigan or the shallow aquifer as their source of water supply. The
results of the analyses as presented in Figure 1 indicate that Alternative Plans 2, 3, and 4 would all provide for sustainable use
of the deep aquifer.
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Table 2 summarizes the impacts of the four alternative water supply plans on the shallow aquifers and surface water systems.
Localized impacts in water levels in the shallow aquifer may be expected to occur around community wells under any of these
alternative plans. The average drawdowns on a county-wide basis which may be expected to result under the alternative plans
would be one foot or less, with localized maximums of less than 80 feet. Some reduction in groundwater-derived baseflow to
surface waterbodies would occur under each of the four alternative plans. While the average reduction would be small, some
localized impacts would be significant. The analyses indicate that higher reductions in groundwater-derived baseflow would
accompany greater reliance upon the shallow aquifer as a source of water supply. The analyses also indicate that lower
reductions in groundwater-derived baseflow could be achieved by either providing enhanced recharge to the shallow aquifer
or by shifting more water utilities from use of the shallow aquifer to use of Lake Michigan as their source of water supply.
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Table 3 summarizes the estimated
costs of the four alternative water
supply plans. The costs presented
represent those associated with all
new, expanded, or upgraded facilities.
Capital costs of the alternative plans
range from about $170 million for
Alternative Plan 1 to about $470
million for Alternative Plan 4. The
higher capital costs within this range
result from some alternative plans
requiring the construction of major
facilities to support shifting the
source of water supply for some
communities from the deep aquifer to
the shallow aquifer or Lake
Michigan, to provide return flow to
Lake Michigan, and to provide for
enhanced groundwater recharge. The
operations and maintenance costs
given in the table represent the net
amount arrived at by combining the
operations and maintenance costs of
the proposed new facilities and the
reductions in costs resulting from the
proposed replacement of existing
facilities, and the elimination of
individual residential water softener
or other water treatment devices.
Equivalent annual costs range from
about $6.2 million for Alternative
Plan 2 to about $14.3 million for
Alternative Plan 4.

Map 3
ALTERNATIVE PLAN 3-DESIGN YEAR 2035
GROUNDWATER RECHARGE FACILITIES
SHALLOW AQUIFER RECHARGE FACILITIES
RAINFALL INFILTRATION FACILITIES
MILLION GALLONS PER YEAR (MGY)
0.1 - 5.0
5.1 - 10.0
10.1 - 15.0
15.1 - 20.0
20.1 - 25.0

WASTEWATER TREATMENT PLANT
EFFLUENT INFILTRATION FACILITIES
MILLION GALLONS PER YEAR (MGY)
146
584
1,460
1,825

DEEP AQUIFER RECHARGE
FACILITIES

INJECTION WELLS
MILLION GALLONS PER YEAR (MGY)

365
SUBCONTINENTAL DIVIDE
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A comparative evaluation of the
alternative plans was conducted by
comparing the performance of each
plan with respect to attainment of the
water supply planning objectives and
their attendant standards (see page 7).
Based upon the comparative
evaluation of the four alternatives
considered, the following
conclusions were drawn:

Source: SEWRPC.

· Recovery of the deep groundwater aquifer could be achieved through a relatively limited shifting of utilities from use
of the deep groundwater aquifer to Lake Michigan as a source of supply and by placing greater reliance on the shallow
groundwater aquifer as a source of water supply. This would result in sustainable use of the deep aquifer,
· Although artificial recharge of the deep groundwater aquifer through injection wells would result in a greater rebound
in water levels, such recharge is not needed in order to achieve sustainability. In addition, the additional cost, potential
impacts on groundwater quality, and regulatory issues associated with this alternative make it an undesirable as well as
unnecessary way to achieve sustainable use of the deep groundwater aquifer,
· Shifting the source of water supply from the deep groundwater aquifer to the shallow groundwater aquifer would result
in reductions in groundwater-derived baseflow to some surface waters in the Region; however, many of the streams
D-9

that would experience
reductions receive supplements to baseflow from the
discharge of wastewater
treatment plant effluent.
Other streams, lakes, and
wetlands would experience
augmentations to baseflow,
·

Infiltration of treated
wastewater treatment plant
effluent into the shallow
groundwater aquifer could
supplement localized
recharge of the shallow
groundwater system;
however, the level of treatment required in order to
permit infiltration would
make this an expensive
option. In addition, significant groundwater
quality concerns and
regulatory issues are
associated with this option,

· Rainfall infiltration
systems could also
supplement localized
recharge of the shallow
groundwater system. In
some circumstances, such
systems may mitigate the
effects of pumping from the
shallow groundwater
aquifer,
·

Shifting the source of water
supply from groundwater
to Lake Michigan would
permit the abandonment of
point-of-use water softening systems and result in
less chloride being discharged to the environment,

Map 4
ALTERNATIVE PLAN 4-DESIGN YEAR 2035; FORECAST CONDITIONS
WITH FURTHER EXPANSION OF LAKE MICHIGAN SUPPLY
AREAS SERVED BY MUNICIPAL WATER UTILITIES
PROVIDING WATER FROM LAKE MICHIGAN: 2035
AREAS CONVERTED FROM GROUNDWATER TO
SURFACE WATER UNDER ALTERNATIVE PLANS 2
AND 3 COMPARED TO ALTERNATIVE PLAN 1: 2035
AREAS SERVED BY MUNICIPAL WATER UTILITIES
PROVIDING GROUNDWATER: 2035
EXISTING MUNICIPAL WATER TREATMENT PLANT
NEEDING NO EXPANSION
EXISTING MUNICIPAL WATER TREATMENT PLANT
TO BE EXPANDED OR UPGRADED
EXISTING MUNICIPAL WASTEWATER TREATMENT
PLANT
PLANNED MUNICIPAL WELL (SHALLOW AQUIFER)
PLANNED MUNICIPAL WELL (DEEP AQUIFER)
PLANNED MUNICIPAL WELL AND RESERVOIR
STORAGE FACILITY (SHALLOW AQUIFER)
PLANNED MUNICIPAL WELL AND
RESERVOIR STORAGE FACILITY
(DEEP AQUIFER)
PLANNED MUNICIPAL WATER
STORAGE FACILITY
PLANNED NEW OR MODIFIED
MUNICIPAL PUMP OR METERING
STATION
PLANNED WATER TRANSMISSION
MAIN
PLANNED WATER RETURN-FLOW
PIPELINE
SUBCONTINENTAL DIVIDE
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Source: Ruekert & Mielke, Inc. and SEWRPC.

· Delineation of groundwater recharge areas indicate that a high degree of protection of the best groundwater recharge
areas in the Region would be achieved through implementation of the adopted 2035 regional land use plan, specifically,
about 65 percent of the highly rated groundwater recharge areas and about 83 percent of the very highly rated recharge
areas may be expected to be maintained by inclusion in the environmental corridors, isolated natural areas, and prime
and other agricultural areas identified for preservation in the adopted land use plan and in rural residential areas.
Careful design of new residential development, for example by using cluster and conservation subdivision design, and
the use of selected stormwater management practices would be expected to increase this amount.
· Continued reliance upon the shallow and deep ground water aquifers as sources of supply for communities located
west of the subcontinental divide is viable with respect to the quantities required and available. This option, however, is
associated with a greater loss of baseflow to surface waters and higher chloride discharges to surface waters.
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Table 2
GROUNDWATER AND SURFACE WATER IMPACTS OF ALTERNATIVE REGIONAL WATER SUPPLY PLANS
Groundwater Level Impacts
Alternative Plan

Deep Aquifer

Shallow Aquifer

Surface Water Baseflow Impacts

Alternative Plan 1: Design Year
2035 Forecast Conditions
Under Existing Trends and
Committed Actions

Significant slowdown in the drawdown of the deep aquifer

Localized impacts around community wells

Average drawdown by county of 10 to 22 feet
Maximum drawdown of 64 feet.
No drawup

Average drawdown by county of one foot or less
Maximum drawdown of 76 feet

Alternative Plan 2: Design Year
2035 Forecast Conditions With
Limited Expansions of Lake
Michigan and Shallow
Groundwater Aquifer Supplies

Drawup in the deep aquifer
Average drawup by county of eight to 92 feet
Maximum drawup of 237 feet

Localized impacts around community wells
Average drawdown by county of one foot or less
Maximum drawdown of 76 feet

Average 5.3 percent reduction in
groundwater-derived baseflow
Average baseflow change by county of 2.0
percent augmentation to 10.4 percent
reduction
23 of 100 sensitive sites have reduction of 10
percent or more

Alternative Plan 3: Design Year
2035 Forecast Conditions with
Groundwater Recharge
Enhancement

Drawup in the deep aquifer
Average drawup by county of 14 to 212 feet
Maximum drawup of 368 feet

Localized impacts around community wells
Average drawdown by county of one foot or less
Maximum drawdown of 76 feet

Average 1.7 percent reduction in
groundwater-derived baseflow
Average baseflow change by county of 3.1
percent augmentation to 3.9 percent
reduction
16 of 100 sensitive sites have reduction of 10
percent or more

Alternative Plan 4: Further
Expansion of Lake Michigan
Supply

Drawup in the deep aquifer
Average drawup by county of 35 to 136 feet
Maximum drawup of 270 feet
No significant drawdown

Localized impacts around community wells
Average drawdown by county of one foot or less
Maximum drawdown of 51 feet

Average 0.7 percent reduction in
groundwater-derived baseflow

No significant drawdown

No significant drawdown

Average 4.5 percent reduction in
groundwater-derived baseflow
Average base flow change by county of 0.0
to 7.4 percent reduction
19 of 100 sensitive sites have reduction of 10
percent or more

Average baseflow change by county of 14.9
percent augmentation to 4.5 percent
reduction
13 of 100 sensitive sites have reduction of 10
percent or more

Source: SEWRPC.

WATER SUPPLY PLANNING OBJECTIVES
Objective No. 1—Support of Existing Land Use Patterns and Support and Direction of Planned Land Use Patterns
A regional water supply system which, through its capacity and efficiency, will effectively serve the existing regional land use
pattern, promote the implementation of the regional land use plan, and identify any constraints to development in subareas of
the Region which may require refinement of the regional land use plan.
Objective No. 2—Conservation and Wise Use of the Surface Water and Groundwater Supplies
A regional water supply plan which conserves and wisely utilizes the surface water and groundwater supplies of the Region so
as to sustain those supplies for future, as well as existing needs.
Objective No. 3—Protection of Public Health, Safety, and Welfare
A regional water supply system which protects the public health, safety, and welfare.
Objective No. 4—Economical and Efficient Systems
The development of water supply facilities, operational improvements, and policies, that are both economical and efficient, best
meeting all other objectives at the lowest practical cost, considering both long-term capital and operation and maintenance
costs.
Objective No. 5—Responsive and Adaptive Plans
The development of water supply systems, operations, and policies which are flexible and adaptive in response to changing
conditions.
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Figure 1
CONDITIONS IN THE DEEP AQUIFER ASSOCIATED WITH ALTERNATIVE WATER SUPPLY PLANS: 2035
ALTERNATIVE PLAN 1

ALTERNATIVE PLAN 2

CHANGE RELATIVE
TO 2005 CONDITIONS (FEET)
400
350
300

DRAWUP

250
200
150
100
50
25
5
5
25
50

DRAWDOWN

100
150
200
250
300
350
400

SUBCONTINENTAL DIVIDE
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Note:

Model nodes represent simulated
average conditions over an
approximately half-mile by half-mile
area and model input is to some
degree generalized. While this
level of resolution is sufficient to
compare impacts resulting from
alternative plans and conditions, it
is not sufficiently fine to resolve
differences in impacts between
groundwater characteristics on a
fine scale.

GRAPHIC SCALE
0
0

Source: U.S. Geological Survey.
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These findings indicated that each alternative plan
considered contained sound components that merit
consideration for inclusion in a recommended plan. It was
therefore concluded that a carefully constructed composite
plan incorporating the best components of the alternative
plans considered would be capable of meeting the planning
objectives more fully than any of the four alternative plans
initially considered.

Table 3
COSTS OF ALTERNATIVE REGIONAL WATER SUPPLY PLANS

Alternative Plan

DEVELOPMENT OF A PRELIMINARY
RECOMMENDED REGIONAL WATER
SUPPLY PLAN

Capital
(dollars)

Annual
O&M
a
(dollars)

Equivalent
Annual
(dollars)

Alternative Plan 1

170 million

5.1 million gross
5.1 million net

11.2 million

Alternative Plan 2

219 million

3.2 million gross
-3.3 million netb

6.2 million

Alternative Plan 3

368 million

8.6 million gross
2.1 million netb

12.9 million

Alternative Plan 4

470 million

7.3 million gross
-14.4 million netc

14.3 million

a

Elements of the Preliminary Recommended Plan
The preliminary recommended plan—a composite plan
combining the best elements of the alternative plans
considered—includes the following elements:
·

Gross operation and maintenance cost represents the operation and maintenance costs of new
upgraded and expanded facilities. Net operations and maintenance costs includes a credit for
reduced household water softening costs.
b

c

Includes a credit of $6.5 million for reduced household water softening costs.

Includes a credit of $21.7 million for reduced household water softening costs.

Source: SEWRPC.

For the vast majority of water utilities required to
serve existing and planned water supply service
areas, the existing sources of supply—generally Lake Michigan,the shallow aquifer, or a combination of shallow and
deep aquifers underlying the Region were determined to be adequate. Therefore, the plan proposes that these utilities
continue to utilize their existing sources of supply. The utilities concerned are shown in Table 4.

· The plan proposes that over time four utilities—the City of Delavan Water and Sewage Utility, the City of Elkhorn
Water Utility, the City of Hartford Water Utility, and the Town of Bristol Utility District No. 1—place greater reliance
on use of the shallow groundwater aquifer as a source of water supply either by replacing existing deep wells with
shallow wells or by supplementing pumpage from existing deep wells with pumpage from shallow wells as new wells
are constructed.
·

The plan proposes the conversion to Lake Michigan as a source of water supply of existing utility service areas, or
portions of utility service areas, which currently have return flow to Lake Michigan in place. Seven of these—(1) the
eastern portion of the City of Brookfield Municipal Water Utility service area, (2) the City of Cedarburg Light and
Water Commission, (3) the Village of Elm Grove, (4) the Village of Germantown Water Utility, (5) the Village of
Grafton Water and Wastewater Commission, (6) the Village of Saukville Municipal Water Utility, and (7) the Town of
Yorkville Utility District No. 1—are located east of the subcontinental divide. Two—the central portion of the City of
New Berlin Water Utility service area and the City of Muskego Public Water Utility—serve communities that straddle
the divide. These last two are within the Milwaukee Metropolitan Sewerage District sanitary sewer service area and,
therefore, have existing return flow.

· The plan proposes that certain areas of existing urban development that are currently served by private, onsite wells be
provided by municipal water supply either through the extension of service by existing utilities or in some cases by the
creation of new utilities. Such conversion is proposed only when need is demonstrated and at the option of the affected
utilities. Absent a demonstrated need, residents and businesses of the areas would remain on individual wells
indefinitely. Potential new utilities that would be required are listed in Table 5.
· The plan envisions that the existing, self-supplied water systems serving residential communities and most of the
systems serving commercial, institutional, and recreational land uses located within the planned municipal water
supply service areas will be connected to the municipal systems by the plan design year 2035. Under the plan, a number
of private, self-supplied water supply systems generally located beyond planned municipal water supply service areas
would remain. These include self-supplied residential, industrial, commercial, institutional, recreational, agricultural,
irrigation, and electric-power generation uses.
· The plan recommends the implementation of comprehensive water conservation programs, including both supply side
water supply efficiency measures and demand side water conservation measures. The scope and content of these
conservation programs are recommended on a utility-specific basis to reflect the source of supply and existing
infrastructure. Expected reductions in demand vary from 4 to 10 percent on an average daily demand basis and from 6
to 18 percent on a maximum daily demand basis.
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·

The plan includes a groundwater recharge area protection component directed at preserving existing groundwater
recharge areas classified as having a high or very high recharge. This component may be expected to be largely
achieved through the implementation of the adopted design year 2035 regional land use plan, since that plan
recommends preservation of the environmental corridors, isolated natural areas, prime and other agricultural areas of
the Region that facilitate recharge. The areas concerned are shown on Map 5. About 65 percent of the highly rated and
about 83 percent of the very highly rated recharge areas may be expected to be preserved by inclusion in the
environmental corridors, isolated natural areas, and prime and other agricultural areas identified for preservation in the
adopted land use. Careful design of new residential development and the use of selected stormwater management
practices would be expected to increase this amount.

·

The plan includes a stormwater management component which recommends the implementation of available
stormwater management practices, including treatment and infiltration systems, which—to the extent
practicable—will maintain the natural recharge of new residential and selected nonresidential land use developments.

·

The plan includes provisions related to the siting of all new high-capacity wells and for the analysis and monitoring of
impacts of such wells in the shallow aquifer. These provisions specify the measures that should be taken in the early
stages of locating sites for high capacity wells in the shallow aquifer to develop the necessary understanding of the
hydrogeological system associated with each candidate site and its surrounding area and to assess the likelihood of
impacts of proposed wells upon nearby existing wells and surface waterbodies. These components also provide for
monitoring of water levels in the vicinity of new high capacity wells in the shallow aquifer, both during the test well
phase of placement and during operation of the well.

·

The plan includes a provision encouraging the installation of enhanced rainfall infiltration systems in areas where
evaluations conducted in conjunction with siting of high capacity wells in the shallow aquifer indicate probable
reductions in baseflow to nearby surface waterbodies that are likely to affect streamflows or water levels in lakes or
wetlands due to installation and operations of these wells.

These last four components of the preliminary recommended plan are intended to form the basis of a process to minimize the
negative impacts to surface water systems associated with high-capacity well development.
Subalternatives to the Preliminary Recommended Plan
As part of the development of the preliminary recommended plan, two subalternatives were considered. Table 6 summarizes
their characteristics. The two subalternatives differ only with respect to the source of water supply for the City of Waukesha.
Under Subalternative 1, the City of Waukesha would continue to utilize groundwater as a source of supply, with the supply
being obtained by about an equal use of the shallow and deep aquifers. This subalternative is summarized on Map 6. Under
Subalternative 2, it is envisioned that the City of Waukesha would be connected to a Lake Michigan supply and would provide
a return flow to Lake Michigan. This subalternative is summarized on Map 7. Return flow could be provided by returning
treated wastewater either to Lake Michigan or to streams tributary to Lake Michigan. Examples of return flow options are
shown on Map 8. Subsequent detailed planning and engineering would be required to determine the best means of providing
this return flow.
Evaluation of Subalternatives to the Preliminary Recommended Plan
Table 7 summarizes the projected impacts of the subalternatives to the preliminary recommended water supply plans on the
groundwater and surface water systems of the Region. Both subalternatives to the preliminary recommended plan are
expected to result in drawups in the deep aquifer over most of the Region. Figure 2 shows that the amount of drawup and the
geographical extent of the drawups differ between these two subalternatives. The analyses indicate that higher and more
widespread drawups—or rises—in the deep aquifer could be achieved by utilizing Lake Michigan water as the source of
supply for the City of Waukesha than could be achieved by continuing to utilize groundwater as a source of supply. These
analyses also indicate that the deep aquifer in a large area comprised of portions of Kenosha, Racine, and Walworth Counties
may be expected to experience drawdowns in excess of five feet under Subalternative 2 conditions with lesser drawdown
amounts and less extensive drawdown areas under Subalternative 1 conditions. These drawdowns would most likely result
from the combined effects of pumping from the deep aquifer in the affected area and groundwater flow related to pumping in
more distant areas including Waukesha and northern Illinois.
Table 7 also summarizes the impacts of the two subalternatives to the preliminary recommended plan on the shallow aquifers
and surface water systems. Localized impacts in water levels in the shallow aquifer would be expected to occur around
municipal water utility wells under either of these subalternatives. The average drawdowns on a county-wide basis expected to
result under the subalternatives would be two feet or less, with localized maximums of less than about 71 feet. Some reduction
in groundwater-derived baseflow to surface waterbodies would occur under both of the subalternatives. While the average
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Table 4
UTILITIES CONSIDERED TO HAVE ADEQUATE EXISTING SOURCES OF WATER SUPPLY
UNDER THE PRELIMINARY RECOMMENDED REGIONAL WATER SUPPLY PLAN
County and Utility

Source of Supply

Kenosha County

County and Utility

Source of Supply

Walworth County

City of Kenosha Water Utility

Lake Michigan Self-Supplied

City of Lake Geneva Municipal Water
Utility

Groundwater Shallow Aquifer

Village of Paddock Lake Municipal
Water Utility

Groundwater Shallow Aquifer

City of Whitewater Municipal Water
Utility

Groundwater Deep Aquifer

Village of Pleasant Prairie Water Utility

Lake Michigan Purchased Supply

Village of Darien Water Works and
Sewer System

Groundwater Deep and Shallow
Aquifers

Town of Bristol Utility District No. 3

Lake Michigan Purchased Supply

Village of East Troy Municipal Water
Utility

Groundwater Deep and Shallow
Aquifers

Town of Somers Water Utility

Lake Michigan Purchased Supply

Village of Fontana Municipal Water
Utility

Groundwater Deep and Shallow
Aquifers

Village of Genoa City Municipal Water
Utility

Groundwater Deep and Shallow
Aquifers

Milwaukee County
City of Cudahy Water Utility

Lake Michigan Self-Supplied

Village of Sharon Waterworks and
Sewer System

Groundwater Deep and Shallow
Aquifers

City of Franklin Water Utility

Lake Michigan Purchased Supply

Village of Walworth Municipal Water and
Sewer Utility

Groundwater Shallow Aquifer

City of Glendale Water Utility

Lake Michigan Purchased Supply

Village of Williams Bay Municipal Water
Utility

Groundwater Deep and Shallow
Aquifers

City of Milwaukee Water Utility

Lake Michigan Self-Supplied

Country Estates Sanitary District

Groundwater Deep Aquifer

City of Oak Creek Water and Sewer
Utility

Lake Michigan Self-Supplied

Town of Bloomfield Pell Lake Sanitary
District No. 1

Groundwater Deep Aquifer

City of South Milwaukee Water Utility

Lake Michigan Self-Supplied

Town of East Troy Sanitary District No. 3

Groundwater Deep and Shallow
Aquifers

City of Wauwatosa Water Utility

Lake Michigan Purchased Supply

Town of Geneva Lake Como Sanitary
District No. 1

Groundwater Deep Aquifer

Town of Troy Sanitary District No. 1

Groundwater Shallow Aquifer

City of West Allis Water Utility

Lake Michigan Purchased Supply

Village of Brown Deer Public Water
Utility

Lake Michigan Purchased Supply

Washington County

Village of Fox Point Water Utility

Lake Michigan Purchased Supply

City of West Bend Water Utility

Groundwater Shallow Aquifer

Village of Greendale Water Utility

Lake Michigan Purchased Supply

Village of Jackson Water Utility

Groundwater Shallow Aquife r

Village of Shorewood Municipal Water
Utility

Lake Michigan Purchased Supply

Village of Kewaskum Municipal Water
Utility

Groundwater Shallow Aquifer

Village of Whitefish Bay Water Utility

Lake Michigan Purchased Supply

Village of Slinger Utilities

Groundwater Shallow Aquifer

We Energies-Water Services

Lake Michigan Purchased Supply

Allenton Sanitary District No. 1

Groundwater Deep Aquifer

Ozaukee County

Waukesha County

Village of Belgium Municipal Water
Utility

Groundwater Shallow Aquifer

We Energies-Water Services

Lake Michigan Purchased Supply

Racine County

City of Delafield Municipal Water Utility

Groundwater Deep and Shallow
Aquifers

City of New Berlin Water Utility (east)

Lake Michigan Purchased Supply

City of Oconomowoc Utilities

Groundwater Deep and Shallow
Aquifers

City of Burlington Municipal Waterworks

Groundwater Deep Aquifer

Village of Butler Public Water Utility

Lake Michigan Purchased Supply

City of Racine Water and Wastewater
a
Utility

Lake Michigan Self-Supplied

Village of Dousman Water Utility

Groundwater Deep and Shallow
Aquifers

Village of Caledonia West Utility District
Oak Creek

b

Lake Michigan Purchased Supply

Village Eagle Municipal Water Utility

Groundwater Shallow Aquifer

Village of Caledonia West Utility Distric t
Racine

b

Lake Michigan Purchased Supply

Village of Hartland Municipal Water
Utility

Groundwater Shallow Aquifer

Village of Caledonia East Utility District
Oak Creek

c

Lake Michigan Purchased Supply

Village of Menomonee Falls Water Utility
(east)

Lake Michigan Purchased Supply

Village of Caledonia East Utility District
Racine

c

Lake Michigan Purchased Supply

Village of Mukwonago Municipal Water
Utility

Groundwater Deep and Shallow
Aquifers

Village of Waterford Water and Sewer
Utility

Groundwater Deep and Shallow
Aquifers

Village of Sussex Public Water Utility

Groundwater Deep and Shallow
Aquifers

Village of Wind Point Municipal Water
Utility

Lake Michigan Purchased Supply

North Cape Sanitary District

Groundwater Shallow Aquifer

a

Includes the Village of Sturtevant Water Utility which was purchased by the City of Racine Water and Wastewater Utility in 2007 and is now served by the City Utility on a retail basis.

b

Includes the former Caddy Vista Sanitary District and the Former Caledonia Sanitary District No. 1 which were consolidated in 2007 to form the Caledonia West Utility District.

c

Includes the former Crestview Sanitary District and the former North Park Sanitary Districts which were consolidated in 2007 to form the Caledonia East Utility District.

Source: SEWRPC.
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reduction would be small, there are significant localized
impacts. The analyses indicate that higher reductions in
groundwater-derived baseflow would accompany greater
reliance by the City of Waukesha upon the shallow aquifer as
a source of water supply.

Table 5
POTENTIAL NEW MUNICIPAL WATER
UTILITIES ENVISIONED UNDER THE PRELIMINARY
RECOMMENDED REGIONAL WATER SUPPLY PLAN
County and Utility

Table 8 summarizes the estimated costs of the two
subalternatives to the preliminary recommended water
supply plan. The costs presented represent those associated
with all new, expanded, or upgraded facilities. Capital costs
of the preliminary recommended plan range from about
$276 million for Subalternative 1 to between $324 million
and $352 million for Subalternative 2, depending upon
which option for return flow would be found best for the
City of Waukesha. The gross annual operation and
maintenance costs of new facilities under the two
subalternatives are about $5.4 million for Subalternative 1
and range between $8.0 million and $8.5 million for
Subalternative 2, depending upon which option for return
flow would be found best for the City of Waukesha. It is
anticipated that under the plan there will be less need for
water softening in those areas proposed for conversion to a
Lake Michigan water supply. It is expected that this will
result in a reduction of costs to the public related to use and
operation of residential water softener or other point-of-use
water treatment devices ranging from $9.4 million under
Subalternative 1 to $16.7 million under Subalternative 2.
When the expected reductions in cost due to the potential
elimination of individual residential water softener or other
point-of-use water treatment devices are included,
Subalternative 1 would result in a net annual savings to the
public of about $4.0 million, and Subalternative 2 would
result in a net annual savings to the public of between about
$8.2 million and about $8.7 million. Equivalent annual costs
are estimated to be about $9.9 million for Subalternative 1
and to range between about $8.3 million and $10.5 million
for Subalternative 2, depending upon which option for
return flow would be found best for the City of Waukesha.

Kenosha County
Village of Silver Lake Proposed Utility
Village of Twin Lakes Proposed Utility
Town of Salem Proposed Utility
Powers-Benedict-Tombeau Lakes Area Proposed Utility
Ozaukee County
Town of Fredonia -Waubeka Area Proposed Utility
Racine County
Northwest Caledonia Area Proposed Utility District
Town of Burlington -Bohner Lake Area Proposed Utility District
Town of Dover -Eagle Lake Area Proposed Utility District
Town of Norway Area Proposed Utility
Village of Rochester Area Proposed Utility
Town of Rochester Area Proposed Utility
Town of Waterford Area Proposed Utility
Walworth County
Town of Lyons Area Proposed Utility
Town of East Troy -Potter Lake Area Proposed Utility
Washington County
Village of Newburg Area Proposed Utility
Waukesha County
Village of Big Bend Proposed Utility
Village of North Prairie Proposed Utility
Village of Wales Proposed Utility
Town of Eagle-Spring Lake Area Proposed Utility
Town of Oconomowoc -Okauchee Lake Area Proposed Utility
Town of Ottawa -Pretty Lake Area Proposed Utility
Town of Summit -Golden Lake Area Proposed Utility
Source: SEWRPC.

A comparative evaluation of the subalternatives to the
preliminary recommended plan was conducted by
comparing the performance of each subalternative with
respect to the attainment of the water supply planning objectives and attendant standards (see page 7).
Based upon the comparative evaluation of the two subalternatives to the preliminary recommended plan, the following
conclusions were drawn:
· There are viable options which rely on increased use of the shallow groundwater as a source of supply for communities
located west of the subcontinental divide,
· Both subalternatives to the preliminary recommended plan represent viable water supply plans for the Southeastern
Wisconsin Region,
· When Subalternative 2 is assumed to include the most costly return flow option for the City of Waukesha, the
equivalent annual costs of the two subalternatives to the preliminary recommended plan are about equal. When other
return flow options are considered, the equivalent annual cost of Subalternative 2 is less than that of Subalternative 1,
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Table 6
SELECTED CHARACTERISTICS OF SUBALTERNATIVE S TO THE PRELIMINARY RECOMMENDED PLAN

Alternative Plan

2035
Groundwater
Pumpage Amounts

Components

2035
Lake Michigan
Supply Amount

Subalternative 1: Design Year 2035
Forecast Conditions Intermediate
Expansion of Lake Michigan Supply
and City of Waukesha on
Groundwater Supply

112 wells (two deep, 110 shallow)
97 storage tanks
1 new water treatment plant
2 water treatment plant expansions
37 rainfall infiltration systems
7 Lake Michigan supply connections

88 mgd, an increase from 77 mgd in 2005
61 mgd from shallow aquifer
27 mgd from deep aquifer

232 mgd, an increase from 206 mgd in 2005

Subalternative 2: Design Year 2035
Forecast Conditions Intermediate
Expansion of Lake Michigan Supply
and City of Waukesha on Lake
Michigan Supply

104 wells (two deep, 102 shallow)
97 storage tanks
1 new water treatment plant
2 water treatment plant expansions
31 rainfall infiltration systems
8 Lake Michigan supply connections

78 mgd, nearly the same as in 2005
56 mgd from shallow aquifer
22 mgd from deep aquifer

242 mgd, an increase from 206 mgd in 2005

Source: SEWRPC.

Map 5
GROUNDWATER RECHARGE
PROTECTION COMPONENT OF
THE PRELIMINARY RECOMMENDED
WATER SUPPLY PLAN
AREAS OF HIGH OR VERY HIGH RECHARGE
POTENTIAL NOT PROTECTED THROUGH
IMPLEMENTATION OF THE 2035 LAND USE
PLAN
AREAS OF HIGH OR VERY HIGH RECHARGE
POTENTIAL PROTECTED THROUGH
IMPLEMENTATION OF THE
2035 LAND USE PLAN
SUBCONTINENTAL DIVIDE
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Source: SEWRPC.
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Map 6
SUBALTERNATIVE PLAN 1 TO THE
PRELIMINARY RECOMMENDED PLANINTERMEDIATE EXPANSION OF
LAKE MICHIGAN SUPPLY

AREAS SERVED BY MUNICIPAL WATER
UTILITIES PROVIDING WATER FROM LAKE
MICHIGAN: 2035
AREAS CONVERTED FROM GROUNDWATER
TO SURFACE WATER UNDER COMPOSITE
SUBALTERNATIVE PLANS 2 PLAN: 2035
AREAS SERVED BY MUNICIPAL WATER
UTILITIES PROVIDING GROUNDWATER: 2035
PLANNED MUNICIPAL WELL (SHALLOW
AQUIFER)
PLANNED MUNICIPAL WELL (DEEP AQUIFER)
PLANNED MUNICIPAL WELL AND RESERVOIR
STORAGE FACILITY (SHALLOW AQUIFER)
PLANNED MUNICIPAL WELL AND RESERVOIR
STORAGE FACILITY (DEEP AQUIFER)
EXISTING MUNICIPAL WATER TREATMENT
PLANT NEEDING NO EXPANSION
EXISTING MUNICIPAL WATER TREATMENT
PLANT TO BE EXPANDED OR UPGRADED
PLANNED NEW MUNICIPAL WATER
TREATMENT PLANT
PLANNED NEW OR MODIFIED MUNICIPAL
PUMP OR METERING STATION
PLANNED MUNICIPAL ELEVATED TANK
PLANNED MUNICIPAL REPUMP RESERVOIR
PLANNED WATER TRANSMISSION MAIN
SUBCONTINENTAL DIVIDE

GRAPHIC SCALE
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Source: Ruekert & Mielke, Inc. and SEWRPC.
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Map 7
SUBALTERNATIVE PLAN 2 TO THE
PRELIMINARY RECOMMENDED PLANINTERMEDIATE EXPANSION OF
LAKE MICHIGAN SUPPLY
(INITIALLY PREFERRED PLAN)
AREAS SERVED BY MUNICIPAL WATER
UTILITIES PROVIDING WATER FROM LAKE
MICHIGAN: 2035
AREAS CONVERTED FROM GROUNDWATER
TO SURFACE WATER UNDER COMPOSITE
SUBALTERNATIVE PLANS 2 PLAN: 2035
AREAS SERVED BY MUNICIPAL WATER
UTILITIES PROVIDING GROUNDWATER: 2035
PLANNED MUNICIPAL WELL (SHALLOW
AQUIFER)
PLANNED MUNICIPAL WELL (DEEP AQUIFER)
PLANNED MUNICIPAL WELL AND RESERVOIR
STORAGE FACILITY (SHALLOW AQUIFER)
PLANNED MUNICIPAL WELL AND RESERVOIR
STORAGE FACILITY (DEEP AQUIFER)
EXISTING MUNICIPAL WATER TREATMENT
PLANT NEEDING NO EXPANSION
EXISTING MUNICIPAL WATER TREATMENT
PLANT TO BE EXPANDED OR UPGRADED
PLANNED NEW MUNICIPAL WATER
TREATMENT PLANT
PLANNED NEW OR MODIFIED MUNICIPAL
PUMP OR METERING STATION
PLANNED MUNICIPAL ELEVATED TANK
PLANNED MUNICIPAL REPUMP RESERVOIR
PLANNED WATER TRANSMISSION MAIN
SUBCONTINENTAL DIVIDE

Note:

Under Subalternative 2 it is envisioned that
return flow would be provided from the City
of Waukesha to Lake Michigan by returning
treated wastewater either directly to Lake
Michigan or to streams tributary to Lake
Michigan. Examples of return flow options
are shown on Map 8
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Source: Ruekert & Mielke, Inc. and SEWRPC.
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Map 8
RETURN FLOW OPTIONS FOR THE PRELIMINARY RECOMMENDED WATER SUPPLY PLAN:
RETURN FLOW PIPELINES TO LAKE MICHIGAN, THE ROOT RIVER, AND UNDERWOOD CREEK

AREAS SERVED BY PUBLIC
WATER UTILITIES PROVIDING
WATER FROM LAKE MICHIGAN
UNDER ALTERNATIVE PLAN 1:
2035
AREAS CONVERTED FROM
GROUNDWATER TO SURFACE
WATER UNDER ALTERNATIVE
PLANS 4COMPARED TO
ALTERNATIVE PLAN 1: 2035
AREAS SERVED BY PUBLIC
WATER UTILITIES PROVIDING
GROUNDWATER: 2035

Note:

EXISTING MUNICIPAL WATER
TREATMENT PLANT NEEDING
NO EXPANSION
EXISTING MUNICIPAL WATER
TREATMENT PLANT TO BE
EXPANDED OR UPGRADED
EXISTING MUNICIPAL
WASTEWATER TREATMENT
PLANT
PLANNED NEW PUMPING
STATION

PLANNED WATER RETURN FLOW
PIPELINE: OPTIONS 1, 2, 3, AND 4
PLANNED WATER RETURN FLOW
PIPELINE: OPTION 1
PLANNED WATER RETURN FLOW
PIPELINE: OPTIONS 2 AND 4
PLANNED WATER RETURN FLOW
PIPELINE: OPTIONS 3 AND 4

GRAPHIC SCALE
0

1/2

1

2

3

4 MILE

SUBCONTINENTAL DIVIDE
0

4,000

8,000

16,000

24,000 FEET

Subsequent detailed planning and engineering will be required to determine the best means of providing return flow. Under all return flow options, an amount of treated
wastewater equal to at least the amount withdrawn would be conveyed from the City of Waukesha sewerage service area back to the Lake Michigan Watershed. The return
flow would be actively managed to minimize impacts on the Fox River during low flow periods and, for those options involving return flow via discharge of treated wastewater
into streams tributary to Lake Michigan, to eliminate return flow during flood-flow periods on the tributary streams. Since wastewater flows to the Waukesha treatment plant
typically consists of amounts of water 15 percent or more greater than the amounts of water used in the service area, active management of the return flow can be used while
meeting the return flow requirements.

Source: Ruekert & Mielke, Inc. and SEWRPC.

·

Subalternative 2 would result in greater drawups—or rises in the water levels—in the deep aquifer, less loss of
baseflow to surface waters, and a smaller amount of chloride being discharged to surface waters than Subalternative 1.

Based upon these findings, Subalternative 2 was selected for inclusion in the preliminary recommended plan. While both of
the subalternatives to the plan are considered to be equally cost-effective and are considered to be viable options which
generally meet the plan objectives and standards, Subalternative 2 would provide greater drawups in the deep groundwater
aquifer, lesser loss of baseflow to surface waters, and greater reductions in chloride discharges to surface waters than
Subalternative 1. Subalternative 2 meets the water supply planning objectives somewhat more fully than Subalternative 1 and
was therefore recommended for presentation as the initially preferred regional water supply plan for the Southeastern
Wisconsin Region.
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Figure 2
CONDITIONS IN THE DEEP AQUIFER ASSOCIATED WITH
SUBALTERNATIVES TO THE PRELIMINARY RECOMMENDED PLAN: 2035
SUBALTERNATIVE PLAN 1

CHANGE RELATIVE
TO 2005 CONDITIONS
(FEET)

SUBALTERNATIVE PLAN 2

SUBCONTINENTAL DIVIDE
Note:
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Model nodes represent simulated
average conditions over an
approximately half-mile by half-mile
area and model input is to some
degree generalized. While this
level of resolution is sufficient to
compare impacts resulting from
alternative plans and conditions, it
is not sufficiently fine to resolve
differences in impacts between
groundwater characteristics on a
fine scale.
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Source: U.S. Geological Survey.

Table 7
GROUNDWATER AND SURFACE WATER IMPACTS OF SUBALTERNATIVES TO THE PRELIMINARY RECOMMENDED PLAN
Groundwater Level Impacts
Alternative Plan

Deep
Aquifer

Shallow
Aquifer

Subalternative 1: Design Year 2035
Forecast Conditions Intermediate
Expansion of Lake Michigan Supply
and City of Waukesha on
Groundwater Supply

Drawup in the deep aquifer

Localized impacts around community wells

Average drawup by county of three to 39 feet
Maximum drawup of 225 feet
Some drawdown in southeastern Walworth County

Average drawdown by county of two feet or less
Maximum drawdown of 71 feet

Subalternative 2: Design Year 2035
Forecast Conditions Intermediate
Expansion of Lake Michigan Supply
and City of Waukesha on Lake
Michigan Supply

Drawup in the deep aquifer

Localized impacts around community wells

Average drawup by county of eight to 85 feet
Maximum drawup of 248 feet
No significant drawdown

Average drawdown by county of two feet or less
Maximum drawdown of 71 feet

Surface Water
Baseflow Impacts
Average 3.4 percent reduction in
groundwater-derived baseflow
Average baseflow change by county of 14.3
percent augmentation to 4.6 percent
reduction
26 of 100 sensitive sites have reduction of 10
percent or more
Average 2.0 percent reduction in
groundwater-derived baseflow
Average baseflow change by county of 14.9
percent augmentation to 4.5 percent
reduction
14 of 100 sensitive sites have reduction of 10
percent or more

Source: SEWRPC.
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Table 8
COSTS OF SUBALTERNATIVE S TO THE PRELIMINARY RECOMMENDED PLAN

Alternative Plan
Subalternative 1

Capital
(dollars)

Annual Operations and Maintenance Costa
(dollars)

Equivalent Annual
(dollars)

277 million

5.4 million gross

9.9 million

-4.0 million netb
Subalternative 2

325 to 352 millionc

8.0 to 8.5 million grossc

8.3 to 10.5 millionc

c,d

-8.2 to -8.7 million net
a

Gross operation and maintenance cost represents the operation and maintenance costs of new, upgraded and expanded facilities. Net operations and
maintenance cost includes a credit for reduced household water softening costs.

b

Includes a credit of $9.4 million for reduced household water softening costs.

c

Range of costs is based upon the costs of the options for return flow components.

d

Includes a credit of $16.7 million for reduced household water softening costs.

Source: SEWRPC.

SUSTAINABILITY OF THE PRELIMINARY RECOMMENDED PLAN
Sustainability with respect to water supply resources may be defined as the condition of beneficially using water
supply resources in such a way that while current and probable future needs are met, the resource is not
unacceptably damaged or diminished, but essentially conserved for future use. For the purposes of this water
supply planning program, the phrase “unacceptable damage or diminishment” is defined as a change in an
important physical property of the groundwater or surface water system—such as water level, water quality, water
temperature, recharge rate, or discharge rate—that approaches a significant percentage of the normal range of
variability of that property. Changes that are 10 percent or less of the annual or historic period of record range for
any property are considered acceptable, unless it can be shown that the cumulative effect of the changes will cause
a permanent change in an aquatic ecosystem by virtue of increasing the extremes of that property to levels known
to be harmful.
Water levels in the deep sandstone aquifer under most of the Region are expected to rise under the use and
recharge conditions envisioned under the initially preferred plan. This increase in water levels should ensure the
sustainability of this aquifer.
Because unconfined shallow aquifers are hydraulically connected to surface waterbodies, water levels in the
shallow aquifer are buffered by the surface water system. As a consequence, groundwater-derived baseflow to
surface waterbodies is a better indicator of impacts on the shallow groundwater system than water levels in the
shallow aquifer. Under the initially preferred plan, some surface waters in the Region are expected to experience
reductions in groundwater-derived baseflow. In many streams that are expected to experience reductions in
groundwater-derived baseflow, however, baseflow is supplemented by discharges of effluent from wastewater
treatment plants. For these streams, the impact of groundwater-derived baseflow reductions upon total streamflow
is expected to be small or negligible, since the groundwater withdrawals for the utility systems concerned are
returned to the streams through the wastewater treatment plants. The initially preferred plan includes mitigative
measures for those waterbodies expected to experience reductions in groundwater-derived baseflow that do not
receive contributions of treated effluent; however, some reduction in groundwater-derived baseflow, representing
about 2 percent of the total regional baseflow, is expected. Given that groundwater-derived baseflow typically
comprises between 20 and 50 percent of total streamflow, this is considered to be a small impact and within the
range considered acceptable.
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Conclusion
The preliminary recommended plan incorporating Subalternative 2 is considered as the initially preferred water supply plan
for the Southeastern Wisconsin Region to be presented for public review and reaction. This plan is summarized on Map 7. This
plan represents a means of providing a sustainable water supply for the Southeastern Wisconsin Region through the plan
design year of 2035 which is specifically designed to be consistent with the Great Lakes-St. Lawrence River Basin Water
Resources Compact and with the groundwater protection provisions of Chapter 281.34 of the Wisconsin Statutes. It provides a
flexible plan under which a number of options for the provision of the return flows required by the extension of Lake Michigan
as a source of supply to areas lying west of the subcontinental divide can be considered in subsequent more detailed plan
implementation steps. Under this plan, water levels in the deep sandstone aquifer may be expected to rise significantly over
most of the Region. Some waterbodies in the Region may be expected to experience reductions in groundwater-derived
baseflow under the initially preferred plan; however, in many of these waterbodies baseflow is augmented by discharges of
effluent from wastewater treatment plants and the impacts on total streamflow are expected to be minimal. The initially
preferred plan recommends mitigative measures for those surface waters not receiving these contributions, so that baseflow
reductions should not exceed about 2 percent of the total existing baseflow. Based upon public review and reaction, this
preliminary recommended plan will be refined as necessary to produce a final recommended plan.

FOR MORE INFORMATION
The findings and recommendations of the regional water supply planning program are being documented in a series of reports.
Several of these reports have been published and are available.
·

SEWRPC Technical Report No. 37, Groundwater Resources of Southeastern Wisconsin, June 2002.
-

·

SEWRPC Technical Report No. 41, A Regional Aquifer Simulation Model for Southeastern Wisconsin, June 2005.
-

·

This report identifies and analyzes water supply law applicable to the Southeastern Wisconsin Region, including law
applicable to the capture of water and law applicable to the ownership, operation, and financing of water supply systems.

SEWRPC Technical Report No. 47, Groundwater Recharge in Southeastern Wisconsin Estimated by a GIS-Based WaterBalance Model, July 2008.
-

·

This report presents the results of a review of the current and probable future state-of-the-art practices in water supply
source development, water treatment, water transmission, water storage, and water conservation and reuse.

SEWRPC Technical Report No. 44, Water Supply Law, April 2007.
-

·

This report documents the development, calibration, and testing of a three-dimensional groundwater aquifer simulation
model which can be used to forecast water levels and groundwater flow under various water demand scenarios.

SEWRPC Technical Report No. 43, State-of-the-Art of Water Supply Practices, July 2007.
-

·

This report documents the hydrogeology of the Southeastern Wisconsin Region. It presents information and mapping
related to soils and their ability to attenuate contaminants before they reach the groundwater system, the glacial and
bedrock geology of the Region, groundwater aquifers of the Region, groundwater quality, and potential sources of
groundwater contamination.

This report documents the development of a soil water balance model used to estimate groundwater recharge in
Southeastern Wisconsin. It presents estimates of present day recharge and delineates areas of high recharge.

Additional reports, including a planning report documenting the plan, are in preparation.

Electronic copies of these reports are available on the Commission's website (http://www.sewrpc.org). Copies can also be ordered
from the Commission's office.

NEXT STEPS
The following are the key remaining steps in the regional water supply planning process, and when each is expected to be
completed:
·

Presentation of initially preferred plan to elected officials—November 2008 to January 2009.

·

Series of public meetings—January to early February 2009.

·

Adoption of the regional water supply plan—Spring 2009.
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CONTACT INFORMATION
Further information on the regional water supply study, including all study materials—Advisory Committee meeting minutes, plan
chapters, presentations, and study reports—are all available on the Commission's website.
Website:
Phone:
Fax:
Mail:
E-mail:

www.sewrpc.org
(262) 547-6721
(262) 547-1103
W239 N1812 Rockwood Drive
P.O. Box 1607
Waukesha, WI 53187
sewrpc@sewrpc.org

This newsletter was mailed directly to a list of individuals and organizations that have expressed interest in receiving such information.
If you did not receive this newsletter directly, and would like to receive future issues, please contact the Commission using the contact
information above.
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DECEMBER 2008

A preliminary recommended plan for water supply in southeastern Wisconsin through the year 2035 has been
completed for public review. This brochure very briefly summarizes a few key elements of that plan. A series of detailed
newsletters, plan chapters, Advisory Committee minutes, and other materials are also available at
www.sewrpc.org/watersupplystudy.

Why a Regional Water Supply Plan is Important
Few things affect our regional vitality and quality of life as much as clean and sustainable sources of water for public and
private uses. Everything from drinking water to sanitary waste disposal, industrial and commercial needs to waterbased recreation, and fighting fires to irrigating lawns, gardens, and croplands are reliant upon our water supply. It is true
that we live in a generally “water rich” region. However, natural environmental limitations combined with overuse of
some water sources and underused reserves of other sources requires proper planning and sound management. If we
as a region are to grow and realize our competitive economic advantages tied to water, then we must act wisely. The
Regional Water Supply Plan is designed to help us do so.

Major Plan Components
The following were identified and evaluated:
·

Water supply service areas and forecast demand for water use.

·

Water conservation efforts to reduce demand.

·

Alternative sources of water supply and basic infrastructure to deliver that supply.

·

Groundwater recharge areas to be protected.

The map on the reverse side shows the preliminary recommended plan for water supply in the Region through the year
2035, after careful consideration of the above components.

Some Key Water Supply Plan Recommendations
The preliminary recommended plan is a composite plan combining the best elements of the alternatives that were
considered. Some of the key elements are:
·

Comprehensive water conservation programs including both supply side efficiency measures and demand
side water conservation measures would be implemented on a utility-specific basis. Expected reductions in
demand vary from 4 to 10 percent on an average daily basis and from 6 to 18 percent on a maximum daily basis.

·

A groundwater recharge area protection component would preserve areas classified as having a high or very
high recharge largely through implementation of the adopted year 2035 regional land use plan. That plan
recommends preservation of the environmental corridors, isolated natural areas, prime and other agricultural
areas that benefit groundwater recharge by allowing precipitation to infiltrate or soak into the ground. About 74
percent of the highly rated and very highly rated recharge areas are thus expected to be preserved. Careful
design of new development and stormwater management practices should increase this amount.

·

Mostly continued use of existing water supply sources—with supply facility expansion—would prevail for
the vast majority of water utilities. Certain areas of existing urban development currently served by private, onsite
wells would be provided with municipal water supply when need is demonstrated and at the option of the affected
areas. Absent a demonstrated need, residents and businesses of these areas would remain on individual wells

·

Strategic conversion to Lake Michigan as a source of water supply (green areas on the map) is
recommended for nine communities which currently have return flow to Lake Michigan in place. Seven of
these—the eastern portion of the City of Brookfield, the City of Cedarburg, the Village of Elm Grove, the Village of
Germantown, the Village of Grafton, the Village of Saukville, and the Town of Yorkville—are located east of the
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Conclusion
The preliminary recommended plan represents a flexible means of providing a sustainable water supply for the Region
through 2035, consistent with the Great Lakes Compact and with the groundwater protection provisions of the
Wisconsin Statutes. Under this plan, presently reduced water levels in the deep source of groundwater may be expected
to recover significantly over most of the Region. The impacts on total streamflow are expected to be minimized. Based
upon public review and reaction, this preliminary recommended plan will be refined as necessary to produce a final
recommended plan.
Public comments are welcome through March 16, 2009, by mail – SEWRPC, P.O. Box 1607, Waukesha, WI 53187; fax
– (262) 547-1103; email – rbiebel@sewrpc.org; or online at www.sewrpc.org/watersupplystudy. Further information is
available online or by calling (262) 547-6721.
PRELIMINARY RECOMMENDED WATER
SUPPLY PLAN FOR SOUTHEASTERN
LEGEND
AREAS SERVED BY MUNICIPAL WATER UTILITIES
PROVIDING WATER FROM LAKE MICHIGAN: 2035
AREAS CONVERTED FROM GROUNDWATER TO SURFACE WATER: 2035
AREAS SERVED BY MUNICIPAL WATER
UTILITIES PROVIDING GROUNDWATER: 2035
PLANNED MUNICIPAL WELL (SHALLOW AQUIFER)
PLANNED MUNICIPAL WELL AND RESERVOIR
STORAGE FACILITY (SHALLOW AQUIFER)
PLANNED MUNICIPAL WELL AND RESERVOIR
STORAGE FACILITY (DEEP AQUIFER)
EXISTING MUNICIPAL WATER TREATMENT PLANT NEEDING NO EXPANSION
EXISTING MUNICIPAL WATER TREATMENT
PLANT TO BE EXPANDED OR UPGRADED
PLANNED NEW MUNICIPAL WATER TREATMENT PLANT
PLANNED NEW OR MODIFIED MUNICIPAL PUMP OR METERING STATION
PLANNED MUNICIPAL ELEVATED TANK
PLANNED MUNICIPAL REPUMP RESERVOIR
PLANNED WATER TRANSMISSION MAIN
SUBCONTINENTAL DIVIDE

NOTES: ·

THE SUBCONTINENTAL DIVIDE SEPARATES THE MISSISSIPPI
RIVER DRAINAGE BASIN TO THE WEST FROM THE GREAT
LAKES DRAINAGE BASIN TO THE EAST.

·

IT IS ENVISIONED THAT RETURN FLOW WOULD BE PROVIDED
FROM THE CITY OF WAUKESHA TO LAKE MICHIGAN BY
RETURNING TREATED WASTEWATER EITHER DIRECTLY TO
LAKE MICHIGAN OR TO STREAMS TRIBUTARY TO THE LAKE.

·

THE RECOMMENDED PLAN ALSO INCLUDES WIDESPREAD
GROUNDWATER RECHARGE MEASURES (NOT SHOWN).

·

RESIDENCES OUTSIDE OF MUNICIPAL WATER UTILITIES WILL
CONTINUE TO BE SERVED BY THEIR OWN PRIVATE WELLS
(MOSTLY RURAL AREAS IN WHITE ON MAP).

·

SHALLOW AND DEEP SOURCES OF GROUNDWATER IN THE
REGION ARE CALLED AQUIFERS. AN AQUIFER IS AN EARTH
LAYER HOLDING ADEQUATE UNDERGROUND WATER BETWEEN
GRAINS OF SAND/GRAVEL OR CRACKS IN BEDROCK, FROM
WHICH A USABLE WATER SUPPLY CAN BE PUMPED VIA WELLS.

0

GRAPHIC SCALE
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Source: Ruekert & Mielke, Inc. and
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DICIEMBRE 2008

Un plan preliminar recomendado de suministro de agua en el sureste de Wisconsin hasta el año 2035 ha sido
completado para revisión pública. Este folleto resume muy brevemente unos pocos puntos importantes del plan. Una
serie de boletines detallados, capítulos del plan, minuta del Comité Consultivo, y otros materiales están también
disponibles en www.sewrpc.org/watersupplystudy.

Porque un Plan Regional de Suministro de Agua es Importante
Pocas cosas afectan nuestra vitalidad regional y calidad de vida tanto como las fuentes de agua limpia y sustentable
para usos públicos y privados. Todo desde agua para beber a disposición sanitaria de desperdicio, de necesidades
industriales y comerciales a recreaciones acuáticas, del combate de fuegos al riego de prados, jardines, y tierras de
labranza es dependiente de nuestro suministro de agua. Es verdad que vivimos en una región generalmente “rica en
agua”. Sin embargo, limitaciones ambientales naturales combinadas con la sobre explotación de algunas fuentes de
agua y el bajo uso de reservas de otras fuentes requieren una planeación apropiada y una administración sólida. Si
nosotros, como región, esperamos crecer y realizar nuestras ventajas económicas competitivas vinculadas al agua,
entonces debemos de actuar prudentemente. El Plan Regional de Suministro de Agua está diseñado a ayudarnos a
hacerlo.

Componentes Principales del Plan
Las siguientes fueron identificadas y evaluadas:
· Areas de servicio del suministro de agua y demanda pronósticada de uso del agua.
· Esfuerzos de conservación del agua para reducir demanda.
· Otras opciones de fuente de suministro de agua e infraestructura básica para abastecerla.
· Areas de recarga de aguas subterráneas a ser protegidas.
El mapa en la parte posterior muestra el plan preliminar recomendado para suministro de agua en la Región hasta el
año 2035, después de una cuidadosa consideración de las componentes arriba mencionadas.

Algunas Recomendaciones Importantes del Plan para Suministro de Agua
El plan preliminar recomendado es un plan compuesto combinando los mejores elementos de las alternativas que
fueron consideradas. Algunos de los elementos principales son:
· Programas comprensivos de conservación de agua incluyendo medidas de eficiencia del lado de la oferta y
medidas de conservación de agua del lado de la demanda que serían implementadas de una manera específica
para cada compañía de servicios públicos de agua. Las reducciones esperadas en la demanda varían de un 4 a
un 10 por ciento basados en promedios diarios de consumo y de un 6 a un 18 por ciento basados en consumo
máximo diario.
· Una componente de protección de áreas de recarga de aguas subterráneas preservaría áreas clasificadas
que tienen un alta o muy alta recarga mayormente a través de la implementación del plan regional adoptado para
el uso de la tierra hasta el año 2035. El plan recomienda la preservación de los territorios ambientales, áreas
aisladas naturales, las mejores y otras tierras de cultivo que benefician la recarga de aguas subterráneas al
permitir que la precipitación se infiltre o remoje el suelo. Cerca del 74% de las altamente clasificadas o muy
altamente clasificadas áreas de recargo se esperan ser preservadas. El diseño cuidadoso de nuevos desarrollos
y prácticas de manejo de aguas de lluvias deben de incrementar esta cantidad.
· Mayormente se continuaría utilizando las existentes fuentes de suministro de agua―con la expansión de
las plantas de abastecimiento―para la gran mayoría de las compañías de servicios públicos de agua. Ciertas
áreas de desarrollo urbano existentes actualmente servidas por pozos privados locales serían abastecidas con
suministros de aguas municipales cuando la necesidad fuese demostrada y a la opción de las áreas afectadas.
Sin una necesidad demonstrada los residentes y los negocios de estas áreas permanecerán bajo pozos
individuales.
· Una conversión estratégica al Lago Michigan como fuente de suministro de agua (áreas verdes en el mapa)
es recomendada para nueve comunidades las cuales actualmente tienen flujos de retorno de agua al Lago
Michigan. Siete de éstas―el lado Este de la Ciudad de Brookfield, la Ciudad de Cedarburg, La Villa de Elm Grove,
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Conclusión
El plan preliminar recomendado representa una manera flexible de proveer un suministro de agua sustentable para la
Región hasta el año 2035, consistente con el Convenio de los Grandes Lagos y con las provisiones de protección de
agua subterránea de los Estatutos de Wisconsin. Bajo este plan, pudiese esperarse que los niveles de agua
actualmente bajos en las fuentes profundas de aguas subterráneas se recuperasen significativamente en la mayoría
de la región. Los impactos en el total del caudal se esperan sean minimizados. Basado en la revisión y reacción del
público, este plan preliminar recomendado será refinado como sea necesario para producir un plan final recomendado.
Comentarios del público son bienvenidos hasta el 16 de Marzo, 2009, por correo – SEWRPC, P.O. Box 1607,
Waukesha, WI 53187; fax – (262) 547-1103; correo electrónico – rbiebel@sewrpc.org; o en línea at
www.sewrpc.org/watersupplystudy. Más información está disponible en línea o llamando al (262) 547-6721.
PLAN PRELIMINAR RECOMENDADO DE
SUMINISTRO
LEYENDA
AREAS SERVIDAS POR COMPAÑIAS MUNICIPALES DE SERVICIOS
PUBLICOS DE AGUA OFRECIENDO AGUA DEL LAGO MICHIGAN: 2035
AREAS CONVERTIDAS DE AGUAS SUBTERRANEAS A AGUAS DE SUPERFICIE: 2035
AREAS SERVIDAS POR COMPAÑIAS MUNICIPALES DE SERVICIOS
PUBLICOS DE AGUA OFRECIENDO AGUA SUBTERRANEA: 2035
POZO MUNICIPAL PLANEADO (ACUIFERO SUPERFICIAL)
POZO Y OBRA DE RESERVA/ALMACENAMIENTO
MUNICIPAL PLANEADO (ACUIFERO SUPERFICIAL)
POZO Y OBRA DE RESERVA/ALMACENAMIENTO
MUNICIPAL PLANEADO (ACUIFERO PROFUNDO)
PLANTA MUNICIPAL DE TRATAMIENTO DE AGUA EXISTENTE QUE NO NECESITA
EXPANSION
PLANTA MUNICIPAL DE TRATAMIENTO DE AGUA EXISTENTE
QUE NECESITA EXPANSION O MEJORAMIENTO
NUEVA PLANTA MUNICIPAL DE TRATAMIENTO DE AGUA PLANEADA
NUEVA O MODIFICADA ESTACION MUNICIPAL DE BOMBEO Y/O MEDICION PLANEADA
TANQUE ELEVADO MUNICIPAL PLANEADO
RESERVA DE REBOMBEO MUNICIPAL PLANEADA
TUBERIA PRINCIPAL DE CONDUCCION DE AGUA PLANEADA
NOTAS: ·

LA DIVISIÓN SUBCONTINENTAL SEPARA EL ÁREA DE CAPTURA DE
DIVISION SUBCONTINENTAL
DRENAJE DEL RÍO MISSISSIPI AL OESTE DEL ÁREA DE CAPTURA DE
DRENAJE DE LOS GRANDES LAGOS AL ESTE.

·

SE PREVEE QUE EL FLUJO DE RETORNO SERÍA PROVISTO DE LA
CIUDAD DE WAUKESHA AL LAGO MICHIGAN MEDIANTE REGRESAR EL
AGUA DE DESPERDICIO TRATADA YA SEA DIRECTAMENTE AL LAGO
MICHIGAN O A CORRIENTES TRIBUTARIAS A EL LAGO.

·

EL PLAN RECOMENDADO TAMBIÉN INCLUYE EXTENSAS MEDIDAS PARA
EL RECARGO DE AGUAS SUBTERRÁNEAS (NO SE MUESTRAN).

·

RESIDENCIAS FUERA DE LAS ÁREAS DE SERVICIO DE LAS COMPAÑÍAS
MUNICIPALES DE SERVICIOS PÚBLICOS DE AGUA CONTINUARÁN
SIENDO SERVIDAS POR SUS PROPIOS POZOS PRIVADOS
(MAYORMENTE LAS ÁREAS RURALES EN BLANCO EN EL MAPA).

·

FUENTES SUPERFICIALES Y/O PROFUNDAS DE AGUA SUBTERRÁNEA
EN LA REGIÓN SON LLAMADOS ACUÍFEROS. UN ACUÍFERO ES UNA
CAPA DE LA TIERRA ALMACENANDO UNA CANTIDAD ADECUADA DE
AGUA SUBTERRÁNEA ENTRE GRANOS DE ARENA/GRAVA O GRIETAS EN
ROCAS, DE DONDE UN SUMINISTRO DE AGUA APROVECHABLE PUEDE
SER BOMBEADO POR MEDIO DE POZOS.
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