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SUMMARY
INTRODUCTION

This report documents an update to the Southeastern Wisconsin Regional Planning Commission’s (SEWRPC) regional water quality management plan for the greater Milwaukee watersheds, as well as the process used to arrive at that plan. The plan update is for the design year 2020 and represents a major amendment to the regional water quality management plan for Southeastern Wisconsin.
 This plan was prepared in conjunction with the Milwaukee Metropolitan Sewerage District’s (MMSD) 2020 Facilities Plan. That joint planning effort is designated as the “Water Quality Initiative.”

The regional water quality management plan update for the greater Milwaukee watersheds includes major plan elements addressing 1) land use, 2) surface water quality, including point and nonpoint source pollution abatement, and 3) groundwater management.

STUDY AREA

The 1,127 square mile greater Milwaukee watersheds study area, as shown on Map 1 in Chapter I of this report, includes all or part of:

· The Kinnickinnic River watershed,

· The Menomonee River watershed,

· The Milwaukee River watershed,

· The Oak Creek watershed,

· The Root River watershed,

· The Lake Michigan direct drainage area, and

· The Milwaukee Harbor estuary and nearshore Lake Michigan area.

About 861 square miles of these watersheds, or about 76 percent of the study area, are located within the seven-county Southeastern Wisconsin Region, representing about 32 percent of the Region. Within the Region, the study area includes all or part of Kenosha, Milwaukee, Ozaukee, Racine, Washington, and Waukesha Counties. In addition, approximately 266 square miles of the greater Milwaukee watersheds, or about 24 percent of the study area, are located outside of the Region. This portion of the study area consists of the upper reaches of the Milwaukee River watershed, located in Dodge, Fond du Lac, and Sheboygan Counties. The greater Milwaukee watersheds are drained by approximately 1,010 miles of stream, including the Kinnickinnic River and its tributaries, the Menomonee River and its tributaries, the Milwaukee River and its tributaries, Oak Creek and its tributaries, and the Root River and its tributaries, as well as several smaller streams draining directly to Lake Michigan.
AUTHORITY FOR PLAN PREPARATION

The Southeastern Wisconsin Regional Planning Commission is, pursuant to State legislation, the official planning agency for the seven-county Southeastern Wisconsin Region. The Commission is charged by law with the duty of preparing and adopting a comprehensive plan for the development of the Region. The Commission is also the State-designated and Federally recognized areawide water quality management planning agency for Southeastern Wisconsin.

During 2002, the MMSD initiated work on a third-generation sewerage facilities planning effort in response to a court-ordered stipulation requiring the facilities plan to be completed by June 30, 2007. The resultant facilities plan is consistent with Section 201 of the Federal Clean Water Act. As the facilities planning program was conceptualized, the MMSD proposed to utilize the watershed approach to plan development consistent with  evolving U.S. Environmental Protection Agency (USEPA) policies. That approach was further defined to be conducted cooperatively with a coordinated and integrated comprehensive regional water quality management planning effort undertaken by SEWRPC. Such an approach built consensus among stakeholders and is sound public planning practice, as well as being consistent with the requirements of Section 208 of the Federal Clean Water Act.

The approach to cooperatively carrying out the MMSD facilities planning program and the SEWRPC regional water quality management plan updating program was developed cooperatively by the Wisconsin Department of Natural Resources (WDNR), the MMSD (including its facilities plan consultant team), and SEWRPC and was  conceptually formalized under a February 19, 2003, WDNR/MMSD/SEWRPC Memorandum of Understanding. Two separate, but coordinated and cooperative planning programs were conducted. These planning efforts, when taken together, represent an integrated watershed water quality planning approach incorporating facilities planning.

This report documents the regional water quality management plan update effort that has been integrated with the MMSD facilities planning effort to form an integrated watershed water quality management plan. The regional water quality management plan update is designed to form a basis for future development of watershed-based, total maximum daily pollution loads, and possibly water quality standard use attainability analyses and reports consistent with the evolving policies of the WDNR and USEPA.

STUDY PURPOSE AND ORGANIZATION
The primary purpose of the update of the regional water quality management plan is to develop a sound and workable plan for the abatement of water pollution within the greater Milwaukee watersheds so as to meet the plan objectives that are described in Chapter VII of this report. More specifically, the planning program is intended to set forth a framework plan for the management of surface water for the greater Milwaukee watersheds incorporating measures to abate existing pollution problems and elements intended to prevent future pollution problems. It should be recognized that plan implementation will be dependent upon local actions, including, but not limited to: refinement and detailing of sanitary sewer service areas; the development of stormwater management plans and sewerage system facilities plans; and the integration of the plan recommendations into County land and water resource planning as a means for implementing the rural land management recommendations.

Summary of Previous Regional Water Quality Planning Efforts

The areawide water quality management plan for southeastern Wisconsin which was completed by SEWRPC in 1979, adopted by the Wisconsin Department of Natural Resources (WDNR) Board, and approved by the U.S. Environmental Protection Agency (USEPA) is documented in SEWRPC Planning Report No. 30, A Regional Water Quality Management Plan for Southeastern Wisconsin: 2000, Volumes One through Three. That plan was designed, in part, to meet the Congressional mandate that the waters of the United States be made to the extent practicable “fishable and swimmable.” In accordance with the requirements of Section 208 of the Federal Clean Water Act, the plan provides recommendations for the control of water pollution from such point sources as wastewater treatment plants, points of separate and combined sewer overflow, and industrial waste outfalls and from such nonpoint sources as urban and rural stormwater runoff. The plan also provided the necessary framework for the preparation and adoption of the 1980 MMSD facilities plan.
Pursuant to the recommendation of the areawide plan that the water resources of the Milwaukee Harbor estuary be considered in more-detailed, site-specific studies, SEWRPC prepared an amendment to the regional water quality management plan which addressed water quality issues in the estuary. That plan, which was adopted in 1987, is documented in SEWRPC Planning Report No. 37, A Water Resources Management Plan for the Milwaukee Harbor Estuary, Volumes 1 and 2. The estuary plan set forth recommendations to abate water pollution from combined sewer overflows, including a determination of the level of protection to be provided by such abatement, and from other point and nonpoint sources of pollution in the tributary watersheds, including recommendations for instream measures, that might be needed to achieve established water use objectives.

In 1995, SEWRPC completed a report documenting the implementation status of the regional water quality management plan as amended over the approximately 15 years since the initial adoption of the plan. This report, SEWRPC Memorandum Report No. 93, A Regional Water Quality Management Plan for Southeastern Wis​consin: An Update and Status Report, March 1995, provides a comprehensive restatement of the regional water quality management plan as amended. The plan status report reflects implementation actions taken and plan amendments adopted since the initial plan was completed. The status report also documents, as available data permitted, the extent of progress which had been made toward meeting the water use objectives and supporting water quality standards set forth in the regional water quality management plan.

Since completion of the initial regional water quality management plan, SEWRPC and the WDNR have cooperatively conducted a continuing water quality management planning effort which has focused on sanitary sewer service area planning, groundwater inventories and analyses, and selected plan implementation activities.

In addition to providing clear and concise recommendations for the control of water pollution, the adopted areawide plan, including subsequent plan updates, provides the basis for the continued eligibility of local units of government for Federal and State grants and loans in partial support of sewerage system development and redevelopment, for the issuance of waste discharge permits by the WDNR, for the review and approval of public sanitary sewer extensions by that Department, and for the review and approval of private sanitary sewer extensions and large onsite wastewater disposal systems and holding tanks by the Wisconsin Department of Commerce.
Although certain elements of the areawide plan have been updated since 1979, and although many of its key recommendations have been implemented, the plan has now been updated to provide a needed framework for the preparation of the 2020 MMSD facilities plan and to update recommendations intended to improve water quality conditions throughout the greater Milwaukee watersheds.

Approach to Updating the Regional Water Quality Management Plan

The regional water quality management plan update employed a seven-step planning process through which the principal functional relationships existing within the planning area related to water quality management were accurately described, and the effect of different courses of action with respect to land use and facility development were tested and evaluated. The seven steps involved in this planning process are: 1) study organization; 2) formulation of objectives and standards; 3) inventory; 4) analysis and forecast; 5) preparation, test, and evaluation of alternative plans; 6) plan selection; and 7) plan implementation. Report preparation and public involvement are additional steps which were integrated throughout the process. The principal steps in the process are described in the following sections.

Relationship to the Recommended MMSD 2020 Facilities Plan

Point source pollution controls as established under the MMSD 2020 facilities plan are a component of the recommended regional water quality management plan. The MMSD must submit a facilities plan that meets regulatory requirements, particularly those related to control of combined sewer overflows (CSOs) and sanitary sewer overflows (SSOs).
 With regard to SSOs, the water quality information set forth in Chapter IX of this report, “Development of Alternative Plans: Description and Evaluation,” demonstrates that there would be no significant improvement in overall instream and in-Lake water quality resulting from implementation of additional measures (beyond those that are already in place or that are committed to be implemented) to control SSOs from the MMSD Metropolitan Interceptor System (MIS). This is the case largely because of the significant MMSD sewerage system and wastewater treatment system upgrades that have been implemented, such as construction of the ISS, and system improvements which are under construction or otherwise committed to, along with system upgrades by other communities in the study area. These improvements, which were driven by regulatory requirements for control of sanitary and combined sewer overflows, have substantially reduced the frequency and volume of overflows. While some overflows will remain, of far greater significance is stormwater runoff pollution from both urban and rural areas.

Relationship to Other Planning Programs

In addition to the regional water quality management plan update and MMSD facilities planning programs, the current regional water quality management plan update is directly, or indirectly, related to a number of past or ongoing planning programs. These include, among others, County land and water resource management plans; the ongoing and anticipated future comprehensive or “smart growth” plans being prepared at the regional, county, and local units of government level; and the basin planning being carried out by the Wisconsin Department of Natural Resources (WDNR). In addition, the extensive water resources data base recently collected and collated by the MMSD in conjunction with the U.S. Geological Survey (USGS), in cooperation with the WDNR and others, is directly related and was used as the basic water quality data source. The analysis and evaluation of those water resource data is set forth in SEWRPC Technical Report No. 39, which is a companion report to this one.
  In addition to the planning programs specifically noted above, there are other local planning programs which are relevant to the regional water quality management plan update which were considered, as appropriate, during the planning process. These plans include local sewerage system facilities plans, local stormwater management plans, local land use plans, and water resource management plans which have been prepared for selected areas.
Organizational Structure for the Plan Update

For selected work activities the work on the regional water quality management planning program and the MMSD facilities plan was carried out under a single, coordinated work effort using shared staff. These activities included three specific areas: 1) watercourse modeling, 2) Milwaukee Harbor estuary and nearshore Lake Michigan water quality modeling, and 3) state-of-the-art evaluation and report on pollution abatement practices. These three work elements were conducted under a cooperative effort involving SEWRPC, the MMSD, and the MMSD 2020 facilities planning consultant team. The MMSD 2020 consultant team conducted the modeling work involved, with oversight being provided by SEWRPC and MMSD staffs. The work was developed in an integrated manner to meet the needs of both the regional plan update and the MMSD facilities plan.

Also, SEWRPC, with assistance from the WDNR and USEPA, contracted with the USGS to conduct water quality monitoring and analyses at six locations in the upper portion of the Milwaukee River watershed and three locations in the lower portion of the Root River watershed.

Public Involvement for the Plan Update

Public involvement activities were an important component of the plan preparation. Appendix A of this report documents the committee and public and local official informational meetings conducted during the plan preparation period. The public involvement activities were focused through the use of advisory committees, cooperative actions with other related ongoing public involvement activities, and other public involvement and watershed education programming. The SEWRPC plan update documented herein was prepared under the guidance of a Technical Advisory Committee, drawing members from a wide range of organizations dealing with water quality issues. The water quality modeling effort was periodically reviewed with a Modeling Subcommittee that was convened by SEWRPC and which provided valuable input. A joint MMSD/SEWRPC Citizens Advisory Council met periodically to receive updates on both the regional water quality management plan update and the MMSD facilities plan, and to provide input to the planning process. Finally, a Watershed Officials Forum, including the chief elected officials or their representative from the 88 cities, villages, or towns and the nine counties in the study area was established.

Scheme of Presentation

Following Chapter I, the introductory chapter, Chapter II presents updated information regarding the demographic and economic base, the natural environment, and land use and other aspects of the man-made environment of the watersheds, including information that is essential to the planning process. Chapters III and IV present a summary of the information set forth in SEWRPC Technical Report No. 39 relating to existing and historic water quality and pollution sources in the watersheds. Chapter V describes the water quality simulation models and other important analytic methods employed in the planning process. Chapter VI summarizes the legal structures or regulations affecting the study area. Chapter VII presents the planning objectives and standards adopted for use in the planning program. Chapter VIII presents land use and related population, household, and employment levels anticipated for the study in the year 2020. Chapter IX presents a description and evaluation of alternative water quality management plans. Chapter X presents a recommended water quality management plan designed to accommodate the year 2020 conditions. Chapter XI describes the actions which should be taken by the concerned units and agencies of government to facilitate implementation of the recommended plan. Finally, this chapter, Chapter XII, summarizes the major findings and recommendations of the planning study.

PLANNING OBJECTIVES

Objectives must be logically sound, related in a demonstrable and measurable way to alternative physical development proposals, and must be consistent with, and grow out of, regionwide development objectives. This is essential if the watershed water resources plans are to comprise integral elements of a comprehensive plan for the physical development of the Region and if sound coordination of regional and watershed development is to be achieved.

SEWRPC has, in its planning efforts to date, adopted, after careful review and recommendation by various advisory and coordinating committees, a number of regional development objectives relating to land use, housing, transportation, sewerage, water quality management, air quality management, flood control, and recreation and open space preservation. These objectives, together with their supporting principles and standards, are set forth in previous SEWRPC planning reports. Some of these objectives and standards are directly applicable to the current water quality planning effort and are hereby recommended for adoption as development objectives for the study area. Some of these objectives have been refined based upon broader input on the plan objectives from the committees established to participate in the planning process. In addition, that broader input resulted in the creation of five new objectives. The recommended plan objectives are listed below. More detailed descriptions of the objectives, along with the associated principles and standards are presented in Appendix G of this report.

Land Use Development Objectives

The land use development objectives adopted under the regional water quality management plan update program are:

1. Achievement of a Balanced Land Use Allocation

2. Protection and Wise Use of Natural Resources

3. Land Use Compatible with Economical Provision of Public Services

4. Preservation of Land for Agriculture, Habitat, and Orderly Development

Water Quality Management Objectives

Four water quality management objectives similar to those adopted by SEWRPC under its comprehensive watershed and regional water quality management planning program are directly applicable to the regional water quality management plan update effort. These are:

1. Development of Facilities, Programs, and Policies to Serve the Regional Development Pattern

2. Development of Policies and Practices to Meet Water Use Objectives
3. Enhancement of the Quality of Natural and Man-Made Environments

4. Reduction of Sedimentation, Other Water Pollution, and Eutrophication

Outdoor Recreation and Open Space Preservation Objectives
Two outdoor recreation and open space preservation objectives similar to those adopted by SEWRPC under its regional park and open space planning program and under county planning programs are directly applicable to the regional water quality management plan update planning program. These are:

1. Provision of Outdoor Recreation Sites

2. Preservation of Open Space

Water Control Facility Development Objective
One water control facility development objective similar to that adopted by SEWRPC in its watershed planning program has been adopted for use in the current plan. It is:

1. Development of a System to Reduce Flood Damage

Plan Structure and Monitoring Objectives

Six plan structure and monitoring objectives have been developed for use in the current planning program. The first two of these objectives are similar to an objective adopted by SEWRPC under its comprehensive watershed and regional water quality management planning programs. The other four objectives were developed in response to the public input received under the current planning program. These objectives are:

1. Development of Economical and Efficient Programs

2. Development of Strong Institutions for Plan Implementation

3. Support of Economic Development and Job Creation

4. Responsiveness of Adaptive and Flexible Plans

5. Improvement of Assessment and Management

6. Support of a Collaborative Approach to Water Quality Management

Educational and Informational Programming Objectives

One educational and informational programming objective has been developed for use in the current planning program in response to the public input received under the current planning program. It is:

1. Support of an Informed and Educated Public

Water Use Objectives/Classification and Water Quality Standards/Criteria

Section 281.15(1) of the Wisconsin Statutes requires that the WDNR prepare and adopt water use objectives and supporting water quality standards, or criteria, that apply to all surface waters of the State. Such authority is essential if the State is to meet the requirements of the Clean Water Act. As described and documented in Chapter VI, the WDNR currently has developed standards, or criteria, for the following water use objectives or classifications relating to fish and aquatic life for the study area watershed stream and lake system: 1) Great Lakes communities, 2) coldwater communities, 3) warmwater sport fish community, 4) warmwater forage fish community, 5) limited forage fish, and 6) limited aquatic life. In addition, the WDNR has developed standards, or criteria, for two recreational use classifications: 1) full recreational use and 2) limited recreational use; and it has developed standards, or criteria, for public health and welfare and for wildlife protection. The objectives or classifications for fish and aquatic life for all of the streams in the study area are set forth on Maps 51 through 56 and in Table 70 in Chapter VII of this report. All of the fish and aquatic life categories are considered to be in the full recreational use category, except where a special variance is noted.

The WDNR has also applied special-use designation to selected surface waters. These uses are “outstanding resource waters” and “exceptional resource waters,” as set forth in Chapter NR 102 of the Wisconsin Adminis​trative Code. The classification of “outstanding resource waters” applies to designated national and scenic rivers. The classification of “exceptional resource waters” applies to surface waters which provide valuable fisheries or other unique features. All Class I trout waters are included in the “exceptional resource waters” classification. Several streams with the “exceptional resource waters” classification are located in the Upper Milwaukee River watershed.

For selected surface waters in the study area, the regional water quality management plan update has evaluated the potential for achieving a higher objective or classification than currently codified. Those surface waters where an auxiliary upgraded water use objective or classification has been evaluated in the planning process and the basis for the auxiliary recommendations are set forth in Table 70 in Chapter VII of this report. The evaluation of alternative classifications is largely being done in response to changes in conditions since the last relevant Administrative Code sections were promulgated.

The water use objectives and supporting water quality standards and criteria for the greater Milwaukee watersheds are documented in Chapter IV of this report. As shown in Table 48 and on Maps 37 through 42 in Chapter IV of this report, most of the stream reaches in these watersheds are designated for fish and aquatic life and full recreational uses and are subject to standards under which dissolved oxygen concentrations are not to be less than 5.0 mg/l and fecal coliform bacteria counts may not exceed 200 cells per 100 ml as a geometric mean based on not less than five samples per month, nor exceed 400 cells per 100 ml in more than 10 percent of all samples during any month.
A few streams in the Milwaukee River watershed are designated for coldwater uses. Auburn Lake Creek upstream from Auburn Lake, Chambers Creek, Gooseville Creek, Melius Creek, Nichols Creek, and Watercress Creek are all considered coldwater streams and subject to standards under which dissolved oxygen concentrations are not to be less than 7.0 mg/l during spawning and 6.0 mg/l during the rest of the year.
The other exceptions to the fish and aquatic life and full recreational use designations are subject to variances under Chapter NR 104 of the Wisconsin Administrative Code. The mainstem of the Kinnickinnic River in the Kinnickinnic River watershed; Honey Creek, Underwood Creek from Juneau Boulevard in the Village of Elm Grove downstream to the confluence with the Menomonee River, and the mainstem of the Menomonee River downstream from the confluence with Honey Creek in the Menomonee River watershed; and Indian Creek, Lincoln Creek, and the mainstem of the Milwaukee River downstream from the site of the former North Avenue dam in the Milwaukee River watershed are subject to special variances under which dissolved oxygen is not to be less than 2.0 mg/l and counts of fecal coliform bacteria are not to exceed 1,000 cells per 100 ml. Burnham Canal and the South Menomonee Canal in the Menomonee River watershed are subject to special variances that impose the same requirements with the additional requirement that the water temperature shall not exceed 89ºF. In the Milwaukee River watershed, Silver Creek (Sheboygan County) downstream from the Random Lake wastewater treatment plant to the first crossing of Creek Road is designated for limited forage fish and is subject to a variance under which dissolved oxygen concentrations are not to be less than 3.0 mg/l. The East Branch of the Root River Canal from STH 20 to the confluence with the West Branch of the Root River Canal, Hoods Creek, Tess Corners Creek, the West Branch of the Root River Canal between STH 20 and CTH C, and Whitnall Park Creek downstream from the site of the former Hales Corners wastewater treatment plant are designated for limited forage fish and subject to variances under which dissolved oxygen concentrations are not to be less than 3.0 mg/l. The East Branch of the Root River, the East Branch of the Root River Canal upstream from STH 20, Ives Grove Ditch, the West Branch of the Root River Canal upstream from CTH C, and an unnamed tributary of the Root River downstream from the site of the former New Berlin Memorial Hospital wastewater treatment plant in the Root River watershed are designated for limited aquatic life and are subject to variances under which dissolved oxygen concentrations are not to be less than 1.0 mg/l.
The standards that apply to the Milwaukee outer harbor and adjacent nearshore Lake Michigan area are not as specifically defined as are the standards for the riverine areas. The Beach Act of 2000 requires that water quality advisories be issued at designated bathing beaches when the concentration of E. coli in a single sample exceeds 235 cells per 100 ml. This standard was used to assess whether water quality at beaches and in the nearshore Lake Michigan area was suitable for full recreational use. For other water quality parameters, it was decided to compare water quality in the outer harbor to the standards for fish and aquatic life.
ALTERNATIVE WATER QUALITY MANAGEMENT PLANS
Screening Alternatives

The screening alternatives considered in the planning process were designed to address two basic issues: upgrades to the MMSD sewage conveyance, storage, and treatment system to eliminate overflows, and widespread implementation of best management practices (BMP) for treatment of nonpoint source pollution. These screening alternatives were intended to broadly assess certain approaches to improving water quality and to establish a framework through which alternative water quality management plans could be developed for the entire study area. A total of four screening alternatives addressing separate and combined sewer overflow reductions were evaluated. One screening alternative was evaluated that addressed implementation of a high level of BMP controls.

The five screening alternatives were each developed by building from a baseline condition that is described in detail in Chapter IX of this report. The baseline condition measures include certain committed projects and regulatory programs. Components of the baseline condition and the individual screening alternatives, along with their associated costs, are set forth in Table 74 in Chapter IX of this report.

Tabular comparisons of pollutant loading for the screening alternatives are presented in Appendix H, and comparisons of water quality conditions are set forth in Appendix I. Assessment of the water quality impact of the screening alternatives was made through comparison to the future 2020 land use baseline. The locations of the receiving water assessment points are shown on Maps 57 through 62 in Chapter IX of this report. Many of the assessment points also correspond with the location of MMSD water quality sampling sites that were included in the water quality assessment presented in Chapter III. A cross-reference between the assessment point designations shown on the maps and the MMSD sampling site designations is provided in Table 75 in Chapter IX of this report.

Screening Alternative 1A: Elimination of Separate Sewer Overflows (SSOs)
and Combined Sewer Overflows (CSOs) Using Sewer Separation

This screening alternative assumes elimination of SSOs and CSOs through sewer separation within the MMSD combined sewer area to the maximum extent practicable, supplemented with enhanced wastewater treatment, storage, and pumping. Under this approach, a total of 89 percent of the combined sewer area would be converted into a separate sewer area with separate collection systems for sanitary sewage and stormwater runoff. The remaining 11 percent, located within the central portion of the combined sewer area, would remain unchanged.
 Within the area to be separated, the existing combined sewers would be used to convey stormwater runoff only, while new sewers would be laid to convey sanitary sewage.

It was assumed under this screening alternative that the more heavily polluted “first flush” of stormwater from the separated area, which comprises a significant portion of the annual stormwater runoff pollutant loading, would continue to be diverted to the Inline Storage System (ISS), from which it would be pumped to the MMSD wastewater treatment plants. That approach would maintain a portion of the current water quality benefit from treating stormwater runoff from the combined sewer area. Excess stormwater runoff would overflow to the receiving streams or Lake Michigan.

In order to achieve the goal of eliminating SSOs and CSOs, this screening alternative would also require additional wastewater treatment capacities of 200 million gallons per day (mgd) and 100 mgd for the South Shore and Jones Island treatment plants, respectively. An additional 234 million gallons of storage would be added to the ISS, while the pumping capacity from the ISS to the Jones Island WWTP would be increased by 100 mgd. Hydraulic restrictions were also identified at 42 locations within the Metropolitan Interceptor System (MIS). In order to avoid SSOs it was assumed that parallel relief sewers would be constructed at these locations. These 42 relief sewers are a common element of screening alternatives 1A through 1C.

This screening alternative has an estimated capital cost of $5.136 billion and an annual operation and maintenance cost of $75.0 million. Based upon an analysis period of 50 years and an annual interest rate of 6 percent, the estimated equivalent annual cost of this screening alternative is $406.3 million.
Screening Alternative 1B: Elimination of SSOs and CSOs Using Enhanced Treatment and Storage

This screening alternative assumes elimination of SSOs and CSOs solely through a combination of enhanced wastewater treatment, storage, and pumping. The most cost effective combination of these measures calls for additional wastewater treatment capacities of 200 mgd and 100 mgd for the South Shore and Jones Island treatment plants, respectively. An additional 1,622 million gallons of storage would be added to the ISS, while the pumping capacity from the ISS to the Jones Island WWTP would be increased by 100 mgd. Parallel relief sewers would also be required at 42 locations along the MIS in order to avoid SSOs during the more extreme wet weather events.

This screening alternative has an estimated capital cost of $5.807 billion and an annual operation and maintenance cost of $75.0 million. Based upon an analysis period of 50 years and an annual interest rate of 6 percent, the estimated equivalent annual cost of this screening alternative is $444.9 million.
Screening Alternative 1C: Elimination of SSOs Using Enhanced Treatment and Storage

This screening alternative was designed to eliminate SSOs only, using a combination of enhanced wastewater treatment, storage, and pumping. The major difference from Screening Alternative 1B is in the level of enhancements needed, since this screening alternative is not designed to reduce CSOs. Under this screening alternative, the most cost effective combination of measures calls for additional wastewater treatment capacities of 200 mgd and 100 mgd for the South Shore and Jones Island treatment plants, respectively. An additional 153 million gallons of storage would be added to the ISS, while the pumping capacity from the ISS to the Jones Island WWTP would be increased by 100 mgd. Parallel relief sewers would also be required at 42 locations along the MIS in order to avoid SSOs during the more extreme wet weather events.

Although designed to eliminate only SSOs, this screening alternative does have some incidental benefits in reducing the anticipated volume of CSOs as well. This benefit results from the increased treatment capacity and is most effective during wet weather events that are characterized by extended periods of runoff, such as those related to snowmelt or extended periods of moderate rainfall.

This screening alternative has an estimated capital cost of $2.217 billion and an annual operation and maintenance cost of $75.0 million. Based upon an analysis period of 50 years and an annual interest rate of 6 percent, the estimated equivalent annual cost of this screening alternative is $221.4 million.
Screening Alternative 1D: Elimination of SSOs through Infiltration and Inflow Reduction

This screening alternative was designed to eliminate SSOs by reducing infiltration and inflow (I/I) to sanitary sewers within the separate sewer area. In order to achieve this, a multi-step process was followed in which the sewersheds that were identified as having the highest levels of I/I were targeted first. Progressive expansion of the I/I removal was carried out within the separate sewer area until all SSOs were eliminated based on the 64.5-year model simulation period.

In order to eliminate all SSOs, reduction efforts would need to reduce I/I so that the wastewater flow rates from all sewersheds would be less than 2,000 gallons per acre per day for the five-year recurrence interval peak wastewater flow. This would require I/I reduction efforts within about 93 percent of the separate sewer area that would exist under planned year 2020 land use conditions. These reduction efforts would focus mainly on disconnection of foundation drains and lateral rehabilitation on private properties.

In addition to achieving elimination of SSOs, this screening alternative would also have some effect on reducing the number and volume of CSOs that may be expected to occur. This reduction would be the result of having less inflow from the separate sewer area to store and treat, freeing up capacity for the storage and treatment of inflow from the combined sewer area. For the entire 64.5-year simulation period, it is anticipated that CSO volume would be reduced by about 12 percent, while the number of actual CSO events would be reduced by about 3 percent.

This screening alternative has an estimated capital cost of $7.705 billion and an annual operation and maintenance cost of $68.0 million. Based upon an analysis period of 50 years and an annual interest rate of 6 percent, the estimated equivalent annual cost of this screening alternative is $577.2 million.

Screening Alternative 2: Implementation of a High Level of Best
Management Practices to Control Nonpoint Source Pollution

In contrast to the previous four screening alternatives that looked at reducing or eliminating sanitary sewage overflows, this screening alternative was designed to test the impact on water quality of solely implementing a high level of best management practices (BMPs) aimed at reducing urban and rural nonpoint source pollutant loads. Under this alternative it was assumed that there would be no further measures involving enhanced treatment, storage, or I/I reduction to limit the number and volume of separate and combined sewer overflows beyond those included under the future 2020 land use baseline condition. The level of BMP implementation assumed, while deemed achievable, would be well above that which would be anticipated to be implemented under the current regulatory and institutional frameworks.

In selecting the BMPs to be included and assigning their levels of implementation, an initial consideration was given to those measures that were used to represent compliance with State and local requirements governing nonpoint source runoff. Using the information developed for the state-of-the-art report, additional technologies and increased levels of compliance were then added to the baseline condition to make up this screening alternative. The measures applied under this screening alternative and their assumed levels of implementation are listed in Table 74 in Chapter IX of this report.

This screening alternative has an estimated capital cost of $2.004 billion and an annual operation and maintenance cost of $111.7 million. Based upon an analysis period of 50 years and an annual interest rate of 6 percent, the estimated equivalent annual cost of this screening alternative is $242.7 million.
Comparison and Evaluation of Screening Alternatives

The relative equivalent annual costs and water quality effects of the five screening alternatives were compared to provide guidance on the most effective components to include in the next step of the plan development process—synthesis of alternative water quality management plans. Comparison of the cost information set forth in Table 74 in Chapter IX of this report, and the water quality data in Appendix I indicates that Screening Alternative 1C: Eliminate SSOs Using Enhanced Treatment and Storage has the lowest estimated equivalent annual cost while providing water quality benefits similar to Screening Alternatives 1A, 1B, and 1D. Screening Alternative 2: High Level of Implementation of Best Management Practices to Control Nonpoint Source Pollution has the second lowest estimated equivalent annual cost and would result in achievement of the best instream water quality conditions. Screening Alternatives 1A, 1B, and 1D have significantly higher equivalent annual costs compared to Screening Alternatives 1C and 2. The alternative plans described in the following section were developed in consideration of both the regulatory requirements regarding SSOs and CSOs and the potential for achieving the largest improvements in water quality through implementation of controls on nonpoint source pollution.

Description and Evaluation of Alternative Water Quality Management Plans

Five alternative water quality management plans were considered to abate the existing water quality problems described in Chapter III of this report, and to meet the water use objectives and supporting standards presented in Chapter VII. The first plan considered was used as a baseline condition, against which to assess the effectiveness of the other four plans. This baseline, or alternative future situation, included the effect of implementing projects that are already committed, including current regulatory programs, while also taking into account future population and land development projections. The remaining four plans—as well as the five screening alternatives described above—each included the components of the baseline alternative and were grouped into two distinct categories: regulatory-based alternatives and water quality-based alternatives. A description of each alternative plan is presented below. Individual features of the plans are set forth in Table 76 in Chapter IX of this report.

Alternative A: Baseline Alternative

This alternative includes only those measures that are already committed by various agencies within the study area, particularly those projects committed to be carried out by the MMSD by the design year of 2020. Also included are actions required under current regulatory programs, including State and local rules governing nonpoint pollutant runoff.

This alternative has an estimated capital cost of $1.035 billion and an annual operation and maintenance cost of $68.0 million. Based upon an analysis period of 50 years and an annual interest rate of 6 percent, the estimated equivalent annual cost of this alternative is $134.4 million.
The components of this alternative are described in the following subsections.

Land Use

The screening alternatives, the baseline alternative, and the alternative water quality management plans reflect planned year 2020 land use conditions throughout the study area. Within the MMSD planning area, 2020 population and land use estimates were developed by the SEWRPC staff based on detailed consultation with officials and staff of the MMSD communities. Specific, anticipated future land use conditions were identified by each community and the SEWRPC staff translated those conditions to household and population projections and land use distributions by sewershed. Outside of the MMSD planning area, information developed under the SEWRPC 2020 land use plan was used to obtain household, population, and land use projections.

Following development of the screening alternatives and the alternative water quality plans, the regional land use plan for the year 2035 was completed.
 The water quality planning process as initially established recognized that completion of the 2035 plan would offer an opportunity to revise year 2020 population and land use projections based on the 2035 estimates. Such revisions were made and that information was used in evaluating possible study area sewage treatment plant needs and MMSD system storage and treatment components to be included in this plan. Sewage flows based on the original 2020 population and land use information as developed from community estimates were used to size MMSD conveyance facilities under all aspects of the planning process—screening alternatives, alternative water quality plans, and the recommended plan. To distinguish between the two 2020 land use and population conditions, the community-determined condition applied for the screening alternatives and the alternative water quality plans is referred to as the “original 2020 population and land use condition.” The year 2020 condition derived from the 2035 regional land use plan data is referred to as the “revised 2020 population and land use condition.” A detailed explanation of the land use plan element is provided in Chapter VIII.

Urban Stormwater Management

The baseline alternative assumes compliance with all of the nonagricultural performance standards in Chapter NR 151, “Runoff Management,” of the Wisconsin Administrative Code, which sets forth rules for the control of nonpoint pollution from agricultural and nonagricultural areas, construction sites, and transportation projects.

Chapter 13, “Surface Water and Storm Water,” of the MMSD Discharge Regulations and Enforcement Procedures is intended to limit the increase in runoff due to new development within its service area. The baseline alternative includes consideration of these rules and their impact on reducing stormwater runoff and associated pollutant loads within the MMSD planning area.

Rural Land Management

The performance standards governing control of nonpoint pollution from agricultural lands that are set forth in Chapter NR 151 cover the areas of cropland sheet, rill, and wind erosion control, manure storage, clean water diversions, and nutrient management. For existing land that does not meet the NR 151 standards and that was cropped or enrolled in the U.S. Department of Agriculture Conservation Reserve or Conservation Reserve Enhancement Programs as of October 1, 2002, agricultural performance standards are only required to be met if cost sharing funds are available. Given the current lack of public cost share funding, it is unlikely that compliance with the standards will be achieved by the plan design year of 2020. Inventories carried out during this planning effort indicate that the majority of croplands in the study area already meet the standards for cropland sheet, rill, and wind erosion control. Thus, a level of soil erosion control consistent with all cropland being in compliance by the design year 2020 was assumed. This partial level of implementation of the NR 151 agricultural requirements is considered to be consistent with the anticipated level of funding, assuming no change in the structure of the current grant program.

Sewerage Systems (Committed Facilities)

The basis of the specific committed sewerage system facilities included in the baseline condition alternative was the MMSD 2006 Capital Budget and Six-Year Capital Improvements Program.
 Major projects incorporated under the baseline condition include improving the wet weather flow capacity at the Jones Island and South Shore WWTPs, constructing the Jones Island Inline Pump Station and the Harbor Siphons, and additional storage capacity projects including the recently completed Northwest Side Relief Sewer, and the West Wisconsin Avenue relief sewer, the Port Washington Road relief sewer, and the Range Line Road relief sewer.

Under this baseline condition, it was also assumed that effluent characteristics of all public and private wastewater treatment plants within the project area would remain the same as under existing conditions, with the volume of effluent from these plants adjusted to reflect the increased contributions due to future development as set forth in the year 2020 land use plan. Therefore, future system upgrades that may be implemented to handle the increase in loading from new development are accounted for. It was also assumed that the level of SSOs for sewerage systems outside of the MMSD service area would remain at the current levels.

For the baseline condition it was assumed that the current MMSD operating procedures for the ISS would be maintained with 177 million gallons of the ISS storage reserved for separate sewer inflow, while the remaining 255 million gallons would be available to store inflow from the combined sewer service area. The 177 million gallons reserved storage was found to be the optimum value in terms of minimizing the occurrence of CSOs, based on application of the MMSD conveyance system model that was described in Chapter V.

As described in Chapter IX of this report, under certain circumstances, MMSD uses blending to prevent basement backups, raw sewage overflows, and damage to the Jones Island WWTP.
 Under the baseline condition, it was assumed that the current rate of blending would continue at the Jones Island WWTP. No additional blending was assumed for the Jones Island WWTP and no blending was assumed at the South Shore WWTP.
Management of Infiltration and Inflow

It was assumed that conveyance system I/I would be maintained at current levels through sanitary sewer system maintenance measures.

Other Point and Nonpoint Sources of Pollution

In addition to public and private wastewater treatment plants and separate and combined sewer overflows, the water quality assessment also considered point source contributions from industrial sources. It was assumed that the existing industries would continue to discharge at the current rates.

Although not explicitly represented in the water quality simulation models used, discharges from malfunctioning private onsite waste treatment systems (POWTs) was accounted for through an increase in pollutant concentrations associated with groundwater. Under the future baseline condition, it was assumed that the current level of pollutant contribution from POWTs would be maintained.

Watercourse Management

In addition to construction and maintenance of facilities for the conveyance and treatment of wastewater, the MMSD also has discretionary authority to maintain waterways within the watersheds located within its service area. Management measures implemented under MMSD watercourse projects include structure acquisition and removal, channel modification, floodplain lowering, floodwater storage, and floodwalls and levees. The baseline alternative assumes that all of the MMSD watercourse projects that have either been completed or are committed to be completed by the year 2020 will be implemented. Committed projects are those outlined in the MMSD 2006 Capital Budget.

No other specific new watercourse management projects were identified in the study area.

Continued Dredging of Bottom Sediments for Maintenance of Navigation

Maintenance dredging is carried out for that portion of the Milwaukee Harbor estuary used for waterborne commerce through the combined efforts of the Federal government, the City of Milwaukee, and private riparian property owners. As part of the baseline and all subsequent alternative water quality management plans, it was assumed that maintenance dredging for commercial navigation would continue to be conducted as needed.

Alternative B1: Regulatory-Based Alternative

Under this alternative it was assumed that all current regulations governing discharge from municipal sanitary sewer overflows and control of nonpoint source pollution would be met. This alternative was built on baseline Alternative A.
A five-year recurrence interval level of protection (LOP) from SSOs was assumed. This level of occurrence is tied to the frequency of overflow events, and not to rainfall frequency. In order to meet the five-year LOP SSO restriction, this alternative includes the following additional measures:
· Add 100 mgd of pumping capacity from the MMSD ISS to the Jones Island WWTP.

· Add 185 mgd of treatment capacity to the South Shore WWTP.

· Add 40 million gallons of storage capacity to the ISS.

· Upgrade the MIS conveyance capacity at identified hydraulic restrictions.

In addition to the CSO and SSO control measures noted above, this alternative also includes full compliance with both the urban and rural nonpoint source control performance standards as outlined in Chapter NR 151 of the Wisconsin Administrative Code. This is a departure from Alternative A, which assumed only partial implementation of the NR 151 agricultural standards due to funding constraints. Under Alternative B1, it was assumed that adequate funding would be made available.

Additional measures aimed at reducing the volume of stormwater runoff from within the combined sewer service area would also be implemented. These include downspout disconnection with rain barrel installation at 15 percent of homes in the area, downspout disconnection with rain gardens at a different 15 percent of homes in the area, provision of 14 million gallons of rooftop storage in the City of Milwaukee central business district, provision of 15 million gallons of street storage through installation of storm sewer inlet restrictors, and provision of stormwater trees.

This alternative has an estimated capital cost of $1.999 billion and an annual operation and maintenance cost of $91.3 million. Based upon an analysis period of 50 years and an annual interest rate of 6 percent, the estimated equivalent annual cost of this alternative is $223.1 million.
Alternative B2: Regulatory-Based Alternative with Revised ISS Operating Procedure

This alternative is similar in concept to Alternative B1, with the exception of a change in the operation of the ISS so that volume does not always need to be reserved for wastewater from the separate sewer systems. In this way, the use of the ISS may be maximized, with the intent of reducing the total volume of overflows from both combined and separate sewers.

As previously stated, current regulations do not allow for separate sewer overflow discharges except in special situations. The change in operating procedures under this alternative would result in a reduction in the number and volume of CSOs at the expense of an increase in the number and volume of SSOs. Implementation of this alternative would require a change in Federal law with regard to SSOs; however, neither this alternative, nor such a change in Federal law, is recommended.
In order to provide a consistent basis of comparison with Alternative B1 in terms of water quality impacts, this alternative also includes the same MMSD system improvements as that alternative, full compliance with both the urban and rural nonpoint source control performance standards as outlined in Chapter NR 151, and the same additional measures aimed at reducing the volume of stormwater runoff from within the combined sewer service area.
This alternative also has an estimated capital cost of $1.999 billion and an annual operation and maintenance cost of $91.3 million. Based upon an analysis period of 50 years and an annual interest rate of 6 percent, the estimated equivalent annual cost of this alternative is $223.1 million.
Alternative C1: Water Quality-Based Alternative

This alternative and Alternative C2 were developed with an emphasis on maximizing compliance with water quality standards and criteria, rather than simply meeting regulatory requirements. To this end, both of these alternatives emphasized control of nonpoint source pollution. As with Alternatives B1 and B2, this alternative was built on Alternative A and includes the same features regarding future committed projects and the common package.

The measures that make up Alternative C1 are identified in Table 76 in Chapter IX of this report. Under this alternative, it was assumed that the current MMSD operational measures to control the occurrence of SSOs and CSOs would be maintained. There would be no further measures employed to reduce the level of SSOs and CSOs over and above the committed actions that were assumed under the future baseline condition (Alternative A).

Alternative C1 assumes the application of nonpoint source control measures that would exceed those required to meet the current regulatory mandate as identified in Chapter NR 151. For rural areas, these measures include providing buffer strips with a minimum width of 50 feet on existing crop and pasture lands along streams, implementation of manure management programs for all livestock operations, and increased inspections of privately owned wastewater treatment systems. For urban areas, measures to be employed include extending the infiltration capacity performance standards set forth in Chapter NR 151 to industrial and commercial development with less well-drained soils and tripling the amount of infiltration to be achieved for new development in areas with well-drained soils. Other urban area measures include increasing the application of modular end-of-pipe water quality treatment devices, installing storm sewer outfall disinfection units, implementing chloride reduction programs, downspout disconnections in conjunction with either rain barrels or rain gardens, and applying street and rooftop storage within the combined sewer service area.

This alternative has an estimated capital cost of $2.564 billion and an annual operation and maintenance cost of $116.5 million. Based upon an analysis period of 50 years and an annual interest rate of 6 percent, the estimated equivalent annual cost of this alternative is $293.7 million.
Alternative C2: Water Quality-Based Alternative with Green Measures

This alternative differs from Alternative C1 in that it includes more emphasis on “green” technologies that more directly address reduction of sources of pollution. The measures that make up Alternative C2 are identified in Table 76 in Chapter IX of this report. As seen in that table, all of the measures set forth in Alternative C1 would also be included under Alternative C2. One exception is in the application of storm sewer outfall disinfection units. Under Alternative C1, it was assumed that the units would utilize a chlorine-based system for disinfection. For Alternative C2, disinfection would be achieved utilizing ultraviolet light, which is significantly less expensive than chlorine-based systems.

For rural areas, additional measures that would be employed are the conversion of a total of 10 percent of existing crop or pasture land to either wetland or prairie. A 50-50 split was assumed, with 5 percent of the land being converted to wetland and 5 percent to prairie. Marginally productive farmland would be targeted for such conversion.

Within urban areas, this alternative assumes that 50 percent of new industrial and commercial development would employ Leadership in Energy and Environmental Design (LEED) features.

This alternative has an estimated capital cost of $2.227 billion and an annual operation and maintenance cost of $113.2 million. Based upon an analysis period of 50 years and an annual interest rate of 6 percent, the estimated equivalent annual cost of this alternative is $279.8 million.
Comparative Evaluation of Alternative Water Quality Management Plans
Chapter IX includes a detailed comparison of the major features of the alternative water quality management plans, including consideration of the pollutant loading analyses, water quality conditions and the ability of a given alternative to meet water use objectives, economic characteristics, and implementability. That evaluation was the basis for the development of a preliminary recommended plan which was refined to represent the final recommended water quality management plan.

RECOMMENDED WATER QUALITY MANAGEMENT PLAN

The recommended plan calls for the implementation of a comprehensive set of specific actions devised to ensure the enhancement and/or preservation of the surface water quality of the streams and lakes in the greater Milwaukee watersheds study area, including Lake Michigan, and to preserve the quality of the groundwater which provides the baseflow for those streams and lakes and also serves as a source of drinking water in the Southeastern Wisconsin Region. A primary consideration in the selection of the components of the recommended plan was the degree to which those measures, functioning together as a watershed-based system, would be expected to achieve the agreed-upon water use objectives in a cost-effective manner. The selection of the recommended plan followed an extensive review by the Technical Advisory Committee of the technical feasibility, economic viability, environmental impacts, potential public acceptance, and practicality of the various alternative water quality management plans considered. Those factors were also considered, with an emphasis on the technical aspects of the water quality models, by the Modeling Subcommittee. In addition, as described in Appendix A of this report, public input was solicited over the course of the planning period and that input was considered in formulating the screening alternatives, the alternative water quality management plans, and the recommended plan that was built from those alternatives.

The development of the recommended plan focused primarily on identifying cost-effective ways to meet the water use objectives and supporting water quality standards to the degree possible. Consideration was also given to the existing regulatory framework regarding wastewater discharges and abatement of nonpoint source pollution. Accordingly, the plan was developed to include all components of the future baseline condition (Alternative A) along with elements from both Alternative B-1 (regulatory-based) and the C alternatives (water quality-based). The plan incorporates most actions identified in the MMSD 2020 facilities plan, as well as additional measures directed towards improving water quality through reducing point and urban and rural nonpoint source pollutant loads.

The comprehensive recommended plan is comprised of the following major elements that are presented in this chapter:

· A land use plan element,

· Surface water quality plan elements, including point and nonpoint source pollution abatement subelements, and

· A groundwater management plan element.

A detailed analysis of the estimated costs of plan implementation is presented in Chapter X as is an evaluation of the ability of the recommended plan to meet the adopted water resource management goals, objectives, and standards as set forth in Chapter VII and Appendix G of this report, with particular emphasis on the ability to meet the surface water use objectives and water quality standards. No water resource plan element can fully satisfy all desirable water resource objectives. The recommended comprehensive plan, therefore, consists of a combination of individual plan elements, with each element contributing to the satisfaction of the plan objectives. The recommended plan elements are complementary in nature, and the recommended water quality management plan represents a synthesis of carefully coordinated individual plan elements which together are intended to achieve the adopted plan objectives to the degree practicable.

Approaches to Developing the Recommended Plan
Two approaches were considered in developing the recommended water quality management plan for the greater Milwaukee watersheds. The first approach stems from the necessity that the MMSD 2020 facilities plan meet regulatory requirements. That approach is termed the “Regulatory Watershed-Based Approach” (regulatory approach). The second approach has its genesis in the finding that because of significant and effective past or committed actions by the operators of wastewater systems, other point source dischargers throughout the study area, and measures implemented under WDNR regulatory programs, additional point source controls would result in no significant improvement in overall instream and in-Lake water quality. That approach, which is called the “Integrated Watershed-Based Approach,” is predicated on the concepts that if certain, limited components of the MMSD recommended 2020 facilities plan were not implemented 1) there would be a reduction in costs to implement the MMSD facilities plan with no significant change in water quality and 2) the cost savings from elimination of the specific facilities plan components could be applied to nonpoint source pollution control measures that would be more effective in improving instream water quality.
 The components of those two approaches are generally the same. The similarities and differences between the two approaches are described in Chapter X. A single recommended plan was finally selected by the committee.

Land Use Plan Element

The most fundamental and basic element of the regional water quality management plan update is the land use element. The future distribution of urban and rural land uses will largely determine the character, magnitude, and distribution of nonpoint sources of pollution and ultimately, the quality of surface waters in the greater Milwaukee watersheds. Consequently, the selection of a land use plan for the study area is the first and most basic step in synthesizing the water quality plan. The process for developing the planned land use data that form the land use element of the plan is described in Chapter VIII of this report. Detailed information on planned land use in the portion of the study area within the Southeastern Wisconsin Region is set forth in SEWRPC Planning Report No. 45, A Regional Land Use Plan for Southeastern Wisconsin: 2020, December 1997 and SEWRPC Planning Report No. 48, A Regional Land Use Plan for Southeastern Wisconsin: 2035, June 2006. Planned land use information for areas outside the Southeastern Wisconsin Region was obtained from available State, county, and local land use plans, land preservation plans, and related documents. Information from all of those planning 


efforts were used in developing the land use plan element for the water quality management plan. The land use plan element described in this report subsection is common to both the Regulatory Watershed-Based Approach and the Integrated Watershed-Based Approach.
Population and Land Use in the Study Area

One of the major elements of the regional water quality management plan update is the incorporation of updated land use information, including both an inventory of existing (2000) development and the identification of planned year 2020 development. In addition, projections of buildout land use conditions were developed for municipalities within the MMSD planning area. A summary of existing development is presented in Chapter II, while a discussion of planned future development is set forth in Chapter VIII.

Year 2020 and buildout population and land use estimates were initially developed by the SEWRPC staff and the communities served by the MMSD based on future land use information provided by those communities. Planned land use data from the SEWRPC 2020 regional land use plan and available county and local land use information for the area outside the Southeastern Wisconsin Region were applied for communities in the study area that are not served by MMSD. Those initial year 2020 population and land development assessments were used for sizing the conveyance components of the MMSD Metropolitan Interceptor System under both the year 2020 MMSD facilities plan and the recommended regional water quality management plan update. When data from the SEWRPC 2035 regional land use plan became available, 2020 land use and population estimates for the MMSD communities were revised using a 2020 stage of those data and the revised data were used to develop the wastewater treatment components called for under the recommended MMSD 2020 facilities plan which is incorporated in the regional plan. Similarly refined population estimates were used for the 2020 condition evaluation of all of the public sewage treatment plants in the study area. Revised 2020 industrial and commercial land use estimates were also applied for the development of revised nonpoint source pollution loads used in modeling the instream and in-lake water quality conditions under revised future year 2020 and recommended water quality plan conditions.
Year 2020 planned land uses for the greater Milwaukee watersheds, based on the original 2020 land use data provided by the communities within the MMSD planning area and on the SEWRPC 2020 regional land use plan and available State, county, and local plans outside the MMSD area, are set forth on Maps 63 through 69 in Chapter X of this report, which provide data for the entire study area and for each watershed in that area. Original year 2020 land use data are provided by watershed in Table 81 in Chapter X of this report.

Environmentally Significant Lands

Recommendations Regarding Environmentally Significant Lands
Consistent with the objectives and standards adopted under this regional water quality management plan update, it is recommended that primary environmental corridors be preserved in essentially natural, open uses, forming an integrated system of open space lands in the study area. Also, in the design of the recommended land use plan, other than for a limited number of exceptions, incremental urban and rural development was not allocated to primary or secondary environmental corridors or isolated natural resource areas.
Consistent with the regional land use plan, the regional water quality management plan update recommends the preservation of all of the identified natural areas and critical species habitat sites and, as called for under the regional natural areas and critical species habitat protection and management plan, it recommends acquisition of those sites not in existing public or public-interest ownership.
Highly Productive Agricultural Land

The regional water quality management plan update land use objectives and standards call for the preservation, to the extent practicable, of the most productive farmland, identified as farmland covered by agricultural capability Class I and Class II soils as classified by the U.S. Natural Resources Conservation Service.
Surface Water Quality Plan Elements

This report section describes the recommended point and nonpoint source pollution control measures, instream water quality measures, and auxiliary measures for the greater Milwaukee watersheds, all of which are directed toward improving surface water quality conditions in the study area.

Point Source Pollution Abatement Plan Subelement

This subelement includes recommendations related to public wastewater treatment and associated sewer service areas, private wastewater treatment plants, and other point sources of pollution. The recommended point source pollution control measures described in this report subsection are components of the Regulatory Watershed-Based Approach. Recommendations related to the provision of additional treatment capacity at the MMSD South Shore wastewater treatment plant were changed for the Integrated Watershed-Based Approach as described below.

Public Wastewater Treatment Plants and Associated Sewer Service Areas

Map 73 in Chapter X of this report shows the planned sanitary sewer service areas within the study area and the MMSD planning area outside the study area. With the exception of most of the MMSD service area within Milwaukee County; the City of South Milwaukee service area; the Villages of Adell, Campbellsport, Cascade, Lomira, and Random Lake; the Town of Scott Sanitary District No. 1 service area; and the Town of Yorkville Sanitary District No. 1 service area, all sewer service areas within the greater Milwaukee watersheds have been refined. It is recommended that the MMSD, South Milwaukee, Adell, Campbellsport, Cascade, Lomira, Random Lake, Scott, and Yorkville service areas be refined through a joint effort involving the municipalities; the appropriate regional, county, or local agencies; and the WDNR.

Public Wastewater Treatment Systems Outside of the Milwaukee Metropolitan Sewerage District Planning Area
It is recommended that communities in the study area, but outside of the MMSD planning area continue to assess their wastewater conveyance and treatment systems so as to provide the capacity necessary to allow for future development as it occurs while adhering to the conditions of their operating permits. The regional water quality management plan update evaluates facilities planning needs based on a criterion that facilities planning should be initiated when the average daily flow to a wastewater treatment plant reaches 80 percent of the plant design capacity. As shown in Table 80 in Chapter IX of this report, it is estimated that by the year 2020, assuming existing wastewater treatment plant design capacities:

· Sewage flows to the Village of Grafton plant would be nearing 80 percent of the plant design capacity,

· Sewage flows to the Village of Kewaskum and Village of Newburg plants would have exceeded the 80 percent threshold and would be approaching, or equaling, the plant design capacities, and

· Sewage flows to the City of Cedarburg and Village of Jackson plants would have exceeded plant design capacities.

The Village of Kewaskum has recently prepared a facilities plan for upgrades to its wastewater treatment system. Depending on the rate of growth of population and the rate of expansion of commercial and industrial land, the Village may have to undertake additional facilities planning prior to 2020.

While average annual sewage flows to the wastewater treatment plants for the Villages of Newburg and Jackson have not yet reached the 80 percent threshold, because they are projected to exceed the threshold sometime between now and 2020, it is recommended that those municipalities monitor development and population levels in their sewer service areas and that they prepare facilities plans prior to 2020 in order to provide adequate treat​ment capacity to meet future needs.

Based on the information in Table 80 in Chapter IX of this report, it is estimated that facilities planning for the City of Cedarburg may be warranted prior to 2020
 and facilities planning for the Village of Grafton may be warranted in about the year 2020. The City and the Village have given preliminary consideration to constructing a new regional wastewater treatment plant at such future time that expansion of the existing treatment capacity for those communities is warranted. It is recommended that, when facilities planning is first initiated for either of the municipalities, that the plan include cost-effectiveness analyses to evaluate upgrading the individual treatment plants versus construction of a new regional wastewater treatment plant to serve both communities.

A wastewater treatment facilities plan was recently prepared by the Village of Fredonia. The facilities plan does not call for the Fredonia plant to treat wastewater from the Waubeka area because that area has not yet been provided with a sanitary sewerage system and there are no imminent plans to do so. The regional water quality management plan update recommends eventual connection of the Waubeka area to the Fredonia wastewater treatment plant; however, in the absence of a sanitary sewerage system to serve Waubeka, it is considered to be consistent with the regional plan for Fredonia to exclude the Waubeka area from its planning area at this time.

The Village of Caledonia recently completed a study to determine the most cost-effective way to provide sanitary sewer service to portions of the Village that are anticipated to be developed by the year 2035. The study also involved the City of Racine, Villages of Mt. Pleasant and Sturtevant, and the Towns of Raymond and Yorkville. Wastewater from the City of Racine and the Villages of Caledonia, Mt. Pleasant, and Sturtevant is currently treated at the plant operated by the Racine Water and Wastewater Utility. Wastewater flows from the Town of Yorkville sewer service area are treated at the plant operated by the Town of Yorkville Sanitary District No. 1. Pursuant to the cost-effectiveness analysis, a sewer service area amendment was adopted that expands the boundaries of the sewer service area for the City of Racine and environs to include additional areas in the Villages of Caledonia and Mt. Pleasant.
 Future amendments may expand the sewer service area to other parts of the study area. At some time following adoption of the sewer service area amendments for Racine and environs, it is recommended that detailed facilities planning be undertaken to establish what new conveyance, pumping, and storage facilities would be needed to provide service.

The Town of Yorkville Sanitary District No. 1 service area was not included in the refined Racine sewer service area; however, consistent with SEWRPC Community Assistance Planning Report No. 147 (2nd Edition), Sanitary Sewer Service Area for the City of Racine and Environs, which was adopted by the Regional Planning Commission on June 18, 2003, it is recommended that the entire Yorkville system be connected to the sewerage system tributary to the Racine wastewater treatment plant and that the Yorkville plant be abandoned when the Yorkville plant reaches the end of its useful life. The population and sewage flow information set forth in Table 80 in Chapter IX of this report indicates that the Yorkville plant would still have adequate treatment capacity in 2020. Thus, unless the physical condition of the plant dictates the need for significant upgrades prior to 2020, in which case connection to the Racine system should be considered, abandonment of the Yorkville plant may not occur until after the year 2020.

Recommended Intercommunity Trunk Sewers

Map 73 in Chapter X of this report shows a proposed new intercommunity trunk sewer, designated as the Northwest Interceptor by the City of West Bend, which is anticipated to be constructed in the City and the Town of Barton from 2011 through 2015. Map 73 also shows a recommended force main that would connect urban development in the Waubeka area with the Village of Fredonia sewerage system. That intercommunity trunk sewer was originally recommended in 1979 under the initial regional water quality management plan. The costs for these recommended trunk sewers are set forth in Table 82 in Chapter X of this report.

Implement Local Programs to Ensure Maintenance of Adequate Sewage Collection System Capacity

In order to ensure the maintenance of adequate sanitary sewage collection system capacity, it is recommended that the municipalities outside the MMSD service area implement locally-designed programs similar to the Capacity, Management, Operations, and Maintenance (CMOM) program that is currently being promoted by the U.S. Environmental Protection Agency as a means of evaluating and maintaining sewage collection systems.

Recommended 2020 Facilities Plan for the Milwaukee Metropolitan Sewerage District

As noted in the introduction to this chapter, the regional water quality management plan update was prepared as part of a coordinated planning effort that also involved preparation of the 2020 facilities plan for the MMSD. A detailed description of the development of the recommended MMSD facilities plan is set forth in Chapters 9 and 10 of the facilities plan report.

The following facilities, programs, operations, and policies that are recommended under the MMSD facilities plan are also incorporated as components under the regional water quality management plan update:

· Facilities recommended under the wet-weather control plan that is designed to meet MMSD’s discharge permit requirements,

· MMSD programs and policies to maximize capture and treatment of sewage during wet weather,

· Improvement of existing MMSD facilities to ensure the continued provision of adequate sewage treatment,

· A biosolids plan,

· Watercourse projects directed toward improving instream water quality and reducing municipal infiltration and inflow (I/I) through reducing overland flooding in developed areas,

· Best management practice (BMP) demonstration projects intended to assess the effectiveness of specific BMPs in reducing nonpoint source pollution and improving water quality consistent with the urban nonpoint source pollution control recommendations of the regional water quality management plan,

· New MMSD programs and policies implemented to support other elements of the recommended plan,

· Existing MMSD programs and policies that are to be continued,

· Existing MMSD operations that are to be continued,

· MMSD committed projects, and

· Community-based components.

A summary of these plan components is provided below and more detail is given in Chapter X of this report.
Wet Weather Control Plan

The wet weather control plan is designed to meet State and Federal regulatory requirements regarding sanitary sewer overflows (SSOs) and combined sewer overflows (CSOs).
The following projects are incorporated into the MMSD facilities plan to be constructed or further improved in order to maximize capture and treatment of sewage during wet weather. These recommended facilities would have the primary function of reducing overflows from either the separate sewer area or the combined sewer area.
· Increase capacity to pump from the inline storage system (ISS) to the Jones Island wastewater treatment plant
· Increase South Shore wastewater treatment plant capacity

· Add metropolitan interceptor system sewer capacity as necessary

The MMSD facilities plan recommends that the following MMSD operational and monitoring programs be implemented and hydraulic analyses be performed as part of the program to maximize capture and treatment of sewage during wet weather.
· Implement improvements to flow monitoring and rain gauge system
· Perform capacity analysis of the South Shore wastewater treatment plant
· Perform hydraulic analysis of the Jones Island wastewater treatment plant

The MMSD facilities plan recommends that the following MMSD programs and policies be implemented as part of the program to maximize capture and treatment of sewage during wet weather.

· Fully implement the MMSD’s wet weather peak flow management plan to control the growth of infiltration and inflow
· Implement MMSD’s Capacity, Management, Operations, and Maintenance (CMOM) Program

· Implement CMOM Programs for MMSD member and contract municipalities and for Milwaukee County
· Implement System Evaluation and Capacity Assurance Plans for MMSD municipalities
· Implement flow monitoring for high-priority areas
· Continue operation of real-time control system

The MMSD facilities plan recommends that the following rehabilitation projects, routine facility upgrades, and engineering studies and evaluations be implemented in order to continue to provide adequate sewage treatment for the MMSD service area.

· Rehabilitate dewatering and drying systems at the Jones Island wastewater treatment plant
· Complete preliminary engineering study for additional force main from the ISS pump station to diversion chamber DC0103 at S. 6th Street and W. Oklahoma Avenue
· Evaluation of Jones Island wastewater treatment plant aeration system
· Ongoing treatment and conveyance upgrades
· Geotechnical/structural analysis of wastewater treatment plants

Biosolids Plan

The MMSD currently recycles the biosolids that are a normal byproduct of the wastewater treatment process. The biosolids from the Jones Island wastewater treatment plant are converted to and sold as Milorganite®, a popular natural organic fertilizer. The biosolids at the South Shore plant are processed into Agri-Life®, a natural organic product that is applied to the soil at farms to provide nutrients for the crops. Any remaining biosolids not used for the production of Milorganite® or Agri-Life® are made into filter cake. Milorganite® production, and corresponding sales and revenue, are expected to decrease in the coming years due to the decrease in flows from wet industries with high organic loads. Therefore, the MMSD 2020 facilities plan included an analysis of the long-term trends in Milorganite® production and a future plan for biosolids. A detailed description of the alternatives evaluation and the selection of the recommended plan is provided in Chapter 9 of the MMSD Treatment Report.

The recommended MMSD facilities plan calls for continuing existing biosolids operations during the period from 2007 through 2008, or beyond if necessary for the preparation of additional analyses needed to assess biosolids options. The facilities plan recommends that the following analyses be conducted during the assessment period:

· An evaluation of the Milorganite® nitrogen balance using data from 2006 and beyond on the wasteloads from the Jones Island and South Shore plants,

· A study to address marketing Milorganite® with a nitrogen content less than the currently guaranteed 6 percent,

· An overall assessment report on energy, energy management, and power supply/power generation (energy costs are a significant percentage of the costs to process biosolids).

Following completion of the preceding recommended analyses, the MMSD facilities plan recommends developing a final biosolids plan through modification and reevaluation of the following alternatives:

· Glass furnace technology,

· Selling Milorganite® with less than 6 percent nitrogen,

· Selling  Milorganite® with 6 percent nitrogen and land apply the rest,

· Combination of Milorganite® and glass furnace technology, and

· Combination of Milorganite® and landfill.

The MMSD facilities plan also recommends specific facilities and operational improvements needed to continue the current biosolids program during the interim evaluation. Those improvements are described in Chapter 9 of the MMSD Treatment Report.

Watercourse-Related Plan Elements

The MMSD facilities plan recommends that MMSD 1) implement the flood mitigation projects that have been identified under its watercourse system planning program, 2) implement projects to remove concrete linings from stream channels and to rehabilitate those channels where such removal can be accomplished without creating flood or erosion hazards, 3) continue implementation of the Greenseams conservation and greenway connection plan to acquire land for flood management and water quality protection, and 4) renovate the Kinnickinnic River flushing station. The implementation of the watercourse-related plan will improve water quality and instream and riparian habitat, reduce municipal I/I, and enhance flood mitigation.
Specific projects which are currently in various stages of planning and design include:

· Milwaukee River mainstem flood management project to provide flood control primarily in the Cities of Glendale and Milwaukee;
· Indian Creek flood management project to primarily provide flood control benefits in the Village of Fox Point;
· Lower Wauwatosa flood control, stream restoration, and floodproofing project along the Menomonee River mainstem;
· Milwaukee County Grounds detention basin to provide flood control for portions of Underwood Creek and the Menomonee River mainstem in the Cities of Milwaukee and Wauwatosa; and
· Western Milwaukee flood management project along the mainstem of the Menomonee River.
New Milwaukee Metropolitan Sewerage District Sewer Separation Policy

The MMSD facilities plan recommends that MMSD develop a policy supporting the long-term implementation of selective cost-effective sewer separation in the combined sewer service area (CSSA), including identification of the best management practices needed to treat the runoff that would no longer be captured and treated at a wastewater treatment plant as it is under current combined sewer conditions.

Other Existing Milwaukee Metropolitan Sewerage District Programs and Policies to be Continued

The MMSD facilities plan recommends that the following existing MMSD programs and policies be continued.

· Long-term control plan to address combined sewer overflows
· Stormwater reduction program
· Stormwater disconnection program
· Industrial waste pretreatment program

Other Existing Milwaukee Metropolitan Sewerage District Operations to Be Continued

The MMSD facilities plan recommends that the following existing MMSD operations be continued. Because these are ongoing operations, no costs are assigned under the recommended water quality management plan.

· Jones Island wastewater treatment plant wet weather blending
· Skimmer boat operation
· Watercourse operations

Milwaukee Metropolitan Sewerage District Committed Projects
The MMSD facilities plan recommends that MMSD complete all committed projects that are either identified in the 2002 Stipulation with WDNR, but have not yet been completed, or that are under construction.

Management of Infiltration and Inflow for MMSD Satellite Communities

The MMSD facilities plan and the regional water quality management plan update both recommend that the 28 satellite communities served by the MMSD implement measures to ensure that infiltration and inflow do not grow beyond existing levels
Recommendations of the Regional Water Quality Management Plan
Relative to the MMSD South Shore Wastewater Treatment Plant
As noted previously in this chapter, the MMSD 2020 facilities plan must meet regulatory requirements. The MMSD 2020 facilities plan defines a process for evaluating the need to upgrade the capacity of the South Shore wastewater treatment plant in a manner that meets regulatory requirements and is consistent with MMSD’s current operating permit. The recommended regional water quality management plan update recommends a similar approach with the exception that the possibility of blending at the South Shore plant is included in the approach outlined under the regional plan. The regional water quality management plan update calls for the following relative to the MMSD South Shore plant:
· The need for physical-chemical treatment with chemical flocculation should be evaluated at a later date, following determination of 1) the degree to which MMSD can successfully implement a variable volume reserved for sanitary sewer inflow (VRSSI) operating strategy, 2) actual system capacities at the Jones Island and South Shore plants, 3) actual population and land use changes within the planning area, and 4) the success of the wet weather peak flow management planning effort. If it were found that additional treatment capacity was not needed, a capital cost saving of from $97 million to $152 million could be realized through not adding physical-chemical treatment.
· Continued efforts by MMSD to successfully implement a variable VRSSI operating strategy based on refinement and improvement of the prediction algorithm developed under the MMSD Real Time Control Project and with upgraded pumping capacity from the ISS. As indicated previously, the MMSD system is an integrated system and the current regulatory bifurcation with regard to CSOs and SSOs makes MMSD’s operation of its system very complex and difficult. The regulatory requirement that a distinction be drawn between SSOs and CSOs from the MMSD system creates a situation under which the capacity of the ISS may be underutilized despite MMSD’s best efforts to apply a variable VRSSI operating strategy to avoid overflows. Therefore, it is recommended that MMSD and its customer communities work with the WDNR and USEPA to obtain formal regulatory recognition of the integrated nature of the MMSD system, perhaps extending to elimination of the present distinction between ISS-related SSOs and CSOs.
· Consideration of additional study of blending at the South Shore plant, perhaps as part of the recommended capacity study and/or the long-term demonstration project. This recommendation is consistent with the previously-stated facilities plan recommendation calling for evaluation of blending as a means to prevent possible basement backups under certain conditions.

· Possible implementation of physical-chemical treatment to increase the treatment capacity of the South Shore plant if it were ultimately found that additional capacity was needed at South Shore and favorable results were obtained from the recommended long-term demonstration project of physical-chemical treatment with chemical flocculation. As indicated previously, this element may not be needed if favorable results are obtained from further analyses of the variable VRSSI operating strategy and the capacity of the South Shore plant.
· Possible implementation of blending at the South Shore plant if it were ultimately found that addi​tional capacity was needed and the recommended long-term demonstration project of physical-chemical treatment with chemical flocculation results in a conclusion that such a treatment option is not feasible. The estimated capital, annual operation and maintenance, and equivalent annual costs of blending are $60 million, $1.0 million, and $6.1 million, respectively, less than the corresponding costs of the other remaining option, which is physical-chemical treatment with ballasted flocculation. In this case, it is recommended that additional funds be spent on achieving water quality improve​ments through control of nonpoint source pollution at a level beyond that of the base nonpoint source pollution control component of the regional plan, rather than on physical-chemical treatment with ballasted flocculation.
 Once again, this element may not be needed depending on the results of analyses of the variable VRSSI operating strategy and the capacity of the South Shore plant.
· Revision of the USEPA draft policy regarding blending to specifically establish that it is acceptable to evaluate the water quality impacts of blending as part of a watershed-based approach to water quality management and to use that evaluation as a factor to be considered in determining if blending is to be allowed.

Cost-Effectiveness Analysis of Wastewater Treatment Options for the City of South Milwaukee

The City of South Milwaukee is the only community in Milwaukee County that maintains its own wastewater treatment facility and does not belong to the Milwaukee Metropolitan Sewerage District. Chapter X of this report includes a detailed analysis prepared under the regional water quality management plan update to determine if it would be more cost effective for the City to continue to maintain its own treatment facility or to abandon it and connect to the MMSD system.

The South Milwaukee wastewater treatment plant (WWTP) is designed to handle an average flow rate of six mgd, with a designed peak capacity of 25 mgd. Effluent from the plant is discharged to Lake Michigan. As a result of several effluent violations, the City agreed in June 2004 to a court-ordered stipulation that requires a number of improvements and upgrades to be implemented by 2014. Those improvements and upgrades include increasing the raw sewage pump capacity to meet a design peak flow of 30 mgd with the largest unit out of service, installing two new secondary clarifiers, and replacing the ultraviolet disinfection system.

Approach to Upgrading the Existing City of South Milwaukee Wastewater Treatment Plant

In May 2006 a site study for the facility was completed by Applied Technologies under contract to the City. That study developed a plan for implementation of the court-ordered upgrades. That study also identified other potential needs based on a 20-year planning period. Included in the report were cost estimates for the recom​mended upgrades and improvements. The total estimated capital cost of the recommended measures is $4.30 mil​lion dollars. Current annual operation and maintenance costs for the facility are estimated at $1.60 million. As set forth in Table 85 in Chapter X of this report, assuming a 50-year economic life and an annual interest rate of 6 percent, the estimated equivalent annual cost of continuing to operate the facility, including implementing the required upgrades, would be $1.93 million.

Alternatives Calling for Connection to the MMSD South Shore Wastewater Treatment Plant

An alternative to maintaining its own treatment facility would be for the City to abandon its facility and connect to the MMSD sewerage system. Under that scenario, sewage from the City would be conveyed to the MMSD South Shore WWTP by a new force main to be constructed along 5th Avenue. The South Shore plant would have sufficient capacity to handle the additional flow from South Milwaukee during most conditions. However, assuming that peak flows from the South Milwaukee system coincide with peak flows to the South Shore plant from the MMSD system, an expansion of the wet-weather peak capacity would be required to treat flow from the South Milwaukee sewerage system.

That expansion could be made in accordance with the high rate treatment options already under consideration for the MMSD 2020 facilities plan. In addition, the existing two primary clarifiers, four activated sludge units, and two secondary clarifiers at the South Milwaukee plant could provide 2.85 million gallons of storage that could be used to reduce the peak flow from South Milwaukee to the South Shore plant from 30 mgd to 17 mgd. With that reduced peak flow, the costs of pumping and conveyance to South Shore, and of additional treatment, would be reduced.

Analysis and Evaluation of Alternative Plans
The following alternatives were initially analyzed:

· Alternative No. 1—Upgrade the existing South Milwaukee WWTP according to the 2006 site study,

· Alternative No. 2—Connect the South Milwaukee WWTP to the MMSD South Shore WWTP using physical-chemical treatment (PCT) with ballasted flocculation at South Shore and not utilizing existing storage at the South Milwaukee plant,

· Alternative No. 3—Connect the South Milwaukee WWTP to the MMSD South Shore WWTP using PCT with chemical flocculation at South Shore and not utilizing existing storage at the South Milwaukee plant,

· Alternative No. 4—Connect the South Milwaukee WWTP to the MMSD South Shore WWTP using PCT with ballasted flocculation at South Shore and utilizing existing storage at the South Milwaukee plant, and

· Alternative No. 5—Connect the South Milwaukee WWTP to the MMSD South Shore WWTP using PCT with chemical flocculation at South Shore and utilizing existing storage at the South Milwaukee plant.

Based on the cost evaluation set forth in Chapter X, Alternative No. 1—Upgrade the Existing South Milwaukee WWTP and Alternative No. 5—Connect the South Milwaukee WWTP to the MMSD South Shore WWTP Using PCT with Chemical Flocculation at South Shore and Utilizing Existing Storage at the South Milwaukee WWTP are considered to be essentially equal in cost.

Conclusions

The regional water quality management plan update does not recommend providing additional treatment capacity at the South Shore WWTP in the near future. It does, however recommend that additional studies be conducted to evaluate the capacity that can actually be attained at South Shore under existing conditions and that a demonstration project be conducted to evaluate the feasibility of expanding the South Shore plant capacity through PCT with chemical flocculation. If in the future it was determined that 1) the treatment capacity at South Shore would have to be increased to meet anticipated flows from the communities that are currently served by MMSD and 2) implementation of physical-chemical treatment with chemical flocculation was feasible at the South Shore plant, then, considered in isolation, connection of the South Milwaukee plant (utilizing existing tanks for storage) to the MMSD system would be equally cost-effective as the option of upgrading the South Milwaukee wastewater treatment plant to meet the requirements of the court-ordered stipulation.

However, because the analysis of the May 2004 wastewater flows as described in Chapter X establishes that the additional flow from South Milwaukee cannot be adequately treated at the MMSD South Shore WWTP without an increase in treatment capacity at South Shore, connection of the South Milwaukee system to the South Shore plant would not be feasible in the near term under the implementation schedule set forth in the MMSD 2020 facilities plan. Because the 2004 court-ordered stipulation requires the City of South Milwaukee to implement 


actions from 2004 through 2014, with major plant modifications to commence in 2007, it is unlikely that the City would know the results of the MMSD South Shore PCT demonstration project soon enough to consider those results in its program to comply with the court order.

Thus, it is recommended that:

· The City of South Milwaukee continue its program of wastewater treatment plant upgrades estab​lished under the court stipulation.
· The City of South Milwaukee discuss with the WDNR the likelihood of an ammonia limit being required under the next permit which is to be issued in 2011. Should it appear likely that such a limit will be imposed, the City should conduct detailed facilities planning to evaluate all reasonable alternatives.
Private Wastewater Treatment Facilities

There are no private wastewater treatment plants currently in operation within the Kinnickinnic and Menomonee River watersheds, the Oak Creek watershed, and the Lake Michigan direct drainage area. There are two private plants in the Milwaukee River watershed—one serving the Long Lake Recreational Area in the Town of Osceola in Fond du Lac County and one serving the Kettle Moraine Correctional Institution in the Town of Greenbush in Sheboygan County.
 There is one private plant serving an isolated enclave of urban land use in Fonks Mobile Home Park in the Town of Yorkville in Racine County in the Root River watershed. These facilities are located beyond the current limits of planned public sanitary sewer service areas and are recommended to be retained. The need for upgrading these plants and the level of treatment should be formulated on a case-by-case basis as part of the WPDES permitting process.
Regulation of Wastewater Treatment Facilities and Industrial Discharges

It is recommended that these sources of wastewater continue to be regulated and their effluent concentrations be controlled to acceptable levels on a case-by-case basis through the operation of the WPDES.
Industrial Noncontact Cooling Water Discharges

An additional point source issue identified under the regional water quality management plan update is that of phosphorus loads from some industrial noncontact cooling water discharges. The industries involved do not normally add phosphorus to their cooling waters. It is believed that the phosphorus is contained in the source water since some water utilities, such as the Cities of Cudahy, Milwaukee, New Berlin, and South Milwaukee, add orthophosphate or polyphosphate as a corrosion control to prevent certain metals from leaching from distribution systems and building plumbing materials into the treated water. Given the public health benefits involved and the reliability of the current technology, the Milwaukee Water Works has indicated that it would not consider changing its current practice. Recognizing the benefits involved, it is not recommended that the water utilities end their current practice. It is, however, recommended that water utilities in the study area give further consideration to changing to an alternative technology that does not result in increased phosphorus loading if such a technology is both effective in controlling corrosion in pipes and cost-effective for the utility to implement.

Nonpoint Source Pollution Abatement Plan Subelement

The recommended nonpoint source pollution control measures described in this report are common to both the Regulatory Watershed-Based Approach and the Integrated Watershed-Based Approach as described previously in this chapter.

Recommended Rural Nonpoint Source Pollution Control Measures
The recommended best management practices to control rural nonpoint source pollution were developed by the SEWRPC staff and the consultant team staff
 under the guidance of both the SEWRPC Technical Advisory Committee for the plan and the SEWRPC Modeling Subcommittee comprised of technical and modeling experts and with input from the County Land Conservationists from throughout the study area and from WDNR. Input was also solicited from the joint MMSD/SEWRPC Citizens Advisory Council and the SEWRPC Watershed Officials Forum that was established to provide information regarding the regional water quality management plan update to local elected officials and to solicit comments on various aspects of the plan from those officials.

The recommended rural nonpoint source control measures and their associated costs are set forth in Table 82 in Chapter X of this report. In some instances, based on the modeled water quality results for 1) the screening alternatives, 2) the alternative water quality plans, and 3) the rural nonpoint source sensitivity analyses, the plan includes measures that go beyond what would be necessary to meet the performance standards of Chap​ter NR 151, “Runoff Management,” and Chapter ATCP 50, “Soil and Water Resource Management Program,” of the Wisconsin Administrative Code. Descriptions of each of those recommended measures, including the recom​mended level of implementation and/or the anticipated level of reduction in nonpoint source pollution loads, are set forth below.

Reduction in Soil Erosion from Cropland

The recommended plan calls for practices to reduce soil loss from cropland to be expanded to attain erosion rates less than or equal to T by 2020. This could be accomplished through a combination of practices, including, but not limited to, expanded conservation tillage, grassed waterways, and riparian buffers. The applicable measures should be determined by the development of farm management plans which are consistent with the county land and water resources plans.

Manure and Nutrient Management
Based on input from County Land Conservationists and the Technical Advisory Committee for this water quality plan and on the identified need to control fecal coliform bacteria from both urban and rural sources, it was decided to recommend that all livestock operations in the study area with 35 combined animal units or greater as defined in Chapter NR 243, “Animal Feeding Operations,” of the Wisconsin Administrative Code provide six months of manure storage, enabling manure to be spread on fields twice annually during periods when the ground would not be frozen prior to spring planting and after summer and fall harvest. It is also recommended that manure and any supplemental nutrients be applied to cropland in accordance with a nutrient management plan consistent with the requirements of Sections ATCP 50.04, 50.48, and 50.50 and Section NR 151.07 of the Wisconsin Administrative Code. Finally, it is recommended that nutrient management requirements for concentrated animal feeding operations (CAFOs) in the study area be based on the WPDES permit conditions for those operations.

Barnyard Runoff
As noted in Chapter VI of this report, because existing livestock operations are excluded from the requirements of Chapters NR 151 and ATCP 50 if cost-share funding is not available and because of the limited amount of such funding that is available annually, many livestock operations are not compelled to comply with Administrative Code provisions related to barnyard runoff. Therefore, it is recommended that consideration be given to increasing levels of cost-share funding to enable a higher level of implementation of the best management practices needed to meet the NR 151 performance standards.

Riparian Buffers

Fond du Lac, Ozaukee, Sheboygan, and Washington Counties currently have programs for the establishment of riparian buffers. Fond du Lac, Ozaukee, and Sheboygan Counties are aggressively promoting the creation of such buffers through the U.S. Department of Agriculture (USDA) Conservation Reserve Enhancement Program (CREP). Washington County has adopted a minimum 75-foot setback for all development in unincorporated areas adjacent to lakes and streams as part of its lake and stream classification program and related zoning.

Based on review of the literature related to the effectiveness of riparian buffers in controlling nonpoint source pollution, it was decided that a minimum 75-foot riparian buffer width along each side of streams flowing through current crop and pasture land would be optimal for the control of nonpoint source pollution. Stream reaches for which the establishment or expansion of riparian buffers are to be considered are indicated on Maps 74 through 76 in Chapter X of this report.

It is recommended that:

· In general, where existing riparian buffers adjacent to crop and pasture lands are less than 75 feet in width they be expanded to a minimum of 75 feet;

· The procedures for targeting buffers to locations where they would be most effective as developed under the Wisconsin Buffer Initiative
 be considered in the implementation of the riparian buffer recommendation made herein;

· Opportunities to expand riparian buffers beyond the recommended 75-foot width be pursued along high-quality stream systems including those designated as outstanding or exceptional resource waters of the State, trout streams, or other waterways that support and sustain the life cycles of economically important species such as salmon, walleye, and northern pike; and

· The number of stream crossings be limited and configured to minimize the fragmentation of streambank habitat.
Conversion of Cropland and Pasture to Wetlands and Prairies
Consistent with the land use planning principle and standard set forth in Appendix G of this report which encourage efforts to restore farmland and other open space land to more natural conditions, such as wetlands, prairies, grasslands, and forest, it is recommended that a total of 10 percent of existing farmland and pasture be converted to either wetland or prairie conditions, focusing that effort on marginally productive land.
MMSD Conservation and Greenway Connection Plans

The MMSD conservation and greenway connection plans program (Greenseams) provides for the purchase, from willing sellers, of natural wetlands to retain stormwater with the intention of reducing the risk of flooding, protecting riparian land from development, and providing increased public access. The MMSD facilities plan recommends that these programs continue and be integrated with the regional water quality management plan update recommendations regarding environmental corridors and conversion of cropland and pasture to wetland and prairie conditions.
Restricting Livestock Access to Streams
It is recommended that livestock access to streams be restricted through fencing or other means.
Management of Milking Center Wastewater

It is recommended that measures be taken to ensure proper handling and treatment of milking center wastewater.

Expanded Oversight and Maintenance of Private Onsite Wastewater Treatment Systems (POWTS)

The Technical Advisory Committee guiding the regional water quality management planning process identified improved oversight and maintenance of POWTS as a priority that should be addressed to improve groundwater and surface water quality. The rural nonpoint source sensitivity analysis described in Chapter IX indicated that such a program could be an effective component of the overall water quality plan. Therefore, it is recommended that, at a minimum, county-enforced inspection and maintenance programs be implemented for all new or replacement POWTS constructed after the date on which the counties adopted private sewage system programs. It is also recommended that voluntary county programs be instituted to inventory and inspect POWTS that were constructed prior to the dates on which the counties adopted private sewage system programs. Finally, it is recommended that the WDNR and the counties in the study area work together to strengthen oversight and enforcement of regulations for disposal of septage and to increase funding to adequately staff and implement such programs.
Recommended Urban Nonpoint Source Pollution Abatement Measures
The recommended best management practices to abate urban nonpoint source pollution were developed by the SEWRPC staff and the consultant team modeling staff
 under the guidance of both the SEWRPC Technical Advisory Committee for the plan and the SEWRPC Modeling Subcommittee and in conjunction with the WDNR. Input was also solicited from the MMSD Technical Advisory Team, consisting of representatives of each of the 28 municipalities served by MMSD; the joint MMSD/SEWRPC Citizens Advisory Council; and the SEWRPC Watershed Officials Forum.

The recommended measures and their associated costs are set forth in Table 82 in Chapter X of this report. In some instances, the plan includes measures that go beyond what would be required to meet the performance standards of Chapter NR 151, “Runoff Management,” of the Wisconsin Administrative Code. Descriptions of each of those recommended measures, including the recommended level of implementation and/or the anticipated level of reduction in nonpoint source pollution loads, are set forth below.

Implementation of the Nonagricultural (Urban) Performance Standards of Chapter NR 151

It is recommended that urban nonpoint source pollution controls be implemented that are consistent with the performance standards of Chapter NR 151. As noted in Chapters V through X in SEWRPC Technical Report No. 39, almost all of the municipalities in the study area are, or will be, required to meet NR 151 standards to the maximum extent practicable under the conditions of their WPDES municipal stormwater discharge permits issued pursuant to Chapter NR 216 of the Wisconsin Administrative Code. By implementing controls to meet the standards of NR 151, municipalities will address the following:

· Control of construction site erosion;

· Control of stormwater pollution from areas of existing and planned urban development, redevelop​ment, and infill; and

· Infiltration of stormwater runoff from areas of new development.

Coordinated Programs to Detect and Eliminate Illicit Discharges to Storm Sewer
Systems and to Control Urban-Sourced Pathogens that are Harmful to Human Health

The results of the analyses made by applying the calibrated water quality model as described in Chapters V and IX of this report indicated that urban impervious surfaces were significant contributors of fecal coliform bacteria to the streams of the study area. They also indicated that urban subsurface flows could be significant sources of fecal coliform bacteria. Some of these subsurface flows could be entering storm sewers through “illicit” connections from the sanitary sewer system such as infiltration from leaking sanitary sewers or cross connections between sanitary and storm sewers.
While mainly intended as an indicator of human sewage contamination, fecal coliform bacteria and E. coli also serve as indicators of the possible presence of a broader range of possible threats to human health, including pathogens associated with both human sewage and domestic and wild animal wastes. Because the presence of fecal coliform bacteria is not sufficient indication of a significant threat to human health, which would actually result from the presence of pathogens that are generally not directly measured, the recommended plan calls for a coordinated program to reduce pathogens in surface waters through better identification of the sources of fecal coliform bacteria and elimination or control of those sources that would potentially be most harmful to human health. While the program to control pathogens is intended to focus on pathogens from human sources, pathogens from domestic and/or wild animals and livestock could also pose threats to human health.
Although human-sourced pathogens in stormwater management systems might be found in stormwater runoff, it is more likely that they enter storm sewers through “illicit” connections from the sanitary sewer system. Thus, the main component of the recommended program to control pathogens from the urban environment is detection and elimination of illicit discharges from the sanitary sewerage system to the stormwater management system.
Based on review of recommended plan water quality model results for the streams of the study area and Lake Michigan, it was decided to recommend enhanced urban illicit discharge control and/or innovative methods to identify and control possible pathogen sources in stormwater runoff from all urban areas in the study area. To address the threats to human health and degradation of water quality resulting from human-specific pathogens and viruses entering stormwater systems, it is recommended that each municipality in the study area implement a program consisting of:
· Enhanced storm sewer outfall monitoring to test for fecal coliform bacteria in dry- and wet-weather discharges;
· Molecular tests for presence or absence of human-specific strains of Bacteroides, an indicator of human fecal contamination, at outfalls where high fecal coliform counts are found in the initial dry-weather screenings;
· Additional dry-weather screening upstream of outfalls where human-specific strains of Bacteroides are found to be present, with the goal of isolating the source of the illicit discharge;
· Elimination of illicit discharges that were detected through the program described in the preceding three steps; and
· It is anticipated that the program outlined above would also identify cases where illicit connections are not the primary source of bacteria, indicating that stormwater runoff is the main source. To adequately assess the appropriate way to deal with such bacteria sources (and the potentially associated pathogens), it is recommended that human health and ecological risk assessments be conducted to address pathogens in stormwater runoff.

Depending on the findings of the risk assessments, consideration should be given to pursuing innovative means of identifying and controlling possible pathogen sources in stormwater runoff.

Chloride Reduction Programs
Water quality monitoring data set forth in SEWRPC Technical Report No. 39 indicated that chloride concentrations in the streams of the study area are increasing over time. While observed instream chloride concentrations are generally still less than the planning standard of 1,000 milligrams per liter (mg/l) that was adopted under the original regional water quality management plan, they more frequently exceed the 250 mg/l secondary drinking water standard. Instream concentrations generally do not exceed the chronic toxicity criterion of 395 mg/l or the acute toxicity criterion of 757 mg/l. Chloride concentrations are generally below 200 mg/l in the outer harbor and the nearshore Lake Michigan area. In the lakes of the Milwaukee River watershed for which data are available, chloride concentrations are generally less than 50 mg/l, although concentrations appear to be increasing over time. Overall, the increasing trends in concentrations are a cause for concern.

Thus, it is recommended that the municipalities and counties in the study area continue to evaluate their practices regarding the application of chlorides for ice and snow control and strive to obtain optimal application rates to ensure public safety without applying more chlorides than necessary for that purpose. It is also recommended that municipalities consider alternatives to current ice and snow control programs, such as applying a sand/salt mix to local roads with enhanced street sweeping in the spring to remove accumulated sand or using alternative materials for ice and snow control. It is recommended that education programs be implemented to provide information about 1) alternative ice and snow control measures in public and private parking lots and 2) optimal application rates in such areas.

Chlorides used in water softeners can increase instream chloride concentrations and they can also pose problems with elevated concentrations at wastewater treatment plants. It is recommended that education programs be implemented to provide information about alternative water softening media and the use of more-efficient water softeners which are regenerated based upon the amount of water used and the quality of the water.

Fertilizer Management

Because the washoff of fertilizer into inland lakes is a significant factor contributing to lake eutrophication, it is recommended that the use of low- or no-phosphorus fertilizers be encouraged in areas tributary to inland lakes and ponds and that consideration be given to adopting low- or no-phosphorus fertilizer ordinances in those areas.
 Also, because of the general benefit in reducing phosphorus inputs to streams and to Lake Michigan, it is also recommended that information and education programs required under municipal WPDES stormwater discharge permits promote voluntary practices that optimize urban fertilizer application consistent with the requirements of WDNR Technical Standard No 1100, “Interim Turf Nutrient Management.”
Residential Roof Drain Disconnection from Sanitary and Combined Sewers and Infiltration of Roof Runoff

In an effort to reduce clearwater flows in the separate and combined sewer systems in the study area, it is recommended that programs be implemented to achieve a practical level of disconnection of the residential roof drains that are currently connected to sanitary and combined sewers. It is also recommended that roof drains that are not directly connected to sanitary or combined sewers, but which discharge to impervious areas, be redirected to pervious areas where feasible. Finally, it is recommended that consideration be given to directing those roof drains which are to be disconnected to rain barrels and/or rain gardens, with the runoff from those roofs ultimately being infiltrated.
Beach and Riparian Litter and Debris Control Programs

It is recommended that existing litter and debris control programs along Lake Michigan beaches, inland lake beaches, and along the urban streams of the study area be continued and that opportunities to expand such efforts be explored.

Pet Litter Management
It is recommended that all municipalities in the study area have pet litter control ordinance requirements and that those requirements be enforced.

Marina Waste Management Facilities
To avoid the direct discharge of sewage from holding tanks in recreational boats to the waters of Lake Michigan it is recommended that the Milwaukee County McKinley Marina, the Milwaukee Yacht Club, and the South Shore Yacht Club in the City of Milwaukee, and the Racine Reef Point Marina and other boating facility operators continue to maintain pump-out stations for disposal of those wastes through the public sanitary sewerage system and upgrade or expand those stations as necessary.

Research and Implementation Projects

It is recommended that MMSD and others continue to support targeted research on bacteria and pathogens and research and implementation of stormwater BMP techniques and programs. Because the monitoring of indicator organisms such as fecal coliform bacteria and E. coli constitute an indirect method of screening for the presence of pathogens, it is recommended that research to develop and apply more direct methods of identifying sources of pathogens important to human health also be supported.

Instream Water Quality Measures Plan Subelement
The instream water quality management measures described in this report subsection are common to both the Regulatory Watershed-Based Approach and the Integrated Watershed-Based Approach.

Hydrologic and Hydraulic Management
Concrete Channel Renovation and Rehabilitation

The MMSD facilities plan recommends implementing projects to remove concrete linings from stream channels under MMSD jurisdiction and to rehabilitate those channels where such removal can be accomplished without creating flood or erosion hazards.

Renovation of the MMSD Kinnickinnic River Flushing Station

The Kinnickinnic River flushing station was constructed in the early 1900s to improve water quality in the lower reach of the Kinnickinnic River. The system pumps water from Lake Michigan into the River. MMSD operates the flushing station when dissolved oxygen concentrations in the River are less than 3.0 mg/L. A comparison of actual flushing tunnel flow data and observed downstream dissolved oxygen data verifies the usefulness of flushing tunnel operation in increasing dissolved oxygen levels in the Kinnickinnic River.

It is recommended that an engineering study be conducted to evaluate the condition of the tunnel and the pump station and that, depending on the findings of that study, consideration be given to renovating the flushing tunnel intake and outlet and the tunnel and pump station, if necessary and economically justifiable. Prior to implementing any major modifications to the flushing station, it is recommended that MMSD reevaluate dissolved oxygen levels in the estuary in light of possible future sediment removal projects that could improve dissolved oxygen conditions.

Dams
It is recommended that:

· Dam owners perform ongoing maintenance and repair of their dams. This is particularly important for high-hazard dams.

· Abandonment and associated riverine area restoration plans be prepared as part of the design of new, or reconstructed, dams and prior to abandonment of existing dams.
· Dam removals specifically include provisions to protect upstream reaches from erosion and downstream reaches from sedimentation by prohibiting excessive sediment transport from the impoundment during and after dam removal.
Culverts, Bridges, Drop Structures, and Channelized Stream Segments

It is recommended that, to the extent practicable, culverts, bridges, drop structures, and channelized stream segments, especially concrete lined segments, be limited. Where such crossings are required it is recommended that they be designed not only to pass water, but also allow the passage of aquatic organisms thus ensuring the continued connectivity of the ecosystem both upstream and downstream. Recommended design standards and criteria are included in Appendix P.
When opportunities arise, such as at the time of reconstruction of roadways and highways, it is recommended that “ecosystem-friendly” design standards be considered for implementation. In addition, it is recommended that, to the extent practicable, opportunities be considered for the removal of existing hydraulic structures, or for their replacement with “ecosystem-friendly” structures based on the design standards and criteria set forth in Appendix P.

Restoration and Remediation Programs

Restoration and remediation programs include a variety of activities focusing on the remediation of historically contaminated sites and the restoration of instream habitat, including restoration of riverine fisheries. As described and characterized in Chapter VII, “Surface Water Quality Conditions and Sources of Pollution in the Milwaukee River Watershed,” of SEWRPC Technical Report No. 39, sites containing deposits of contaminated sediment have been identified in a five-mile segment of Cedar Creek in Cedarburg, Zeunert Pond in Cedarburg, Thiensville Millpond, Estabrook Impoundment, and the Milwaukee Harbor Estuary Area of Concern.
Management of contaminated sediment sites is recommended. As of 2006, remediation projects were ongoing for two sites: the Moss-American Superfund site along the Little Menomonee River and the Kinnickinnic River Environmental Restoration Project located in the Kinnickinnic River between S. Kinnickinnic Avenue and W. Becher Street. Management programs for remediation of contaminated sediment at Cedar Creek, Zeunert Pond, Thiensville Millpond, and Estabrook Impoundment should be reviewed and implemented. In support of this, it is recommended that consideration be given to extending the Milwaukee Estuary Area of Concern to include:
· The Little Menomonee River from W. Brown Deer Road  (STH 100) to its confluence with the Menomonee River (Moss-American Superfund site),

· The Menomonee River from its confluence with the Little Menomonee River to N. 35th Street,

· Cedar Creek from Bridge Road to its confluence with the Milwaukee River,

· The Milwaukee River from its confluence with Cedar Creek to the site of the former North Avenue dam (includes the Estabrook Park dam and the associated impoundment), and
· Lincoln Creek.

It is recommended that monitoring of toxic substances, such as the program being conducted by the MMSD and USGS under Phase III of the MMSD Corridor Study, be continued and supported.

Dredging and Dredged Materials Disposal
A dredging and dredged material disposal plan was developed under the SEWRPC Milwaukee Harbor estuary study.
 The regional water quality management plan update revises the recommendations from that study, taking into account the current status of navigational dredging programs and the implementation status of remedial action plans in the Milwaukee Estuary Area of Concern, which is one of 43 sites in the Great Lakes area targeted for priority attention under the U.S.-Canada Great Lakes Water Quality Agreement (Annex 2 of the 1987 Protocol) due to impairment of beneficial use of the area's ability to support aquatic life.
The need for dredging in the Milwaukee Harbor estuary is determined primarily by the need to maintain commercial navigation. That need may, however, also be determined by the need for the construction of new or updated port facilities; port safety, the need to provide for water quality improvement by reducing the impacts of polluted sediment on the water column and on the flora and fauna of the area; and the need to improve aquatic habitat. Each of these potential needs was carefully considered in the SEWRPC Milwaukee Harbor estuary study, and was reevaluated under the regional water quality management plan update.

Current Navigational Dredging Activities in the Lake Michigan Inner and Outer Harbor Areas
Dredging and the disposal of the dredged materials is presently carried out within the Milwaukee Harbor estuary for maintenance of adequate water depths for commercial navigation. Dredged materials are disposed of at the Jones Island Confined Disposal Facility (CDF) constructed by the U.S. Army Corps of Engineers (USCOE) in 1975 along the shoreline of the southern portion of the outer harbor (see Map 79 in Chapter X of this report).

Dredging Needs
Dredging for Navigation
The extent of the dredging recommended for navigation maintenance is shown on Map 79 in Chapter X, which also shows the depths to be maintained by dredging.
Dredging for Water Quality Improvement
Dredging for water quality improvement was not specifically recommended under the Milwaukee Harbor estuary study; however, the toxic substances management plan element did recommend that a second level, detailed study of the problems associated with toxic substances in the bottom sediments of the Milwaukee Harbor estuary be conducted. Since the Harbor estuary study was published, the need for dredging in the Kinnickinnic River in the reach from W. Becher Street downstream to S. Kinnickinnic Avenue has been identified under the RAP process for the Milwaukee Estuary Area of Concern. The Kinnickinnic River Environmental Restoration Project, which is scheduled for implementation during 2008 and 2009, calls for 1) dredging up to 170,000 cubic yards of sediments contaminated with polycyclic aromatic hydrocarbons (PAHs) and polychlorinated biphenyls (PCBs), which will remove about 90 percent of the PCB mass in the project area, and 2) creating an 80-foot-wide, 20 to 24-foot-deep navigational channel. It is proposed to place the dredged material in the CDF, which would essentially exhaust the existing capacity of the CDF.
It is recommended that the Kinnickinnic River Environmental Restoration Project be implemented and that implementation of the Milwaukee Estuary Remedial Action Plan be continued and supported.

Dredging to Improve Aquatic Habitat
Another consideration regarding dredging is the need to improve aquatic habitat within the estuary. Review of the habitat conditions documented in the Harbor estuary study supplemented by information collected under the regional water quality management plan update effort, indicates that no widespread dredging should be undertaken to improve aquatic habitat. This conclusion was reached because the inventories found that there are adequate localized areas within the inner harbor that provide suitable feeding, cover, and spawning habitats for warmwater fish and aquatic life, even though habitat conditions for a desirable fishery throughout most of the inner harbor are generally poor. For example, in the reach of the Milwaukee River from the former North Avenue dam to N. Humboldt Avenue, there are numerous scoured areas with a substrate of rocks, sand, and hard clay. In addition, WDNR has implemented several restoration projects to enhance gamefish spawning habitat and nursery areas such as the North Avenue Dam walleye spawning shoal. Inventory data indicate that many warmwater fish species, including walleye, smallmouth and largemouth bass, northern pike, bullhead, catfish, suckers, carp, and sunfish, currently spawn in this reach. Similarly, there are localized shallow areas in the upper ends of the Menomonee and Kinnickinnic River estuaries, as well as in the upper ends of the Burnham and South Menomonee Canals, that support rooted aquatic vegetation that is used for spawning by northern pike, yellow perch, carp, and sunfish. Many of the fish that spawn in the inner harbor migrate in from Lake Michigan during spring and summer. As a result of pollution abatement actions including the MMSD Water Pollution Abatement Program with its construction of the Inline Storage System, inputs of organic material and other pollutants into the estuary through combined sewer overflows and other sources of pollution have been reduced. These reductions coupled with decomposition and flushing of organic materials have resulted in riverbeds with cleaner sediments containing less organic matter. Thus, existing localized areas providing habitat have been improved for the maintenance of a limited, yet diverse, population of warmwater fish within the inner harbor.
Within the outer harbor, the existing bottom sediments, although in some locations classified as heavily polluted, are known to be conducive to the successful propagation of diverse populations of warmwater fish and aquatic life. The Milwaukee Harbor estuary study concluded that further site-specific analyses could indicate that it would be desirable to dredge or otherwise modify selected small areas within the estuary in order to improve habitat for aquatic life. However, it is recommended that such limited dredging be considered only if site-specific evaluation or findings support such a need.

Conclusion Regarding Dredging Needs
In view of the above, it is recommended that dredging be limited primarily to the areas and depths noted on Map 79 in Chapter X of this report.

Dredged Material Disposal
A dredged material management plan for the Milwaukee Harbor, which was completed by the USCOE Detroit District in November 2007, addresses future dredged material disposal needs from continued navigational dredging and from the USEPA/WDNR Kinnickinnic River Environmental Restoration Project. The study estimates that disposal of the approximately 176,000 cubic yards of dredged material from the Kinnickinnic River Project would use up the remaining capacity in the Jones Island CDF by about 2011. The dredged material management plan is designed to provide an additional 510,000 cubic yards of capacity, which is expected to meet dredged material disposal needs for 20 years beyond 2011. The USCOE study evaluated alternatives plans and selected a recommended plan that calls for constructing a raised perimeter dike that is offset from the existing CDF dikes. The regional water quality management plan update adopts that same recommendation.

Fisheries Protection and Enhancement
The maintenance and rehabilitation of the warmwater and coldwater sport fishery, key natural resources in the study area, are important components of this water quality management plan. The recommended fisheries management plan was developed to complement and to be consistent with the other plan recommendations regarding land use, point and nonpoint source pollution control, runoff management, and environmental monitoring. As recommended elsewhere in this report, to preserve and enhance the interconnection between the watershed’s ecosystems, actions should focus on the restoration and management of declining habitats found not only within the stream, but also within the watershed as a whole.
Based upon an analysis and review of historic and recent fisheries surveys, fishery conditions in the greater Milwaukee watersheds study area range from very-poor to excellent. The streams and lakes of the study area are generally capable of supporting a quality warmwater sportfish community, with capabilities of supporting coldwater sportfish communities in some areas (see Chapters III through IX in SEWRPC Technical Report No. 39, the companion to this planning report).
Consistent with the actions recommended by WDNR for habitat improvement of stream systems, the following actions are recommended under this plan: 1) enhancement of streambank stability, 2) limitation of instream sediment deposition, 3) implementation of techniques to moderate the effects of channelization, and 4) restoration of instream and riparian habitat. Implementation of these actions will improve water quality, including water clarity and temperature regime, and improve the quality/quantity of food resources and habitat for fish and other aquatic species.
The following recommendations were formulated as an outgrowth of the assessment of fish and aquatic life resources set forth in Chapters V through IX of SEWRPC Technical Report No. 39. These recommendations are made to supplement or reinforce related recommendations set forth above to control point and nonpoint sources of pollution, to establish riparian buffers, and to restore and rehabilitate stream channels where feasible. Implementation of the recommendations would help to protect and reestablish a high-quality native warmwater and/or coldwater fishery where appropriate.
1. To the extent practicable, protect remaining natural stream channels, including small tributaries and shoreland wetlands that provide habitat for the continued survival, growth, and reproduction of a sustainable fishery throughout the study area.
2. Restore wetlands, woodlands, and grasslands adjacent to the stream channel and establish minimum buffers 75 feet in width to reduce pollutant loads entering the stream and protect water quality.

3. Restore, enhance, and/or rehabilitate stream channels to provide increased quality and quantity of available fisheries habitat—through improvement of water quality, shelter/cover, food production, and spawning opportunities—using management measures that include, but are not limited to:

· Minimize the number of stream crossings and other obstructions to limit fragmentation of stream reaches.

· Stabilize stream banks to reduce erosion.

· Limit instream sedimentation and selectively remove excessive silt accumulations.

· Reestablish instream vegetation and bank cover to provide fish with shelter from predators, food, spawning areas, and protection from floods.

· Realign channelized reaches of streams and remove concrete lining to provide heterogeneity in depth (e.g., alternating riffle and pool habitat), velocity or flow regime, and bottom substrate composition.

· As opportunities arise when roadways crossing streams are replaced or reconstructed, remove or retrofit obstructions such as culverts, dams, and drop structures that limit the maintenance of healthy fish and macroinvertebrate populations.
4. Monitor fish and macroinvertebrate populations in order to evaluate the effectiveness of the water quality management program.

5. Consider more intensive fisheries manipulation measures—in terms of removal of exotic carp species and/or stocking of gamefish or other native species—where warranted based upon specific goals and objectives established for each project site, reach, or subwatershed, based on detailed local level planning, throughout the study area.
It is recommended that the locations for carrying out the recommended stream restoration measures be developed with the guidance and direct involvement of the WDNR, based upon site-specific field evaluations.
Inland Lake Water Quality Measures Plan Subelement
The inland lake water quality management measures described in Appendix Q are common to both the Regulatory Watershed-Based Approach and the Integrated Watershed-Based Approach.

Auxiliary Water Quality Management Plan Subelement

The auxiliary water quality management measures described in this report subsection are common to both the Regulatory Watershed-Based Approach and the Integrated Watershed-Based Approach.

Public Beaches

It is recommended that current public health monitoring programs at public beaches along Lake Michigan and inland waterbodies be maintained, and where possible, expanded to include public beaches that are not currently monitored. Monitoring agencies should continue to disseminate information regarding water quality at public beaches, including water quality advisories, both through postings at the beaches and through broadcast and internet media.
It is recommended that:

· Beaches with high frequencies of closings and water quality advisories due to high bacteria counts be evaluated for local sources of contamination, and that appropriate remedies be designed and implemented based on the findings of these evaluations.

· Sanitary surveys to identify sources of pollution be performed at beaches with high bacteria counts and that those surveys apply USEPA standards.
· Current programs of beach grooming be continued and expanded to beaches currently not groomed. The grooming methods used should be chosen to minimize persistence of water quality indicator organisms, such as E. coli, in beach sand.

Waterfowl Control

Waterfowl, especially gulls, can be a significant source of fecal coliform bacteria to the waters of the study area. It is recommended that programs be implemented to discourage unacceptably high numbers of waterfowl from congregating near beaches and other water features. These measures could include expanded use of informational signs regarding the negative aspects of feeding waterfowl, ordinances prohibiting the feeding of waterfowl, covering trash receptacles at beaches and water features, vegetative buffers along shorelines that discourage geese from congregating, and other, innovative measures such as trained dogs.

Coastal Zone Management

To coordinate management efforts for Lake Michigan among the many units of government, institutions, and organizations involved in management of the Lake, the U.S. Environmental Protection Agency has developed a Lakewide Management Plan. That plan contains recommendations regarding ballast water control, control of combined and separate sanitary sewer overflows, development of agricultural pollution prevention strategies, remediation of legacy contaminated sediment sites, protection of drinking source water, protection of wildlife habitat, stewardship actions, implementation of Great Lakes Areas of Concern Remedial Action Plans, fisheries management, and filling of gaps in data on the Lake. It is recommended that the Lake Michigan Lakewide Management Plan continue to be implemented and refined. To this end, it is also recommended that liaison and linkages be maintained with local, State, and Federal Great Lakes programs. It is recommended that the WDNR perform this role through their Office of the Great Lakes. In addition, shipping and harbor management programs and activities, including dredging and sediment remediation programs, ballast water management programs, and toxic contaminant management strategies, should be coordinated with environmental management programs and activities.
Water Pollution Control

Household Hazardous Waste Collection

The MMSD facilities plan recommends that MMSD continue its household hazardous waste collection program at the three permanent sites located in the Cities of Franklin and Milwaukee and the Village of Menomonee Falls and that MMSD continue providing waste collection at temporary collection sites between April and October each year. In addition, the regional water quality management plan update recommends that those communities in the study area that are not served by such programs consider developing and instituting them.
Emerging Issues

Recommendations are made regarding the following emerging issues.

Pharmaceuticals and Personal Care Products

It is recommended that assessments and evaluations be made of the significance for human health and for aquatic and terrestrial wildlife of the presence of pharmaceuticals and personal care products in surface waters. Ongoing research regarding the presence, effects, and fates of these compounds in the environment should continue to be monitored. As a part of Phase III of the MMSD Corridor Study conducted by MMSD and USGS, nine stream sites and three harbor sites will be sampled quarterly for two years for the presence of pharmaceuticals and personal care products in the water column, bed sediment, sediment pore water, and biota. It is recommended that this project be supported. It is also recommended that periodic collections of expired and unused medications be conducted.
Exotic Invasive Species

A number of programs have been developed to educate the public about exotic invasive species and to reduce the spread of exotic invasive species to inland waters, including the Watercraft Inspection Program and the Clean Boats, Clean Waters Program, both sponsored by the WDNR; aquatic invasive species educational materials, workshops, and outreach programs, all sponsored by the University of Wisconsin-Sea Grant Institute, University of Wisconsin-Extension, and the Wisconsin Association of Lakes. It is recommended that programs to reduce the spread of exotic invasive species be continued and supported and that the occurrence and spread of exotic and invasive species be monitored and documented. It is also recommended that programs to educate the public about exotic invasive species be continued and supported.

Water Temperature and Thermal Discharges

Because thermal discharges can act to alter the suitability of a waterbody as habitat, it is recommended that the WDNR develop a policy regarding water temperatures and thermal discharges into waterbodies.

Global Climate Change

Recent projections from global climate models suggest that patterns and frequency of precipitation in the Great Lakes area may change over the course of the next century. Should such changes occur, it is possible that they will cause alterations in stream hydrology and potentially affect sewerage systems and the capacities needed for wastewater treatment. It is recommended that future updates of this plan consider precipitation patterns and frequency and streamflow data and compare those data to the historical record.

Water Quality Monitoring

Recommendations Regarding Monitoring and Data Collection

It is recommended that the surface water quality monitoring programs currently being conducted by the WDNR, the USGS, and the MMSD be supported and continued. In addition, the USGS stream gauging program should be maintained as a minimum and expanded when possible  It is also recommended that these agencies and other agencies conducting monitoring review and evaluate their monitoring programs in order to refine their monitoring strategies to address some of the data gaps identified in Chapter X. As part of Phase III of the MMSD Corridor Study conducted by MMSD and USGS, there will be continuous streamflow gauging along Honey Creek, Lincoln Creek, the Little Menomonee River, the Root River, and the Milwaukee River at Jones Island through 2010. It is recommended that this sampling be continued and supported.

Similarly, on those streams where data are being collected from multiple sampling stations in support of short-term projects, it may be desirable to continue sampling at some stations to provide long-term data. Candidate streams for monitoring within the areas served by MMSD include Mitchell Field Drainage Ditch, Wilson Park Creek, and the Little Menomonee River. Outside the area served by MMSD, there are numerous streams that are candidates for monitoring.
It is recommended that long-term water quality monitoring programs be extended to areas outside of the MMSD service area. At a minimum, water quality and quantity stream gauging monitoring programs should be continued at the USGS sampling stations established or reinstated for this update of the regional water quality manage​ment plan.
Some refinements should be made in the choice of which water quality parameters are sampled. It is important to recognize that the numerical values of some water quality criteria are dependent on the values of other parameters. Without information on the value of these other parameters, compliance with the criteria cannot be determined. Because of this, it is recommended that data be collected on temperature and pH whenever ammonia is sampled. Similarly, it is recommended that samples assessed for concentrations of cadmium, chromium, copper, lead, nickel, or zinc also be examined for hardness. In addition, it is recommended that those water quality parameters that can be assessed at relatively low cost and effort always be examined in any sampling. Examples of these parameters include those that can be examined through the use of electronic meters such as dissolved oxygen, pH, specific conductance, and temperature as well as those that can be examined through the use of relatively inexpensive equipment, such as Secchi depth.

It is recommended that long-term fisheries monitoring stations be established and maintained and that fisheries surveys be conducted periodically at these stations to assess species composition and toxicant loads. It is also recommended that long-term macroinvertebrate monitoring stations be established and maintained and that sampling be conducted periodically at these stations to assess species composition of invertebrates.
It is recommended that a more rational biological sampling strategy be adopted. In this regard it is recommended that at a minimum fish community and, where possible, macroinvertebrate assessments be conducted at least every two years at the long-term water quality monitoring sites established by MMSD, USGS, and WDNR.
It is recommended that long-term habitat monitoring stations be established and maintained and that surveys be conducted periodically at these stations to assess habitat quality and streambed and streambank stability. In addition, aquatic plant habitat assessments within lakes should be supported and better integrated with fishery survey assessments.
Given that it is desirable to be able to consolidate data from various monitoring programs to facilitate evaluation of temporal and spatial variation and trends in water quality, it is recommended that agencies and organizations conducting monitoring adopt common quality assurance and quality control procedures. In addition, it is recommended that, to the extent possible, sampling protocols and analysis protocols be standardized across monitoring programs, including both agency programs and citizen-based programs. In order to facilitate the coordination of sampling and the dissemination of water quality data, it is also recommended that current data management systems be maintained and upgraded. As part of Phase III of the MMSD Corridor Study conducted by MMSD and USGS, USGS intends to continue to maintain and enhance the MMSD Corridor Study Database through 2010. It is recommended that this action be supported.

It is recommended that citizen-based monitoring efforts such as the WDNR’s Wisconsin Citizen Lake Monitoring Network, the UW-Extension’s Water Action Volunteers Program, Riveredge Nature Center’s Testing the Waters Program, and the Friends of Milwaukee’s Rivers program be continued and supported. The methods and protocols used by these programs should be reviewed and upgraded to promote integration of the data they generate with data from agency-based programs. It is recommended that, as these programs develop new sampling sites, they target streams and lakes not currently being monitored.

Appendix Q, which sets forth recommendations regarding inland lake management, includes a recommendation that long-term trend lake monitoring programs be established or continued.
Maintenance of the Regional Water Quality Management
Plan Update/MMSD 2020 Facilities Plan Modeling System
It is recommended that the water quality models developed under the regional water quality management plan update and the MMSD 2020 facilities planning program be maintained and updated at least every 10 years. The MMSD and SEWRPC would have responsibility for maintaining those models as described in Chapter X.
Ability of the Recommended Water Quality Management Plan to Meet Adopted Objectives and Standards

Evaluation of Water Quality Modeling Analysis Results Relative
to the Adopted Water Use Objectives and Water Quality Standards
Water quality summary statistics for 106 water quality assessment points distributed along streams throughout the 1,127-square mile study area and in the nearshore area of Lake Michigan are set forth by watershed in Tables P-1 through P-6 in Appendix P of this report. Mean and median concentrations are set forth for the 10-year simulation period. For pollutants that have regulatory or planning standards, the percent of time is indicated that a given stream or Lake assessment point is in compliance with the applicable standard. Geometric means are presented for fecal coliform bacteria for comparison with regulatory standards.

The following general conclusions can be drawn from review of the data presented in Tables P-1 through P-6 in Appendix P of this report:

· Fecal Coliform Bacteria
· Marked reductions in concentration may be achieved under recommended plan conditions.

· Improvements in compliance with the applicable standards are not as pronounced because of the existing high concentrations.

· Dissolved Oxygen
· Compliance with the applicable standards is generally good under existing conditions.

· Little change is projected to occur under the other conditions analyzed.

· Total Phosphorus
· The most significant reductions in concentration generally occur under revised 2020 baseline conditions relative to existing conditions.

· These reductions may be attributable to the effects of implementation of NR 151 stormwater runoff controls and construction of MMSD committed projects.

· Increases in concentrations are projected to occur at some locations in the Milwaukee River watershed under revised 2020 baseline conditions.

· The recommended plan is projected to produce marked reductions in concentrations relative to revised 2020 baseline conditions in the Lake Michigan inner and outer harbor areas.

· Under the extreme measures condition marked reductions in concentrations relative to recommended plan conditions could occur in the Lake Michigan inner and outer harbor areas and at some locations in the Menomonee River watershed.

· Total Nitrogen
· In the Kinnickinnic River, Menomonee River, and Oak Creek watersheds, the most significant reductions in concentrations occur under revised 2020 baseline conditions relative to existing conditions.

· In the Milwaukee and Root River watersheds, the most significant reductions in concentrations occur under recommended plan conditions relative to the revised 2020 baseline conditions.

· In the Lake Michigan inner and outer harbor, significant reductions in concentrations occur both under revised 2020 baseline conditions relative to existing conditions and under recommended plan conditions relative to revised 2020 baseline conditions.

· In the nearshore Lake Michigan area little change in concentrations would be expected among the five conditions considered.

· Total Suspended Solids
· In the Kinnickinnic River, Menomonee River, and Oak Creek watersheds, the most significant reductions in concentrations occur under revised 2020 baseline conditions relative to existing conditions.

· These reductions may be attributable to the effects of implementation of NR 151 stormwater runoff controls and completion of MMSD committed projects.

· In the Milwaukee River watershed, the greatest reductions in concentrations occur under recommended plan conditions relative to revised 2020 baseline conditions.

· In the urban areas of the Root River watershed in Milwaukee County, significant reductions in concentrations are anticipated under revised 2020 baseline conditions relative to existing conditions.

· In the remainder of the Root River watershed and in the Lake Michigan inner and outer harbor areas, reductions in concentrations would be anticipated to occur both under revised 2020 baseline conditions relative to existing conditions and under recommended plan conditions relative to revised 2020 baseline conditions.

· Copper
· In the Kinnickinnic River, Menomonee River, Oak Creek, and Root River watersheds and in the Lake Michigan inner and outer harbor areas, the most significant reductions in concentrations generally occur under the revised 2020 baseline conditions relative to existing conditions.

· In most locations in the Milwaukee River watershed and the nearshore Lake Michigan area no significant changes in concentrations would be expected among the five conditions considered.

Compliance with Adopted Water Quality Standards
For purposes of assessing compliance with water quality standards under this regional water quality management plan update, it was assumed that a stream reach would meet the water quality standard and attain its designated use objective if the modeled water quality results indicate compliance with the standard at least 85 percent of the time.

The data on compliance with standards as set forth in Tables P-1 through P-6 in Appendix P of this report are summarized in Figures 57 through 68 in Chapter X of this report.
Evaluation of Water Quality Modeling Analysis Results Relative to the
“Auxiliary Uses” with More-Stringent Water Quality Standards
The water use objectives for streams in the study area are set forth in detail in Table 70 in Chapter VII of this report. Those objectives include both the codified objectives and auxiliary uses to be considered for planning purposes. Those auxiliary uses were generally established by the WDNR in “State of the Basin” reports. For those waters assigned an auxiliary use objective the potential for achieving a higher objective or classification than currently codified was evaluated under the regional water quality management plan update. Stream reaches to be evaluated were identified in the Kinnickinnic, Menomonee, Milwaukee, and Root River watersheds, including within the Kinnickinnic, Menomonee, and Milwaukee River portions of the Milwaukee Harbor estuary.

A detailed evaluation of compliance with the water quality standards associated with the auxiliary use objectives under recommended plan conditions is presented in Chapter X. That evaluation included consideration of whether, for a given stream or stream reach, a recommendation could be made to 1) upgrade the existing regulatory water use objective or 2) propose a planned water use objective that might be achieved under recommended plan conditions. The evaluation of upgrading the existing regulatory water use objective was based on consideration of observed water quality data for the baseline period and the evaluation of possible planned water use objectives considered both observed and estimated future modeled water quality conditions.

In general, even though anticipated water quality conditions at some locations assessed fall short of the compliance criterion, implementation of the recommended plan would result in significant improvement in fecal coliform concentrations.
Based upon the results described in Chapter X, it is recommended that the WDNR consider pursuing changes to the existing regulatory water use objectives as set forth in Table 105. That table also indicates recommended planned water use objectives that are considered to be achievable under recommended plan conditions.

GROUNDWATER MANAGEMENT PLAN ELEMENT

As noted in Chapter III of this report, “Existing and Historical Surface Water and Groundwater Conditions,” and in Chapter XI, “Groundwater Quality Conditions and Sources of Pollution in the Study Area,” of SEWRPC Technical Report No. 39, this regional water quality management plan update was conducted concurrently with the regional water supply study documented in SEWRPC Planning Report No. 52, A Regional Water Supply Plan for Southeastern Wisconsin. In general, the recommendations of the regional water supply plan related to protection of groundwater quality are adopted by reference in the plan described herein.

Plan Recommendations Related to Groundwater
Specific recommendations related to groundwater recharge areas, groundwater sustainability, mapping of groundwater contamination potential, stormwater management measures affecting groundwater quality, issues related to the effects of emergency and unregulated contaminants on groundwater quality, and water conservation are summarized below.

Groundwater Recharge Areas
The most important groundwater recharge areas in that portion of the study area within the Region were identified and mapped under the SEWRPC regional water supply plan. Such recharge areas should be considered for preservation or for the use of development and stormwater management practices which are directed toward maintaining the natural hydrology as one measure to maintain the quality and quantity of groundwater in the shallow aquifer, which has a direct bearing on the quality of surface water resources. Maintenance of cold or cool baseflow from the shallow aquifer to streams or lakes helps to maintain desirable water temperatures in streams and lakes. Maintenance of high-quality baseflow is a significant factor in establishing good water quality over 


Table 105

RECOMMENDATIONS REGARDING WATER USE OBJECTIVES

	Assessment
Point
	Regulatory Water Use
Objective Evaluated in
Tables M-1 through M-6a
	Auxiliary Use Objective(s)
Proposed by WDNR and
Evaluated in Table X-7
	Recommended
Existing Water Use
Objectiveb
	Recommended
Planned Water Use
Objectiveb,c

	KK-10
Kinnickinnic River
	Special Variance
	Fish and Aquatic Life and Full Recreational Use
	Special Variance
	Special Varianced

	MN-14
Underwood Creek
	Special Variance
	Fish and Aquatic Life and Full Recreational Use
	Special Variance 
	Special Variancee

	MN-16
Honey Creek
	Special Variance
	Fish and Aquatic Life and Full Recreational Use
	Special Variance
	Special Variance

	MN-17 and MN-18
Menomonee River from N. 70th Street to the Upstream End of the Milwaukee Harbor Estuary
	Special Variance
	Fish and Aquatic Life and Full Recreational Use
	Special Variance
	Special Variance (Fish and Aquatic Life with Limited Recreational Use Standards)

	ML-22
Stony Creek
	Fish and Aquatic Life
	Coldwater
	Coldwaterf
	Coldwaterf

	ML-31
Indian Creek
Downstream of
N. Manor Lane
	Special Variance
	Fish and Aquatic Life and Full Recreational Use
	Special Variance (Fish and Aquatic Life with Limited Recreational Use Standards)
	Special Variance (Fish and Aquatic Life with Limited Recreational Use Standards)

	Indian Creek Upstream
of N. Manor Lane
	Special Variance
	Fish and Aquatic Life and Full Recreational Use
	Special Variance
	Special Variance

	ML-32
Lincoln Creek
	Special Variance
	Fish and Aquatic Life and Full Recreational Use
	Special Variance
	Special Varianceg

	RT-5
Whitnall Park Creek
	Limited Forage Fish
	Fish and Aquatic Life
	Limited Forage Fish
	Fish and Aquatic Life

	RT-6
Tess Corners Creek
	Limited Forage Fish
	Fish and Aquatic Life
	Limited Forage Fish
	Fish and Aquatic Life

	RT-19
Ives Grove Ditch
	Limited Aquatic Life
	Limited Forage Fish
	Limited Aquatic Life
	Limited Forage Fish

	RT-20
Hoods Creek
	Limited Forage Fish
	Fish and Aquatic Life
	Limited Forage Fish
	Fish and Aquatic Life

	LM-1. LM-4, and LM-6
Entire Milwaukee
River Estuary
	Special Variance
	Fish and Aquatic Life and Full Recreational Use
	Fish and Aquatic Life and Full Recreational Use
	Fish and Aquatic Life and Full Recreational Use

	LM-2 and LM-3
Entire Menomonee
River Estuary
	Special Variance
	Fish and Aquatic Life and Full Recreational Use
	Special Variance
	Special Variance

	LM-5
Kinnickinnic River
Estuary from Union
Pacific Railroad Swing
Bridge to Confluence with
the Milwaukee River
	Special Variance
	Fish and Aquatic Life and Full Recreational Use
	Fish and Aquatic Life and Limited Recreational Use
	Fish and Aquatic Life and Full Recreational Use

	Kinnickinnic River 
Estuary Upstream from
Union Pacific Railroad
Swing Bridge
	Special Variance
	Fish and Aquatic Life and Full Recreational Use
	Special Variance
	Special Varianceh


aSpecial variance use objectives include a bacteria standard that reflects a limited recreational use objective. Waters not under special variance are considered to have full recreational use objectives.

bBold text indicates a change from the current regulatory water use objective.

cAnticipated to be achieved under recommended plan conditions.

dSubject to re-evaluation if concrete lining were removed from the stream channel.

eSubject to re-evaluation following removal of the concrete channel lining in the reach from N. Mayfair Road (STH 100) to the confluence with the Menomonee River.

fSubject to more extensive collection of temperature data.

gRe-evaluate when more dissolved oxygen data are available.

hRe-evaluate when contaminated sediment in the upper reach of the Kinnickinnic River portion of the estuary is remediated under the WDNR Kinnickinnic River Environmental Restoration Project.

Source: Tetra Tech, Inc.; HydroQual, Inc.; and SEWRPC.

much of each year when streamflow is dominated by baseflow. Finally, the maintenance of an adequate volume of baseflow is essential to providing adequate instream habitat, to maintaining the hydroperiod of wetlands, and to maintaining lake levels.

It is recommended that the groundwater recharge area mapping be extended to those portions of the regional water quality management plan update study area outside of the Southeastern Wisconsin Region (i.e., those portions of Dodge, Fond du Lac, and Sheboygan Counties in the Milwaukee River watershed) and that considera​tion be given to following the recommendations of the regional water supply plan regarding maintenance of groundwater recharge areas in the entire regional water quality management plan update study area.

Groundwater Sustainability

Under the regional water supply planning process, groundwater sustainability analyses were made for six selected demonstration areas, each selected to represent a range of hydrogeologic conditions. It is recommended that the groundwater sustainability guidance results be considered by municipalities in the regional water quality plan update study area in evaluating the sustainability of proposed developments and in conducting local land use planning.

Mapping Groundwater Contamination Potential

As shown on Map 42 in Chapter IV of this report, the groundwater contamination potential of shallow aquifers in the Southeastern Wisconsin Region was mapped under the SEWRPC regional groundwater program. That mapping does not extend to that portion of the regional water quality management plan update study area in Dodge, Fond du Lac, and Sheboygan Counties. It is recommended that the groundwater contamination potential of the shallow aquifers in those counties be mapped.

Stormwater Management Measures Affecting Groundwater Quality
It is recommended that the design of stormwater management facilities that directly or indirectly involve infiltration of stormwater consider the potential impacts on groundwater quality. In this respect, the applicable WDNR post-construction stormwater management technical standards for site evaluation for stormwater infiltration, infiltration basins, bioretention facilities, and wet detention basins should be applied in the design of such management facilities.

Chlorides that are applied for snow and ice control on roads are conservative constituents that are often dissolved in stormwater runoff and are not treated and removed by stormwater infiltration practices. The previously-stated nonpoint source pollution abatement recommendation regarding implementing programs to reduce the use of road salt would have a positive effect on groundwater quality as well as surface water quality.

Groundwater Quality Issues Related to Disposal of Emergency and Unregulated Contaminants

The disposal of contaminants, such as pharmaceuticals, personal care products, and endocrine disruptor pharmaceutical products in onsite waste disposal systems or other systems which discharge to the groundwater system (e.g., septic systems, mound systems) can degrade the quality of the receiving groundwater. The water quality management plan subelement subsection of this report includes a recommendation regarding maintaining and expanding collection programs to properly dispose of household products. Implementation of that recommendation would serve to help protect groundwater quality as well as surface water quality.

Water Conservation
Detailed information on regional water conservation issues is set forth in Chapter VII, “Water Conservation,” of SEWRPC Technical Report No. 43, State-of-the-Art of Water Supply Practices, which is a companion report to SEWRPC Planning Report No. 52. Consistent with the regional water supply plan, this water quality management plan update recommends that utility- or community-specific water conservation programs be developed and implemented based upon a number of factors, including the composition of the community water users, the operational characteristics of the utility, the level of efficiency already being achieved, the water supply infrastructure in place, that needed to meet future demands, and the sustainability of the water supply.

COST ANALYSIS

In order to assist public officials in evaluating the recommended regional water quality management plan update for the greater Milwaukee watersheds, estimates were prepared of capital costs and attendant annual operation and maintenance costs. The overall recommended plan costs are summarized in Table 82 in Chapter X of this report.

The capital cost of implementing the recommended plan for the greater Milwaukee watersheds is estimated at $1.492 billion and annual operation and maintenance costs are estimated to be $28.4 million. With the exception of an estimated $50,000 for additional studies recommended under the groundwater management plan element, that entire capital cost is for surface water quality measures.

As set forth in Table 87 in Chapter X of this report, an additional $1.228 billion is for 1) existing programs that are to continue, 2) plan elements that have been committed under other planning efforts, and 3) programs that are to be implemented to meet regulatory requirements. The estimated annual operation and maintenance costs for those programs is $33.0 million. These costs were not assigned to the recommended regional water quality management plan update.
The capital costs for the continuing-program, previously-committed, or regulatory measures include:

· About $197 million for implementation of the nonagricultural (urban) performance standards of Chapter NR 151 of the Wisconsin Administrative Code, as mandated under the Wisconsin Pollutant Discharge Elimination System municipal stormwater discharge permits issued pursuant to Chapter NR 216 of the Administrative Code,

· About $1.026 billion for existing and committed MMSD facilities, programs, operations, and policies (see Table 84 in Chapter X of this report),

· About $1.0 million for skimmer boat operation in the Milwaukee Harbor estuary, and

· About $3.6 million for research and implementation projects related to urban nonpoint source pollution control measures.
Cost assignments to public and private sector entities are set forth in Table 100 in Chapter XI of this report. Detailed cost apportionment among municipalities, State and Federal agencies, and special units of government are set forth in Appendix R.
PLAN IMPLEMENTATION
While the recommended regional water quality management plan update is designed to attain, to the extent practicable, the agreed upon water quality and related objectives, the plan is not complete in a practical sense until the steps required to implement the plan—that is, to convert the plan into action policies and programs—are specified. The implementation plan outlines the actions which must be taken by the various levels and agencies of government in concert with private sector organizations if the recommended water quality plan is to be fully carried out by the design year 2020. Those units and agencies of government which have plan adoption and plan implementation powers applicable to the plan are identified; necessary or desirable formal plan adoption actions are specified; and specific implementation actions are recommended for each of the units and agencies of government with respect to the land use, surface water quality management, and groundwater elements of the plan. Also, the coordinated roles of the public and private sectors are described, and financial and technical assistance programs available to implement the water quality management plan are summarized.

Tables 93 through 99 in Chapter XI of this report indicate the designated management agencies for the following recommended plan elements or subelements :

· Point source pollution abatement (62 agencies),

· Rural nonpoint source pollution abatement (61 agencies and four private land trusts),
· Urban nonpoint source pollution abatement (121 agencies and two nongovernmental organizations),

· Instream water quality measures (104 agencies),

· Inland lake water quality management (35 agencies),

· Auxiliary water quality management (49 agencies and two nongovernmental organizations), and

· Groundwater quality management (95 agencies).

All but 35 of the designated management agencies currently exist. Depending on how many counties in the study area have adequate existing programs to provide the additional oversight of private onsite wastewater treatment systems (POWTS) that is recommended to be performed by existing or new town utility districts, up to 28 new utility districts could be established to provide additional oversight of POWTS. In addition, seven of the proposed new agencies would be lake protection and rehabilitation districts.
The plan implementation recommendations contained in this chapter are, to the maximum extent possible, based upon and related to year 2007 government programs and private sector initiatives and are predicated upon existing enabling legislation. Because of the possibility of unforeseen changes in economic conditions, State and Federal legislation, case law decisions, governmental organization, and tax and fiscal policies, it is not possible to determine exactly how a process as complex as watershed-based water quality plan implementation should be administered and financed. In the continuing regional planning program for southeastern Wisconsin, it will, therefore, be necessary to periodically update not only the water quality management plan elements and the data and forecasts on which these plan elements are based, but the recommendations contained herein for plan implementation. That approach is consistent with the “adaptive management” approach adopted by the Milwau​kee Metropolitan Sewerage District (MMSD) for implementation of the MMSD 2020 wastewater treatment facilities plan component. In addition to consideration of the possible changed conditions listed above, such updates should consider future changes to planned sewer service areas, the effects of those changes on hydrologic and hydraulic conditions, and the consequences for water quality management in the study area.

The ongoing comprehensive planning program being conducted pursuant to legislation enacted by the Wisconsin Legislature in 1999 and set forth in Section 66.1001 of the Wisconsin Statutes (often referred to as the State’s "Smart Growth" law), provides a new framework for the development, adoption, and implementation of comprehensive plans by regional planning commissions and by county, city, village, and town units of govern​ment. Those plans contain elements related to land use; utilities and community facilities; and agricultural, natural, and cultural resources which are also components of the regional water quality management plan update. Thus, there is a relationship between the comprehensive plans and the regional water quality management plan update and the implementation of the plans may be complementary.
Chapter XI provides detailed information on grant and loan funding programs that may be possible sources of funding for the implementation of specific plan recommendations. Appendix R provides an apportionment by designated management agency of the costs of implementing recommended plan activities.

PUBLIC REACTION TO THE RECOMMENDED PLAN AND SUBSEQUENT
ACTION OF THE TECHNICAL ADVISORY COMMITTEE

Introduction

Appendix A documents the extensive public informational activities conducted during the regional water quality management plan update process. Those educational activities, included, but were not limited to:

· Four “Clean Rivers, Clean Lakes” water quality conferences that were conducted in conjunction with MMSD in 2004, 2005, 2006, and 2007, each of which was attended by several hundred people,

· Inclusion of descriptive material and preliminary draft chapters from this report, SEWRPC Planning Report No. 50, A Regional Water Quality Management Plan Update for the Greater Milwaukee Watersheds, and its companion report, SEWRPC Technical Report No. 39, Water Quality Conditions and Sources of Pollution in the Greater Milwaukee Watersheds, on the SEWRPC website (www.sewrpc.org), along with contact information to provide comments on the preliminary draft chapters to SEWRPC staff,

· Numerous presentations to the Citizens Advisory Council that was specifically established under the joint SEWRPC regional water quality management plan update and MMSD 2020 facilities planning process,

· Several presentations to local elected officials in the study area,

· Numerous presentations to the MMSD Technical Advisory Team, consisting of engineers and public works directors from the 28 MMSD member or contract communities,

· Detailed review of the plan by the SEWRPC Technical Advisory Committee for the Regional Water Quality Management Plan for the Greater Milwaukee Watersheds,
· Distribution of the notice of public informational meetings and hearings (included in Appendix A) to all chief elected officials and clerks in the nine counties and 88 cities, villages, and towns in the study area; the Wisconsin Farm Bureau Federation office in each county in the study area, the members of the Milwaukee River Basin Partnership and the Root-Pike Watershed Initiative Network; the MMSD Technical Advisory Team; the MMSD/SEWRPC Citizens Advisory Council; and the SEWRPC Technical Advisory Committee and Modeling Subcommittee, and

· Publication of a notice of public informational meetings and hearings (included in Appendix W) in El Conquistador (Milwaukee area), The Reporter (Fond du Lac), The Insider News (Racine area), the Milwaukee Courier, the Milwaukee Journal Sentinel, the News Graphic (Ozaukee County), The Journal Times (Racine), The Sheboygan Press, The Freeman (Waukesha), and the Daily News (West Bend).
The following public information meetings/public hearings were conducted within the study area:

· October 15, 2007, at the Gateway Technical College in the City of Racine in Racine County,

· October 16, 2007, at the Milwaukee Downtown Transit Center in the City of Milwaukee in Milwaukee County,

· October 23, 2007, at the Riveredge Nature Center, near the Village of Newburg at the boundary between Ozaukee and Washington Counties.
The purpose of these informational meetings was to: 1) provide a briefing on the preliminary water quality management plan update recommendations; 2) answer any questions that interested citizens and local public officials may have had on the plan; and 3) solicit constructive comments and criticism on the preliminary plan. Each meeting consisted of an open house from 4:30 to 5:30 p.m. at which the public had the opportunity to meet with the SEWRPC staff to receive information, ask questions, and provide comment. Each open house was followed by a SEWRPC staff presentation summarizing the planning process and the recommended plan from 5:30 to 6:00 p.m. A copy of this presentation is included in Appendix X. Each presentation was followed by a public hearing during which public comments were made. Mr. Daniel Schmidt, a SEWRPC Commissioner and Chair of the Technical Advisory Committee on the Regional Water Quality Management Plan Update for the Greater Milwaukee Watersheds, presided at each public hearing.

Summary of Public Comment
Comments at the October 15, 2007, Racine Public Hearing
This public information meeting/public hearing was attended by five members of the public. During the public hearing, which is documented in the transcript included in Appendix W, there were no specific comments made regarding the regional water quality management plan update. Mr. Walter R. Madsen of Nielsen, Madsen & Barber consulting engineers, inquired regarding the use in the plan of water quality sampling data from storm sewer outfalls. He noted that his firm in cooperation with the City of Racine was sampling stormwater outfalls in the Village of Wind Point for fecal coliform bacteria and phosphorus. Mr. Madsen, the SEWRPC staff, and a representative of the consultant team for the plan discussed issues related to stormwater monitoring data.

There were no written comments received from those in attendance at this meeting.

Comments at the October 16, 2007, Milwaukee Public Hearing
This public information meeting/public hearing was attended by 12 members of the public. During the public hearing, which is documented in the transcript included in Appendix W, verbal public comment was provided by:

· Ms. Cheryl Nenn of Friends of Milwaukee’s Rivers, who is a member of the Technical Advisory Committee for the regional water quality management plan update, and

· Ms. Vivian Corres, a resident of the City of Milwaukee.
In addition written comments were provided by
· Mr. Gregory F. Bird, a resident of the City of Milwaukee;

· Mr. Curt Bolton, the Greenfield City Engineer;

· Ms. Corres;

· Joint comments from Friends of Milwaukee’s Rivers, the Sierra Club Great Waters Group, the Milwaukee County Conservation Coalition, and the Natural Resources Defense Council; and
· The League of Women Voters of Milwaukee County, as represented by Dr. Jennifer A. Runquist, a member of the Citizens Advisory Council for the SEWRPC regional water quality management plan update and the MMSD 2020 facilities plan.

The comments of each of those who spoke or wrote are documented in the attached transcript and the written comment forms, both of which are included in Appendix W. The comments are summarized below, along with responses from the SEWRPC staff.

Friends of Milwaukee’s Rivers, Sierra Club Great Waters Group, Milwaukee
County Conservation Coalition, and Natural Resources Defense Council

Ms. Nenn provided verbal comments stating that, in general, Friends of Milwaukee’s Rivers was “very supportive of the plan, with a couple of major concerns.” The areas of support noted by Ms. Nenn included recommendations related to 1) protection of primary environmental corridors, 2) instream measures, and 3) all of the recommended nonpoint source pollution control measures, including those to improve fertilizer management, detect and eliminate illicit discharges, and possibly form town utility districts to expand oversight of private onsite wastewater treatment systems. Areas of concern related to 1) the five-year level of protection against sanitary sewer overflows, 2) only “holding the line” on infiltration and inflow, and 3) the possibility of blending at the South Shore wastewater treatment plant. Ms. Nenn’s comments were consistent with the written comments, thus, the responses to the following comments, which are taken directly from the comment letter, relate to Ms. Nenn’s verbal comments at the hearing as well.

1. Comment: “The proposed 5-year Level of Protection for Sanitary Sewer Overflows (SSOs) is illegal under Federal and State law. MMSD (and other treatment plants) must eliminate SSOs and address both point and non-point sources of pollution affecting our waterways.”

Response: It is noted in Chapter IV, “Legal Structures Affecting the Regional Water Quality Management Plan Update,” and Chapter IX, “Development of Alternative Plans: Description and Evaluation,” that sanitary sewer overflows are prohibited under the Clean Water Act (CWA) and under the WPDES discharge permits for MMSD facilities and the other wastewater treatment facilities in the study area. However, current Federal and State regulations acknowledge that it is not feasible to prevent SSOs at all times and under all circumstances. Therefore, those regulations allow regulators to include “exceptional circumstances” language in permits. While all SSOs are prohibited under current Federal and State rules, the WDNR may exercise enforcement discretion for certain SSO events such as 1) those that are unavoidable to prevent loss of life, personal injury, or severe property damage; 2) those for which there are no feasible alternatives; and 3) those associated with wet weather conditions where the bypass or overflow of excessive storm drainage or runoff results from a precipitation event having a probable frequency of once in five years or less. To meet regulatory requirements, the 2020 MMSD facilities plan proposes to provide a five-year level of control of SSOs.

The five-year level of protection was selected for system design purposes under the MMSD facilities plan after considerable discussion with the WDNR and USEPA in several meetings specifically held to address that issue as well as during the Oversight Committee meetings that were held throughout the planning process.
 The five-year LOP would be an improvement over the current estimating operating condition of a two-year LOP, which was determined through water quality modeling. Comparison of water quality conditions for the revised 2020 baseline condition and the revised 2020 baseline with a five-year level of protection (LOP) against SSOs at those locations that could be affected by SSOs from the MMSD system indicates no significant difference in water quality under the two conditions. That conclusion supports the observation that has been stated previously in this report that further reductions in such point sources of pollution would be expected to have no significant effects on water quality. In addition, under the MMSD facilities planning process, model​ing analyses were also performed for a 10-year LOP, relative instream and inlake water quality conditions and costs were compared, and it was concluded that, while substantial additional costs would be incurred to attain a 10-year LOP, it would result in no significant improvement in water quality. The WDNR review of the draft facilities plan, which is currently underway, will include consideration of the LOP against sanitary sewer overflows.

2. Comment: “Cost effectiveness can be used to prioritize future actions but not to justify continuing pollution of our waterways.”

Response: The plan does not use cost effectiveness to justify continuing pollution of waterways. The plan uses cost effectiveness to identify those actions that can most readily be implemented to achieve the greatest water quality improvement.

3. Comment: “We encourage SEWRPC to set more concrete water quality goals, which allow agencies and organizations to focus time and attention on addressing specific problems, as well as ensure that we all remember the ultimate goal of improving water quality.”

Response: Chapter X, “Recommended Water Quality Management Plan,” and Chapter XI, “Plan Implementation,” clearly identify those specific areas on which efforts to improve water quality conditions should be focused. Chapter X includes detailed information and recommendations regarding stream reaches where existing water use objectives could be upgraded, and implementation priorities for the components of the plan are set forth in Tables 93 through 99 in Chapter XI. Chapter XII, “Summary,” provides a more succinct statement of plan recommendations and implementation functions. It is anticipated that further emphasis on addressing specific problems in the context of the overall plan will be accomplished at the watershed and subwatershed level during the implementation phase.

4. Comment: “The SEWRPC Regional Water Quality Plan (208 Plan), must comply with Clean Water Act fishable and swimmable goals, and address antidegradation requirements regardless of cost effectiveness.” The explanatory text regarding this comment mentions that “we cannot practice an ‘either/or’ approach to pollution (e.g. spend all our money on non-point pollution to get more ‘bang for our buck”) and expect to meet fishable/swimmable standards throughout both our rural and urban waterways.” The explanatory text also asks that “SEWRPC analyze existing models in use through​out the country and make some solid recommendations of crucial policy and technical components that should be part of” watershed permitting, watershed trading, and other such mechanisms.

Response: The plan clearly recognizes the goals of the Clean Water Act and it provides a detailed, framework of recommendations to improve, not degrade, the water quality of the lakes and streams in the study area and to advance toward the fishable and swimmable goals of the Act. As noted under the response to the previous comment, Chapter X includes detailed information and recommendations regarding stream reaches where existing water use objectives could be upgraded.

Regarding the “either/or” comment, it is noted that about 75 percent of the total $2.7 billion cost of the plan is for point source components.

Regarding recommendations for watershed permitting and other related concepts, those issues would be best addressed during the upcoming implementation phase when it is anticipated that imple​mentation mechanisms will be evaluated and initiated on a trial basis by watershed. Given the many stakeholders who will need to participate in the implementation process in order to ensure its success and the wide range of issues to be addressed, some of which are unique to individual watersheds, it would be premature to impose specific recommendations in this case.

5. Comment: “Holding the line on infiltration and inflow (I/I) is not enough. We must go after I/I more aggressively and achieve reductions.”

Response: Experience shows that, in many situations, achieving reductions in infiltration and inflow can be very challenging. Given the potential growth in development under planned year 2020 conditions and the potential for I/I to increase as sewerage systems age, a recommendation to maintain I/I at current levels is considered to be an aggressive one. The SEWRPC regional water quality management plan and the MMSD 2020 facilities plan call for watercourse projects directed toward reducing I/I through reducing overland flooding in developed areas. Also, the MMSD in cooperation with the technical advisory team (TAT) which is comprised of members from all communities served by the District, is drafting a Wet Weather Peak Flow Management Plan (WWPFMP) which will establish peak wet weather flow standards for each municipality served by MMSD and incorporate activities that will serve to keep I/I from growing beyond current levels. The WWPFMP is to be coordinated with MMSD’s Capacity, Management, Operations, and Maintenance (CMOM) program.
6. Comment: “While we support increasing secondary capacity at South Shore Treatment Plant, sewage blending is unacceptable.”
 The written comments and Ms. Nenn’s comments at the public hearing noted that, while the blending currently permitted at the MMSD Jones Island wastewater treatment plant is accomplished in compliance with the conditions of MMSD’s discharge permit, the permit does not have standards for parasites and viruses that could be a threat to human health.

Response: The recommendations for addressing capacity issues at the South Shore plant, as described in detail in Chapter X of this report, call for a multi-step approach with blending being the last option if other approaches are not found to be feasible. The flow that would infrequently bypass secondary treatment under the blending process would be treated with ultraviolet disinfection, which is generally considered to result in an enhanced level of pathogen control relative to chlorination.
The recommended plan calls for consideration of additional study of blending at the South Shore plant. Such study could include evaluation of the effects of ultraviolet disinfection on reducing patho​gens, including parasites, viruses, and certain bacteria.

7. Comment: “We do not support the efforts of MMSD and customer communities to obtain regulatory recognition of the integrated nature of the MMSD system.”

Response: The regulatory requirement that a distinction be drawn between SSOs and CSOs from the MMSD system creates a situation under which the capacity of the ISS may be underutilized despite MMSD’s best efforts to apply a variable VRSSI operating strategy to avoid overflows. Therefore, the regional water quality management plan recommends that MMSD and its customer communities work with the WDNR and USEPA to obtain formal regulatory recognition of the integrated nature of the MMSD system, perhaps extending to elimination of the present distinction between ISS-related SSOs and CSOs. The final decision on this matter rests with the WDNR and USEPA.
8. Comment: “We support watercourse improvements to improve physical-chemical water quality as well as fishable/swimmable goals.”
Response: This statement of support for the instream measures subelement of the plan is appreciated.

9. Comment: “We support collaborative efforts to implement solutions to non-point runoff and other sources of pollution as identified in SEWRPC’s Regional Water Quality Management Plan.” (The explanatory text regarding this comment refers to public and peer review of the models that will be used for the total maximum daily load development (TMDL) process being undertaken by MMSD.)

Response: No response required other than to clarify that the TMDL process is under the control of MMSD.

10. Comment: “We encourage SEWRPC to come up with more concrete recommendations on how to aggressively deal with illicit discharges in our waterways, as well as how to deal with problem outfalls discharging into our waterways where illicit discharges can not be detected. These may include end of the pipe treatment systems and other emerging technologies.”

Response: It is because of the potentially variable nature of sources of illicit discharges from sanitary sewerage systems to stormwater management systems that the recommendations are kept somewhat general to allow flexibility in the means by which illicit discharges are detected and eliminated. It is also recommended that human health and ecological risk assessments be conducted to address pathogens in stormwater runoff, and that, depending on the findings of the risk assessments, consideration be given to pursuing innovative means of identifying and controlling possible pathogen sources in stormwater runoff. That recommendation is also flexible enough to include some end-of-pipe treatment where appropriate.

11. Comment: “SEWRPC has provided solid evidence that orthophosphate, which was added to the water treatment systems of many area communities in the late 90s as an anti-corrosion inhibitor for drinking water pipes, is causing demonstrable spikes in phosphorus in many of our area rivers. We stand by SEWRPC’s recommendation that municipalities using this inhibitor look for alternatives to orthophosphate that still protect our drinking water supply as well as minimize nutrient pollution of our rivers and lakes.”

Response: This statement of support for the plan recommendation is appreciated.

12. Comment: “We support the proposed protection of both Primary Environmental Corridors and Agricultural Buffers as proposed in the land use element of the Plan. The explanatory text for this comment states: “We would encourage SEWRPC to prioritize where buffers should be created, if possible, based on information from our models and taking in consideration of erodibility of area soils, slope of riparian areas, land use, etc.”

Response: This statement of support for the plan recommendation is appreciated. Maps 74, 75, and 76 in Chapter X of this report identify candidate areas in the Menomonee, Milwaukee, and Root River watersheds for possible buffer creation or expansion based on the existing buffer inventory conducted under the plan and applying the criterion of locating buffers on agricultural land. Application of the other criterion could be made during the plan implementation phase as specific sites are considered.

13. Comment: “We support SEWRPC recommendations to create town utility districts to deal with inspection, and possibly repair, of private onsite treatment systems or septic systems.”

Response: This statement of support for the plan recommendation is appreciated.

14. Comment: “We urge SEWRPC to recommend state regulations and local ordinances to more effectively deal with both urban and rural non-point pollution.” The explanatory text for this com​ment supports the plan recommendations directed toward reducing fertilizer application, chloride application on roads, promotion of best management practices to abate nonpoint source pollution, fuller implementation of the Chapter NR 151 standards, manure and nutrient management, controls on barnyard runoff, management of milking center wastewater, and restricting livestock access to streams. The explanatory text asks that the plan recommend that all municipalities consider banning phosphorus from fertilizers.

Response: This statement of support for the plan recommendations is appreciated.

Review of the water quality modeling analysis results set forth in Appendix N indicates that in many cases, significant reductions in year 2020 instream phosphorus concentrations relative to existing year 2000 conditions may be achieved through programs to meet the nonpoint source pollution control standards of Chapter NR 151 of the Wisconsin Administrative Code along with the construction of committed MMSD projects. Because of the estimated relatively high degree of compliance with the phosphorus planning standard in the streams of the study area and Lake Michigan under planned conditions, no recommendation for an overall ban on the use of phosphorus fertilizers was warranted. However, because of the general benefit in reducing phosphorus inputs to streams and to Lake Michigan, it is also recommended that information and education programs required under municipal WPDES stormwater discharge permits promote voluntary practices that optimize urban fertilizer application
15. Comment: “SEWRPC should propose more specific management measures and monitoring to deal with emerging pollutants of pharmaceuticals and personal care products if possible.” The explanatory text for this comment specifically requests additional recommendations regarding more effective removal of these pollutants by wastewater treatment plants and onsite treatment systems, while recognizing that there is currently little information available on this issue. The text also promotes increased monitoring in surface waters, at treatment plant outfalls, and water supply facility intakes.

Response: Available information on the efficiency with which wastewater treatment plants remove certain pharmaceutical and personal care compounds is set forth in Chapter II of SEWRPC Technical Report No. 39, the companion to this report which addresses water quality conditions and sources of pollution. Because there are thousands of compounds of interest and there is a lack of information regarding the processes required to treat such compounds, the SEWRPC staff cannot make an informed recommendation on this issue at this time.

This is an important issue that should receive further attention as more information becomes available. It is not considered equitable to place the burden for further research in this area solely on the wastewater treatment plant operators of the study area. The number of compounds involved is in the thousands and each of those compounds may have different effects on the environment, thus, further research would be needed to identify the compounds of most concern prior to establishing either instream or outfall monitoring programs. Monitoring for pharmaceuticals and personal care products at wastewater treatment plant outfalls would most appropriately be addressed at the Federal level by the U.S. Environmental Protection Agency.

16. Comment: “We support SEWRPC recommendations to more aggressively identify and address local sources of beach contamination.”

Response: This statement of support for the plan recommendation is appreciated.

17. Comment: “Upgrade citizen based monitoring programs and continue to support existing monitoring and expand monitoring efforts into local tributaries.” The explanatory text goes on to express support for the plan’s recommendations that call for the actions listed in the comment.

Response: This statement of support for the plan recommendations is appreciated.

Ms. Vivian Corres-Resident of the City of Milwaukee
Comment: Ms. Corres’ verbal and written comments supported the position of Friends of Milwaukee’s Rivers as stated by Ms. Nenn in her verbal comments. She also praised the monitoring training provided by Friends of Milwaukee’s Rivers and she encouraged public officials to listen to public citizen volunteer groups.

Response: The SEWRPC staff has solicited input from citizen volunteer groups throughout the planning process, as evidenced by the presence of a representative from Friends of Milwaukee’s Rivers on the Technical Advisory Committee and by establishment with MMSD of the Citizens Advisory Council. Also, the plan recognizes and supports the continuation of the water quality training and testing program being conducted by Friends of Milwaukee’s Rivers.

Mr. Gregory F. Bird-Resident of the City of Milwaukee
Mr. Bird’s written comments addressed the following issues:

1. Comment: The proposed expansion of the boundary of the Area of Concern (AOC) for remedial action planning should be extended even further to include the entire watershed. Mr. Bird made this suggestion as a way of addressing what he termed “poorly regulated farm practices upstream, loss of riparian/undeveloped lands to housing & other paving development as West Bend, Saukville, Kewaskum, etc. grow and create runoff.”

Response: Mr. Bird expresses valid concerns that are recognized in the plan and for which pollution abatement measures are recommended. The expansion of the AOC would require establishing direct connections between certain pollution sources and instream beneficial use impairments. That may not  be possible for areas outside of the recommended expansion of the AOC. Also, it is not clear that, given the extensive point and nonpoint source control recommendations for parts of the study area outside the AOC, that expansion is necessary.

2. Comment: “Include Milwaukee River Environmental Corridor between N. Ave. dam site to Silver Spring to support efforts to establish ‘Central Park’ in area.”

Response: Portions of the proposed “Central Park” are included in the primary environmental corridor along this reach of the River, and the Central Park concept is consistent with the plan recommendations related to preservation of primary environmental corridors. The SEWRPC staff is assisting the Milwaukee River Work Group
 through the provision of data and attendance at planning charrettes organized by the Group.
3. Comment: “Require best practices WWTP at all facilities.”

Response: The requirements for Wisconsin Pollutant Discharge Elimination System (WPDES) permits for wastewater treatment plants are determined by the WDNR, which is the permitting authority. Those requirements are established on a case-specific basis that considers the nature of the receiving waters and they are intended to enable attainment of the water quality standards associated with the water use assigned to the receiving waters. In general, the plan calls for continued compliance with the conditions of the WPDES permits for wastewater treatment facilities and for those facilities to implement necessary future upgrades through the facilities planning process which involves WDNR and SEWRPC.

4. Comment: “Begin to separate sanitary sewage from surface runoff by sealing leaking lateral sewers with fabric resin liners. Finance above by changing financial responsibility from homeowner responsible to main to homeowner responsible to curb-municipality/sewer district from curb to main-begin mandatory lateral lining. ”

Response: The regional water quality management plan update calls for measures to limit infiltration and inflow to current levels even after accounting for growth through the year 2020. Thus, the general concept expressed by Mr. Bird is included in the plan recommendations. Policies regarding responsibility for laterals and approaches to sealing laterals from infiltration are considered to be local decisions that would be addressed by each community based on their specific circumstances as they implement a program to limit infiltration and inflow.

5. Comment: “Phase out snow-melt chemicals in favor of sand & pavement heaters & snow tires.”

Response: The regional water quality management plan update includes recommendations related to the issue raised. The plan calls for municipalities and counties in the study area to continue to evaluate their practices regarding the application of chlorides for ice and snow control and strive to obtain optimal application rates to ensure public safety without applying more chlorides than necessary for that purpose. It is also recommended that municipalities consider alternatives to current ice and snow control programs, such as applying a sand/salt mix to local roads with enhanced street sweeping in the spring of the year to remove accumulated sand. It is recommended that education programs be implemented to provide information about 1) alternative ice and snow control measures in public and private parking lots and 2) optimal application rates in such areas.

Mr. Curt Bolton, Greenfield City Engineer

Comment: “The deep tunnel should be considered to be … a regional stormwater quality facility. Then for NR 216 permits, the benefits in reduction of TSS discharged to Lake Michigan should be distributed among the communities that paid for the facility.”

Response: Based on conversation between the SEWRPC staff and Mr. Bolton, this comment is related to his concern that it may be difficult for municipalities with WPDES stormwater discharge permits issued under Chapter NR 216 “Storm Water Discharge Permits,” of the Wisconsin Adminis​trative Code to meet the standards set forth in Chapter NR 151, “Runoff Management.” Chapter NR 151 calls for areas of existing development to achieve, to the maximum extent practicable, a 20 percent reduction in total suspended solids (TSS) in 2008 and a 40 percent reduction in 2013. Mr. Bolton’s comment relates to his contention that the ability for a municipality to claim some credit for the level of control of TSS in stormwater captured by the Inline Storage System (deep tunnel) would assist municipalities in meeting the 20 and 40 percent levels of control.

The analyses conducted under the regional water quality management plan update incorporate a level of TSS control from areas of existing development that is consistent with the standards of Chapter NR 151. Those analyses also reflect the pollution reduction effects of the ISS. Under planned conditions, significant reductions in TSS could be achieved through implementation of the recom​mended plan, and those reductions can largely be attributed to reductions from controls on agri​cultural and urban nonpoint sources. Those TSS reductions would improve water quality in stream reaches within, and downstream of, the areas where the controls are applied, rather than only in the far downstream portions of the Kinnickinnic, Menomonee, and Milwaukee Rivers and Lake Michigan where the effects of the ISS are felt.

One possible source of relief for municipalities that have difficulty achieving the NR 151 TSS reductions is the “maximum extent practicable” concept. It is suggested that communities that are unable to practically achieve the 20 and/or 40 percent TSS reductions pursue the possibility of WDNR approval of their nonpoint source pollution control efforts based on a demonstration that the municipality has achieved control, to the “maximum extent practicable.”

Ultimately, the issue raised by Mr. Bolton is one to be decided by WDNR, as the WPDES permitting authority.

The League of Women Voters of Milwaukee County
The written comments submitted by Dr. Runquist on behalf of the League of Women voters characterize the regional water quality management plan update as “a good structure for coordinating community efforts towards improving water quality using the Watershed Approach.” The comments also support the plan recommendations regarding illicit discharges. The comments support the plan recommendation regarding increased State of Wisconsin funding for nonpoint source pollution control, noting that, in 2003, the League of Women Voters of Wisconsin proposed that “new or reallocated funds should be combined with General Purpose Revenues to meet (Wisconsin’s) need for management of its water resources.” The comments from the League of Women Voters requiring a response addressed the following issues (the complete text of the comments is provided in Appendix W):

1. Comment: “It is unfortunate to allow CSOs or SSOs into our drinking water and recreational waters.”

Response: This issue is largely addressed under the response to Comment 1 from Friends of Milwaukee’s Rivers (FMR), the Sierra Club Great Waters Group (SCGWP), the Milwaukee County Conservation Coalition (MCCC), and the Natural Resources Defense Council (NRDC). In addition it is important to reiterate that, under recommended plan conditions, the level of protection against SSOs from the MMSD system would increase from about two years under current conditions to five years. Also, the MMSD system currently meets its permit requirement regarding no more than an average of four CSOs a year and a maximum of six CSOs a year. On average, more than 50 CSOs occurred annually prior to construction of the ISS (deep tunnel). The SEWRPC regional water quality management plan update and the MMSD 2020 facilities plan document the relatively insignificant changes in water quality conditions resulting from increased controls on point sources such as CSOs and SSOs and the very large costs associated with achieving those controls. That is one reason why the regional plan recommends focusing on nonpoint source controls.

2. Comment: “We think that I/I should be aggressively reduced. Let’s not just ‘hold the line’ on I/I but reduce it.”

Response: See the response to Comment 5 from FMR, SCGWP, MCCC, and NRDC.

3. Comment: “Monitoring for viruses and parasites in stream and lakes should be required, not just for E. coli, oxygen, phosphorus, etc., although these parameters are also important indicators of water quality.”

Response: The recommendation regarding illicit discharges to the stormwater management system as set forth in Chapter X of this report calls for monitoring of stormwater outfalls and risk assessments of stormwater runoff in an effort to identify possible threats to human health, including pathogens associated with both human sewage and domestic and wild animal wastes.

The issue of mandatory monitoring as described in the comment would have to be addressed by the WDNR, as the water quality regulatory authority.

4. Comment: “We have concerns about sewage blending…”

Response: See the response to Comment 6 from FMR, SCGWP, MCCC, and NRDC. It is important to reiterate that, if blending were to be used at the MMSD South Shore wastewater treatment plant, disinfection of the partially treated sewage flow bypassing secondary treatment would be accomplished through ultraviolet light, rather than chlorination.

Comments at the October 23, 2007, Newburg Public Hearing
This public information meeting/public hearing was attended by 13 members of the public. During the public hearing, which is documented in the transcript included in Appendix W, verbal public comment was provided by:

· Ms. Rose Hass Leider, Ozaukee County Supervisor for District No. 2,

· Ms. Marilyn John, representing Watershed Watchers, Inc., and

· Mr. Timothy John.
The comments are summarized below, along with responses from Mr. Schmidt and the SEWRPC staff.

Ms. Rose Hass Leider, Ozaukee County Supervisor
Comment: Ms. Hass Leider commented on the need to protect the Great Lakes as a source of water from a quantity and quality perspective. She expressed concerns regarding “raw sewage going into Lake Michigan,” particularly from the MMSD sewerage system, and she indicated that something needs to be done to address that. She also noted that she is a farm owner and she praised Mr. Andrew Holschbach, Ozaukee County Director of the Ozaukee County Planning, Resources, and Land Management Department and a member of the Technical Advisory Committee for the SEWRPC water quality plan, and his staff for their work promoting adequate manure storage, adequate handling of milk house waste, and land conservation.

Response: In response, Mr. Hahn replied that the plan under consideration at the hearing addresses water quality as it relates to the nearshore Lake Michigan area. He mentioned that there is a separate, ongoing SEWRPC planning effort directed toward water supply issues.

Regarding the issue of raw sewage going into Lake Michigan, it is noted that the MMSD system currently meets its permit requirement regarding no more than an average of four combined sewer overflows (CSOs) a year and a maximum of six CSOs a year. On average, more than 50 CSOs occurred annually prior to construction of the Inline Storage System (deep tunnel). Also, the plan calls for measures to provide a greater level of protection against sanitary sewer overflows. The plan has identified urban and rural nonpoint source pollution as the major sources of pollutant loads to the streams and lakes of the study area and recommends implementation of measures to abate pollution from nonpoint sources.

Consistent with Ms. Hass Leider’s comments, the plan recommends adequate manure storage, adequate handling of milk house waste, and land conservation measures.

Ms. Marilyn John, Watershed Watchers, Inc.
Comment: Ms. John asked 1) what the plan is to correct contamination of water and loss of wetlands and 2) whether the plan would be implemented to take care of the problems.

Response: Mr. Schmidt noted that the support of the 88 municipalities and nine counties in the study area would be important to successful plan implementation, and he said that securing adequate funding would be another factor. He noted that the plan includes an extensive list of available grant programs. Mr. Hahn said that 1) the plan addresses the kinds of problems that Ms. John mentioned, 2) considerable improvements in water quality were achieved through implementation of the initial 1979 regional water quality management plan, and 3) obtaining adequate funding to implement the plan would be a challenge.

Details on plan recommendations to address contaminants in water can be found in Chapter X, “Recommended Water Quality Management Plan,” Chapter XI, “Plan Implementation,” and Chapter XII, “Summary.” Regarding the loss of wetlands, the plan assumes continued application by the WDNR of the wetland water quality standards set forth in Chapter NR 103 of the Wisconsin Administrative Code and it calls for the conversion of 5 percent of the marginal cropland in the study area to wetlands, along with an additional 5 percent conversion of cropland to prairie conditions.

Mr. Timothy John
Comment: Mr. John asked whether any work had been done to determine what a pre-settlement river looked like.

Response: Mr. Hahn replied that was also raised by the Advisory Committee. He said it would be an interesting exercise, but it was not a part of the study. He said that it would be difficult to reliably predict such a condition, but that it would be instructive to know what background conditions were.

Action of the Technical Advisory Committee

The Technical Advisory Committee considered the public comments and the Commission staff responses as set forth above at its meeting on October 31, 2007. The Committee voted to approve this chapter at that meeting, including relatively minor revisions to the public comment subsection that are reflected in the preceding subsections and documented in the minutes of the meeting.
�SEWRPC Planning Report No. 30, A Regional Water Quality Management Plan for Southeastern Wisconsin—2000, Volume One, Inventory Findings, September 1978; Volume Two, Alternative Plans, February 1979; and Volume Three, Recommended Plan, June 1979.


�SSOs are releases to waters of the State of untreated wastewater from a sanitary sewer system. CSOs are releases to waters of the State of untreated stormwater and wastewater from a combined sanitary sewer system that receives both wastewater flow and stormwater runoff. Combined sewers are only located in portions of the City of Milwaukee and the Village of Shorewood.


�SEWRPC Technical Report No. 39, Water Quality Conditions and Sources of Pollution in the Greater Milwaukee Watersheds, November 2007.


�That area comprises the central business district of the City of Milwaukee. Sewer separation in that area was considered to potentially be too disruptive to include in the screening alternative.


�SEWRPC Planning Report No. 45, A Regional Land Use Plan for Southeastern Wisconsin: 2020, December 1997.


�SEWRPC Planning Report No. 48, A Regional Land Use Plan for Southeastern Wisconsin: 2035, June 2006.


�Milwaukee Metropolitan Sewerage District, 2006 Annual Budget.


�Subsequent to the adoption of the MMSD 2006 Capital Budget, the West Wisconsin Avenue and Port Washington Road relief sewer projects were dropped in favor of the North 27th Street ISS, which was found to provide the same level of relief.


�The actual amount of storage that is reserved varies by event depending on weather forecasts and the amount of available storage in the ISS at the time.


�Blending is the practice of diverting diluted wastewater flows that exceed the wet weather capacity of the wastewater treatment plant around secondary treatment during peak wet weather events, in an effort to avoid significant damage to biological treatment units and loss of treatment capability. The diverted flows are then normally recombined with flows from the fully utilized secondary treatment units for further treatment, including disinfection, prior to discharge.


�The LEED Green Building Rating System is a voluntary, consensus-based national standard for developing high performance, sustainable buildings, with an emphasis on state-of-the-art strategies for sustainable site development, water savings, energy efficiency, materials selection, and indoor environmental quality.


�Although a cost saving would accrue to the MMSD if certain components of the MMSD 2020 facilities plan were foregone, the additional funds that could be applied to more effective nonpoint source pollution control measures would not necessarily be provided by MMSD. Chapter XI, “Plan Implementation,” provides information on funding sources and assigns responsibilities for implementing the various components of the plan.


�In 2000, the City retained a consultant to study the hydraulic capacity of the existing wastewater treatment plant. That study indicated that the plant capacity may be considerably greater than 2.75 mgd. Before undertaking future facilities planning, the City would pursue officially rerating the plant to reflect the higher capacity.


�SEWRPC, Amendment to the Regional Water Quality Management Plan—Villages of Caledonia and Mt. Pleasant, June 2007.


�The MMSD facilities plan is documented in the report entitled 2020 Facilities Plan for the Milwaukee Metropolitan Sewerage District, June 2007. Companion reports to the facilities plan include the MMSD Treatment Report, the MMSD Conveyance Report, and the State-of-the-Art Report.


�This is the only component of the MMSD 2020 facilities plan listed herein that was modified under the recommended regional water quality management plan update. The regional plan recommendations relative to the South Shore plant are set forth in the section of Chapter X of this report that is entitled “Recommended Water Quality Management Plan.”


�The recent loss of the wasteload from LeSaffre Yeast has resulted in decreases in the nitrogen content of Milorganite®.


�The list of these projects is presented in Chapter 8 of the MMSD 2020 facilities plan.


�Although a cost savings would accrue to the MMSD if certain components of the MMSD 2020 facilities plan were foregone, the additional funds that could be applied to more effective nonpoint source pollution control measures would not necessarily be provided by MMSD.


�The Kettle Moraine Correctional Institution plant discharges to groundwater of the Watercress Creek subbasin within the East Branch Milwaukee River subwatershed.


�Technical staff from HNTB and Tetra Tech.


�College of Agricultural & Life Sciences, University of Wisconsin-Madison, The Wisconsin Buffer Initiative, December 2005.


�Technical staff from HNTB, Tetra Tech, and StormTech.


�It is not expected that municipalities would conduct individual risk assessments. It is envisioned that such assessments would be done at a watershed scale. Possible mechanisms for administering and funding such assessments are described in Chapter XI of this report.


�It is appropriate for no-phosphorus ordinances to allow the use of compost-based fertilizers with relatively low phosphorus concentrations, such as Milorganite®.


�As part of Phase III of the MMSD Corridor Study conducted by MMSD and USGS, between 2006 and 2010 sampling will be conducted at three locations to determine the concentrations of five pathogenic human enteric viruses. In addition, as a part of Phase III, USGS and MMSD will conduct sampling for the protozoan parasites Cryptosporidium and Giardia in order to define relative loadings of these pathogens from different land uses and source areas.


�SEWRPC Planning Report No. 37, A Water Resources Management Plan for the Milwaukee Harbor Estuary, Volume Two, Alternative and Recommended Plans, December 1987.


�See the subsections of the nonpoint source pollution abatement plan subelement in Chapter X  that are entitled “Riparian Buffers” and “Conversion of Cropland and Pasture to Wetlands and Prairies.”


�See the “Watercourse-Related Plan Elements” subsection of the point source pollution abatement plan subelement in Chapter X.


�See the “Water Quality Monitoring” subsection of the auxiliary water quality management plan subelement.


�The Oversight Committee consists of staff members from the MMSD, WDNR, SEWRPC, and the project consultant team.


�Blending is the practice of diverting diluted wastewater flows that exceed the wet weather capacity of the wastewater treatment plant around secondary treatment during peak wet weather events in an effort to avoid significant damage to biological treatment units and loss of treatment capability. The diverted flows are then normally recombined with flows from the fully utilized secondary treatment units for further treatment, including disinfection, prior to discharge.


�Friends of Milwaukee’s Rivers, the River Revitalization Foundation, and the Urban Ecology Center.


�SEWRPC Planning Report No. 52, A Regional Water Supply Plan for Southeastern Wisconsin, in progress.
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