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RECOMMENDED WATER QUALITY
MANAGEMENT PLAN
INTRODUCTION

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 which are described in Chapter VII of this report. This chapter sets forth a recommended 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. The analysis and evaluation of the screening alternatives and alternative water quality plans led to the synthesis of a preliminary recommended plan as described in Chapter IX of this report. The recommended water quality management plan expands upon and refines that preliminary plan.
As noted in Chapter I of this report, the regional water quality management plan update (Section 208 plan update) was prepared as part of a coordinated planning effort that also involved preparation of the 2020 facilities plan (Section 201 plan)
 for the Milwaukee Metropolitan Sewerage District (MMSD). Thus, the components of the recommended MMSD 2020 facilities plan are included in the recommended regional plan. Consideration was also given to modifications to the MMSD facilities plan which might eliminate certain point source pollution control components of that plan and substitute additional nonpoint source controls which would be more effective in improving water quality in the streams of the study area and Lake Michigan.
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 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 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 must, therefore, consist 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.

The water quality planning process is based on a watershed approach which integrates all potential sources of pollution to the streams and lakes of the greater Milwaukee watersheds and to Lake Michigan. Under that process, the nonpoint source pollution control subelement of the recommended plan is combined with the point source subelement and a groundwater/stream baseflow quality subelement to form an overall plan to improve surface water quality in the study area. As described in Chapter V of this report, “Water Resource Simulation Models and Analytic Methods,” an integrated computer simulation approach was applied to evaluate water quality conditions under alternative and recommended plan conditions.

The watershed approach, which has been used by SEWRPC for water resources planning since 1966, and which is now being applied elsewhere around the country, is based on three key concepts:

· Water quality planning and management should be based upon watersheds as the geographic area of consideration, that is, upon natural boundaries, and not upon man-made civil division boundaries

· Water quality planning and management should be based on sound science (strong scientific data and analytical techniques) and upon sound economic analyses to arrive at cost-effective solutions

· Water quality planning and management must provide for effective public participation and cooperative governmental partnerships that actively involve concerned individuals, agencies, and organizations that have a stake in the condition of their watersheds
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 sewage 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 first 15 years since the initial adoption of the plan. This report, SEWRPC Memorandum Report No. 93, A Regional Water Quality Management Plan for Southeastern Wisconsin: 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 sewage 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.

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.

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 this chapter. A single recommended plan was selected by the committee as set forth later in the chapter.

Considerations Related to Plan Implementation and Prioritization of Recommendations

This chapter presents a detailed description of the recommended water quality management plan. Issues related to plan implementation are addressed in Chapter XI of this report. That chapter:

· Prioritizes the plan recommendations,

· Recommends ways to fund implementation of the plan, and

· Identifies the entities responsible for implementing recommendations

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.

As described in Chapter VIII, 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 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 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.

Environmentally Significant Lands

Environmental Corridors and Isolated Natural Resource Areas
One of the most important tasks undertaken by the Commission as part of its regional planning effort is the identification and delineation of those areas of the Region having high concentrations of natural, recreational, historic, aesthetic, and scenic resources and which, therefore, should be preserved and protected in order to maintain the overall quality of the environment.
 Such areas normally include one or more of the following seven elements of the natural resource base which are essential to the maintenance of both the ecological balance and the natural beauty of the Region: 1) lakes, rivers, and streams and the associated undeveloped shorelands and floodlands; 2) wetlands; 3) woodlands; 4) prairies; 5) wildlife habitat areas; 6) wet, poorly drained, and organic soils; and 7) rugged terrain and high-relief topography. While the foregoing seven elements constitute integral parts of the natural resource base, there are five additional elements which, although not a part of the natural resource base per se, are closely related to or centered on that base and therefore are important considerations in identifying and delineating areas with scenic, recreational, and educational value. These additional elements are: 1) existing outdoor recreation sites; 2) potential outdoor recreation and related open space sites; 3) historic, archaeological, and other cultural sites; 4) significant scenic areas and vistas; and 5) natural and scientific areas.

Map 63
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Map 64
PLANNED LAND USE WITHIN THE KINNICKINNIC RIVER WATERSHED: 2020

Map 65
PLANNED LAND USE WITHIN THE MENOMONEE RIVER WATERSHED: 2020

Map 66
PLANNED LAND USE WITHIN THE MILWAUKEE RIVER WATERSHED: 2020

Map 67
PLANNED LAND USE WITHIN THE OAK CREEK WATERSHED: 2020

Map 68
PLANNED LAND USE WITHIN THE ROOT RIVER WATERSHED: 2020

Map 69
PLANNED LAND USE WITHIN THE AREA DIRECTLY TRIBUTARY TO LAKE MICHIGAN: 2020

Table 81

PLANNED LAND USE IN THE REGIONAL WATER QUALITY MANAGEMENT PLAN UPDATE STUDY AREA: 2020

	
	Watershed
	

	
	Lake Michigan
Direct Drainage
	Kinnickinnic River
	Menomonee River
	Milwaukee River
	Oak Creek
	Root River
	Total

	Category
	Acres
	Percent
of Total
	Acres
	Percent
of Total
	Acres
	Percent
of Total
	Acres
	Percent
of Total
	Acres
	Percent
of Total
	Acres
	Percent
of Total
	Acres
	Percent
of Total

	Urban
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Residential

	10,728
	41.4
	5,634
	35.7
	30,376
	35.0
	56,568
	12.6
	6,260
	34.7
	29,615
	23.4
	139,181
	19.3

	Commercial

	623
	2.4
	1,059
	6.7
	4,796
	5.5
	4,775
	1.1
	1,163
	6.4
	2,618
	2.1
	15,034
	2.1

	Industrial

	608
	2.3
	1,343
	8.5
	6,716
	7.7
	5,874
	1.3
	1,777
	9.9
	3,353
	2.7
	19,671
	2.7

	Transportation, Communication, 
and Utilitiesa

	4,887
	18.9
	5,284
	33.5
	16,499
	19.0
	31,594
	7.0
	4,375
	24.3
	13,147
	10.4
	75,786
	10.5

	Governmental and Institutional

	1,098
	4.3
	1,189
	7.5
	3,853
	4.4
	4,743
	1.1
	746
	4.1
	2,578
	2.0
	14,207
	2.0

	Recreational

	1,450
	5.6
	654
	4.2
	3,898
	4.5
	6,623
	1.5
	601
	3.3
	4,862
	3.8
	18,088
	2.5

	Subtotal
	19,394
	74.9
	15,163
	96.1
	66,138
	76.1
	110,177
	24.6
	14,922
	82.7
	56,173
	44.4
	281,967
	39.1

	Rural
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Agricultural
and Relatedb

	4,284
	16.5
	314
	2.0
	10,866
	12.5
	221,445
	49.4
	1,372
	7.6
	56,946
	45.0
	295,227
	40.9

	Water

	123
	0.5
	153
	1.0
	542
	0.6
	7,715
	1.7
	29
	0.2
	1,017
	0.8
	9,579
	1.3

	Wetlands

	415
	1.6
	57
	0.3
	6,734
	7.8
	67,109
	15.0
	920
	5.1
	6,775
	5.4
	82,010
	11.4

	Woodlands

	1,461
	5.6
	92
	0.6
	2,011
	2.3
	39,828
	8.9
	744
	4.1
	4,912
	3.9
	49,048
	6.8

	Landfill, Extractive,
Unused, and Other
Open Land

	223
	0.9
	- -
	0.0
	602
	0.7
	1,727
	0.4
	54
	0.3
	649
	0.5
	3,255
	0.5

	Subtotal
	6,506
	25.1
	616
	3.9
	20,755
	23.9
	337,824
	75.4
	3,119
	17.3
	70,299
	55.6
	439,119
	60.9

	Total
	25,900
	100.0
	15,779
	100.0
	86,893
	100.0
	448,001
	100.0
	18,041
	100.0
	126,472
	100.0
	721,086
	100.0


aOff-street parking of more than 10 spaces is included with the associated land use.

bFull implementation of the plan recommendation to convert 10 percent of cropland and pasture to wetlands and prairies would result in the total land area in this category being reduced by about 29,500 acres, and a corresponding increase in the combined area of wetlands and other open land.

Source: SEWRPC.


The delineation of these 12 natural resource and natural resource-related elements on a map results in an essentially linear pattern of relatively narrow, elongated areas which have been termed “environmental corridors” by the Commission. Primary environmental corridors include a wide variety of the abovementioned important resource and resource-related elements and are at least 400 acres in size, two miles in length, and 200 feet in width. Secondary environmental corridors generally connect with the primary environmental corridors and are at least 100 acres in size and one mile long. In addition, smaller concentrations of natural resource features that have been separated physically from the environmental corridors by intensive urban or agricultural land uses have also been identified. These areas, which are at least five acres in size, are referred to as isolated natural resource areas.

It is important to point out that, because of the many interlocking and interacting relationships between living organisms and their environment, the destruction or deterioration of any one element of the total environment may lead to a chain reaction of deterioration and destruction among the others. The drainage of wetlands, for example, may have far-reaching effects, since such drainage may destroy fish spawning grounds, wildlife habitat, groundwater recharge areas, and natural filtration and floodwater storage areas of interconnecting lake and stream systems. The resulting deterioration of surface water quality may, in turn, lead to a deterioration of the quality of the groundwater. Groundwater serves as a source of domestic, municipal, and industrial water supply and provides a basis for low flows in rivers and streams. Similarly, the destruction of woodland cover, which may have taken a century or more to develop, may result in soil erosion and stream siltation and in more rapid runoff and increased flooding, as well as destruction of wildlife habitat. Although the effects of any one of these environmental changes may not in and of itself be overwhelming, the combined effects may lead eventually to the deterioration of the underlying and supporting natural resource base, and of the overall quality of the environment for life. The need to protect and preserve the remaining environmental corridors within the greater Milwaukee watersheds thus becomes apparent.
Information on existing year 2000 primary and secondary environmental corridors and isolated natural resource areas is set forth in SEWRPC Technical Report No. 39 (TR No. 39), Water Quality Conditions and Sources of Pollution in the Greater Milwaukee Watersheds, which is a companion report to this planning report.
Primary Environmental Corridors

The primary environmental corridors in the study area generally lie along major stream valleys and around major lakes, and contain almost all of the remaining high-value woodlands, wetlands, and wildlife habitat areas, and all of the major bodies of surface water and related undeveloped floodlands and shorelands. Primary corridors may be subject to urban encroachment because of their desirable natural resource amenities. Unplanned or poorly planned intrusion of urban development into these corridors, however, not only tends to destroy the very resources and related amenities sought by the development, but tends to create severe environmental and development problems as well. These problems include, among others, water pollution, flooding, wet basements, failing foundations for roads and other structures, and excessive infiltration of clear water into sanitary sewerage systems. As shown on Map 70, planned primary environmental corridors in the study area encompass about 115,000 acres, or about 16 percent of the study area.

Secondary Environmental Corridors

Secondary environmental corridors are located generally along intermittent streams or serve as links between segments of primary environmental corridors. Secondary environmental corridors contain a variety of resource elements, often remnant resources from primary environmental corridors which have been developed for intensive agricultural purposes or urban land uses, and facilitate surface water drainage, maintain “pockets” of natural resource features, and provide for the movement of wildlife, as well as for the movement and dispersal of seeds for a variety of plant species. As shown on Map 70, planned secondary environmental corridors encompass about 16,600 acres, or about 2 percent of the study area.

Isolated Natural Resource Areas

In addition to the primary environmental corridors, other small concentrations of natural resource base elements exist within the study area. These concentrations are isolated from the environmental corridors by urban development or agricultural lands and, although separated from the environmental corridor network, have 

Map 70
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important natural values. These isolated natural resource areas may provide the only available wildlife habitat in a localized area, provide good locations for local parks and nature study areas, and lend a desirable aesthetic character and diversity to the area. Important isolated natural resource features include a variety of isolated wetlands, woodlands, and wildlife habitat. These isolated natural resource features should also be protected and preserved in a natural state whenever possible. Such isolated areas five or more acres in size within the study area also are shown on Map 70. Planned isolated natural resource areas total about 17,200 acres, or about 2 percent of the study area.

Natural Areas and Critical Species Habitat Sites

A comprehensive inventory of natural areas—tracts of land or water that contain plant and animal communities believed to be representative of the pre-European-settlement landscape—and critical species habitat areas—other areas that support endangered, threatened, or rare plant or animal species—was completed for the Region as part of the regional natural areas and critical species habitat protection and management plan.
 Detailed map and tabular information from that plan are included in SEWRPC TR No. 39, Water Quality Conditions and Sources of Pollution in the Greater Milwaukee Watersheds, which is a companion report to this water quality plan. In addition to those lands within the Southeastern Wisconsin Region, eight areas in the Milwaukee River watershed that are located outside of the Region in Fond du Lac and Sheboygan Counties, but that are in the water quality management plan study area, have been acquired by the State of Wisconsin and designated as State Natural Areas. The vast majority of the natural areas and critical species habitat sites in the study area are located within environmental corridors and isolated natural resource areas.
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. Under the plan, development within the primary environmental corridors would be limited to essential transportation and utility facilities, compatible outdoor recreation facilities, and rural-density residential development (a maximum of one dwelling unit per five acres) in upland corridor areas not encompassing steep slopes. The plan also encourages the preservation in a similar manner of secondary environmental corridors and isolated natural resource areas, and recommends that counties and communities consider the preservation of these areas in the preparation of county and local land use plans.

There are a number of important measures in effect that help to ensure the preservation of environmentally significant areas in the study area. The current protection status of primary environmental corridors in the study area is shown on Map 71. About 95 square miles, or 85 percent of the primary environmental corridors in the portion of the Southeastern Wisconsin Region within the study area were protected, or substantially protected, through one or more of the following means:

· Public interest ownership, including publicly owned lands, privately held lands owned by conservancy organizations and other privately held lands that were in compatible outdoor recreational use, and surface water;
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PROTECTION OF PRIMARY ENVIRONMENTAL CORRIDORS IN THE PORTION OF THE SOUTHEASTERN WISCONSIN REGION WITHIN THE REGIONAL WATER QUALITY MANAGEMENT PLAN UPDATE STUDY AREA

· Joint State-local floodplain and shoreland-wetland zoning;

· State administrative rules governing sanitary sewer extensions within planned sanitary sewer service areas;
 and
· Local land use regulations, including protection through local conservancy zoning and, in the case of Waukesha County, through its review of proposed land divisions.

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. The exceptions pertain to local commitments to development that are identified in local sanitary sewer service area plans adopted as part of the regional water quality management plan. The delineation of environmental corridors on Map 71 reflects these relatively minor commitments to development. The delineated planned environmental corridors also include certain farmed floodplains and certain other lands which are expected to revert to more natural conditions over time, eventually becoming part of the adjacent environmental corridor—as envisioned in local sewer service area plans and county park and open space plans.

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. The agencies and organizations that are recommended to acquire those sites are set forth in Chapter XI of this report, which presents the implementation component of the water quality management plan.
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. Thus, the recommended land use plan element was designed in a manner consistent with those objectives and standards. Under the recommended land use plan, the limited incremental rural-density residential development was allocated to rural areas not comprised of farmland with U.S. Natural Resources Conservation Service agricultural capability Class I and Class II soils. The plan thus seeks to accommodate incremental rural density residential development without adversely impacting highly productive farmland. Class I and II farmland within the study area is shown on Map 72.
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The plan does envision that some Class I and Class II farmland that is located in the vicinity of existing urban service areas will be converted to urban use as a result of planned expansion of those urban service areas. This is a matter of balancing objectives for the preservation of productive farmland with objectives of meeting urban land needs as warranted by increases in population, households, and employment and objectives for the orderly and efficient provision of urban facilities and services. The plan also anticipates the development of lands beyond planned urban service areas that have been committed to low-density and suburban-density residential develop​ment through subdivision plats and certified surveys. This may be expected to result in the additional loss of Class I and Class II farmland.

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
As noted previously, SEWRPC, the WDNR, and the local communities have conducted sewer service area planning studies to refine and update sanitary sewer service areas throughout the study area since the regional water quality management plan was adopted in 1979. Map 73 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:
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Map 73 (continued)

· 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 treatment 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 plan was prepared to address plant hydraulic capacity and sludge storage issues. The plan report notes that monthly average wet weather flows have ranged from 80 to 90 percent of design capacity, maximum daily flows and peak hourly flows have approached the plant capacity, and the sludge storage tank is being loaded up to 90 percent of its capacity. 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 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. 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 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.

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.
 The program objectives are to:

Table 82

COMPONENTS OF THE RECOMMENDED REGIONAL WATER QUALITY MANAGEMENT PLAN UPDATE FOR THE GREATER MILWAUKEE WATERSHEDS

	Plan Element
	Plan Subelement
	Description
	Component
	Capital Cost
(thousands)a
	Annual Operation
and Maintenance
Cost (thousands)a
	Implementation of
Component May
Require New or
Modified Regulations
or Changes in
Enforcementb

	Land Use Plan Elementc
	Population and Land Use Subelement
	- -
	1.
Develop water quality plan components on the basis of planned year 2020 population and land use estimates
	- -
	- -
	- -

	
	Environmentally Significant Lands Subelement
	Recommendations Regarding Environmentally Significant Lands
	1.
Maintain primary environmental corri​dors in essentially natural, open uses
	- -
	- -
	- -

	
	
	
	2.
Consider maintaining secondary environmental corridors and isolated natural resource areas in essentially natural, open uses
	- -
	- -
	- -

	
	
	
	3.
Preserve all identified natural areas and critical species habitat sites
	- -
	- -
	- -

	
	
	
	4.
Acquire identified natural areas and critical species habitat sites not in existing public or public-interest ownership
	- -
	- -
	- -

	
	Highly Productive Agricultural Land Subelement
	- -
	1.
Preserve to the extent practicable farmland covered by agricultural capacity Class I and Class II soils as classified by the U.S. Natural Resources Conservation Service
	- -
	- -
	- -

	
	
	
	Subtotal
	- -
	- -
	

	Surface Water Quality Plan Element
	Point Source Pollution Abatement Plan Subelement
	Public Wastewater Treatment Plants and Associated Sewer Service Areas
	1.
Refine sanitary sewer service areas for the MMSD, City of South Milwau​kee, Villages of Adell, Campbellsport, Cascade, Lomira, and Random Lake, and Town of Yorkville Sanitary District No. 1
	- -
	- -
	- -

	
	
	
	2.
Continue assessment of sewage conveyance and treatment systems for communities outside of the MMSD planning area
	  - -d
	  - -d
	- -

	
	
	
	3.
Implementation of the Village of Kewaskum WWTP Facilities Plan
	$       3,440
	$       97
	- -

	
	
	
	4.
Prepare facilities plans for the Villages of Jackson and Newburg
	200
	- -
	- -




Table 82 (continued)


	Plan Element
	Plan Subelement
	Description
	Component
	Capital Cost
(thousands)a
	Annual Operation
and Maintenance
Cost (thousands)a
	Implementation of
Component May
Require New or
Modified Regulations
or Changes in
Enforcementb

	Surface Water Quality Plan Element (continued)
	Point Source Pollution Abatement Plan Sub​element (continued)
	Public Wastewater Treatment Plants and Associated Sewer Service Areas (continued)
	5.
Prepare facilities plans for the City of Cedarburg and Village of Grafton, including consideration of merging operations into a single, regional treatment facility
	$          175
	- -
	- -

	
	
	
	6.
Prepare facilities plan for City of Racine and environs upon completion of amendment to sewer service area
	250
	- -
	- -

	
	
	
	7.
Capacity, Management, Operations, and Maintenance (CMOM) programs for municipalities outside of the MMSD service area
	1,425
	- -
	- -

	
	
	
	8.
City of West Bend Northwest Interceptor
	4,091
	$         3
	- -

	
	
	
	9.
Force main from Waubeka in the Town of Fredonia to the Village of Fredonia sewerage system
	1,549
	11
	- -

	
	
	
	10.
Ryan Creek interceptor sewer
	51,386
	70
	- -

	
	
	
	11.
Implementation of MMSD 2020 Facilities Plan as Recommended under the RWQMPUe
	954,900f
	900g
	X

	
	
	
	12.
Implementation of wastewater treatment plant upgrades for City of South Milwaukee
	4,298
	575g
	- -

	
	
	Private Wastewater Treatment Facilities
	1.
Continue operation of the private treatment facilities at Long Lake Recreational Area, Kettle Moraine Correctional Institute, and Fonks Mobile Home Park
	  - -h
	  - -h
	- -

	
	
	Regulation of Wastewater Treatment Facilities and Industrial Discharges
	1.
Continue regulation of discharges through the WPDES permitting program
	- -
	- -
	- -

	
	
	
	2.
Consider change in method of applying corrosion control in municipal water treatment systems to limit phosphorus loading
	- -
	- -
	- -


Table 82 (continued)

	Plan Element
	Plan Subelement
	Description
	Component
	Capital Cost
(thousands)a
	Annual Operation
and Maintenance
Cost (thousands)a
	Implementation of
Component May
Require New or
Modified Regulations
or Changes in
Enforcementb

	Surface Water Quality Plan Element (continued)
	Nonpoint Source Pollution Abatement Plan Subelement
	Recommended Rural Nonpoint Source Pollution Control Measures
	1.
Reduce soil erosion from cropland
	  - -i
	  - -i
	- -

	
	
	
	2.
Provide six months of manure storage for livestock operations
	$     47,050
	$  3,072
	X

	
	
	
	3.
Prepare and/or implement nutrient management plans
	1,526
	1,308
	- -

	
	
	
	4.
As required by WPDES permit, all CAFOs to follow a nutrient management plan
	  - -j
	  - -j
	- -

	
	
	
	5.
Control barnyard runoff
	2,280
	- -
	- -

	
	
	
	6.
Expand riparian buffers
	1,747
	389
	X

	
	
	
	7.
Convert marginal cropland and pasture to wetlands and prairies
	72,253
	16,250
	- -

	
	
	
	8.
Restrict livestock access to streams
	969
	48
	- -

	
	
	
	9.
Manage milking center wastewater 
	3,799
	83
	X

	
	
	
	10.
Expand oversight and maintenance of private onsite wastewater treatment systems (POWTS)
	113,660
	663
	X

	
	
	Recommended Urban Nonpoint Source Pollution Control Measures
	1.
Implementation of the nonagricultural (urban) performance standards of Chapter NR 151
	  - -k
	  - -k
	- -

	
	
	
	2.
Programs to detect and eliminate illicit discharges and control patho​gens that are harmful to human health
	$     19,524l
	- -
	X

	
	
	
	3.
Chloride reduction programs
	499
	$  1,496
	- -

	
	
	
	4.
Implement fertilizer management programs
	160
	- -
	X

	
	
	
	5.
Disconnect residential roof drains from sanitary and combined sewers and infiltrate roof runoff 
	22,171
	350
	X

	
	
	
	6.
Manage pet litter
	  - -m
	  - -m
	X

	
	
	
	7.
Beach and riparian litter and debris control
	- -
	596
	- -

	
	
	
	8.
Marina waste management facilities
	- -
	- -
	- -

	
	
	
	9.
Research and implementation projects
	  - -n
	  - -n
	- -


Table 82 (continued)


	Plan Element
	Plan Subelement
	Description
	Component
	Capital Cost
(thousands)a
	Annual Operation
and Maintenance
Cost (thousands)a
	Implementation of
Component May
Require New or
Modified Regulations
or Changes in
Enforcementb

	Surface Water Quality Plan Element (continued)
	Instream Water Quality Measures Plan Subelement
	Hydrologic and Hydraulic Management
	1.
Concrete channel renovation and rehabilitation
	$   175,200
	- -
	- -

	
	
	
	2.
Renovation of the MMSD Kinnickinnic River flushing station
	3,400
	$     600
	- -

	
	
	
	3.
Dam abandonment and restoration plans
	1,800
	- -
	X

	
	
	
	4.
Limit number of culverts, bridges, drop structures, and channelized stream segments and incorporate design measures to allow for passage of aquatic life
	- -
	- -
	- -

	
	
	
	5.
Remove abandoned bridges and culverts
	  - -d
	  - -d
	- -

	
	
	Restoration and Remediation Programs
	1.
Manage contaminated sediment sites
	  - -d
	  - -d
	- -

	
	
	
	2.
Extend Milwaukee Harbor Estuary Area of Concern to include contaminated portions of Cedar Creek in Cedarburg and Little Menomonee River in Milwaukee
	- -
	- -
	- -

	
	
	
	3.
Continue implementation and support of the Milwaukee Estuary Remedial Action Plan
	- -
	- -
	- -

	
	
	
	4.
Continue navigational dredging in the inner and outer harbors
	  - -h
	  - -h
	- -

	
	
	
	5.
Increase the dredged material storage volume of the Jones Island Confined Disposal Facility 
	$       3,500
	$       12
	- -

	
	
	Fisheries Protection and Enhancement
	1.
To the extent practicable, protect remaining natural stream channels including small tributaries and shoreland wetlands
	  - -d
	  - -d
	X

	
	
	
	2.
Restore wetlands, woodlands, and grasslands adjacent to the stream channels and establish riparian buffers
	  - -j
	  - -j
	X

	
	
	
	3.
Restore, enhance, and rehabilitate stream channels to provide increased water quality and quantity of available fisheries habitat
	  - -d
	  - -d
	- -


Table 82 (continued)

	Plan Element
	Plan Subelement
	Description
	Component
	Capital Cost
(thousands)a
	Annual Operation
and Maintenance
Cost (thousands)a
	Implementation of
Component May
Require New or
Modified Regulations
or Changes in
Enforcementb

	Surface Water Quality Plan Element (continued)
	Instream Water Quality Measures Plan Subele​ment (continued)
	Fisheries Protection and Enhancement (continued)
	4.
Monitor fish and macroinvertebrate populations
	  - -j
	  - -j
	- -

	
	
	
	5.
Consider more intensive fisheries manipulation measures where warranted
	  - -d
	  - -d
	- -

	
	Inland Lakes Water Quality Measures Plan Subelement 
	- -
	1.
Lake management plans for 17 major lakes
	$          850
	- -
	- -

	
	
	
	2.
Implement trophic state monitoring programs for 20 major lakes
	- -
	$     120
	- -

	
	
	
	3.
Milwaukee County pond and lagoon management plan implementation
	- -
	- -
	- -

	
	Auxiliary Water Quality Manage​ment Plan Subelement
	Public Beaches
	1.
Continue current public health monitoring programs and expand to all public beaches in the study area
	- -
	$       31
	- -

	
	
	
	2.
Evaluate beaches with high frequencies of closings for local sources of contamination and remediate
	  - -d
	  - -d
	- -

	
	
	
	3.
Continue and expand current beach grooming programs
	- -
	710
	- -

	
	
	Waterfowl Control
	1.
Implement programs to discourage unacceptably high numbers of waterfowl from congregating near beaches and other water features
	- -
	$     165
	- -

	
	
	Coastal Zone Management
	1.
Continue implementation and refinement of the Lake Michigan Lakewide Management Plan
	- -
	- -
	- -

	
	
	
	2.
Maintain liaison and linkage between local, State, and Federal Great Lakes programs
	- -
	- -
	- -

	
	
	
	3.
Coordinate shipping and harbor management programs and activities with environmental management programs and activities
	- -
	- -
	X

	
	
	Water Pollution Control
	1.
Continue collection programs for household hazardous wastes and expand such programs to communities that currently do not have them
	- -
	$     374
	- -




Table 82 (continued)


	Plan Element
	Plan Subelement
	Description
	Component
	Capital Cost
(thousands)a
	Annual Operation
and Maintenance
Cost (thousands)a
	Implementation of
Component May
Require New or
Modified Regulations
or Changes in
Enforcementb

	Surface Water Quality Plan Element (continued)
	Auxiliary Water Quality Management Plan Subelement (continued)
	Emerging Issues
	1.
Conduct assessments and evaluations of the significance for human health and aquatic and terrestrial wildlife of the presence of pharmaceuticals and personal care products in surface waters
	  - -d
	  - -d
	- -

	
	
	
	2.
Implement collection programs for expired and unused household pharmaceuticals
	- -
	$       40
	- -

	
	
	
	3.
Continue and support programs to reduce the spread of exotic invasive species, including public education programs
	- -
	- -
	X

	
	
	Water Quality Monitoring
	1.
Continue and possibly expand current MMSD, WDNR, and USGS water quality monitoring programs, including Phases II and III of the MMSD corridor study
	- -
	- -
	- -

	
	
	
	2.
Continue and possibly expand USGS stream gauging program
	$          145
	$     126
	- -

	
	
	
	3.
Establish long-term water quality monitoring programs for areas outside of MMSD service area
	- -
	156
	- -

	
	
	
	4.
Establish long-term fisheries and macroinvertebrate monitoring stations
	- -
	100
	- -

	
	
	
	5.
Establish long-term aquatic habitat monitoring stations
	- -
	59
	- -

	
	
	
	6.
Conduct aquatic plant surveys for areas where plant management measures are being implemented
	  - -d
	  - -d
	- -

	
	
	
	7.
Monitor exotic and invasive species
	  - -d
	  - -d
	- -

	
	
	
	8.
Continue citizen-based monitoring efforts
	- -
	- -
	- -


Table 82 (continued)

	Plan Element
	Plan Subelement
	Description
	Component
	Capital Cost
(thousands)a
	Annual Operation
and Maintenance
Cost (thousands)a
	Implementation of
Component May
Require New or
Modified Regulations
or Changes in
Enforcementb

	Surface Water Quality Plan Element (continued)
	Auxiliary Water Quality Management Plan Subelement (continued)
	Maintenance of the Regional Water MMSD 2020 Facilities Plan Modeling System
	1.
Continue maintenance of MMSD conveyance system modeling tools
	- -
	$       15
	- -

	
	
	
	2.
Continue maintenance of watershed​wide riverine water quality models (LSPC) and Milwaukee Harbor estuary/nearshore Lake Michigan hydrodynamic (ECOMSED) and water quality (RCA) models
	- -
	15
	- -

	
	
	
	Subtotal
	$1,492,248
	$28,435
	

	Groundwater Management Plan Element
	Plan Recommendations Related to Groundwater
	Groundwater Recharge Areas
	1.
Extend groundwater recharge area mapping to those portions of the study area located outside of the Southeastern Wisconsin Region
	$            25
	- -
	- -

	
	
	
	2.
Follow recommendations of the regional water supply plan regarding maintenance of groundwater recharge areas
	  - -o
	  - -o
	X

	
	
	Groundwater Sustainability
	1.
Utilize groundwater sustainability guidance results in evaluating the sustainability of proposed develop​ments and in conduct of local land use planning
	  - -d
	  - -d
	X

	
	
	Mapping Groundwater Contamination Potential
	1.
Extend mapping of groundwater contamination potential for shallow aquifers to those portions of the study area located outside of the Southeastern Wisconsin Region
	$            25
	- -
	- -

	
	
	Stormwater Management Measures Affecting Groundwater Quality
	1.
Design of stormwater management facilities that directly or indirectly involve infiltration to consider the potential impacts on groundwater quality
	- -
	- -
	- -

	
	
	Groundwater Issues Related to Disposal of Emergency and Unregulated Contaminants
	1.
Reduce disposal of pharmaceuticals and personal care products in onsite waste disposal systems through expanding household waste collection programs
	- -
	- -
	- -

	
	
	Water Conservation
	1.
Utility- or community-specific water conservation programs
	- -
	- -
	X

	
	
	
	Subtotal
	$            50
	- -
	- -

	
	
	
	Total
	$1,492,298
	$28,435
	- -



Table 82 Footnotes

aCosts represent 2007 conditions. 2007 Engineering New-Record Construction Cost Index = 10,000. In general, where not qualified by another footnote, double dashes indicate that either it is not appropriate to assign a cost to a component, a cost is already incurred under another program or plan, or it is not possible to reasonably estimate the cost of a component because it is affected by future actions whose scope cannot be determined at this time.

bThe mechanism for implementing components that may require new or modified regulations or changes in enforcement would be established at the Federal, State, or local government levels. Many of those components might also be implemented voluntarily.

cThe costs associated with implementation of the components of the regional land use plan that are incorporated in this plan are determined by many different, variable factors, such as fluctuations in the real estate market and changing Federal and State programs, making realistic estimation of those costs highly speculative. Thus, the overall costs of implementing a regional land use plan element are traditionally not estimated.

dCase- or project-specific.

eA detailed breakdown of the MMSD 2020 Facilities Plan components and associated costs is presented in Tables 83 and 84. The costs presented here reflect only those shown in Table 83 which represent proposed new facilities, programs, operational improvements, and policies, including an estimated $400 million for management of sanitary sewer infiltration and inflow by the MMSD member and contract communities and Milwaukee County. The total capital cost presented under this item is $152 million less than the total in Table 83, and the total annual operation and maintenance cost is $1.7 million less than the amount in Table 83. Those differences reflect the regional water quality management plan update recommendation that the addition of physical-chemical treatment at the MMSD South Shore wastewater treatment plant not be implemented, pending 1) further development by MMSD of the variable volume reserved for sanitary sewer inflow operating strategy for the Inline Storage System, 2) the results of capacity analyses for the Jones Island and South Shore plants, 3) determination of actual population and land use changes, and 4) determination of the success of the wet weather peak flow management program undertaken by MMSD and the communities that it serves. 

fThis cost includes $46.8 million for installation of a 48-inch-diameter sewer for the Ryan Road MIS relief sewer to convey anticipated sewage flows under original 2020 baseline conditions. The cost could be up to $17.1 million more if a 72-inch-diameter relief sewer were required to convey anticipated flows under buildout conditions. The determination of which size sewer to install will be made at a future date when growth trends are reviewed.

gIncremental cost.

hNo cost assigned to this component since no new measures are recommended that would affect current facilities or operating costs.

iNo cost assigned to this component. Assumed nutrient management plan include measures to control soil loss.

jCosts are already included as part of other plan elements.

kNo costs have been assigned to the regional water quality management plan update as these measures are already mandated by State code. Estimated costs of carrying out these measures within the study area are presented in Table 87.

lCost only reflects program to detect locations of illicit discharges. Costs of elimination are case specific and therefore not included here.

mPrograms assumed to be self-supporting through collection of fines.

nThese projects are ongoing with committed costs and thus no additional cost is assigned to the regional water quality management plan update. The cost of these projects is presented in Table 87 for informational purposes.

oCertain groundwater management plan costs are assigned to the regional water supply plan and, thus, no costs are assigned under the regional water quality management plan update.

Source: SEWRPC.

· Better manage, operate, and maintain collection systems;

· Investigate capacity constrained sections of the collection systems; and

· Proactively prevent SSOs.

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.

Further description of these plan components is provided in the following subsections. The 2020 facilities plan divided the individual plan components into three categories: those representing new facilities, programs, operations, and policies; those representing existing facilities, programs, operations, and policies necessary to support the goals of the facilities plan; and those representing recommendations for the 28 satellite communities served by the MMSD. Components and costs for these first two categories are set forth in Tables 83 and 84, 

Table 83

COMPONENTS OF THE MILWAUKEE METROPOLITAN SEWERAGE DISTRICT 2020 FACILITIES PLAN
NEW FACILITIES, PROGRAMS, OPERATIONS, AND POLICIES TO BE IMPLEMENTED

	Plan Element
	Component
	Capital Cost
(thousands)a
	Annual
Operation and
Maintenance Costa
(thousands)

	Wet Weather Control Plan: Facilities
	1. Perform Capacity Analysis of South Shore WWTP
	  - -b
	- -

	
	2. Increase ISS Pump Station Capacity to Jones Island WWTP to 180 MGD
	$108,000
	$900

	
	3. Increase South Shore WWTP Treatment Capacity with Physical-Chemical Treatment Methods
	$97,000-$152,000c
	$1,400-$1,700c

	
	4. Improvements to MMSD Flow Monitoring and Rain Gauge System
	$25,000-$37,000
	- -

	
	5. Add MIS Capacity as Necessary
	
	

	
	– N. 91st Street
	$    5,900
	- -

	
	– Milwaukee River
	18,100
	- -

	
	– Range Line Road
	1,100
	- -

	
	– River Hills
	500
	- -

	
	– Green Bay Avenue and W. Mill Road
	16,000
	- -

	
	– Menomonee River
	1,300
	- -

	
	– S. 81st Street
	3,500
	- -

	
	– S. Howell Avenue
	8,300
	- -

	
	– W. Ryan Road
	46,800d
	- -

	
	– Franklin-Muskego Force Main
   (Ryan Creek interceptor)
	  - -e
	- -

	
	– Real Time Control Strategy Improvements
	400
	- -

	
	Total of MIS Capacity Projects
	$0-$101,900f
	- -

	
	Subtotal
	$230,000-$398,900
	$2,300-$2,600

	Wet Weather Control Plan: Programs, Operational Improvements and Policies 
	1. Evaluate Need for Control System Refinements at S. 6th Street and W. Oklahoma Avenue Drop Structure
	  - -g
	  - -g

	
	Subtotal
	- -
	- -

	Plan for Existing Milwaukee Metro​politan Sewerage District Facilities
	1. Rehabilitate Dewatering and Drying at Jones Island WWTP
	  - -h
	- -

	
	2. Additional Force Main
	$0-$23,000i
	- -

	
	3. Evaluation of Jones Island WWTP Aeration System
	$0-$15,000j
	  - -j

	
	Subtotal
	$0-$38,000
	- -

	Interim Biosolids Management Plan
	1. Maintenance of Jones Island Dewatering and Drying Facility
	$115,000
	- -

	
	2. New Biosolids/Energy System
	20,000
	- -

	
	3. Interplant Solids Pumping and Pipeline Improvements
	3,000
	- -

	
	4. New Gravity Belt Thickeners for South Shore Waste Sludge Thickening
	7,700
	- -

	
	5. Three new two-meter gravity belt thickeners
	2,225
	- -

	
	6. South Shore Digester Rehabilitation
	117,000
	- -

	
	7. Maximize Operation of Primary Clarifiers
	- -
	- -

	
	8. Upgrade and Maintain South Shore Plate and Frame Presses
	5,000
	- -

	
	9. Overall Planning Report on Energy and Energy Management
	300
	- -

	
	10. Marketing Study for Lower Percent Nitrogen Milorganite®
	- -
	- -

	
	11. Evaluation of Milorganite® Nitrogen Balance
	- -
	- -

	
	Subtotal
	$270,000k
	- -


Table 83 (continued)

	Plan Element
	Component
	Capital Cost
(thousands)a
	Annual
Operation and
Maintenance Costa
(thousands)

	New Milwaukee Metropolitan Sewerage District Programs and Policies
	1. Watershed Approach Implementation Tactics
	- -
	- -

	
	2. Policies to Support RWQMPU
	- -
	- -

	
	3. MMSD Chapter 13 Revisions
	- -
	- -

	
	4. Sewer Separation
	- -
	- -

	
	5. Educational Outreach Program
	- -
	- -

	
	Subtotal
	- -
	- -

	Community-Based Components of the Recommended Planl
	1. I/I Management- Communities Hold I/I at 2020 FP Assumptions
	$400,000
	- -

	
	Subtotal
	$400,000
	- -

	
	Total
	$900,000-$1,106,900
	$2,300-$2,600


aCosts reflect projected June 2007 dollars. Engineering News Record Construction Cost Index (CCI) = 10,000. In general, where not qualified by another footnote, double dashes indicate that either it is not appropriate to assign a cost to a component, a cost is already incurred under another program or plan, or a cost was not provided in the MMSD 2020 facilities plan.

bNo capital cost was assigned in the 2020 Facilities Plan. A cost of $0.3 million was assigned to cover preliminary engineering.

cThe 2020 Facilities Plan also included a cost estimate of $1.5 million to conduct a pilot project to determine the feasibility of this technology. The capital and annual operation and maintenance costs listed in this table are not included in Table 82, which sets forth the costs for the recommended regional water quality management plan update. That recommendation calls for possibly avoiding the addition of physical-chemical treatment at the MMSD South Shore wastewater treatment plant, pending 1) further development by MMSD of the variable volume reserved for sanitary sewer inflow operating strategy for the Inline Storage System, 2) the results of capacity analyses for the Jones Island and South Shore plants, 3) determination of actual population and land use changes, and 4) determination of the success of the wet weather peak flow management program undertaken by MMSD and the communities that it serves. 

dThis cost reflects installation of a 48-inch-diameter sewer for the Ryan Road MLS relief sewer to convey anticipated sewage flows under original 2020 baseline conditions. The cost could be up to $17.1 million more if a 72-inch-diameter relief sewer were required to convey anticipated flows under buildout conditions. The determination of which size sewer to install will be made at a future date when growth trends are reviewed.

eThe Ryan Creek interceptor costs for the MMSD and affected communities are set forth in Table 82.

fThe need for these upgrades will be evaluated over time based on flow monitoring and assessments of growth in population and land use. There would be no cost if it were found that none of the upgrades was required.

gCost was not determined for this component under the facilities plan, but was expected to be minimal, and, therefore, could be included in ongoing annual budget.

hCost of this component is included under the Interim Biosolids Management Plan element.

iThe 2020 Facilities Plan also included a cost estimate of $0.3 million to cover preliminary engineering.

jA potential savings of $1.0 million per year in operation and maintenance costs could possibly be achieved if aeration system energy costs can be reduced.

kRounded.

lThe MMSD 2020 Facilities Plan also included costs for compliance with the urban performance standards in Chapter NR 151. These costs have not been assigned to the regional water quality management plan update, but are identified separately in Table 87.

Source: Milwaukee Metropolitan Sewerage District and SEWRPC.
respectively. The satellite community component and cost has also been included in Table 83. Because the components included in Table 84 represent ongoing projects or ones identified in the facilities plan as having minimal or no cost, no costs are assigned under the recommended regional water quality management plan update.

Table 84

COMPONENTS OF THE MILWAUKEE METROPOLITAN SEWERAGE DISTRICT 2020 FACILITIES PLAN
EXISTING FACILITIES, PROGRAMS, OPERATIONS, AND POLICIES TO BE CONTINUED

	Plan Element
	Component
	Capital Costa
(thousands)
	Annual
Operation and
Maintenance Costa
(thousands)

	Wet Weather Control Plan: Facilities
	6. Hydraulic Analysis of Jones Island WWTP
	  - -b
	  - -b

	
	Subtotal
	- -
	- -

	Wet Weather Control Plan: Programs, Operational Improvements and Policies
	2. Implement MMSD WWPFMP to Control I/I Growth
	  - -c
	$600

	
	3. Implement MMSD CMOM Program
	  - -c
	  - -c

	
	4. Implement CMOM for Municipalities and Milwaukee County
	  - -c
	  - -c

	
	5. Implement MMSD SECAP
	  - -c
	  - -c

	
	6. Implement SECAP for Municipalities
	  - -c
	  - -c

	
	7. Implement Flow Monitoring for
High-Priority Areas
	  - -c
	  - -c

	
	8. Continue Operation of Real Time Control (RTC)
	  - -c
	  - -c

	
	Subtotal
	- -
	$600

	Plan for Existing Milwaukee Metro​politan Sewerage District Facilities
	4. Rehabilitate the ISS Pump Station
	$     25,000
	- -

	
	5. Ongoing Treatment  Upgrades
	143,000d
	- -

	
	6. Ongoing Conveyance Upgrades
	195,000d
	- -

	
	7. Geotechnical/Structural Analysis of Wastewater Treatment Plants
	  - -e
	- -

	
	8. Additional Treatment Recommendations
	  - -c
	  - -c

	
	9. Recommended Conveyance and Treatment Projects Included in MMSD 2007 Annual Budget
	76.4
	- -

	
	Subtotal
	$   439,200
	- -

	Watercourse Plan
	12. Watercourse Flood Mitigation Plan
	 - -f
	- -

	
	13. Greenseams Project Continue Implementation
	$     20,000
	- -

	
	14. Ongoing Watercourse Upgrades
	39,000
	- -

	
	Subtotal
	$     59,000
	- -

	Existing Milwaukee Metropolitan Sewerage District Programs and Policies to Be Maintained
	1. Long-Term Control Plan
	- -
	- -

	
	2. Maintain All Other Water Quality Programs
	- -
	- -

	
	Subtotal
	- -
	- -

	Existing Milwaukee Metropolitan Sewerage District Operations to Be Continued
	1. Jones Island WWTP Wet Weather Blending
	- -
	- -

	
	2. River Skimmer Boat Operation
	- -
	- -

	
	3. Watercourse Operations
	- -
	- -

	
	Subtotal
	- -
	- -

	Milwaukee Metropolitan Sewerage District Committed Projects
	1. Committed Conveyance and Treatment Projects
	$   528,000
	- -

	
	2. Committed Watercourse Projects
	  - -g
	  - -g

	
	Subtotal
	- -
	- -

	
	Total
	$1,026,200
	$600


Table 84 Footnotes

aCosts reflect projected June 2007 dollars. Engineering News Record Construction Cost Index (CCI) = 10,000. In general, where not qualified by another footnote, double dashes indicate that either it is not appropriate to assign a cost to a component, a cost is already incurred under another program or plan, or a cost was not provided in the MMSD 2020 facilities plan.

bNo capital cost was assigned in the 2020 Facilities Plan. A cost of $0.3 million was assigned to cover preliminary engineering.

cCost was not determined for this component under the facilities plan, but was expected to be minimal, and, therefore, could be included in ongoing annual budget.

dReflects MMSD estimate of total capital cost for ongoing treatment and conveyance systems needs from 2008 through 2020 (MMSD Memo 12/28/06).

eCapital costs cannot be estimated until engineering work is completed. Facilities plan included a cost estimate of $0.8 million to cover the engineering study.

fMMSD 2020 Facilities Plan identified a total capital cost of $198 million. Since watercourse projects are primarily designed for flood control purposes with an ancillary stream rehabilitation aspect, the costs of such projects are not assigned to the regional water quality management plan.

gMMSD 2020 Facilities Plan identified a total capital cost of $141 million. Since watercourse projects are primarily designed for flood control purposes with an ancillary stream rehabilitation aspect, the costs of such projects are not assigned to the regional water quality management plan.

Source: Milwaukee Metropolitan Sewerage District and SEWRPC.
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). 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.

As noted in Chapter IV, “Legal Structures Affecting the Regional Water Quality Management Plan Update,” and Chapter IX, “Development of Alternative Plans: Description and Evaluation,” of this planning report, 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 MMSD WPDES permit contains requirements which cover CSO events. As noted in Chapter VI of this planning report, the permit lists two CSO performance standards: one related to CSO volume and the other related to the number of CSO events. The CSO objective can be satisfied by meeting either of these two performance standards. The volumetric standard requires that at least 85 percent of the combined sewage volume collected during wet weather be delivered to the Jones Island and South Shore wastewater treatment plants. The other performance standard allows no more than six CSO events in any year.

The volumetric capture performance standard is less restrictive than the event-based regulation due to the specific formulation of the terms of the performance standard. The standard based on the frequency of CSO events was selected by MMSD as a conservative basis for evaluating adequate control of CSOs. Because the standard limiting CSOs to no more than six events per year is already met by the existing facilities and operations, the CSO objective of the recommended MMSD facilities plan was established to be equal to the current levels of control.

The following MMSD 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
The provision of this additional pumping capacity will 1) enable more efficient use of the existing treatment capacity at the Jones Island plant by allowing larger wastewater volumes to be treated, 2) allow for quicker evacuation of the ISS; and 3) contribute to control SSOs to a five-year level of protection (LOP).
The MMSD facilities plan recommends that the pumping capacity from the ISS to the Jones Island plant be increased from the existing capacity of 80 million gallons per day (mgd) to a capacity of 180 mgd.
 The plan recommends that this effort begin with a preliminary engineering (PE) study of the ISS pumping station capacity considering both current and 2020 baseline recommended systems. The PE study can be used to determine how to maximize the current system, rehabilitate it, and best add additional capacity.

· Increase South Shore Wastewater Treatment Plant Capacity
The MMSD facilities plan recommends that the treatment capacity of the South Shore plant be increased from the existing capacity of 300 mgd to 450 mgd in order to assist in meeting the five-year LOP.
, 

The analysis completed in the State of the Art Report (SOAR) revealed that the most cost-effective and acceptable method to increase treatment capacity at the South Shore plant is to add physical-chemical treatment (PCT) with ultraviolet (UV) disinfection for the PCT effluent. A long-term (two- to three-year) demonstration project is recommended at the South Shore plant in order to adequately address long-term operational issues, disinfection effectiveness, and community concerns. In addition to the demonstration project, an evaluation is necessary to determine if increasing the MIS flow rate to the plant will require control system refinements at the S. 6th Street and W. Oklahoma Avenue drop structure connection to the ISS.
· Add Metropolitan Interceptor System Sewer Capacity as Necessary

Additional conveyance capacity may be required at selected locations within the Metropolitan Interceptor System (MIS) due to anticipated future growth in population and/or land use changes through 2020. The MMSD facilities plan recommends that additional flow monitoring and assessment of growth be made in order to determine the future need for increasing the MIS capacity at these (or other) locations.
 The locations of possible upgrades are shown on Map 73.

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

It is recommended that MMSD make improvements to its flow monitoring system to assist in optimizing both flow measurements and the data received by the RTC system during wet weather events. The flow monitoring improvements may be made at connections to sewersheds, satellite municipalities, and/or the Metropolitan Interceptor System (MIS).
In addition, improvements are recommended to the existing rain gauge system that collects information regarding the quantity and intensity of rainfall at various locations throughout the MMSD sewer service area. These recommendations are intended to improve management of infiltration and inflow to the sanitary sewer system and will enhance the performance of the RTC system.

· Perform Capacity Analysis of South Shore Wastewater Treatment Plant

As noted above, the 2020 facilities plan identified the need to increase the treatment capacity of the South Shore wastewater treatment plant to achieve a five-year LOP for SSOs.
 Although the current maximum design capacity of the plant is 250 mgd, based on actual historical flow data, the 2020 facilities plan uses 300 mgd as the maximum capacity. It is possible that the actual maximum capacity may be even greater than 300 mgd. The MMSD facilities plan recommends that a detailed capacity analysis for the South Shore plant be conducted in order to update the design capacity. If the capacity of the plant is found to actually be larger than 300 mgd, the need for additional capacity may be reduced, which would reduce the cost of the recommended new physical-chemical treatment system.
· Hydraulic Analysis of the Jones Island Wastewater Treatment Plant
The MMSD facilities plan recommends a hydraulic capacity analysis of the Jones Island plant. An existing MMSD project included in the 2007 Annual Budget (J01008, Upgrade Primary Clarifier Mechanisms) addresses upgrading the primary clarifiers to ensure full and adequate hydraulic capacity. The 2020 facilities plan recommends that the scope of that project be expanded to include investigation of all hydraulic issues in the preliminary/primary portion of the treatment system or that a new project be developed to investigate those issues.
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 Milwaukee Metropolitan Sewerage District’s Wet Weather
Peak Flow Management Plan to Control the Growth of Infiltration and Inflow
In 2006, the MMSD Commission adopted a policy for MMSD to draft a Wet Weather Peak Flow Management Plan (WWPFMP) in cooperation with the technical advisory team (TAT), which is comprised of members from all communities served by the District. The WWPFMP is to be coordinated with MMSD’s Capacity, Management, Operations, and Maintenance (CMOM) program.
The MMSD facilities plan recommends that MMSD fully implement a WWPFMP to assist in controlling increases in I/I. The WWPFMP should develop a comprehensive and sustainable plan with the goals of:

· Removing I/I from regional separate sanitary sewerage systems,
· Managing peak wet weather flows in the combined sewerage system, and

· Incorporating wet weather peak flow source control measures.
The WWPFMP should 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 water quality modeling of recommended plan conditions assumed that infiltration and inflow from areas of existing development in the MMSD planning area will not increase under planned year 2020 conditions. At a minimum, it is recommended that the wet weather flow standards be designed to achieve that level of control. Implementation of the WWPFMP will likely require revisions to Chapter 3, “Infiltration and Inflow,” of the MMSD Rules.
· Implement MMSD’s Capacity, Management, Operations, and Maintenance Program
The Capacity, Management, Operations, and Maintenance (CMOM) program is a regulatory program initiated by the USEPA that provides a framework for municipalities to identify and incorporate widely accepted wastewater industry practices in order to accomplish the following:

· Better manage, operate, and maintain collection systems

· Investigate capacity constrained areas of the collection system

· Respond to SSO events

As required by the WDNR in the 2002 Stipulation,
 MMSD currently is in the process of developing and implementing a CMOM program to assist MMSD and the 28 municipalities it serves to improve sewer service and maintenance by controlling degradation of the sewer systems and curtailing I/I. The MMSD has completed its CMOM Strategic Plan and is now in the process of implementing the program. The MMSD’s CMOM program elements include the following:

· Management Plan

· Overflow Response Plan

· System Evaluation and Capacity Assurance Plan (SECAP)

· Compliance Communication Plan and Program Audit

The MMSD facilities plan recommends that MMSD proceed with implementation of its CMOM program, including the System, Evaluation, and Capacity Assurance Plan (SECAP) components of that program.
· Implement Capacity, Management, Operations, and Maintenance Programs
for Member and Contract Municipalities and for Milwaukee County

As required by the WDNR in the 2002 Stipulation, MMSD must pass new rules that require all municipalities served by MMSD to implement CMOM programs. Thus, the MMSD facilities plan recommends that MMSD lead and support the implementation of CMOM programs for Milwaukee County and the 28 municipalities that MMSD serves. The MMSD has already begun to work with those municipalities to develop such programs.
· Implement System Evaluation and Capacity Assurance Plans for MMSD Municipalities

The MMSD facilities plan recommends that, as a part of its comprehensive CMOM program, MMSD lead and support the implementation of SECAPs for the 28 municipalities it serves.
· Implement Flow Monitoring for High-Priority Areas

The MMSD has already begun implementation of enhanced flow monitoring for high-priority areas or areas where high levels of I/I are expected. Thirty portable area/velocity flow meters were installed in October 2006 to monitor flows from 53 sewersheds that appeared to have high levels of I/I during wet weather conditions. These meters were installed in an effort to ascertain the accuracy of the flow assignments to the high-priority areas. Full implementation of this flow monitoring program is recommended to assist in controlling I/I.
· Continue Operation of Real-Time Control System
Monitoring and control of the MMSD sewer system employs a complex network of monitors, sensors and computerized weather reporting systems, collectively referred to as the Real-Time Control (RTC) system. The MMSD facilities plan recommends that the operation of the RTC system be continued and enhanced in order to use all wet weather event data and to further improve both the analysis of operating data and the prediction algorithm which is used to optimize the operation of MMSD’s systems (e.g., storage and wastewater treatment plant capacities) during wet weather events.

The MMSD facilities plan recommends that the following MMSD 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
The facilities plan recommends that a preliminary engineering study be conducted to confirm the requirements for rehabilitating various components of the dewatering and drying systems at the Jones Island plant.

· Complete Preliminary Engineering Study for Additional Force Main

The facilities plan recommends that a preliminary engineering study be performed to determine the utility and system benefits of adding a 48-inch-diameter force main from the ISS pump station to diversion chamber DC0103 at S. 6th Street and W. Oklahoma Avenue. This study would likely be a part of a larger study of the Jones Island plant to evaluate the feasibility of taking the plant out of service for short-term maintenance.

· Evaluation of Jones Island Wastewater Treatment Plant Aeration System

The facilities plan recommends that a study be conducted of the Jones Island plant aeration system and associated power needs and costs. The loss of “wet” industries over the past 10 to 20 years, and especially the recent loss of LeSaffre Yeast, has greatly reduced the BOD load to Jones Island. The Jones Island plant currently has four 2,000 horsepower blowers with a firm capacity of 6,000 horsepower, if one blower were not available. That capacity is adequate to handle wet weather flows, and it should be maintained. However, under lower flow conditions, MMSD can currently only reduce blower operation to combinations of the 2,000 horsepower units. Providing several smaller blowers to replace one 2,000 horsepower unit, along with new diffusers, while retaining the overall total combined blower capacity, could allow greater flexibility and efficiency of operation, reduce energy consumption, and achieve an operational cost saving. Thus, the recommended study would consider the best means to achieve such flexibility and efficiency, while maintaining the overall blower capacity.

· Ongoing Treatment and Conveyance Upgrades

The facilities plan recommends that MMSD continue to fund routine, ongoing treatment and conveyance upgrades that are necessary to provide adequate sewage treatment.
· Geotechnical/Structural Analysis of Wastewater Treatment Plants

The facilities plan recommends that complete geotechnical and structural analyses be performed on both MMSD wastewater treatment plants. Parts of the Jones Island plant will be nearly 100 years old by 2020 and a full analysis of the condition of the facilities has not been completed in over 20 years. Such a study should identify areas that may need repair or replacement in order to prevent any unanticipated expenditure due to structural/geotechnical failures.

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,

· Sell Milorganite® with less than 6 percent nitrogen,

· Sell 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 Chapters 9 and 10 of the MMSD Treatment Report, as revised in Chapter 12 of the MMSD Facilities Plan Report.
Watercourse-Related Plan Elements

During the 1980s and 1990s, SEWRPC assisted MMSD in both policy planning and system planning for watercourses within the District’s jurisdiction. This effort provided guidance for decision-making during flood management planning for flood problem areas.
 In 1998, MMSD established a Watercourse Policy Advisory Group and approved a policy on flood management activities, funding responsibilities, and project prioritization. The District then developed updated watercourse management plans in the late 1990s for each watershed within Milwaukee County. In 2002, MMSD adopted the Chapter 13 Surface Water and Storm Water Rules which required stormwater runoff management for selected new development and redevelopment applied throughout the District service area. At that time the District also began to carry out a conservation and greenway connection plan (Greenseams project) which provided for the purchase of properties for the purpose of detaining or retaining stormwater. The watercourse management plans identify existing and possible future flooding problems, and they recommend structural and nonstructural measures to abate those problems. Many of those measures have been, or are being, implemented by MMSD. Implementation of the conservation plan and of the Chapter 13 rule complements the recommended flood reduction measures and will help to reduce the risk of future flooding.
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 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. Because the watercourse-related programs are existing, ongoing programs that can be coordinated with the regional water quality management plan update, but are not dependent on implementation of the water quality plan, no costs are assigned under the recommended plan.
· Watercourse Management Plan
The proposed MMSD flood mitigation projects are intended to protect structures from flooding during events with recurrence intervals up to, and including, 100 years (a flood with a 1 percent probability of occurring in any given year). Such projects will also help to reduce inflow to sanitary sewers during wet weather, thereby reducing the likelihood of SSOs and sanitary sewer backups into basements.

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 Under​wood Creek and the Menomonee River mainstem in the Cities of Milwaukee and Wauwatosa

· Western Milwaukee flood management project along the mainstem of the Menomonee River
These projects include various combinations of the following measures:
· Nonstructural measures, including structure floodproofing, land acquisition, or structure purchase and removal
· Levee/floodwall construction

· Floodplain lowering

· Offline and online detention

· Conveyance enhancements (including bridge and culvert additions or bed and bank modifications)
· Watercourse channel repair or replacement

· Concrete Channel Renovation and Rehabilitation
Recommendations regarding concrete channel renovation and rehabilitation are set forth under the instream water quality management plan subelement.

· Conservation and Greenway Connection Plans

Recommendations regarding the Conservation and Greenway Connection Plans are set forth under the nonpoint source pollution abatement plan subelement.

· Renovation of the Kinnickinnic River Flushing Station

Recommendations regarding the Kinnickinnic River flushing system are set forth under the instream water quality management plan subelement.

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). This policy, which would define necessary conditions that warrant separation, would not be a plan to fully separate sewers in the CSSA. Instead, it would be a policy for “opportunistic” separation that guides decision making when opportunities arise to separate selected portions of the CSSA because of other development activities. The policy would also identify 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

The MMSD is required by WDNR to prepare and implement a written Long-Term Control Plan (LTCP) to address controlling CSOs. The plan, which is documented in the MMSD report entitled Combined Sewer Overflows - Long-Term Control Plan, contains the following elements:

· Characterization, monitoring, and modeling of the combined sewer system

· Public participation

· Consideration of sensitive areas

· Cost/performance considerations

· Operational plan

· Maximizing treatment at the treatment plants

· Implementation schedule

· Post construction compliance monitoring program

· Evaluation of alternatives to meet Clean Water Act (CWA) requirements using either the “presumptive approach” or the “demonstrative approach”

As noted previously, MMSD currently meets the requirements of the “presumptive approach”, and will continue to meet those requirements under year 2020 baseline land use and population projections.
It is recommended that the LTCP be expanded to include identification of high-priority areas related to CSO issues, that the plan include recommendations to address those areas, and that the LTCP recommendations be implemented.
· Stormwater Reduction Program

The MMSD facilities plan recommends that MMSD continue its Stormwater Reduction Program which targets home and business owners, conducting demonstration projects and encouraging the use of techniques, such as green roofs, rain barrels, and rain gardens. Such measures reduce the amount, and improve the quality, of stormwater runoff.
· Stormwater Disconnection Program

In order to reduce the volume of clear water in the combined sewer system, leading to a reduction in combined sewer overflows, and to reduce the volume of water that requires treatment, the MMSD facilities plan recommends that MMSD continue its Stormwater Disconnection Program. That program involves disconnecting and rerouting storm sewers that are currently connected to the combined sewer system.
· Industrial Waste Pretreatment Program

The MMSD Industrial Waste Pretreatment Program (IWPP), which is required by Federal and State law, is designed to monitor and regulate certain industries that discharge to the MMSD system. The program has substantially reduced the amount of contaminants entering streams and Lake Michigan through monitoring and enforcement of pretreatment limits that apply to regulated industrial dischargers. The program also includes management of mercury from dental amalgam generated in dental offices and a Pollution Prevention Initiative that encourages industries to reduce pollution at the source rather than treating it at the “end of the pipe.” Examples of pollutant source reduction activities include switching to less hazardous raw materials and recycling residual streams. The MMSD facilities plan recommends that the MMSD Industrial Waste Pretreatment Program be continued.

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

Blending is the practice of diverting wastewater flows 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 MMSD is allowed to blend up to 60 million gallons in a 24-hour period at the Jones Island plant during extreme wet weather events as outlined in MMSD’s current WPDES permit.
 The water quality modeling conducted to characterize instream water quality conditions under recommended plan conditions includes up to 60 million gallons of blending at Jones Island in a 24-hour period during wet weather conditions. The MMSD facilities plan recommends that the MMSD maximize sewage treatment during extreme wet weather events by continuing the current blending practices in compliance with its WPDES permit.

· Skimmer Boat Operation

The MMSD facilities plan recommends that MMSD continue to fund operation of the skimmer boat that collects floatable debris and trash from the water surface in the estuary portion of the Kinnickinnic, Menomonee, and Milwaukee Rivers, according to its current schedule of operation during the spring, summer, and fall, and after every CSO event that occurs during that time.
· Watercourse Operations

As noted previously, the MMSD has statutory authority over planning, design, construction, maintenance, and operation activities related to watercourses under its jurisdiction.
 The MMSD facilities plan recommends that MMSD continue to exercise its watercourse jurisdictional responsibilities in the following areas:

· Jurisdictional stream inspections

· Culvert inspections

· Flow-impeding debris removal

· Debris removal from natural or concrete channels on MMSD property

· Vegetative maintenance on MMSD property

· Repairs to structural controls such as channel linings, flow devices, and habitat devices

· Repairs to mechanical and electrical controls

· Repairs to concrete and natural channels
Because these are ongoing operations, no costs are assigned under the recommended water quality management plan.
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 assume that the 28 satellite communities served by the MMSD will implement measures to ensure that infiltration and inflow do not grow beyond existing levels.

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. The regional water quality management plan update included an analysis 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 that 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 recommended upgrades and improvements. The total estimated capital 


cost of the recommended measures is $4.30 million dollars.
 Current annual operation and maintenance costs for the facility are estimated at $1.60 million. As set forth in Table 85, 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. In addition to the measures recommended to be implemented, the site study also noted that the potential exists for future effluent limitations on ammonia that may require nitrification. Since the current aeration basins are not adequate to achieve nitrification, the study presented several nitrification options. No costs were assigned to these options in the report as they would not be needed to meet the current operating permit requirements.

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. The two options being considered for providing additional treatment at the South Shore plant for flows from the existing MMSD service area are physical-chemical treatment (PCT) using ballasted flocculation and PCT using chemical flocculation. 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. If no storage were utilized at the South Milwaukee WWTP, the design peak hourly flow at the South Shore WWTP would equal the peak flow of 450 mgd as recommended under MMSD 2020 facilities plan plus 30 mgd from South Milwaukee, for a total of 480 mgd. If storage were utilized at the South Milwaukee WWTP, the design peak hourly flow at the South Shore WWTP would equal the peak flow of 450 mgd plus 17 mgd from South Milwaukee, for a total of 467 mgd.

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 PCT with ballasted flocculation at South Shore and not utilizing existing storage at the South Milwaukee plant,

Table 85

COST COMPARISON FOR SOUTH MILWAUKEE WASTEWATER TREATMENT ALTERNATIVES
50-YEAR COST ANALYSIS

	Alternative
Number
	Description
	Capital Cost
($)
	Annual
Operation
and
Maintenance
Cost ($)
	Present
Worth
Total Cost ($)
	Equivalent
Annual Cost
($)
	Difference in
Equivalent Annual
Cost Relative
to Alternative
No. 1 (percent)

	1
	Upgrade the existing South Milwaukee WWTP
	  4,298,000
	1,600,000
	30,381,000
	1,928,000
	- -

	2
	Connect the South Milwaukee WWTP to the MMSD South Shore WWTP using PCT with ballasted flocculation at South Shore and not utilizing existing storage at the South Milwaukee plant
	39,289,000
	   459,000
	55,120,000
	3,497,000
	81

	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
	29,289,000
	   395,000
	41,621,000
	2,641,000
	37

	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
	25,866,000
	   314,000
	36,126,000
	2,292,000
	19

	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
	19,866,000
	   278,000
	28,148,000
	1,786,000
	 -7


NOTES:
Capital and O&M costs obtained from HNTB Corporation.

Ten-, 20- and 40-year replacement costs and 50-year salvage values estimated by SEWRPC.

Capital costs reflect a 25 percent allowance for contingencies and a 35 percent allowance for engineering and administration costs, consistent with MMSD 2020 Facilities Plan.

Present worth and equivalent annual cost estimates based on 50-year economic life and 6 percent interest rate.

Source:
HNTB and SEWRPC.
· 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.

As set forth in Table 85, the capital costs of Alternatives 2, 3, 4, and 5, calling for connection to the South Shore plant, would be expected to range from $19.87 million to $39.29 million and the estimated annual operation and maintenance cost would range from $0.28 million to $0.46 million. In comparison, the estimated capital cost of Alternative No. 1, which calls for upgrading the South Milwaukee WWTP, is $4.30 million and the estimated annual operation and maintenance cost is $1.60 million. Assuming a 50-year economic life and an annual interest rate of 6 percent, the estimated equivalent annual cost of the alternative of upgrading the South Milwaukee 


WWTP would be $1.93 million and the estimated annual average costs of the four alternatives calling for connection to the MMSD system would range from $1.79 million to $3.50 million. The only alternative for connection to the MMSD system that has a lower equivalent annual cost than Alternative No. 1 is Alternative No. 5, which calls for the South Milwaukee WWTP to be connected to the MMSD South Shore WWTP using PCT with chemical flocculation at South Shore and utilizing existing storage at the South Milwaukee plant. The equivalent annual cost of that alternative plan is $1.79 million, which is 7 percent less than the equivalent annual cost of Alternative No. 1.
 The other alternative plans each have equivalent annual costs that are at least 19 percent greater than Alternative No. 1. As described in a later section of this report, based on cost considerations, the regional water quality management plan update does not recommend implementation of PCT with ballasted flocculation at the MMSD South Shore plant. The analysis of the cost to treat additional flow to South Shore from the South Milwaukee sewerage system also supports that conclusion. Thus, Alternative Nos. 2 and 4, which call for ballasted flocculation, were eliminated from further consideration.

Based on the cost evaluation presented above and in Table 85, 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. Alternative No. 5 assumes that peak flows from the South Milwaukee sewerage system and from the MMSD system tributary to the South Shore plant would coincide.

Because of the considerably smaller size of the South Milwaukee sewerage system relative to the system tributary to the South Shore plant, flow records from each plant were evaluated to determine if the peak from South Milwaukee would occur in advance of the peak to the South Shore plant. If the two flow hydrographs were sufficiently separated in time, the addition of flow from the South Milwaukee system might be treated at the South Shore plant without exceeding the estimated existing plant capacity.
 In that case, additional capacity at the South Shore WWTP would not be required to treat the flow from South Milwaukee.

Daily flows at both the South Milwaukee and South Shore wastewater treatment plants during May 2004 were compared using data from discharge monitoring reports submitted to the WDNR. Those data, as set forth in Table 86, show that from May 22 through May 24, 2004, the total daily average flow determined through addition of the corresponding South Milwaukee and South Shore peak flows exceeded the South Shore capacity of 300 mgd. Thus, the addition of flow from South Milwaukee would have added to the peak at South Shore and, in 


Table 86

ANALYSIS OF DAILY WASTEWATER FLOWS AT THE SOUTH MILWAUKEE
AND MMSD SOUTH SHORE WASTEWATER TREATMENT PLANTS: MAY 2004

	Date
	South Shore Wastewater
Treatment Plant Flow (MGD)a
	South Milwaukee Wastewater
Treatment Plant Flow (MGD)b
	Total

	05/10/2004
	145
	4.546
	150

	05/11/2004
	259
	4.309
	263

	05/12/2004
	206
	4.154
	210

	05/13/2004
	256
	6.847
	263

	05/14/2004
	289
	13.642
	303

	05/15/2004
	281
	8.737
	290

	05/16/2004
	268
	6.439
	274

	05/17/2004
	217
	5.998
	223

	05/18/2004
	260
	7.613
	268

	05/19/2004
	255
	6.094
	261

	05/20/2004
	229
	5.932
	235

	05/21/2004
	263
	6.895
	270

	05/22/2004
	301
	10.829
	312

	05/23/2004
	307
	14.409
	321

	05/24/2004
	301
	8.785
	310

	05/25/2004
	292
	7.197
	299

	05/26/2004
	247
	6.268
	253

	05/27/2004
	215
	5.943
	221

	05/28/2004
	191
	5.411
	196

	05/29/2004
	178
	5.589
	184


aSouth Shore Wastewater Treatment Plant data from May 2004 Discharge Monitoring Report, submitted by United Water Services on behalf of MMSD.

bSouth Milwaukee Wastewater Treatment Plant data from WDNR, based on Discharge Monitoring Report data submitted by South Milwaukee.

Source: City of South Milwaukee, United Water Services, and Wisconsin Department of Natural Resources.

this case, would have caused the South Shore treatment capacity to be exceeded.
 Therefore, it can be concluded that additional capacity at the South Shore WWTP would be required to treat the flow from South Milwaukee, and the assumption of concurrent peaks is valid.

Conclusions

As described later in this chapter, 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 physical-chemical treatment 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 above 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. The preliminary draft MMSD 2020 facilities plan implementation plan sets forth a schedule for adaptive implementation of the plan that calls for performing the South Shore capacity analysis in 2008, but deferring the PCT demonstration project until the period from 2013 through 2016, enabling population data from the 2010 Federal census to be accounted for in planning future implementation actions. The adaptive implementation schedule is predicated on the assumptions that MMSD will be able to meet regulations through continued refinement of its real time control strategy for the inline storage system and that population will grow more slowly than projected under the 2020 facilities plan. The preliminary draft plan also includes a full implementation schedule that calls for performing the South Shore capacity analysis in 2008, and completing the PCT demonstration project by the end of 2011. The draft MMSD implementation plan indicates that the actual implementation timeline is likely to fall between the adaptive and full implementation schedules. Thus, completion of the South Shore PCT demonstration project might be expected between 2011 and 2016. 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

As described in SEWRPC TR No. 39, which is a companion report to this technical report, 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

The WPDES program requires a State permit for the discharge of any pollutant into the waters of the State, including the groundwaters. More specifically, permits are required for discharges from municipal wastewater treatment plants and associated collection systems, private wastewater treatment facilities, and industrial establishments. The permits may specify abatement requirements and provide a schedule of compliance, setting forth dates by which specific elements of the permit must be responded to. 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 agent 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 subsection are common to both the Regulatory Watershed-Based Approach and the Integrated Watershed-Based Approach as described in the introduction to this chapter.

As noted previously, the nonpoint source pollution control subelement of the recommended regional water quality management plan update addresses both rural and urban nonpoint sources of water pollution. The recommended plan facilities and measures in those two categories are described below.
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 the 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 most effective rural nonpoint source control measures were selected based on modeling results from the screening alternatives and alternative plans, and a rural pollution control sensitivity analysis, all of which are described in Chapter IX. In addition, information developed in the state-of-the-art report on pollution control strategies
 was utilized. The recommended rural nonpoint source control measures are generally consistent with the objectives of the Land and Water Resource Management Plans for the counties in the study area
 and should be considered in future updates to those plans.

The recommended rural nonpoint source control measures and their associated costs are set forth in Table 82. 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, all of which are described in Chapter IX, the plan includes measures that go beyond what would be necessary to meet the requirements of Chapter 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 recommended 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

Based on information provided by County Land Conservationists throughout the study area, it is estimated that about three-quarters of the cropland in the study area is eroding at a rate less than or equal to the tolerable soil loss, T.
 Also, based on that input, it was determined that it would be reasonable for cropland in the study area to attain soil erosion rates less than or equal to T by 2020. Certain critical areas that were previously identified under the WDNR priority watershed planning program would be targeted to attain soil loss rates below T. Thus, 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. The benefits of expansion of these practices in reducing sediment and nutrients delivered to the streams of the study area were explicitly represented in the water quality modeling analyses and are reflected in the water quality results set forth in Appendices M and N.

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.
 Based on a review of the technical literature, it was found that storing the manure for that period of time could reduce fecal coliform bacteria and E. coli. concentrations by about 90 percent.
 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.
 The benefits of more stringent manure management in reducing fecal coliform delivered to the streams of the study area by about 90 percent were explicitly represented in the water quality modeling analyses and are reflected in the water quality results set forth in Appendices M and N.

Barnyard Runoff
Chapters NR 151 and ATCP 50 have certain provisions that relate to control of barnyard runoff, including those related to manure storage facilities, manure management, and clean water diversions.
 However, as noted in Chapter VI, of this report, “Legal Structures Affecting the Regional Water Quality Management Plan Update,” because existing operations are excluded from the requirements 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. In order to attain a greater level of control of barnyard runoff, 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.
 Because of the relatively scattered nature of smaller-scale livestock operations and the lack of data on the locations of those operations, the benefits of expansion of these practices in reducing bacteria, pathogens, and nutrients delivered to the streams of the study area were not explicitly represented in the water quality modeling analyses.

Riparian Buffers

Chapters V through IX of SEWRPC Technical Report No. 39, the companion to this planning report, include maps and figures characterizing existing riparian buffer widths along streams in the study area. Such buffers serve important water quality-related functions, including removal of nonpoint source pollutants from both surface water and groundwater, reduction of instream water temperatures through shading of the stream channel, and maintenance of streambank stability, among others. In addition, riparian buffers provide habitat for a variety of aquatic and terrestrial wildlife and are an essential component of environmental corridors. The riparian corridor forms the nexus between the surface water and groundwater systems, including areas of groundwater discharge that coincide with the ability of streams to sustain economically important coldwater species and with ground​water recharge areas.
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
,
 The establishment and maintenance of riparian buffers are important mitigation measures recognized by this program and also by the statewide turf management standards recently adopted by the Wisconsin Standards Oversight Council.

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. In support of the generally recommended 75-foot buffer width, Appendix O sets forth the results of a literature review and analysis by SEWRPC staff regarding buffer width and effectiveness in controlling nonpoint source pollution and providing biological protection. Stream reaches for which the establishment or expansion of riparian buffers are to be considered are indicated on Maps 74 through 76. The benefits of expansion of riparian buffers in reducing total suspended solids, total nitrogen, and total phosphorus loads delivered to the streams of the study area were explicitly represented in the water quality modeling analyses and are reflected in the water quality results set forth in Appendices M and N.

Map 74
MENOMONEE RIVER WATERSHED: STREAM REACHES FOR WHICH ESTABLISHMENT OR EXPANSION OF RIPARIAN BUFFERS ARE TO BE CONSIDERED

Map 75
MILWAUKEE RIVER WATERSHED: STREAM REACHES FOR WHICH ESTABLISHMENT OR EXPANSION OF RIPARIAN BUFFERS ARE TO BE CONSIDERED

Map 76
ROOT RIVER WATERSHED: STREAM REACHES FOR WHICH ESTABLISHMENT OR EXPANSION OF RIPARIAN BUFFERS ARE TO BE CONSIDERED

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.
Recommendations regarding the MMSD Conservation and Greenway Connection Plans are set forth in the following subsection.
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. Ten percent of the existing farmland and pasture represents an area of about 47.5 square miles. As shown on Map 72, agricultural lands other than those highly productive lands designated as Class I and Class II lands by the U.S. Natural Resources Conservation Service cover an area of about 143.8 square miles. Those lands, as identified on Map 77, should be given first consideration when identifying more marginally productive lands to be converted to wetlands or prairies. The benefits of expansion of this practice in reducing fecal coliform bacteria, total suspended solids, total nitrogen, and total phosphorus loads delivered to the streams of the study area were explicitly represented in the water quality modeling analyses and are reflected in the water quality results set forth in Appendices M and N. This measure also has some auxiliary benefit in maintaining and, to a limited degree, reducing peak stormwater runoff rates.

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.
Map 77
POTENTIAL PRAIRIE OR WETLAND RESTORATION AREAS

Restricting Livestock Access to Streams
It is recommended that livestock access to streams be restricted through fencing or other means.
 Because of the relatively scattered nature of smaller-scale livestock operations and the lack of data on existing livestock access to streams, the benefits of additional restrictions on stream access in reducing bacteria, pathogens, and nutrients delivered to the streams of the study area were not explicitly represented in the water quality modeling analyses.
Management of Milking Center Wastewater

Milking center wastewater from dairy farms is the effluent produced by cleaning milking equipment, storage tanks, and pipelines to such tanks. That wastewater can contain relatively large quantities of total suspended solids, biochemical oxygen demand, total nitrogen, total phosphorus, chlorines (from sanitizers and detergents), oil, and grease. If improperly disposed of on the land surface, this wastewater can have a detrimental effect on receiving stream water quality. It is recommended that measures be taken to ensure proper handling and treatment of milking center wastewater. The water quality benefits of improved handling of milking center wastewater were not explicitly represented in the water quality modeling analyses for the recommended plan.

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.
,
 The implementation of such a program was represented in the water quality modeling analyses as a 10 percent reduction in fecal coliform and nutrient loads from POWTS. The benefits of those reductions are reflected in the water quality results set forth in Appendices M and N.

Another concern identified by the Committee was illegal land dumping of septage, consisting of sewage pumped from holding tanks and private onsite wastewater treatment systems (POWTS). It was noted by the Committee that the programs dealing with septage disposal are understaffed and underfunded, and it was suggested that the State should increase oversight of septage disposal and enforcement of violations. Disposal of septage is regulated under Chapter NR 113 of the Wisconsin Administrative Code. Section 281.48 (5m) of the Wisconsin Statutes states that a county may regulate the disposal of septage, subject to the approval of the WDNR. 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 comprised of technical and modeling experts 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 that was established to provide information regarding the regional water quality management plan update to local elected officials and to solicit comment on various aspects of the plan from those officials.

The most effective urban nonpoint source control measures were selected based on modeling results from the screening alternatives, alternative plans, and urban pollution control sensitivity analysis, all of which are described in Chapter IX.

The recommended measures and their associated costs are set forth in Table 82. 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 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.

Details of the NR 151 standards are provided in Chapter VI of this report, “Legal Structures Affecting the Regional Water Quality Management Plan Update.” Urban best management practices that would be installed under this recommendation to control nonpoint source pollution from existing or new development could include 1) runoff infiltration/evapotranspiration and/or pollutant filtration devices such as grassed swales, infiltration basins, bioretention facilities, rain gardens, green roofs, and porous pavement; 2) stormwater treatment facilities, such as wet detention basins, constructed wetlands, sedimentation/flotation devices; and 3) maintenance practices such as vacuum sweeping of roads and parking lots.

The benefits of full implementation of the urban standards set forth under Chapter NR 151 in reducing fecal coliform bacteria, total suspended solids, total nitrogen, total phosphorus, and heavy metals loads delivered to the streams of the study area and in reducing runoff volumes through infiltration practices were explicitly represented in the water quality modeling analyses and are reflected in the water quality results set forth in Appendices M and N.

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. Data for the MMSD service area as set forth in a 2005 bacteria fate and transport study
 show that human-specific Bacteroides were detected in discharges from 11 of 17 stormwater outfalls sampled under the study. A recent MMSD study of bacteria at storm sewer outfalls in the Honey Creek subwatershed of the Menomonee River watershed indicated high fecal coliform counts from human sources even during dry-weather periods.
 In addition, high bacterial concentrations have been observed at certain locations in streams in the study area during dry weather base flow conditions.

Fecal coliform bacteria were selected as one of the pollutants to be modeled under the water quality planning effort 1) because, from a regulatory perspective, they are used as an indicator of human sewage contamination, as evidenced by the adoption of fecal coliform water quality standards for streams under Chapter NR 102 of the Wisconsin Administrative Code, and 2) as a result of the adoption of the fecal coliform standard, a large amount of measured data on instream fecal coliform counts is available throughout the study area. In Lake Michigan, the USEPA has promulgated criteria for Wisconsin that call for application of an Escherichia coli (E. coli) standard. (E. coli constitute a major component of fecal coliform bacteria.)
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. Pathogens associated with human sewage include viruses, bacteria, such as Salmonella enteritidis, Salmonella typhi, Vibrio cholera, and Shigella dysenteries, and protozoa such as Cryptosporidium and Giardia intestinalis. Pathogens associated with domestic and/or wild animals and livestock include Salmonella enteritidis, Cryptosporidium and Giardia intestinalis.
Comparison of fecal coliform concentrations under existing conditions, planned year 2020 conditions, and planned year 2020 conditions with implementation of the recommended plan are the only readily available means of evaluating the degree to which implementation of the recommended plan improves water quality conditions and achieves regulatory water quality standards. However, 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, which would be expected to more likely be harmful to human health, pathogens from domestic and/or wild animals and livestock could also pose threats to human health. (Control of bacteria and other pathogens from livestock are addressed elsewhere in this report.)
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 such as infiltration from leaking sanitary sewers or cross connections between sanitary and storm sewers. 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. In cases where a human bacteria source is detected, but illicit connections cannot be identified, or where there are high bacteria counts, but no human bacteria source is detected (indicating the bacteria are contained in stormwater runoff), it is recommended that consideration be given to pursuing innovative means of identifying and controlling possible pathogen sources in stormwater runoff.

The WPDES stormwater discharge permits issued pursuant to Chapter NR 216 of the Wisconsin Administrative Code call for each permitted municipality to implement a program for detection and elimination of illicit discharges to the municipal separate storm sewer system. Such programs typically involve enforcement of an illicit discharge and connection ordinance prohibiting the discharge, spill, or dumping of nonstormwater substances into waters of the State or the municipal storm sewer system; annual dry weather field screening at major outfalls,
 including field analysis of any dry weather flows from those outfalls; and immediate investigation of portions of the municipal storm sewer system that have a reasonable potential for containing illicit discharges based on field screening results or other information.

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, and
· Elimination of illicit discharges that were detected through the program described in the preceding three steps.

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. Such risk assessments generally include the following:

· “Hazard identification, in which the human health (or ecological) effects of the particular hazard are described;

· Exposure assessment, which determines the relevant pathways and nature of the exposed population along with quantitative estimates on the levels of exposure;

· Dose-response assessment, which characterizes the relationship between administered dose and incidence of health effects (or ecological degradation); and

· Risk characterization, which integrates the information from the previous steps in order to estimate the magnitude of risks and to evaluate variability and uncertainty.”

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.

The benefits of coordinated programs to detect and eliminate illicit discharges to storm sewer systems and to control urban-source pathogens that are harmful to human health were represented in the water quality modeling analyses relative to their potential reduction in instream and in-Lake fecal coliform bacteria counts and are reflected in the water quality results set forth in Appendices M and N.

Chloride Reduction Programs
Water quality monitoring data set forth in SEWRPC TR No. 39 indicated that chloride concentrations in the streams of the study area are increasing over time. The chloride is likely from multiple sources, including 1) sodium chloride and calcium chloride applied for ice and snow control on local and collector streets, county trunk highways, State trunk highways, United States highways, interstate highways, and public and private parking lots and 2) discharges from water softener systems to either private onsite wastewater treatment systems (POWTS) which discharge to groundwater which ultimately discharges to streams and lakes as baseflow, or which discharge to public wastewater treatment plants which discharge to surface waters.

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 occasionally approach that concentration except in the Milwaukee River watershed where concentrations are generally less than 200 mg/l.
 Observed instream concentrations 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 as set forth in Chapter NR 105, “Surface Water Quality Criteria and Secondary Values for Toxic Substances,” of the Wisconsin Administrative Code. 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 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.

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. Other alternative measures for communities to consider include calibration of deicer application equipment, prewetting of solid deicers, and use of alternative ice and snow control materials.

Fertilizer Management

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.
 However, as represented in the recommended plan model results, large additional reductions in instream phosphorus concentrations and significant increases in compliance with the phosphorus water quality planning standard would not be anticipated from implementation of measures intended to achieve an additional 10 percent reduction in loads delivered to streams.

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.”
 One key provision of those standards calls for no application of fertilizer within 20 feet of a waterbody.
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. The number and location of the roof drains which are to be disconnected should be determined with technical advice and guidance from municipalities and residents to consider impacts on private and public sewer infiltration and inflow, residence foundation and basement structural considerations, and icing conditions. 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. The benefits of infiltration of roof runoff were represented in the water quality modeling analyses and are reflected in the water quality results set forth in Appendices M and N.

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. Existing programs are conducted by several environmental organizations in cooperation with numerous citizen volunteers and volunteer organizations. The environmental organizations involved in such programs include Keep Greater Milwaukee Beautiful, Inc., and its corporate sponsors who stage annual river cleanup programs in Milwaukee, Ozaukee, Washington, and Waukesha Counties, and the Friends of Milwaukee’s Rivers, who also organize periodic river cleanups. An estimated cost for the recommended programs, assuming an expanded level of effort beyond the current programs, is set forth in Table 82.

Pet Litter Management
The transport into streams and lakes of bacteria and other contaminants found in pet waste is accelerated in an urban environment with significant areas of impervious surface and engineered stormwater drainage systems. Many municipalities in the study area have pet litter control ordinances and control of pet litter can be readily incorporated in the ordinances of municipalities that will be developing or updating stormwater management ordinances under the conditions of their WPDES stormwater discharge permits. It is recommended that all municipalities in the study area have pet litter control ordinance requirements and that those requirements be enforced. The effects of implementing pet litter management programs were not explicitly represented in the water quality modeling analyses.

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

The MMSD currently promotes and funds bacteria and pathogen research related to Lake Michigan beaches and characterization of discharges from storm sewer outfalls and it is currently developing and implementing stormwater best management practices (BMP) projects that demonstrate the benefits of BMPs on managing the volume, rate, and quality of stormwater runoff. The goal of these studies is to understand the origins and fate of disease-causing pathogens so that cost-effective, scientifically based measures can be developed to best address bacterial contamination in streams and in Lake Michigan, with the ultimate goal of better protecting public health and reducing the number of beach closings.
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. 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. It is recommended that these projects 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

Approximately 22 miles of concrete channelized waterways under MMSD jurisdiction that were constructed by MMSD from the 1960s through the 1980s are in need of repair or replacement. These channels were lined with concrete to improve conveyance of the natural waterways and reduce the risk of flooding of riparian structures and property. In many areas, the channel liners are failing, particularly near storm sewer outfalls and bridge crossings. 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.

Milwaukee County Stream Assessment

The stability and fluvial geomorphic character of streams in the Kinnickinnic River, Menomonee River, Milwaukee River, and Oak Creek watersheds within Milwaukee County were assessed by the County in 2004.
 Appendix E of that study report sets forth and prioritizes projects for concrete lining removal, channel rehabilitation, and fish passage improvement. It is recommended under the regional water quality management plan that the projects called for under the Milwaukee County stream assessment study be implemented over time in a manner consistent with the need to provide flood protection and consistent with the stream rehabilitation recommendations of the regional plan update.
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. The intake structure is located at East Russell Avenue and South Lincoln Memorial Drive and the outlet structure is located on the River just downstream of South Chase Avenue. The tunnel that conveys the Lake water to the River is about two miles long.
The MMSD assumed ownership of the Kinnickinnic River flushing station in 1980. Portions of the River have experienced problems with low dissolved oxygen, thus, 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.
In 2002, a preliminary engineering study reviewed options for renovating the intake and the outlet structures of the flushing system.
 The intake structure was noted as being severely deteriorated and a public safety hazard. The outlet structure was filled with silt and debris that could not be readily removed because of difficult access. The accumulated silt and debris were thought to be significantly reducing the capacity of the pump station and, thus, the ability of the system to improve the water quality of the River. The tunnel and the pump station were not evaluated under the 2002 study.
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
Dams are a common form of direct human control on river, stream, and lake processes throughout the greater Milwaukee watersheds study area. The majority of the lakes within the study area are maintained or augmented by dams, which provide both economic and recreational values to these waterways. Although the majority of the dams in the study area are low head structures, they significantly affect the physical, chemical, and biological communities of the streams and lakes of the study area. While most of the dams were constructed for specific economic purposes such as providing hydropower for grist mills or saw mills, these purposes have long since ceased. The waterbodies created or maintained by many of the dams now serve as focal points for residential communities and recreation. In addition, some dams may provide limited flood control benefits.
It is important to recognize that dams are man-made structures constructed of materials subject to erosion, corrosion, weathering, and deterioration. These structures deteriorate over time. If ongoing maintenance and repair measures are not conducted, a dam can fail, causing property damage downstream and possible loss of life. It is recommended that dam owners perform ongoing maintenance and repair of their dams. This is particularly important for high-hazard dams.

Many of the structures in the study area may be reaching the end of their designed life. The World Commission on Dams, in reviewing the issue of dam life spans, has recommended the development of abandonment and restoration plans as part of the design process for any constructed lakes. This dam abandonment process should include consideration of the fact that dams are accreting systems and typically retain considerable amounts of sediment and associated contaminants during their lifetime. Commonly, the sediment within the former lake basin is ignored when the dam is abandoned, resulting in significant downstream transport and deposition and the potential downstream transport of contaminants. Historically, abandonment has been conducted based upon the philosophy of the stream within the former lakebed “finding its own level”. This has resulted in significant head cutting and downstream transport of sediment from within former lakebeds. In the greater Milwaukee watersheds study area a number of priority pollutants are known to occur in the sediments retained by dams. Therefore, the stabilization and management of the former lakebed should be a key element of the abandonment of dams in the system and the re-creation of the stream channel and floodplain. Failure to plan for abandonment can result in long-term disturbance to stream ecosystems both upstream and downstream of a former dam site. These disturbances have included inundation by sediments of downstream habitat sites as well as chronic instability of streambed and streambanks within the area of the former impoundment, making these areas prime candidates for colonization of exotic invasive species such as purple loosestrife and reed canary grass. Therefore, it is recommended that 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. In addition, any dam removals should also 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.
Historically, consideration of dam abandonment and removal has usually come about because of a failure incident or as the result of a WDNR inspection which found significant defects that require major repairs to correct. Economic, social, and environmental factors all play a significant role in decisions to remove dams.
The three major reasons for dam removals in Wisconsin are:
· Removal of an unsafe structure under Section 31.19 of the Wisconsin Statutes.

· Removal of "abandoned" dams under Section 31.187 when either no owner is found or the owner or owners are not able to fund repairs.

· Removal of dams that have a significant environmental impact.

The process for construction, operation, and abandonment—or life stages—of constructed waterbodies, including dams, weirs, and detention basins, should involve consultation and participation by a range of stakeholders including riparian residents as well as governmental agencies. Throughout their lifetimes, specific dams can serve a variety of purposes that frequently evolve as communities change. For example, as noted above many dams were originally constructed for hydropower purposes, evolved through a role as receptacles for stormwater runoff, and currently serve to maintain constructed waterbodies that act as recreational focal points. This frequently results in conflicts if these changing attributes are not recognized and the multiple viewpoints not respected. Therefore, it is recommended that the various stages in the life of constructed waterbodies develop through a public process with due recognition of the attitudes and concerns of this wide range of stakeholders.

Culverts, Bridges, Drop Structures, and Channelized Stream Segments

Culverts, bridges, drop structures, and channelized stream segments, especially concrete lined segments, fragment and limit connectivity within stream habitat and ecosystems.
 It is recommended that, to the extent practicable, these stream crossings and management strategies 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 connectedness of the ecosystem both upstream and downstream. Low flow conditions are especially critical to the survival of high-quality stream ecosystems and require specific structural accommodation in design. 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. These include the removal of concrete streambed and/or streambank lining where such removal can be accomplished without creating a risk of flooding or streambank and streambed erosion, remeandering of the stream channel, reconnection of the stream to its floodplain, and reestablishment of riparian habitat. In addition, the removal of barriers to fish passage such as culverts and drop structures is recommended. For example, culverts originally intended for access to agricultural lands may be retained at the time of conversion to other land uses although the culverts no longer serve a practical purpose. The number of crossings in a given stream system is directly proportional to the level of degradation of that system. 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, Remediation, and Dredging 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. Such programs include activities related to remediation of legacy sediment contamination, decommissioning of hydraulic structures, restoration of channelized streamcourses, and reconnection of streams and associated flood​plains. Ideally, these actions collectively, and individually, should contribute to the enhancement and rehabilitation of the riverine fishery in the study area.
The presence of contaminated sediments continues to be of concern in the study area. Contaminated sediments can have the following effects on water quality:
· They have been demonstrated to be toxic to benthic-dwelling organisms. Many sediment contaminants bioaccumulate in organism tissue and can be biomagnified as they are carried through the food web.
· They can compromise human health both through direct exposure such as swimming and wading and consumption of contaminated fish and shellfish.
· Beneficial uses of waterbodies can be compromised by the presence of contaminated sediment, leading, for example, to fish consumption advisories for waterbodies and reductions in sportfish populations.
· Deposits of contaminated sediment can serve as a source of contaminants to the water, contributing to downstream transport of contaminants.
As described and characterized in Chapter VII, “Surface Water Quality Conditions and Sources of Pollution in the Milwaukee River Watershed,” of SEWRPC TR 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.
Milwaukee Estuary Remedial Action Plan
The process of developing the Remedial Action Plan (RAP) for the Milwaukee Estuary Area of Concern (AOC) has been ongoing since 1988. The WDNR is the lead agency for development of the plan, and they have been advised by a Technical Advisory Committee, a Citizen’s Advisory Committee, and a Citizen’s Education and Participation Subcommittee. The RAP process has focused on issues related to remediation of contaminated sediments, eutrophication, nonpoint source pollution, beach water quality, fish and wildlife populations, and habitat.
The Milwaukee Estuary AOC includes the Milwaukee River downstream from the site of the former North Avenue dam, the Menomonee River downstream from S. 35th Street, the Kinnickinnic River downstream from S. Chase Avenue, the inner and outer harbors, and the nearshore waters of Lake Michigan bounded by a line extending north from Sheridan Park to the intake from the City of Milwaukee’s Linnwood water treatment plant. Eleven beneficial use impairments have been identified in the Milwaukee Estuary AOC including restrictions on fish and wildlife consumption, degradation of fish and wildlife populations, fish tumors or other deformities, bird or animal deformities or reproductive problems, degradation of benthos, restrictions on dredging activities, eutrophication or undesirable algae, beach closings, degradation of aesthetics, degradation of phytoplankton and zooplankton populations, and loss of fish and wildlife habitat.
 While these impairments are the result of many causes, many are related, at least in part, to the presence of toxic substances in water, sediment, and the tissue of organisms.
A joint WDNR/USEPA effort is currently underway to examine and assess the identified beneficial use impairments for the Milwaukee Estuary AOC, to eliminate those that no longer apply, and to develop restoration criteria to address the remaining beneficial use impairments, with the ultimate goal of delisting the AOC.

Management of Contaminated Sediment Sites
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. Ideally, remediation efforts should be coordinated from upstream to downstream to minimize downstream transport of contaminants; however, this concern alone should not serve as a barrier should an opportunity arise to remediate a downstream site. In support of this, it is recommended that consideration be given to extending the Milwaukee Estuary AOC 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 Street 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.
The recommended stream reaches to be added to the AOC are shown on Map 78.
Monitoring of Toxic Substances
Continued monitoring of toxic substances will be important in prioritizing remediation efforts for toxic substances. As part of Phase III of the MMSD Corridor Study conducted by MMSD and USGS, there will be a study examining urban stream toxicity. Samples of surface water, sediment, and sediment pore water collected from 14 urban streams and one reference stream in the MMSD planning area will be examined for the presence and concentrations of toxic substances. In addition, as part of Phase III of the MMSD Corridor Study, studies using semi-permeable membrane devices will be conducted in order to measure the potential level of toxicity from hydrophobic organic compounds. It is recommended that these studies 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 AOC, 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.

Map 78
STREAM REACHES PROPOSED TO BE ADDED TO THE MILWAUKEE ESTUARY AREA OF CONCERN

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). As shown on Map 79, the current USCOE dredging program is focused on the outer harbor where a 28-foot depth below the established low water datum is authorized and maintained; the main gap from the outer harbor into Lake Michigan where a 30‑foot depth is authorized and maintained; a short reach of the Milwaukee River downstream of E. Buffalo Street where a 21-foot depth is authorized and maintained; the Menomonee River from N. 20th Street extended to its confluence with the Milwaukee River where an 18-foot depth is currently maintained, although a 21-foot depth is authorized; the South Menomonee Canal where an approximately 16-foot depth is maintained, although a 
21-foot depth is authorized; and the Kinnickinnic River from S. Kinnickinnic Avenue to the Union Pacific Railroad swing bridge, where a 21-foot depth is authorized and maintained and from the swing bridge to the confluence with the Milwaukee River where a 27-foot depth is authorized and maintained. The reach of the Milwaukee River estuary upstream of E. Buffalo St. that was historically dredged has now been Federally deauthorized and is no longer dredged. The reach of the Menomonee River from N. 25th Street downstream to N. 20th Street extended and the Burnham Canal, where 21-foot dredging depths are authorized, are part of the USCOE “backlog” and they have not been regularly maintained in recent years.

The Port of Milwaukee dredges within the municipal mooring basin along the Kinnickinnic River (27-foot-depth) and in the ship slips in the outer harbor, while the slips in the inner harbor are maintained by private concerns.

Dredging Needs
Dredging for Navigation

Materials deposited by sedimentation in the inner harbor and outer harbor, if not removed by dredging, become a hindrance to commercial navigation and related activities in the Port of Milwaukee. Commercial vessels cannot operate at full capacity—or in extreme cases, at all—if shallower waters that are the result of sediment accumulation in the channels, mooring basin, and outer harbor must be negotiated. In order to accommodate the draft of large lake- and sea-going commercial vessels, the channels of the St. Lawrence Seaway are intended to be uniformly constructed and maintained at 27 feet below established low water datum.
 Since the viability of the Port of Milwaukee and industries along portions of the estuary depend, in part, upon the economical operation of such lake- and seagoing vessels, the Milwaukee Harbor estuary should be maintained at similar depths. The extent of the dredging recommended for navigation maintenance is shown on Map 79, which also shows the depths to be maintained by dredging. With the exception of the Menomonee River upstream of N. 20th Street extended, where navigational dredging is not considered to be necessary, the recommended dredging depths are consistent with the Federally authorized depths.
No substantial additional dredging is presently envisioned in the Milwaukee Harbor estuary. Should projects develop requiring such work, additional dredged materials will be generated. However, such quantities would likely be limited and would have a minimal effect on the recommended dredging methods and dredged material disposal facilities. 

Map 79
RECOMMENDED DREDGING ELEMENT OF THE REGIONAL WATER QUALITY MANAGEMENT PLAN UPDATE

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 AOC.
 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. Detailed inventories of the existing habitat were conducted as part of the 1987 SEWRPC Milwaukee Harbor estuary study, and the findings documented in Chapter VI of Volume One of that report. Review of the 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 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 located just downstream of the site of the former 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.

Dredged Material Disposal 

The USCOE Detroit District recently completed a dredged material management plan for the Milwaukee Harbor.
 That study 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 alternatives considered under the USCOE dredged material management plan include:

· Alternative No. 1–Construct the Milwaukee Harbor (Jones Island) Dredged Material Disposal Facility (DMDF) on top of the existing Jones Island CDF. Capital cost = $3.5 million.

· Alternative No. 2–Construct a DMDF adjacent to the existing Jones Island CDF (A version of this alternative was recommended under the 1987 SEWRPC Milwaukee Harbor estuary study.) Capital cost = $12.3 million.

· Alternative No. 3–Open Water placement of dredged material. Capital cost = $8.3 million.

· Alternative No. 4–Beach Nourishment. Dredged material is fine-grained with low, but detectable levels of PCBs, PAHs, and metals. Fine-grained nature of sediment makes it unsuitable for beach nourishment, and sediment would not meet State of Wisconsin standards for beneficial use of solid waste because of pollutant concentrations.

· Alternative No. 5–No Action.

Based on cost, water quality considerations, and permitting considerations, the USCOE dredged material management plan recommends that Alternative No. 1 be implemented. That alternative plan calls for constructing a raised perimeter dike offset from the existing CDF dikes. The top of the perimeter dike would be about eight feet above the existing dikes. Under the recommended plan, it would be possible to mound the spoil pile within the facility to an elevation about five feet above the raised perimeter dike. Consistent with the recommendation of the 2007 USCOE Detroit District study, under this regional water quality management plan update it is recommended that the Jones Island CDF be expanded by constructing a dredged material disposal facility on top of the existing CDF.
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. 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 relatively 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 TR No. 39).
The watershed ecosystem is a continuum including the stream, the wildlife, all the other natural resources, and most importantly, the local citizens who reside there. In order to sustain the ecology of the watershed, action should not solely focus on the fishery. Other key natural resource features located throughout the greater Milwaukee watershed study area will need to be maintained and/or enhanced if the study area is to sustain a viable fishery. 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.
There are a number of issues that affect the quality of the fisheries resource that should be addressed to ensure the continued maintenance and future productivity of the fishery. These issues are related to existing and forecast changes in land use and the associated effects of those changes on stream hydrology, water quality, aquatic habitat quality, and streambank stability. This subsection sets forth the recommended fisheries management plan, which 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.
Specifically, these recommendations follow actions recommended by WDNR for habitat improvement of stream systems.
 These include the following: 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 TR No. 39, the companion to this planning report. 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

There is continuing public concern about water quality at public beaches along Lake Michigan and inland waterbodies. While water quality has improved at some public beaches, others continue to be closed or subject to water quality advisories because of high counts of bacteria. Based upon an extensive bacteriological fate and transport study by MMSD, local beach-specific sources were found to be major contributors of bacterial contamination to public beaches despite the close proximity to the Milwaukee Harbor Estuary and its associated pollutant loads. Because of this, the recommended water quality management plan includes recommendations for addressing water quality at 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. In 2004, the Wisconsin Beach Monitoring Program developed advisory signs to inform the public about water quality conditions based on testing for E. coli. These signs were used on monitored beaches during the 2006 beach season. A green informational sign is posted when E. coli counts are below the 235 count per 100 ml standard for issuing advisories. This sign also gives a general warning, indicating that natural bodies of water will always hold some risk. In addition, local health departments have the option of posting a blue sign indicating good water quality with the green sign. A yellow “caution sign” is posted when the standard for issuing advisories is exceeded and a red “closed” sign is posted when concen​trations of E. coli exceed 1,000 cells per 100 ml.
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.

A better understanding of the scope and sources of bacterial contamination to Lake Michigan beaches is necessary in order to design appropriate source controls and to track the performance of those controls. As noted in a previous subsection, it is recommended that research to determine the public health impacts of bacterial contamination and appropriate measures to mitigate contamination to area watercourses be supported.
Waterfowl Control

Waterfowl, especially gulls, can be a significant source of fecal coliform bacteria to the waters of the study area. This is especially true at Lake Michigan beaches. Some programs are in place to discourage waterfowl from concentrating in certain locations, including 1) informational signs in Milwaukee County parks asking that park users not feed geese and noting the detrimental effects of concentrated flocks of geese, 2) programs to limit hatching of geese through treating unhatched eggs, and 3) landscaping which reduces the attractiveness of areas to waterfowl use. Gulls are a protected species, so measures directed towards their control are somewhat limited.

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. The effects of implementing programs to control waterfowl were not explicitly represented in the water quality modeling analyses.

Coastal Zone Management

The coastal areas along Lake Michigan represent a valuable resource and important legacy to Southeastern Wisconsin, making protection of these areas an important element in protecting the integrity of the nearshore areas of the Lake. Because of this, the recommended water quality management plan includes recommendations relating to 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 a number of issues, including 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. The plan calls for biennial updates for review and revision of goals, strategies, and recommendations.
 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 should be coordinated with environmental management programs and activities. Examples of activities to be coordinated include dredging and sediment remediation programs, ballast water management programs,
 and toxic contaminant management strategies. The WDNR could play an important role in this coordination. It is envisioned that the Wisconsin Coastal Zone Management Program and the University of Wisconsin Sea Grant Program will continue to provide necessary funds and research-oriented resources to State and local governments.
Water Pollution Control

Household Hazardous Waste Collection

Improper disposal of household hazardous wastes can introduce pollutants into the environment, leading to contamination of surface waters and groundwater. Within its service area, the MMSD conducts a household hazardous waste collection program. In addition, most counties and several municipalities within the greater Milwaukee watersheds conduct household hazardous waste collection programs. 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. It is recommended that collection programs for household hazardous wastes be continued and supported. In addition, it is recommended that those communities 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

Contaminants of emerging concern include pharmaceuticals and personal care products. Recent research shows that these contaminants are entering lakes, rivers, and streams and may be producing adverse effects on fish and other aquatic organisms. These compounds can enter surface waters in a number of ways. These include disposal of medicines or products through flushing down the toilet; disposal of medicines or products by pouring down the drain; and excretion of medications by humans, pets, or farm animals. The extent of the threat posed to human health and to the integrity of surface waters by the presence of these compounds is not currently known. Several factors account for this lack of knowledge. These categories represent a large number of chemical compounds. The concentrations of most of these compounds in surface waters have not been examined. The biological and toxicological effects of many of these compounds have not been characterized, especially at environmentally relevant concentrations. Few data are available on the fate of these compounds in the environment. Studies examining the presence of these compounds in the environment or the toxicological properties of these compounds have generally not examined their metabolites and transformation products, which may be biologically active.
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.

Given the uncertainty regarding the threat posed by these substances, it would be protective of human health and the integrity of surface waters to reduce inputs of these materials into the environment. Because of this, it is recommended that periodic collections of expired and unused medications be conducted. The WDNR has issued guidance on regulatory aspects of collecting unwanted household pharmaceuticals.
 The MMSD facilities plan recommends that MMSD continue to support the periodic collection of pharmaceuticals as part of its Household Hazardous Waste Collection program. Because some of these compounds are considered controlled substances and are strictly regulated by the U.S. Drug Enforcement Administration, such collections will require the participation of local law enforcement departments. In addition, Wisconsin allows some unused cancer and chronic disease drugs and supplies to be donated to participating pharmacies or medical facilities for use by other patients. Rules governing this are set forth in Chapter HFS 148 of the Wisconsin Administrative Code. Consideration could also be given to establishing collection centers for pharmaceuticals at law enforcement offices. It is important to note that under current Wisconsin hazardous waste rules, unless the collected household pharmaceuticals are screened to exclude those that are also considered hazardous waste under the Federal Resource Conservation and Recovery Act, law enforcement offices participating in this sort of collection would be regulated as permanent household hazardous waste collection facilities. The inability or reluctance of law enforcement agencies to comply with hazardous waste requirements might discourage participation in this sort of collection option.

Exotic Invasive Species

The introduction and spread of exotic invasive species continues to be a problem in the greater Milwaukee watersheds and Lake Michigan. The presence of exotic species in a habitat can produce alterations in physical and biological characteristics of the habitat. Since the early 19th century, at least 145 exotic species have become established in the Great Lakes. Discharge of ballast water by ships is a significant source of exotic invasive species to the Great Lakes. In addition, exotic invasive species such as common carp, Eurasian water milfoil, and zebra mussels have become established in some lakes and streams in the greater Milwaukee watersheds. Typically, populations of exotic invasive species can grow rapidly, due to both the high reproductive capacities of these organisms and the absence of predators, parasites, pathogens, and competitors in their new habitat. Once established in a waterbody, these species can rarely be eliminated. In addition, many of these species are capable of readily dispersing to other waterbodies. In many cases, this dispersal is aided by direct or indirect human intervention.
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. It is also recommended that programs to educate the public about exotic invasive species be continued and supported.

Water Temperature and Thermal Discharges

Water temperature is a critical variable affecting the suitability of a waterbody as habitat for aquatic organisms. Because the solubility of oxygen in water and the metabolic demands of aquatic organisms are strongly affected by temperature, excessively high water temperatures can act to exclude species of organisms from habitats which they might otherwise use. This is especially important for species that are intolerant of low dissolved oxygen concentrations. Because of these relationships, 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

The land use, surface water quality, and auxiliary elements of the recommended plan contain proposed actions, which when taken together, should enhance and/or help preserve the surface water quality of the streams and lakes in the greater Milwaukee watersheds study area. It is also important that steps be taken to ensure the existence of a sound program of water quality monitoring to determine the extent to which water use objectives and their supporting standards and criteria are met over time, to measure temporal and spatial trends in the quality of surface waters, to provide data to evaluate the effectiveness of water pollution control measures, and to detect new and emerging water quality problems. It is important that such a monitoring program integrate and coordinate the use of scarce monitoring resources of multiple agencies and groups, generate monitoring data that are scientifically defensible and relevant to the decision-making process, and manage and report water quality data in ways that are meaningful and understandable to decision makers and other affected parties. Toward these ends, the recommended water quality management plan includes recommendations for water quality monitoring.

Evaluation of Existing Water Quality Monitoring and Data Collection Programs

Considerable effort is currently being expended on monitoring in some portions of the greater Milwaukee watersheds study area. The MMSD has conducted a long-term monitoring program in the areas that it serves since 1979. The MMSD currently monitors water quality at approximately 100 sampling stations within its planning area. These include stations located along five major streams and rivers and seven tributaries, as well as stations located in the Milwaukee outer harbor and nearshore Lake Michigan areas. The extensive database obtained by this long-term sampling program and by the MMSD/USGS Corridor Study has been invaluable for conducting the water quality analyses and watercourse modeling on which this recommended plan is based. Similarly, the data that would be obtained by continued monitoring at the stations in this network is vital both for evaluating the effectiveness of this plan and for designing future refinements of this plan.
The U.S. Geological Survey (USGS) monitors stream flow at several gages in the greater Milwaukee watersheds study area. The USGS also conducts water quality monitoring at several sampling sites.
The WDNR currently conducts water quality sampling and samples fish and macroinvertebrate populations at sites within the study area as a part of its statewide baseline monitoring and at specifically targeted sites. In addition, the WDNR monitors water quality at two sites within the study area as part of its “long term trend for ambient water quality monitoring program.”

Additional surface water quality monitoring has been conducted by a number of organizations including local units of government, lake and stream groups, and colleges and universities, though much of this monitoring has been conducted on a short-term basis.

Despite this considerable effort, no recent data are available to assess the quality of surface waters in much of the greater Milwaukee watersheds study area. There are several dimensions to this lack of data.
First, the availability of water quality data varies greatly with geography throughout the study area. In particular, considerably fewer data exist for those portions of the study area that are outside the area served by the MMSD than for those portions of the area served by the MMSD. This is especially true for data collected at sites with longer periods of record. In part, this difference in coverage reflects the major commitment that the MMSD has made to water quality monitoring in the areas that it serves. Outside of the areas served by the MMSD, there are large data gaps that need to be filled.
Second, the availability of water quality data varies between river system mainstems and tributaries. Fairly large data sets from multiple sampling stations are available along the mainstems of the Menomonee and Kinnickinnic Rivers and Oak Creek and from large portions of the mainstems the Milwaukee and Root Rivers. Far fewer data are available from tributary streams. In the inventories contained in Chapters V through X of SEWRPC TR No. 39, 119 tributary steams were identified in the Kinnickinnic River, Menomonee River, Milwaukee River, Oak Creek, and Root River watersheds and in the Lake Michigan direct drainage area for assessing compliance with water quality standards and criteria related to five water quality parameters
 during the baseline period.
 Observed data were available to assess compliance with standards or criteria for all five parameters for only eight tributary streams. This represents less than 7 percent of the tributaries identified. Data were available for assessing compliance with standards or criteria for at least one of these parameters for another 20 tributary streams, representing less than 17 percent of the tributaries identified. It is important to note that these numbers reflect the tributaries for which any data were available. For many tributaries, these assessments were based upon small numbers of samples. For about half the tributaries assessed, the assessment of compliance was based on 15 or fewer samples. In some cases, the assessments were based on five or fewer samples.

Third, there are distinct differences among water quality parameters in the amount of data collected. This is illustrated by the differences in the number of samples examined for the parameters used to assess compliance with water quality standards and criteria in the set of tributary streams described above. For each parameter (dissolved oxygen, temperature, ammonia, and total phosphorus), data collected during the baseline period were available from 24 tributaries. For fecal coliform bacteria, data collected during the baseline period were available from 10 tributaries. In some cases, the lack of data for some water quality parameters complicates the interpretation of data on other water quality parameters. For example, the toxicity of several metals to fish and other aquatic organisms is dependent upon the hardness of the water. Without data on hardness, it cannot be determined whether concentrations of these metals in water pose a threat to aquatic organisms or comply with water quality criteria. Similar relationships exist between the toxicity of ammonia to fish and other aquatic organisms and temperature and pH. Some of the variation in which parameters are sampled is related to the fact that many of the samples were collected as a part of short-term sampling conducted in support of projects related to specific issues with the suite of water quality parameters examined having been determined by the needs and objectives of the projects. It needs to be recognized that, in many cases, data from samples collected from a waterbody under these circumstances will be the only data available for the waterbody during a given time period and are likely to be used for purposes beyond those that motivated their collection. Given this, it is desirable that any sampling conducted include as large a suite of water quality parameters as is practicable and affordable. At the least, those water quality parameters that can be assessed at relatively low cost and effort should 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 and streamflow. It should be noted that this unevenness in sampling of different parameters is not a significant problem in the areas served by the MMSD, because the MMSD collects data on a consistent set of water quality parameters in its long-term monitoring program.
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 (see below). 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 above. Examples of possible refinements include moving some sampling stations from sites along the mainstems of rivers with multiple sampling stations to sites along tributary streams that are not currently being monitored and reducing the frequency of sampling at some sampling stations in order to redirect some monitoring effort to streams not being monitored. However, any changes must consider the tremendous value of the existing long-term monitoring stations before changes are made. Phase III of MMSD’s corridor study database will provide recommendations on the entire sampling and monitoring protocol, which should identify gaps or other necessary changes or modifications. Changes in sampling may not require changing stations or the addition of new sites, but a greater emphasis on sampling wet versus dry weather related events for more effective stormwater and facility modeling assessment. 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 recognized that any such refinements must be made within the context of the objectives of the particular monitoring programs. Any changes should be predicated on the availability of resources, both financial and human, with priority given to maintaining long-term trend stations prior to the addition of new monitoring sites.
As noted above, fewer water quality data exist for those portions of the study area that are outside the area served by the MMSD than for those portions of the area served by the MMSD. To remedy this deficiency, 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 management plan. It is important to note that these station locations are positioned at the downstream end of subwatersheds in order to integrate the land use information, water quality, and water quantity to assist in application of modeling techniques.

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 and streamflow.

Refinements should be made in the collection of fish and macroinvertebrate community data. Assessments of the state of fish and macroinvertebrate communities provide information on the biotic integrity of streams and lakes that can be useful because these communities represent the results of the combined effects of numerous environmental variables, including water quality parameters. Such assessments would also be valuable in evaluating the degree of success of implementation of the recommended water quality management plan. In the greater Milwaukee watersheds study area, the use of these assessments to examine and document temporal trends has been hampered by the lack of sites at which repeated sampling has been conducted. 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. Ideally such sampling should be conducted with recognition of the seasonality and periodicity of organism life cycles. For example, macroinvertebrates should be sampled in the spring or fall, while fish should be sampled in spring, summer, and fall. This ensures the presence of identifiable life stages and good representation of species diversity. With respect to fish assessments this strategy would allow quantification of overwintering survival, reproductive success, available summer habitat, and adult breeding population numbers.

Currently the lack of the long-term data stations makes the interpretation of the biological data difficult and focus of effort in lesser developed areas has resulted in a paucity of data on the more urban reaches of the river systems. For example, a review of the availability of data in the Root River system reveals a lack of recent information in contrast to portions of the Milwaukee River system that have been extensively sampled during the same period. In addition, despite the availability of more than 100 years of fisheries data throughout the study area, it is nearly impossible to statistically determine changes in the biological community during this period. Thus it is recommended that a more rational sampling strategy be adopted. In this regard it is recommended that at a minimum fish community and, where possible, macroinvertebrate assessments be conducted at the long-term water quality monitoring sites at least every two years. These sites include those established by MMSD, USGS, and WDNR within the study area. This would allow the analysis of the biological community in relation to prevailing water quality conditions over time. Inclusion of the additional sites established as part of this regional water quality management plan update planning program in the Upper Milwaukee and Lower Root River watersheds is especially recommended.

Refinements should also be made in the collection of habitat data. Assessments of the state of habitat provide information on the biotic integrity of streams and lakes that can be useful because this bears on the ability of these environments to support healthy biological communities. In the study area, the use of habitat assessments to examine and document temporal trends in habitat condition has been hampered by the lack of sites at which repeated sampling has been conducted. 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. Where aquatic plant management measures are being implemented, aquatic plant surveys should be conducted and updated every three to five years, consistent with the requirements for aquatic plant harvesting operations as set forth in Chapter NR 109 of the Wisconsin Administrative Code. While applications of aquatic herbicides are not covered in Chapter NR 109, this recommendation would be consistent with parallel provisions of Chapter NR 107 and the refinement of aquatic plant management plans involving use of herbicides is recommended.
The introduction and spread of exotic and invasive species continues to be a problem in Lake Michigan and the greater Milwaukee watersheds. The presence of exotic species in a habitat can produce alterations in physical and biological characteristics of the habitat. As noted previously, since the early 19th century, at least 145 exotic species have become established in the Great Lakes, and some, such as zebra mussels, have dispersed into inland lakes and streams. Because of this, it is recommended that the occurrence and spread of exotic and invasive species be monitored and documented. This monitoring should include monitoring of exotic disease agents capable of infecting fish and other aquatic organisms, such as the virus causing viral hemorrhagic septicemia, and organisms that vector these disease agents.

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.

Citizen-based water quality monitoring programs can obtain data on waterbodies that may otherwise go unmonitored. In addition, citizen-based monitoring can act to increase awareness and understanding of local water quality issues and can spur local decisions and action to protect water quality. Several citizen-based programs are active within the greater Milwaukee watersheds. These programs include the WDNR’s Wisconsin Citizen Lake Monitoring Network,
 the UW-Extension’s Water Action Volunteers Program, and Riveredge Nature Center’s Testing the Waters Program. In many cases the data gathered by the Wisconsin Citizen Lake Monitoring Network form the most comprehensive data set available for the assessment of lake trophic status and changes in trophic status. In addition, in 2006, the Friends of Milwaukee’s Rivers began a program in which they recruited and trained volunteer monitors. Data collected by Level I volunteers in their program are submitted to the Water Action Volunteers Program’s database. Data collected by Level II volunteers have been submitted for incorporation into publicly accessible WDNR databases. It is recommended that citizen-based monitoring efforts 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. Given the large number of lakes and streams for which no recent monitoring data exist, there is tremendous potential for citizen-based monitoring programs to make a substantial contribution toward filling data gaps. Realizing this potential will require that these programs give high-priority to the monitoring of currently unmonitored waterbodies. 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.
As this plan is implemented, it will be important for implementing agencies to have access to monitoring data, in order to fine-tune implementation and to evaluate the effectiveness of water pollution control measures. It is further recommended that the findings of monitoring programs be set forth in reports prepared on an annual basis by the agencies and groups responsible for the data collection. In addition, it is recommended that the monitoring data be made available to agencies involved in plan implementation in a form that is readily usable and can be integrated with data from other monitoring programs.

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.
Models of the MMSD System

The MMSD facilities plan recommends that MMSD continue to maintain the conveyance system modeling tools and use them for subsequent analysis. The modeling tools developed as a part of the 2020 facilities plans are a series of programs that simulate the flows in the sewersheds, the routing of these flows through the conveyance system (MIS and ISS), and the overall water balance. The simulated results are used to address a wide range of analytical questions ranging from the detailed system response at specific locations in the MIS, to the overall response of the entire system over a long period of time. The modeling tools, as described in Chapter V of this report are:

· Hydrological Simulation Program - FORTRAN (HSPF) (simulates the continuous hydrologic response due to rainfall, snowmelt, and gradual changes in soil moisture conditions)

· Flow Forecasting System (FFS) (simulates the sewershed flows based on calibration to flow meter data)

· Streamlined-MOUSE model (simulates the detailed hydraulic routing in the MIS)

· MACRO model (simulates the overall system response during a long period of time)

Ongoing maintenance of the modeling system will ensure that these models are suitable for subsequent modeling tasks. This will be particularly helpful when modeling results are desired for wet weather events occurring after June 2004 (which is the end of the record used for the 2020 FP analysis). Ongoing maintenance will also be necessary to accommodate refinements to the sewersheds, including calibration refinements that will develop as more flow meter data become available. Furthermore, ongoing maintenance will be necessary to reflect actual or proposed changes in the collection systems or changes in the operating strategies. Because of the interactions between the modeling tools, it is recommended that the modeling system be maintained as a group to insure that the tools remain compatible.

Watershedwide Models Developed for the Regional Water Quality Management Plan Update

It is recommended that the watershedwide riverine water quality model (LSPC), and the hydrodynamic (ECOMSED) and water quality (RCA) models of the Milwaukee Harbor estuary and the nearshore Lake Michigan area be maintained by SEWRPC and updated or refined under future regional-scale water quality management planning efforts in the study area. It is also recommended that MMSD and SEWRPC coordinate maintenance of the watershedwide and MMSD models so that the ability is maintained to transfer data from the MMSD system models to the watershed models. Maintenance of the watershed models may also be useful in future adaptive planning efforts to refine the regional water quality management plan and the MMSD 2020 facilities plan.

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.

Water Supply Sources in the Study Area
Map 80 distinguishes those municipal water supply systems within the regional water quality management plan update study area which currently utilize Lake Michigan as a source of supply and those systems which utilize groundwater as a source of supply. All of the study area private water supply systems utilize groundwater as a source of supply.

Within the study area, the area served by public water utilities in 2000 encompassed about 256 square miles, or about 23 percent of the total study area. An estimated 1,155,683 persons, or about 90 percent of the population of the study area, were served by public water utilities in 2000. In addition, urban areas not served by public water supplies constitute about 61 square miles, or about 5 percent of the study area. These areas are served by individual wells or by privately or cooperatively owned water systems operating in the study area. These water supply systems typically serve residential subdivisions, apartment or condominium developments, mobile home parks, and institutions.
The entire study area is located within the Great Lakes-St. Lawrence drainage basin. Thus, the use of Lake Michigan as a source of water supply is not a limitation from regulatory and policy considerations. However, given the distance from Lake Michigan and the availability of groundwater resources, much of the study area is expected to continue to rely upon groundwater as a source of supply.

The greatest use of water within the counties located within, or partially within, the study area is for electric power generation, comprising about 87 percent of the usage. Most of the water used for electric power generation is returned to Lake Michigan following use. About 77 and 96 percent of the public water supplies and total water supplies, respectively, within the counties involved, are obtained from Lake Michigan and 23 and 4 percent of the public water supplies and total water supplies, respectively, are obtained from groundwater. Thus, while Lake Michigan is the primary water source in the study area, groundwater sources are a significant component. The preceding sections of this report focus on issues related to surface water quality, including water quality in the nearshore Lake Michigan area. This section of the report, and the following plan recommendations, focus on groundwater quality and quantity.

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 set forth 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. That analysis was based on a deterministic water-balance model developed by the Wisconsin Geologic and Natural History Survey. Such recharge areas should be 
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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.

Because of the interchange of flow between the shallow aquifer and the streams and lakes of the study area, maintaining the quality and quantity of groundwater in the shallow aquifer 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 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 por​tions of Dodge, Fond du Lac, and Sheboygan Counties in the Milwaukee River watershed) and that consideration 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. The analyses addressed different combinations of individual or shared common wells and private onsite wastewater treatment systems returning 90 percent of the water used to the groundwater system or public sanitary sewer systems which would remove the wastewater from the groundwatershed concerned. The areas were analyzed to provide guidance on the number of individual household wells or comparable number of shared common wells which could be sustained without significant impacts on the shallow groundwater aquifer system with the intent that the analysis results could be applied to the evaluation of similar developments throughout the Region. It is recommended that the groundwater sustainability guidance results be considered by municipalities in the regional water quality management 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. Those effects should be a consideration in the design of infiltration facilities such as infiltration trenches, infiltration basins, bioretention facilities, rain gardens, and grassed swales and in the design of stormwater detention basins. The WDNR has developed post-construction stormwater management technical standards for site evaluation for stormwater infiltration, infiltration basins, bioretention facilities, and wet detention basins.
 Those standards include provisions intended to protect groundwater quality, and it is recommended that the standards be applied in the design of stormwater management facilities.

Chlorides that are applied for snow and ice control on roads are conservative constituents that are often dissolved in stormwater runoff. Stormwater infiltration practices do not treat and remove chlorides dissolved in runoff. Thus, special safeguards must be applied to avoid adverse effects of chlorides on groundwater quality. The State technical standards recognize the inability of infiltration devices to remove chlorides from stormwater runoff and they suggest reducing, or eliminating the application of chlorides in the area tributary to an infiltration device. The recommendation in the nonpoint source pollution section of this chapter 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. For the purposes of the regional water supply planning effort, a water conservation program is defined as a combination of practices, procedures, policies, and technologies used to reduce the amount of water usage or to improve or maintain water system efficiency. Public interest in, and demand for, water conservation programs are motivated by several factors, including: perceived limitation of water supplies, high costs and difficulties in developing new supplies, and public interest in, and support for, natural resource conservation and environmental protection.

Water supply planning is a task in which water supply utilities must consider meeting the needs of the communities served in a cost-effective fashion. Water supply planning also requires the consideration of the need to protect and sustain the water resources of the Region. Ideally, utilities should consider a full range of supply and conservation strategies in order to assure that both valid system performance and environmental objectives are met.
 Conservation programs should be developed on a utility-specific basis to find the best means available for meeting the water supply needs, while maintaining the sustainability of the source, or sources, of supply.

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. Another factor which should be considered is the need to develop water conservation programs which are consistent with current and anticipated future rules, regulations, and policies. For example, consideration should be given to consistency with the proposed Great Lakes Charter Annex and the Wisconsin Groundwater Quantity Act and the related activities of the State of Wisconsin Groundwater Advisory Committee.
 Any water conservation program developed should be flexible and adaptable to the requirements of such rules, regulations, and policies. In addition, the design and implementation of conservation plans will vary significantly due to the large combinations of measures and programs that each utility or community may utilize. Similar considerations apply to self-supplied water users.

INTEGRATED WATERSHED-BASED APPROACH

As noted previously in this chapter, two approaches were considered in developing the recommended water quality management plan for the greater Milwaukee watersheds. The first approach stems from the concept that the MMSD 2020 facilities plan must 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 and 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 on an annual basis in overall instream and in-Lake water quality. That alternative approach, which is called the “Integrated Watershed-Based Approach,” is presented in this section of the chapter. That approach is predicated on the concepts that if certain, limited components of the MMSD recommended 2020 facilities plan were not implemented 1) there could be a reduction in costs to implement the MMSD facilities plan with no significant change in water quality on an annual basis and 2) in the context of the overall plan costs, and independent of the source of funds for implementation, the foregone cost of eliminating the specific facilities plan components could be applied to nonpoint source pollution control measures that would be more effective in improving instream water quality.

With the exception of the MMSD 2020 facilities plan recommendations regarding increasing the capacity of the South Shore wastewater treatment plant as previously described in the subsection on that facilities plan, all of the preceding recommendations set forth in this chapter are common to both the regulatory and integrated watershed-based approaches.

Options for Providing Additional Capacity at the South Shore Wastewater Treatment Plant
As noted previously in this chapter, the MMSD facilities plan recommends that the treatment capacity of the South Shore plant be increased from the existing capacity of 300 mgd to 450 mgd in order to assist in meeting the recommended five-year level of protection (LOP) for separate sanitary sewer overflows. Although the current maximum design capacity of the plant is 250 mgd, based on actual historical flow data, the 2020 facilities plan uses 300 mgd as the maximum capacity. It is possible that the actual maximum capacity may be even greater than 300 mgd. The MMSD facilities plan recommends that a detailed capacity analysis for the South Shore plant be conducted in order to update the design capacity, and that recommendation is included in the regional water quality management plan update as well. If the capacity of the plant is found to actually be larger than 300 mgd, the need for additional capacity may be reduced, which would reduce the cost of each option for providing additional capacity.

Under the regional water quality management plan update, the following three options were considered for providing an additional 150 mgd in treatment capacity to increase the overall capacity to 450 mgd at the South Shore plant.
,

· Implement physical-chemical treatment with ballasted flocculation at an estimated capital cost of $152 million and an estimated annual operation and maintenance cost of $1.7 million. The present worth cost of implementing this option is $218 million and the equivalent annual cost is $13.8 million.

· Implement physical-chemical treatment with chemical flocculation at an estimated capital cost of $97 million and an estimated annual operation and maintenance cost of $1.4 million. The present worth cost of implementing this option is $144 million and the equivalent annual cost is $9.1 million. As indicated previously in this chapter, the MMSD facilities plan recommends a long-term demonstration project of physical-chemical treatment at the South Shore plant, potentially leading to implementation of such treatment as a means of increasing the treatment capacity of that plant. Because of the potential substantial cost saving if physical-chemical treatment with chemical flocculation were implemented rather than physical-chemical treatment with ballasted flocculation, that demonstration project will evaluate physical-chemical treatment with chemical flocculation.

· During peak wet weather events when inflow to the South Shore plant exceeds its capacity, operate the plant to provide preliminary, primary, and secondary treatment and disinfection for 300 mgd in wastewater flows and divert up to an additional 150 mgd in flows that are beyond the plant capacity around secondary treatment, to avoid significant damage to biological treatment units and loss of treatment capability. The diverted flow would be treated with ultraviolet disinfection and then recombined with chlorine disinfected flow from the secondary treatment units prior to discharge. That procedure is referred to as “blending” and is classified as a “controlled diversion” in Section NR 110.03(9) of Chapter NR 110, “Sewerage Systems,” of the Wisconsin Administrative Code. The discharge must meet permit limits if blending is employed.

The total capital cost to implement this approach would be about $92 million and the estimated annual operation and maintenance cost is $0.72 million The present worth cost of implementing this option is $122 million and the equivalent annual cost is $7.7 million.
Each of the options described above requires 1) additional influent screening and grit removal, 2) ultraviolet disinfection, and 3) additional effluent pumping and an outfall expansion.

Each of the three options, when combined with the other components of the recommended MMSD 2020 facilities plan, would achieve the same five-year LOP against sanitary sewer overflows and each would maintain the same level of protection against basement backups. Also, each of the options would include ultraviolet disinfection for either the effluent from the physical-chemical treatment process or for the flow diverted around secondary treatment prior to recombination with disinfected flow from the secondary treatment units. Ultraviolet disinfection of the effluent from either physical-chemical treatment or of the diverted flow would provide a level of control of fecal coliform bacteria that would meet existing permit limits.

Recommendation of the MMSD 2020 Facilities Plan

The MMSD facilities plan does not recommend blending at the South Shore wastewater treatment plant (SSWWTP) because it is not allowed in the current WPDES permit and, therefore, a permit modification would be required if it were to be implemented. However, the facilities plan notes that when the permit is renewed in 2008, the issue of blending could be considered. In Section 9.6.8 of the MMSD facilities plan it is stated that:
“Blending at SSWWTP should also be evaluated as a measure to prevent the potential of surcharging of local sewer systems, which can cause basement backups when the need arises to close the SSO gates to the ISS. In situations when the ISS is nearly full, blending at SSWWTP should be explored as an alternative strategy to closing the SSO gates to the tunnel, which would keep the SSO gates to the ISS open to prevent potential basement backups. This issue should be explored in terms of the 
re-issuance of the MMSD WPDES permit as another strategy that will reduce the potential of surcharging of local sewer systems and resulting basement backups. This operational measure could also reduce SSOs.”
Implementation of the blending approach described in the preceding paragraph, or of any of the three options for increasing the treatment capacity of the South Shore plant, could be employed to enable the SSO gates to the tunnel to remain open and prevent possible basement backups that might occur under current operating procedures during wet weather events.

Water Quality Effects of the Options for Providing Additional
Capacity at the South Shore Wastewater Treatment Plant

Implementation of each of the two physical-chemical treatment options described above would enable the MMSD to meet the effluent limits for total suspended solids, biochemical oxygen demand, and fecal coliform bacteria as established under its WPDES permit. Based on available data, implementation of the blending option would also enable the MMSD to meet the permit effluent limits. As noted previously, the provision of ultraviolet disinfection for either the effluent from the physical-chemical treatment process or for the diverted flow prior to recombination with chlorine disinfected flow from the secondary treatment units would provide a level of control of fecal coliform bacteria that would meet existing permit limits. Ultraviolet disinfection is generally considered to result in an enhanced level of pathogen control relative to chlorination.
If some form of physical-chemical treatment were implemented, effluent pollutant concentrations during the relatively infrequent wet weather occasions when such treatment would be utilized would generally be somewhat lower than with blending; however, the permit effluent limits that are intended to meet water quality standards for Lake Michigan would still be met with blending and no significant difference in overall water quality would be expected on an annual basis.

Regulatory Issues Related to Blending

In December of 2005, the USEPA proposed a draft policy regarding peak wet weather discharges from publicly owned treatment works (POTWs ) serving separate sanitary sewer systems.
 This policy was based upon an October 2005 guidance document developed jointly by the Natural Resources Defense Council and the National Association of Clean Water Agencies (NACWA).
 The proposed USEPA policy spells out the limited circumstances under which blending can occur at POTWs serving separate sanitary sewer systems and requires detailed agency notification each time blending occurs.

The State of Wisconsin has convened a work group to revise Chapter NR 110, “Sewerage Systems,” and Chapter NR 210, “Sewage Treatment Works,” of the Wisconsin Administrative Code. That process is intended to deal with several issues, including, but not limited to, producing Code revisions that 1) address controlled diversions in a manner consistent with the draft USEPA policy on peak wet weather discharges and 2) also address sanitary sewer overflows.

Regarding the draft USEPA policy, Section 9.6.5 of the MMSD 2020 facilities plan states that the policy “is intended to address POTWs that serve only separate sanitary sewers (not combined sewers) and therefore would not directly apply to MMSD facilities because the MMSD system is integrated, i.e., conveys and treats separate and combined sewer flows.” Because combined sewer flow can be diverted to the South Shore wastewater treatment plant, the facilities plan assumes the approach that the USEPA draft policy would not directly apply to South Shore. A definitive determination regarding the applicability of the draft USEPA policy to the South Shore plant, if the policy were to be finalized, would have to be made by WDNR in the context of review of a WPDES permit application. Thus, no evaluation of whether blending at the South Shore plant is permissible under the USEPA draft policy is provided here. However, a summary of the draft USEPA policy is presented in the following subsection.

Summary of December 2005 Draft USEPA Policy Regarding Peak Wet
Weather Discharges from POTWs Serving Separate Sanitary Sewer Systems

As set forth in Volume 70, No. 245 of the Federal Register,
 the draft USEPA policy “strongly discourages reliance on peak wet weather flow diversions around secondary treatment units as a long-term wet weather management approach at a POTW treatment plant serving separate sanitary sewer conveyance systems.” The policy also states that USEPA “anticipates that, over time, the need to undertake peak wet weather flow diversions…can be eliminated from most systems….”

The approval of blending under the draft USEPA policy hinges on whether there are feasible alternatives to peak wet weather flow diversions and it cites several measures that should be implemented prior to consideration of blending. These include:

· “Ensuring full utilization of available secondary treatment capacity,

· Reducing infiltration and inflow (I/I),

· Maximizing the use of the collection system for storage,

· Providing off-line storage, and

· Providing sufficient secondary treatment capacity.” 

Under the draft policy, blending would not be approved if feasible alternatives existed, and the policy states that “on permit renewal, the presumption by the NPDES authority would be against the utility’s continued use of diversions to manage peak wet weather flow.” 
 It should be noted that the reference here is to “continued use of diversions.” As indicated previously, blending is not allowed at the South Shore plant under the current permit. Thus, instituting blending would raise an issue that is not directly addressed by the draft policy, but could present an additional obstacle to blending at South Shore.

The policy also states that when blending “cannot be feasibly avoided, additional technologies (e.g., providing supplemental biological or physical/chemical treatment) and approaches should be used to maximize treatment of diverted flows where feasible.”

Finally, the policy requires that all treatment plant discharges meet effluent limits consistent with meeting water quality standards.

Under the draft policy, when a POTW seeks approval for blending under peak wet weather flow conditions, it must prepare a utility analysis that includes evaluation of:

· Existing onsite and collection system storage,

· Treatment technologies to provide additional peak wet weather capacity, including costs,

· The degree to which the ability to reduce infiltration and inflow is being maximized throughout the entire collection system,

· Peak flow reductions from implementation of capacity, management, operations, and maintenance (CMOM) programs, and

· The ability to fund the peak wet weather flow improvements.

In addition, the utility analysis must address effluent quality improvements that would be anticipated if the components of the utility analysis were implemented.

Comments on Blending at the South Shore Plant Relative to the Requirements of the Draft USEPA Policy

If it were determined by the WDNR that the draft USEPA policy regarding peak wet weather discharges from POTWs serving separate sanitary sewer systems would apply to the South Shore wastewater treatment plant, the following key conditions of the utility analysis and the draft policy requirements would appear to be satisfied:

· Blending as proposed at the South Shore plant would meet existing permit effluent limits that are intended to meet water quality standards,

· The 2020 facilities plan demonstrates that existing onsite and collection system storage is being utilized,

· Based on existing policies and programs and on the recommendations of the facilities plan, aggressive control of infiltration and inflow is being pursued,

· Peak flow reductions would be achieved from the recommended CMOM programs, and

· The peak wet weather flow improvements required to be evaluated under the utility analysis are called for under the 2020 facilities plans. Thus, it is anticipated that the MMSD and the communities it serves will provide funding for their implementation in future years.

The following possible obstacles to approval of blending would exist:

· Treatment technologies to provide additional peak wet weather capacity could be implemented, although at an additional cost, as identified under the facilities plan, and

· Blending is not allowed at the South Shore plant under the current permit. The draft policy is oriented toward addressing requests to continue, rather than initiate, blending.

Evaluation of Possibility of Blending at South Shore Plant
Considering the foregoing, it does not appear that blending at the South Shore plant would obviously be ruled out under the draft USEPA policy regarding blending at plants receiving sanitary sewer flows (if the policy is finalized and determined to apply to the South Shore plant), and/or under the USEPA policy allowing blending at treatment plants receiving combined sewer flows.
 While there are considerations for and against allowing blending within the current, and evolving, Federal and State regulatory climate, there are several reasons why blending may be possible and even desirable, and should be considered at the South Shore treatment plant. These include:

· There would be no discernible improvement in the water quality of Lake Michigan on an annual basis as the result of providing additional physical-chemical treatment, as opposed to instituting blending under infrequent, wet weather conditions, which have been estimated to occur on average four times per year for about 24 hours each time.

· As noted previously, with blending at South Shore or with either of the physical-chemical treatment options considered, the SSO gates to the tunnel could remain open and prevent possible basement backups that might occur under current operating procedures during wet weather events.
· It is not clear that the South Shore plant would be required to be evaluated under the draft USEPA policy since the ability exists, and is used, to divert combined sewer flows to the South Shore plant.

· If the plant were required to be evaluated under the draft policy, several of the efforts required to be demonstrated in the utility analysis are being implemented by MMSD and its member communities, including reducing peak flows through infiltration and inflow measures and CMOM.

The amount of blending required would be further evaluated when the recommended South Shore capacity study is completed.

MMSD SYSTEM OPERATION OPPORTUNITIES
The MMSD inline storage system (ISS), or the “deep tunnel,” is an integrated, dual use facility designed to store both combined and separate sanitary sewer system flows. Due to the nature of the system (combined sewer flow can fill the tunnel completely during a wet weather event leaving no volume available for separate sewer flow) the ISS has traditionally been operated to reserve a portion of its total volume (currently 405 million gallons and planned to be 432 million gallons) for separate sanitary sewer flows. The modeling conducted for the regional water quality management plan update and the recommended MMSD facilities plan is based on a constant volume reserved for separate sewer inflow (VRSSI). However, it is possible to maximize the effectiveness of the ISS and more fully utilize the capacity of the ISS by varying the volume for individual events, and MMSD currently operates the ISS using a variable VRSSI.
The MACRO screening tool (described in Chapter V of this report) was applied for the 64.5-year simulation period to assess the impact of several essentially no-cost (beyond that of committed projects) ISS operational strategies on MMSD ISS-related SSO and CSO frequency and volume.
 Section 9.6.8 of the MMSD 2020 facilities plan sets forth a detailed description of the following four operational strategies that were analyzed for the inline storage system (ISS):

· VRSSI = 0 (No volume reserved for separate sanitary sewer area (SSSA)) flows,
· VRSSI = 432 million gallons (Full ISS volume used to store flow from SSSA),

· VRSSI = Constant value between zero and full ISS volume,
 and
· Variable VRSSI (0 to 432 million gallons).
The simulations were completed assuming revised 2020 baseline population and land use conditions, MMSD committed facilities, and the following operational assumptions:

· A Jones Island wastewater treatment plant (JIWWTP) sustained peak daily capacity of 300 mgd,
· A JIWWTP peak daily blending capacity of 60 mgd,

· A South Shore wastewater treatment plant (SSWWTP) sustained peak daily capacity of 300 mgd,
· An ISS peak pumping rate to JIWWTP of 80 mgd,

· An ISS peak pumping rate to SSWWTP of 40 mgd,

· An ISS volume of 432 million gallons, and

· Continuation of the current MMSD operating strategy for the Northwest Side Relief Sewer (which is a remote storage facility of 89 million gallons).

Because those operating assumptions reflect current capabilities, implementation of any of the four operational strategies considered could be accomplished at no significant additional cost. Each of the strategies is briefly described in the following subsections.

No Volume Reserved for Separate Sewer Inflow
Variations of this strategy were described in Chapter IX of this report. That analysis included evaluations of effects on instream and in-Lake water quality. Under this approach, operation of the ISS would not differentiate between separate or combined sewer flows and the ISS would be allowed to fill with whatever flow reached it first. It was found that, relative to current operating conditions, this operating strategy would result in:

· A slight reduction in the total annual overflow (sum of both SSO and CSO) volume,

· A decrease in the frequency of all overflows (sum of both SSOs and CSOs),
· An increase in the frequency of ISS-related SSOs, and
· A decrease in the frequency of CSOs.

Within the parameters established for the ISS operation analysis as set forth previously, this operating approach would achieve a one-year level of protection against SSOs, an average annual SSO volume of 280 million gallons, an average of one CSO per year, and an average annual CSO volume of 440 million gallons.
This operational strategy would result in essentially the same instream and in-Lake water quality as compared to the constant VRSSI case as discussed below (VRSSI = 177 million gallons). But, this option would violate the current State and Federal law with regard to SSOs and would also violate the conditions of the current MMSD discharge permit because of the increased frequency of SSOs. The ISS would fill and all gates would be closed more frequently under this operating condition. In those situations the ISS would not be available to provide hydraulic relief to local sanitary sewers, possibly creating an unacceptable risk of increased frequency of basement backups in portions of the system. On the basis of the foregoing, the SEWRPC regional water quality management plan update and the MMSD 2020 facilities plan both eliminated this operational strategy from further consideration.
Volume Reserved for Separate Sewer Inflow Equals Full ISS Volume of 432 Million Gallons
Within the established parameters for the ISS operation analysis, this operating approach would achieve a seven-year level of protection against SSOs, an average annual SSO volume of 20 million gallons, an average of 27 CSOs per year, and an average annual CSO volume of 3,120 million gallons.

Under this operational strategy the annual number of CSO events could increase dramatically and the CSO volume would also increase substantially. This strategy would violate MMSD’s discharge permit conditions and would result in an unacceptably high level of CSOs. Thus, it was eliminated from further consideration.
Constant Volume Reserved for Separate Sewer Inflow

This strategy, which was applied assuming a constant VRSSI=177 million gallons for wet weather events, does not reflect actual MMSD operating policy, which is to vary the VRSSI from event to event; however, its application does enable prediction of the long-term average ability of the MMSD system to contain SSOs and CSOs.

Within the parameters established for the ISS operation analysis, this operating approach would achieve a two-year level of protection against SSOs, an average annual SSO volume of 110 million gallons, an average of three CSOs per year, and an average annual CSO volume of 820 million gallons.

Variable Volume Reserved for Separate Sewer Inflow

The goal of this approach is to optimize the use of the ISS storage by varying the VRSSI depending on the anticipated need for separate sewage storage during an event.
Under its Real Time Control Project, the MMSD has begun implementation of a new prediction algorithm designed to improve the ability to predict the required VRSSI. This new algorithm has not yet been fully verified because of a lack of significant wet weather events over the past two years, but it has been applied for those storms that have occurred since it was put into operation. Current operating practice is described as “active tunnel management,” under which a default VRSSI of about 250 million gallons is assumed and then refined based on observed data up until the time that the combined sewer gates are closed.
The simulation models used to develop the 2020 facilities plan cannot represent the variable VRSSI strategy which relies on continuous operator judgment. However, it was possible to apply the models to provide some perspective on the upper limit of system performance using this strategy (i.e., the greatest level of protection against SSOs that could be achieved if system operators had perfect knowledge of the required VRSSI). That analysis is described in more detail in section 9.6.8 of the MMSD facilities plan.
Within the parameters established for the ISS operation analysis, if this operating approach could be fully realized, it would achieve a seven-year level of protection against SSOs, an average annual SSO volume of 20 million gallons, an average of two CSOs per year, and an average annual CSO volume of 720 million gallons. The attainment of these levels of control would require that operators perfectly predict meteorological conditions and the I/I response to these conditions. That level of operation prediction cannot currently be reliably attained; however, the MMSD staff continues to work with the new algorithm and to apply information observed during wet weather events to refine the process of effectively predicting the necessary VRSSI.
Over the long-term, the variable VRSSI operating approach would be expected to achieve an SSO LOP between the two-year LOP against SSOs for the constant VRSSI approach and the seven-year LOP “perfect” variable VRSSI strategy. Operational experience over a wide range of hydrologic conditions and over an extended period of time is required to further demonstrate the accuracy with which the VRSSI can be predicted.

Conclusion

The variable VRSSI operating strategy based on continued refinement and improvement of the prediction algorithm developed under the MMSD Real Time Control Project holds some promise for achieving more effective operation of the ISS. If the variable operating strategy were successfully implemented over the long-term, it could be one component of an overall scenario under which additional capacity upgrades at the South Shore plant could be minimized or avoided. The current regulatory bifurcation with regard to CSO and SSO makes the MMSD’s operation of its system very complex and difficult. Over time, other measures should be considered in the operation rather than simply what type of overflow has to be considered. Water quality protection and improvement should continue to be the overriding concern.
The MMSD 2020 facilities plan recommendation to upgrade the pumping capacity from the ISS to the Jones Island plant could enhance the effectiveness of the ISS and improve the chances for successful long-term implementation of a variable VRSSI operating strategy. That additional pumping capacity is also recommended for the following reasons:

· It would provide needed capacity when the existing pumps are rehabilitated in the future,

· Sound engineering practice as defined in Section NR 110.14 of the Wisconsin Administrative Code calls for sewage pump stations to have adequate capacity with one pump out of service,
 and

· The additional capacity would more quickly empty the Northwest Side Relief Sewer, which can only be emptied through the ISS.
RECOMMENDED REGIONAL WATER QUALITY MANAGEMENT PLAN

If MMSD can successfully implement a variable VRSSI operating strategy based on continued refinement and improvement of the prediction algorithm developed under the MMSD Real Time Control Project, it could be one component of an overall scenario under which additional capacity upgrades at the South Shore plant could be minimized or avoided. Thus, it is recommended that MMSD continue efforts to refine and improve the ISS operating strategy and that upgrades at the South Shore plant be deferred, and possibly eliminated, pending:

· The results of recommended studies of system capacities.
· Determination of the actual population and land use changes within the planning area in comparison to estimates and predictions made for the regional water quality management plan update and the 2020 facilities plan.
· Determination of the success of the wet weather peak flow management planning effort. An additional factor of safety would be provided if that effort went beyond the goal of “holding the line” on infiltration and inflow (I/I) and actually reduced I/I.
· Completion of an improved analysis of the level of protection which can be achieved by the variable VRSSI operating strategy and the upgraded pumping from the ISS to the Jones Island plant. This analysis would be based upon actual operational experience over an expanded period of record.

In the event that it is ultimately determined that capacity upgrades are required at the South Shore plant, the following considerations apply. The estimated capital, annual operation and maintenance, and equivalent annual costs of blending at the South Shore plant are $5 million, $0.7 million, and $1.4 million, respectively, less than the corresponding costs of physical-chemical treatment with chemical flocculation.
 Those cost differences are not so large that they would necessarily favor selection of blending over physical-chemical treatment with chemical flocculation when additional pertinent considerations are factored into the comparison. A primary consideration in that comparison is uncertainty over the regulatory acceptability of long-term blending at South Shore. Although the evaluation of regulatory issues as presented above concludes that blending at the South Shore plant would not obviously be ruled out under the draft USEPA policy regarding blending at plants receiving sanitary sewer flows and/or under the USEPA policy allowing blending at treatment plants receiving combined sewer flows, the final decision would be made by the WDNR. Given the evolving Federal and State regulatory climate on the issue of blending, it is not clear that a decision favorable to blending would be issued. In addition, if blending were implemented and the cost differential between blending and the treatment option that is next closest in cost (physical-chemical treatment with chemical flocculation) were to be applied to implement additional nonpoint source controls, it is not likely that the overall water quality benefits of the relatively small additional expenditure would be significant. Thus, because of regulatory uncertainties and the anticipated insignificant water quality benefits to be obtained through implementation of additional nonpoint source pollution controls commensurate with the relatively small cost differential, blending at the South Shore plant is not recommended as a long-term solution to satisfying the identified need to provide additional treatment capacity. That recommendation assumes that physical-chemical treatment with chemical flocculation is found to be an effective option at the South Shore plant.

If the long-term demonstration project recommended in the MMSD 2020 facilities plan concludes that physical-chemical treatment with chemical flocculation is not feasible, blending could become a more viable alternative to the remaining option of physical-chemical treatment with ballasted flocculation. Although the regulatory uncertainty regarding blending would remain, avoiding the large incremental cost between implementing physical-chemical treatment with ballasted flocculation and blending would present an opportunity to apply that level of funds to the achievement of discernible water quality improvements through control of nonpoint source pollution at a level beyond that of the base nonpoint source control component of the recommended regional water quality management plan.

In light of the foregoing, the integrated watershed-based water quality management plan calls for the following:

· All of the components of the land use, point and nonpoint source water pollution control, and groundwater management plan elements described as being part of the regulatory approach and listed in Table 82, except for physical-chemical treatment with chemical flocculation at the South Shore plant. The need for such treatment should be evaluated at a later date, following determination of 1) the degree to which MMSD can successfully implement a variable 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 additional 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 improvements 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 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. Table 83 sets forth costs for new facilities, programs, operations, and policies to be implemented by MMSD under the recommended 2020 facilities plan. A summary of those costs is also included in Table 82.

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, 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),

· 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.
Table 87

COSTS ASSOCIATED WITH EXISTING OR COMMITTED PROGRAMS AND REGULATORY MANDATESa
	Description
	Component
	Capital Costb
(thousands)
	Annual
Operation and
Maintenance Costb
(thousands)

	Implementation of the nonagricultural (urban) performance standards of Chapter NR 151
	9. Infiltration Systemsc
	$     7,910
	$     387

	
	10. Stormwater Treatment Systemsc
	97,087
	27,862

	
	11. Wet Detention Basinsc
	67,346
	3,367

	
	12. Vacuum Sweeping of Roadwaysc
	24,634
	591

	
	Subtotal
	$   196,976
	$32,208

	MMSD 2020 Facilities Plan
	10. Existing MMSD Facilities, Programs, Operations, and Policies to be Continuedd
	$1,026,200
	$     600

	
	Subtotal
	$1,026,200
	$     600

	River Skimmer Boat Operation
	- -
	1,000
	$     150

	
	Subtotal
	$       1,000
	$     150

	Urban Nonpoint Source Pollution Control Measures
	3. Research and Implementation Projects
	$       3,625
	- -e

	
	Subtotal
	$       3,625
	- -e

	
	Total
	$1,227,801
	$32,958


aThese costs have not been assigned to the regional water quality management plan update.

bCosts reflect projected June 2007 dollars. Engineering News Record Construction Cost Index (CCI) = 10,000.

cTypical best management practice. Other practices may be applied to meet the performance standards.

dA detailed breakdown of this component is provided in Table 84.

eNo annual operation and maintenance cost for this component.

Source: Milwaukee Metropolitan Sewerage District, HNTB, and SEWRPC.

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.
ABILITY OF THE RECOMMENDED WATER QUALITY MANAGEMENT
PLAN TO MEET ADOPTED OBJECTIVES AND STANDARDS

Water resources management-related objectives and supporting standards were formulated early in the regional water quality management planning process. The objectives and standards set forth in Chapter VII and Appendix G of this report include those adopted under related regional and/or subregional water quality management, land use, outdoor recreation and open space, and stormwater and floodland management planning programs, supplemented with objectives and standards developed specifically for the regional water quality management plan update. The main broad category of objectives and standards adopted specifically for this planning effort relates to educational and informational programming.

An evaluation of the plan was made on the basis of its ability to meet the objectives and standards. The broad categories for which objectives and standards were adopted include:

· Land use development,

· Water quality management,

· Outdoor recreation and open space preservation,

· Water control facility development,

· Plan structure and monitoring, and

· Educational and informational programming.

The adopted objectives and supporting standards provided the basis for preparation, testing, and evaluation of alternative water quality management plans, and the components of the recommended plan synthesized from the alternatives were selected to best meet the objectives and standards. Thus, review of the standards as set forth in detail in Appendix G, indicates that the recommended plan generally either meets the standards or could meet the standards, depending on how the plan is implemented and on the results of local planning efforts and studies.

Achievement of Water Use Objectives and Supporting Water Quality Standards/Criteria
Of particular interest is the degree to which the recommended plan achieves the water use objectives and supporting water quality standards as set forth in detail in Table 70 of this report and Chapter IV of the companion SEWRPC Technical Report No. 39
 and as shown graphically on Maps N-1 through N-6 in Appendix N of this report. The applicable water quality standards and criteria supporting the designated water use objectives are summarized in Table 88.
 Initial analyses were made to compare the water quality conditions modeled for the recommended plan with the existing regulatory standards as set forth in Chapter IV of Technical Report No. 39. Water quality summary statistics comparing existing year 2000, revised future 2020 conditions, revised future 2020 conditions with a five-year level of protection against sanitary sewer overflows of the MMSD system and tributary systems, recommended plan conditions, and “extreme measures” conditions are provided in Appendix N. The assessment point locations are shown on Maps N-1 through N-6. Figures 57 through 68 provide summaries of the degree to which the recommended plan achieves regulatory or planning water quality standards for various pollutants. Tables N-1 through N-6 also set forth evaluations of compliance with standards, and provide an indication of potential relative changes in concentrations for pollutants for which there are no standards.

Based on the assessment of the degree of attainment of regulatory and planning water quality standards, certain assessment points characteristic of stream reaches in the Kinnickinnic, Menomonee, Milwaukee, and Root River watersheds were identified as meeting the current regulatory or planning standards more than 85 percent of the time. If those stream reaches were identified in Table 70 in Chapter VII of this report as reaches to be considered for possible “auxiliary uses” with more-stringent water quality standards, additional analyses were performed to determine the percent compliance with standards for the “auxiliary use.” Examples of this situation include a variance water that was assigned an “auxiliary use” of fish and aquatic life or limited forage fish, or a fish and aquatic life stream that was assigned a coldwater “auxiliary use.” The evaluations of those situations are presented later in this report section.

Conditions for Which Detailed Water Quality Analyses and Summary Statistics Were Developed

As set forth in Tables N-1 through N-6, water quality statistics for streams in each watershed and the nearshore area of Lake Michigan were developed from water quality model analyses representing the following conditions:

Table 88

APPLICABLE WATER USE OBJECTIVES AND WATER QUALITY STANDARDS (CRITERIA) AND GUIDELINES FOR
LAKES AND STREAMS WITHIN THE REGIONAL WATER QUALITY MANAGEMENT PLAN UPDATE STUDY AREA

	
	Combinations of Water Use Objectives Adopted for Planning Purposesa
	

	Water Quality
Parameter
	Coldwater
Community
	Warmwater
Sportfish and
Forage Fish
Communities
	Limited
Forage Fish
Community
(variance
category)
	Limited
Aquatic Life
(variance category)
	Special
Variance
Category Ab
	Special
Variance
Category Bc
	Source

	Recreational Use
	Full
	Full
	Full
	Full
	Limited
	Limited
	- -

	Maximum Temperature (oF)d
	Background
	89.0
	89.0
	- -
	89.0e
	89.0
	NR 102.04 (4)f

	Dissolved Oxygen (mg/l)d
	6.0 minimum

7.0 minimum during spawning
	5.0 minimum
	3.0 minimum
	1.0 minimum
	2.0 minimum
	2.0 minimum
	NR 102.04 (4) 
NR 104.02 (3)

	pH Range (S.U.)
	6.0-9.0
	6.0-9.0
	6.0-9.0
	6.0-9.0
	6.0-9.0e
	6.0-9.0e
	NR 102.04 (4)g NR 104.02 (3)

	Fecal Coliform (MFFCC)h
	
	
	
	
	
	
	NR 102.04 (5) 
NR 104.06 (2)

	Mean
	200
	200
	200
	200
	1,000
	1,000
	- -

	Maximum
	400
	400
	400
	400
	2,000
	- -
	- -

	Ammonia Nitrogen (mg/l)
	- -i
	- - i
	- - i
	- - i
	- -i
	- -i
	NR 105 Tables 2c and 4b

	Total Phosphorus (mg/l)
	
	
	
	
	
	
	Regional water quality man​agement planj

	Maximum for Streams
	0.1
	0.1
	0.1
	0.1
	0.1e
	0.1e
	

	Maximum for Lakes during Spring Turnover
	0.02
	0.02
	0.02
	0.02
	- -
	- -
	

	Chloride (mg/l)
	1,000 maximum
	1,000 maximum
	1,000 maximum
	1,000 maximum
	1,000 maximume
	1,000 maximume
	Regional water quality man​agement plan


aNR 102.04(1) All waters shall meet the following minimum standards at all times and under all flow conditions: substances that will cause objectionable deposits on the shore or in the bed of a body of water, floating or submerged debris, oil, scum, or other material, and material producing color, odor, taste, or unsightliness shall not be present in amounts found to be of public health significance, nor shall substances be present in amounts which are acutely harmful to animal, plant, or aquatic life.

bAs set forth in Chapter NR 104.06(2)(a) of the Wisconsin Administrative Code.
cAs set forth in Chapter NR 104.06(2)(b) of the Wisconsin Administrative Code.
dDissolved oxygen and temperature standards apply to continuous streams and the upper layers of stratified lakes and to unstratified lakes; the dissolved oxygen standard does not apply to the hypolimnion of stratified inland lakes. However, trends in the period of anaerobic conditions in the hypolimnion of deep inland lakes should be considered important to the maintenance of their natural water quality.

eNot specifically addressed within the Wisconsin Administrative Code. For planning purposes only, these values are considered to apply.

fNR 102.04(4) There shall be no temperature changes that may adversely affect aquatic life. Natural daily and seasonal temperature fluctuations shall be maintained. The maximum temperature rise at the edge of the mixing zone above the natural temperature shall not exceed 5oF for streams. There shall be no significant artificial increases in temperature where natural trout reproduction is to be maintained.

gThe pH shall be within the stated range with no change greater than 0.5 unit outside the estimated natural seasonal maximum and minimum.

hNR 102.04(5)(a) The membrane filter fecal coliform count may not exceed 200 per 100 ml as a geometric mean based on not less than five samples per month, nor exceed 400 per 100 ml in more than 10 percent of all samples during any month.

iJ.E. McKee and M.W. Wolf, Water Quality Criteria, 2nd edition, California State Water Quality Control Board, Sacramento, California, 1963. The standards for ammonia nitrogen are set forth in Chapter IV of SEWRPC Technical Report No. 39, Water Quality Conditions and Sources of Pollution in the Greater Milwaukee Watersheds.
jU.S. Environmental Protection Agency, Quality Criteria for Water, EPA-440/9-76-023, 1976.

Source: Wisconsin Department of Natural Resources and SEWRPC.

Figure 57

ACHIEVEMENT OF THE SINGLE SAMPLE FECAL COLIFORM
BACTERIA STANDARD ASSESSED ON AN ANNUAL BASIS
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NOTE:
The numerical water quality standards that were applied to assess compliance are set forth in Tables N-1 through N-6 of Appendix N of this report.

Source:
Brown and Caldwell; HydroQual, Inc.; Tetra Tech, Inc; and SEWRPC.
Figure 58

ACHIEVEMENT OF THE SINGLE SAMPLE FECAL COLIFORM
BACTERIA STANDARD ASSESSED ON AN ANNUAL BASIS
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NOTE:
The numerical water quality standards that were applied to assess compliance are set forth in Tables N-1 through N-6 of Appendix N of this report.

Source:
Brown and Caldwell; HydroQual, Inc.; Tetra Tech, Inc; and SEWRPC.
· Existing year 2000,

· Revised 2020 baseline,

Figure 59

ACHIEVEMENT OF THE GEOMETRIC MEAN FECAL COLIFORM
BACTERIA STANDARD ASSESSED ON AN ANNUAL BASIS
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NOTE:
The numerical water quality standards that were applied to assess compliance are set forth in Tables N-1 through N-6 of Appendix N of this report.

Source:
Brown and Caldwell; HydroQual, Inc.; Tetra Tech, Inc; and SEWRPC.
Figure 60

ACHIEVEMENT OF THE GEOMETRIC MEAN FECAL COLIFORM
BACTERIA STANDARD ASSESSED ON AN ANNUAL BASIS
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NOTE:
The numerical water quality standards that were applied to assess compliance are set forth in Tables N-1 through N-6 of Appendix N of this report.

Source:
Brown and Caldwell; HydroQual, Inc.; Tetra Tech, Inc; and SEWRPC.
· Revised 2020 baseline with five-year level of protection against sanitary sewer overflows,

· Recommended plan, and

· “Extreme measures.”

Through comparison of water quality modeling analyses among these conditions, it is possible to estimate relative changes in water quality and to obtain a sense of the effectiveness of the recommended plan in improving water quality conditions.

Water quality statistics were computed for:

· Fecal coliform bacteria on an annual basis,

Figure 61

ACHIEVEMENT OF THE SINGLE SAMPLE FECAL COLIFORM
BACTERIA STANDARD ASSESSED ON A MAY TO SEPTEMBER BASIS
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NOTE:
The numerical water quality standards that were applied to assess compliance are set forth in Tables N-1 through N-6 of Appendix N of this report.

Source:
Brown and Caldwell; HydroQual, Inc.; Tetra Tech, Inc; and SEWRPC.
Figure 62

ACHIEVEMENT OF THE SINGLE SAMPLE FECAL COLIFORM
BACTERIA STANDARD ASSESSED ON A MAY TO SEPTEMBER BASIS
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NOTE:
The numerical water quality standards that were applied to assess compliance are set forth in Tables N-1 through N-6 of Appendix N of this report.

Source:
Brown and Caldwell; HydroQual, Inc.; Tetra Tech, Inc; and SEWRPC.
· Fecal coliform bacteria for the period from May 1 through September 30,

· Dissolved oxygen,

· Total phosphorus,

· Total nitrogen,

· Total suspended solids, and

· Copper.

Continuous simulation water quality analyses were made for the 10-year model simulation period using meteorological data from the representative time period of 1988 through 1997 along with the applicable land use, 

Figure 63

ACHIEVEMENT OF THE GEOMETRIC MEAN FECAL COLIFORM
BACTERIA STANDARD ASSESSED ON A MAY TO SEPTEMBER BASIS
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NOTE:
The numerical water quality standards that were applied to assess compliance are set forth in Tables N-1 through N-6 of Appendix N of this report.

Source:
Brown and Caldwell; HydroQual, Inc.; Tetra Tech, Inc; and SEWRPC.
Figure 64

ACHIEVEMENT OF THE GEOMETRIC MEAN FECAL COLIFORM
BACTERIA STANDARD ASSESSED ON A MAY TO SEPTEMBER BASIS
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NOTE:
The numerical water quality standards that were applied to assess compliance are set forth in Tables N-1 through N-6 of Appendix N of this report.

Source:
Brown and Caldwell; HydroQual, Inc.; Tetra Tech, Inc; and SEWRPC.
stream, and sewerage system conditions. More detail on the continuous simulation modeling approach is provided in Chapter V of this report, “Water Resource Simulation Models and Analytic Methods.”

Water quality statistics for each of the pollutants considered were computed on an annual basis. Because fecal coliform bacteria is intended to serve as an indicator of bacteria and pathogens that are harmful to human health, fecal coliform statistics were also computed for the May 1 through September 30 period when water-based body contact recreational activities would be most likely to occur.

Figure 65

ACHIEVEMENT OF THE DISSOLVED OXYGEN STANDARD
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NOTE:
The numerical water quality standards that were applied to assess compliance are set forth in Tables N-1 through N-6 of Appendix N of this report.

Source:
Brown and Caldwell; HydroQual, Inc.; Tetra Tech, Inc; and SEWRPC.
“Extreme Measures” Condition

This condition represents a level of nonpoint source pollution control in excess of that envisioned for the recommended plan.
 It was used as a basis for evaluation of whether, with additional efforts to control water pollution beyond those included under the recommended plan, water quality standards would be more fully met throughout the study area. This condition represents an expansion of the recommended plan with the enhanced levels of control noted below. This condition was not previously described. All of the other conditions being evaluated were described earlier in this report. Pollutant loads and instream water quality statistics for this conditions are set forth in Appendices M and N.

Figure 66

ACHIEVEMENT OF THE DISSOLVED OXYGEN STANDARD

[image: image10.wmf]
NOTE:
The numerical water quality standards that were applied to assess compliance are set forth in Tables N-1 through N-6 of Appendix N of this report.

Source:
Brown and Caldwell; HydroQual, Inc.; Tetra Tech, Inc; and SEWRPC.
· Coordinated Programs to Detect and Eliminate Illicit Discharges to Storm Sewer Systems and to Control Urban-Sourced Pathogens that are Harmful to Human Health: Increased reduction in fecal coliform bacteria from the 33 percent reduction assumed under the recommended plan to 66 percent where applicable throughout the study area. Continued application of innovative means of identifying and controlling pathogens in stormwater runoff, subject to the results of recommended risk analyses. Extended the coordinated programs to all urban lands in the study area, adding the Lower Menomonee subwatershed, the Upper Lower Milwaukee River subwatershed, and the Lower Cedar Creek subwatershed.
· Manure Management: No change from recommended plan.

· Buffers: No change from recommended plan.

Figure 67

ACHIEVEMENT OF THE RECOMMENDED TOTAL PHOSPHORUS PLANNING STANDARD

[image: image11.wmf]
NOTE:
The numerical water quality standards that were applied to assess compliance are set forth in Tables N-1 through N-6 of Appendix N of this report.

Source:
Brown and Caldwell; HydroQual, Inc.; Tetra Tech, Inc; and SEWRPC.
Figure 68

ACHIEVEMENT OF THE RECOMMENDED TOTAL PHOSPHORUS PLANNING STANDARD

[image: image12.wmf]
NOTE:
The numerical water quality standards that were applied to assess compliance are set forth in Tables N-1 through N-6 of Appendix N of this report.

Source:
Brown and Caldwell; HydroQual, Inc.; Tetra Tech, Inc; and SEWRPC.
· Wetland/Prairie Restoration: Increase conversion of cropland and pasture to prairie from the recommended 5 percent to 10 percent and increase conversion of cropland and pasture to wetland from the recommended 5 percent to 10 percent.

· Septic System Management: Increase reduction in fecal coliform bacteria from systems installed prior to 1980 from 10 percent under the recommended plan to 50 percent.

· Fertilizer Management: A 10 percent reduction in the phosphorus load from lawns was assumed under the recommended plan. The extreme measures condition applies targeted reductions of 50 percent from lawns in the Kinnickinnic, Menomonee, and Milwaukee River watersheds and 15 percent in the Oak Creek and Root River watersheds.

· Phosphorus in Industrial Noncontact Cooling Water: Assume that there is no significant phosphorus load to streams from noncontact cooling water discharges.

Evaluation of Water Quality Modeling Analysis Results Relative
to the Adopted Water Use Objectives and Water Quality Standards/Criteria
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 N-1 through N-6. 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 N-1 through N-6:

· 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 N-1 through N-6 are summarized in Figures 57 through 68. For a given pollutant and standard, a pair of figures indicate the degree of compliance with applicable standards among the existing, revised 2020 baseline, recommended plan, and extreme measures conditions for each watershed in the study area, the Milwaukee harbor estuary, the outer harbor, and the nearshore Lake Michigan area. The first figure in each pair presents a set of three graphical comparisons. These comparisons consist of:
· The percentage of assessment points achieving or exceeding 85 percent compliance with the standard over the 10-year water quality simulation period,

· The percentage of assessment points achieving or exceeding 70 to 84 percent compliance with the standard over the 10-year simulation period, and

· The percentage of assessment points achieving less than 70 percent compliance with the standard over the 10-year simulation period.

Thus, for the four conditions represented, these graphs facilitate determination of the degree to which 1) a water quality standard is complied with in a given watershed (defined as compliance 85 percent of the time or greater), 2) a standard is close to being complied with (compliance 70 to 84 percent of the time), and 3) a standard is unlikely to be complied with (compliance less than 70 percent of the time). The second figure in each pair presents a pair of graphical comparisons of cumulative levels of compliance for each of the conditions indicated above. The two graphical comparisons consist of:
· The percentage of assessment points achieving or exceeding 85 percent compliance with the standard over the 10-year water quality simulation period.

· The percentage of assessment points achieving or exceeding 70 percent compliance with the standard over the 10-year water quality simulation period.

The assessments in Figures 57 through 68 are evaluated below.
· Figures 57 and 58: Achievement of the Single Sample
Fecal Coliform Bacteria Standard Assessed on an Annual Basis
Compliance with this standard 85 percent of the time would not be expected under existing, revised 2020 baseline, or recommended plan conditions at the assessment points in the Kinnickinnic River, Menomonee River, Oak Creek, or Root River watersheds. In the Kinnickinnic River watershed, 30 per​cent or less of the assessment points would be expected to achieve compliance 85 percent of the time under the extreme measures condition. In the Menomonee River, Oak Creek and Root River watersheds, none of the assessment points would be expected to achieve 85 percent compliance even under the extreme measures condition. In the Milwaukee River watershed less than 10 percent of the assessment points would be expected to achieve 85 percent compliance, or better, under all four conditions.
In the Milwaukee outer harbor and nearshore Lake Michigan area, compliance with standards was evaluated through comparison of modeled water quality results with the standards for the fish and aquatic life water use objective with full recreational use. In the Harbor estuary, compliance with the standard would be expected 85 percent of the time or more at more than 80 percent of the assessment points under the revised 2020 baseline, recommended plan, and extreme measures conditions. In the Outer harbor and nearshore Lake Michigan area 85 percent compliance with the standard would be expected at all locations.
Substantial proportions of the total numbers of assessment points in the Kinnickinnic and Menomonee River watersheds, and to a lesser degree the Root River watershed, would be expected to achieve compliance in the 70 to 84 percent range. Large proportions of the total numbers of assessment points in the Milwaukee River, Oak Creek, and Root River watersheds, would be expected to achieve compliance less than 70 percent of the time.

Overall, in all riverine reaches, a low degree of compliance with this standard would be expected under all conditions considered. However, a high degree of compliance would be expected in the estuary, outer harbor, and nearshore Lake Michigan area.

· Figures 59 and 60: Achievement of the Geometric Mean
Fecal Coliform Bacteria Standard Assessed on an Annual Basis
Compliance with this standard 85 percent of the time would not be expected at a large number of assessment points in any of the watersheds under the four conditions analyzed, although, somewhat greater compliance would be expected under the extreme measures condition in the Kinnickinnic River watershed. That indicates that, if expenditures on additional point source controls could be foregone as might be possible under the recommended plan, additional resources directed toward control of nonpoint source pollution could achieve measurable improvements in water quality in that watershed.

In the Oak Creek and Root River watersheds, none of the assessment points would be expected to achieve compliance 85 percent of the time under any of the four conditions. With the exceptions of the Kinnickinnic River watershed under the extreme measures conditions only, compliance with this standard would be expected less than 70 percent of the time at a large proportion of the assessment points in all of the watersheds. In the estuary, the majority of assessment points would be expected to achieve 85 percent compliance, or better, under the revised 2020 baseline, recommended plan, and extreme measures conditions. All assessment points in the outer harbor and nearshore Lake Michigan area would be expected to achieve at least 85 percent compliance under all four conditions.
Overall, in all riverine reaches, a low degree of compliance with this standard would be expected under all conditions considered. However, a relatively high degree of compliance would be expected in the estuary and a high degree of compliance would be expected in the outer harbor, and nearshore Lake Michigan area.

· Figures 61 and 62: Achievement of the Single Sample Fecal Coliform
Bacteria Standard Assessed on a May to September Basis
In comparison to the previously-evaluated single sample standard assessed on an annual basis, much better compliance with this standard would be expected at assessment points in the Kinnickinnic and Menomonee River watersheds, and somewhat better compliance would be expected in the Milwaukee River watershed where implementation of the recommended plan would be expected to achieve a significant improvement relative to the revised 2020 baseline condition. For all four cases in the Root River watershed, 10 percent or fewer of the assessment points would be expected to achieve compliance 85 percent, or more, of the time. In the Oak Creek watershed, none of the assessment points would be expected to achieve compliance 85 percent of the time under any conditions except the extreme measures case, when about 10 percent of the assessment points would achieve 85 percent compliance. In the estuary, all assessment points would be expected to achieve 85 percent compliance, or better, under the revised 2020 baseline, recommended plan, and extreme measures conditions. In the outer harbor, and nearshore Lake Michigan area, all assessment points would be expected to achieve 85 percent compli​ance, or better, under all four conditions.
Overall, a relatively high degree of compliance with this standard would be expected in the Kinnic​kinnic and Menomonee River watersheds under the recommended plan and extreme measures conditions. In comparison to the single sample standard assessed on an annual basis that was evaluated above, assessment points in the Milwaukee and Root River watersheds would achieve higher levels of compliance with the standard under the recommended plan and extreme measures conditions, although those levels fall well short of what would be considered substantial compliance. Once again, the Oak Creek watershed would not be expected to achieve compliance 85 percent of the time under any conditions analyzed, except at 10 percent of the sites under the extreme meas​ures condition. A high degree of compliance would be expected in the estuary, outer harbor, and nearshore Lake Michigan area under all conditions considered.

· Figures 63 and 64: Achievement of the Geometric Mean Fecal
Coliform Bacteria Standard Assessed on a May to September Basis
In comparison to the previously-evaluated geometric mean standard assessed on an annual basis, much better compliance with this standard would be expected in the Kinnickinnic and Menomonee River watersheds, and somewhat better compliance would be expected in the Milwaukee River watershed. In the Menomonee and Milwaukee River watersheds, implementation of the recommended plan would be expected to result in improved water quality relative to the revised 2020 baseline condition. While not quite as pronounced as for the geometric mean standard assessed on an annual basis, for this condition there are still large percentages of assessment points in the Kinnickinnic River, Menomonee River, Milwaukee River, Root River, and Oak Creek watersheds that would be expected to achieve less than 70 percent compliance with the standard under recommended plan conditions. In the estuary, outer harbor, and nearshore Lake Michigan area, all assessment points would be expected to achieve 85 percent compliance, or better, under all four conditions.
Overall, a relatively high degree of compliance with this standard would be expected at assessment points in the Kinnickinnic River watershed under the extreme measures condition and in the Menomonee River watershed under the recommended plan and extreme measures conditions. In comparison to the geometric mean standard assessed on an annual basis that was evaluated above, assessment points in the Milwaukee and Root River watersheds would be expected to achieve higher levels of compliance with the standard under the recommended plan and extreme measures conditions, although those levels fall well short of what would be considered substantial compliance. No assessment points in the Oak Creek watershed achieve compliance 85 percent of the time except under the extreme measures condition where 30 percent of the points would be expected to achieve compliance. A high degree of compliance would be expected in the estuary, outer harbor, and nearshore Lake Michigan area under all conditions considered.

· Figures 65 and 66: Achievement of the Dissolved Oxygen Standard
In general, 85 percent compliance with this standard, or better, would be expected under existing, revised 2020 baseline, recommended plan, and extreme measures conditions at the assessment points in the Menomonee, Milwaukee, and Root River watersheds, as well as the estuary, outer harbor, and nearshore Lake Michigan area. A somewhat lesser, but relatively high, degree of compliance would be expected in the Kinnickinnic River watershed, and a lower level of compliance would be anticipated in the Oak Creek watershed. However, at the assessment points in the Kinnickinnic River and Oak Creek watersheds, general compliance with the standard would be expected 70 percent or more of the time. Many of the assessment points in the Oak Creek watershed that are in the 70 to 84 percent of time compliance range fall in the higher end of that range.

Overall, a high degree of compliance with this standard would be expected under all conditions considered. As noted above, compliance within the Oak Creek watershed is somewhat better than indicated by Figure 65, because, although significant percentages of the Oak Creek watershed assessment points fall in the 70 to 84 percent of time compliance range, many of the points fall in the higher end of that range.
· Figures 67 and 68: Achievement of the Recommended Total Phosphorus Planning Standard

The assessment points in the Kinnickinnic, Menomonee, and Root River watersheds would generally be expected to be in compliance with the recommended total phosphorus planning standard about 50 percent, or more, of the time. A lesser degree of compliance with this standard would be expected in the Milwaukee River and Oak Creek watersheds; however, the Oak Creek watershed is the only one where all of the assessment points would be expected to meet the planning standard 70 percent, or more, of the time. With limited exceptions, the Root River watershed would generally meet the planning standard 70 percent or more of the time. Even under the extreme measures condition, a significant percentage of the assessment points in the Milwaukee River watershed would be expected to meet the planning standard less than 70 percent of the time, as would smaller percentages of the points in the Kinnickinnic and Menomonee River watersheds.

In the estuary, the majority of assessment points would be expected to achieve 85 percent compliance, or better, under existing and revised 2020 baseline conditions. All assessment points would be expected to achieve 85 percent compliance, or better, under recommended plan and extreme measures conditions. All assessment points in the outer harbor and nearshore Lake Michigan area would be expected to achieve at least 85 percent compliance under all four conditions.
Overall, with respect to the 85 percent of time bench mark, a relatively high degree of compliance with this standard would be expected in the Menomonee and Root River watersheds under recom​mended plan and extreme measures conditions. A moderate level of compliance would be expected in the Kinnickinnic River watershed under all four conditions. The assessment points in the Oak Creek watershed would be expected to achieve a lower degree of compliance relative to the 85 percent bench mark, but they all could achieve compliance 70 percent or more of the time. Lesser overall levels of compliance would be expected in the Milwaukee River watershed. A high degree of compliance would be expected in the estuary, outer harbor, and nearshore Lake Michigan area.

Comparison of Water Quality Conditions: Revised 2020 Baseline vs. Revised 2020
Baseline with Five-Year Level of Protection Against SSOs from MMSD System

The water quality assessment points in, or downstream from, the MMSD planning area that are indicated on Maps N-1 through N-6 are the only assessment points that could be affected by SSOs from the MMSD system. Outside of those locations, there is no difference in the water quality statistics between the revised 2020 baseline condition and the revised 2020 baseline with a five-year level of protection (LOP) against SSOs from the MMSD system. Comparison of the water quality conditions tabulated in Appendix N with and without the five-year LOP (at those locations where there could be 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 point sources of pollution would be expected to have no significant effects on water quality.

Evaluation of Water Quality Modeling Analysis Results Relative to the
“Auxiliary Uses” with More-Stringent Water Quality Standards

As noted previously in this chapter, 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, as noted in Table 70. 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. The evaluations of alternative classifications were done both in response to changes in conditions since the last relevant Administrative Code sections were promulgated and in consideration of modeled improvements in water quality under recommended plan conditions. This evaluation was made to assist in future planning and management strategies and is not intended to be directed as a change to the current regulatory framework.

Those surface waters where auxiliary upgraded water use objectives or classifications have been evaluated in the planning process are set forth in Table 89, which includes comparisons of pollutant concentrations for existing year 2000 conditions, revised 2020 baseline conditions, revised 2020 baseline conditions with a five-year level of protection against sanitary sewer overflows, recommend plan conditions, and the extreme measures condition. The locations of the assessment points are shown graphically on Maps N-1 through N-3, N-5, and N-6 in Appendix N of this report. The locations where auxiliary use objectives were evaluated were chosen based on the satisfaction of the following two criteria:

· An auxiliary use objective is given in Table 70 in Chapter VII of this report, and

· The water quality models developed for the plan update include an output assessment point in the stream reach where the auxiliary use objective is assigned.

Based on application of these criteria, 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. At all evaluated locations in the Kinnickinnic and Menomonee River watersheds and the Milwaukee Harbor estuary, and at two of the three evaluated locations in the Milwaukee River watershed, “special variance” is the regulatory, codified water use objective and “fish and aquatic life” and “full recreational use” are the potential “auxiliary use” objectives. As shown in Table 67 in Chapter VI of this report, the only numerical water quality standards that differ between those water use objectives are for dissolved oxygen and fecal coliform bacteria. Thus, in those cases Table 89 presents comparative information on fecal coliform bacteria and dissolved oxygen concentrations. For Stony Creek, which is the one other evaluation location in the Milwaukee River watershed, the codified use is “fish and aquatic life” and the auxiliary use is “coldwater.” In that case, the dissolved oxygen concentration is the differentiating standard. For three of the four tributaries in the Root River watershed the codified use is “limited forage fish” and 


Table 89

WATER QUALITY SUMMARY STATISTICS FOR THE RECOMMENDED PLAN: COMPARISON TO STANDARDS FOR “AUXILIARY USES”a
	
	
	
	
	
	Condition
	

	Assessment
Point
	Regulatory Water Use
Objective Evaluated in
Tables N-1 through N-6
	Auxiliary Use
Objective(s) Evaluated
in This Table
	Water Quality
Indicator
	Statistic
	Existing
	Revised
2020
Baseline
	Revised 2020
Baseline with
Five-Year LOPb
	Recommended
Plan
	“Extreme
Measures”
Condition
	Is Standard
Met 85 Percent of Time or
More Under
Recommended
Plan Conditions?

	Kinnickinnic River Watershed

	KK-10
Kinnickinnic River
	Special Variance
	Fish and Aquatic Life and Full Recrea​tional Use
	Fecal Coliform Bacteria
(annual)
	Mean (cells per 100 ml)
	5,859
	4,942
	4,633
	3,091
	1,613
	- -

	
	
	
	
	Percent compliance with single sample standard (<400 cells per 100 ml)c
	56
	58
	59
	65
	71
	No

	
	
	
	
	Geometric mean (cells per 100 ml)
	842
	702
	686
	449
	230
	- -

	
	
	
	
	Days of compliance with geometric mean standard (<200 cells per 100 ml)c
	18
	27
	27
	61
	185
	No

	
	
	
	Fecal Coliform Bacteria
(May-September: 153 days total)
	Mean (cells per 100 ml)
	3,401
	2,999
	2,470
	1,634
	904
	- -

	
	
	
	
	Percent compliance with single sample standard (<400 cells per 100 ml)c
	69
	71
	72
	78
	83
	No

	
	
	
	
	Geometric mean (cells per 100 ml)
	498
	416
	398
	253
	130
	- -

	
	
	
	
	Days of compliance with geometric mean standard (<200 cells per 100 ml)c
	12
	16
	16
	37
	109
	No

	
	
	
	Dissolved Oxygen
	Mean (mg/l)
	11.4
	11.4
	11.4
	11.4
	11.3
	- -

	
	
	
	
	Median (mg/l)
	11.5
	11.5
	11.5
	11.5
	11.4
	- -

	
	
	
	
	Percent compliance with dissolved oxygen standard (>5 mg/l)c
	100
	100
	100
	100
	100
	Yes

	Menomonee River Watershed

	MN-14
Underwood Creek
	Special Variance
	Fish and Aquatic Life and Full Recrea​tional Use
	Fecal Coliform Bacteria
(annual)
	Mean (cells per 100 ml)
	8,133
	6,588
	6,588
	4,250
	2,166
	- -

	
	
	
	
	Percent compliance with single sample standard (<400 cells per 100 ml)c
	63
	64
	64
	65
	68
	No

	
	
	
	
	Geometric mean (cells per 100 ml)
	691
	552
	552
	369
	195
	- -

	
	
	
	
	Days of compliance with geometric mean standard (<200 cells per 100 ml)c
	58
	84
	84
	142
	218
	No

	
	
	
	Fecal Coliform Bacteria
(May-September: 153 days total)
	Mean (cells per 100 ml)
	2,964
	2,460
	2,460
	1,332
	692
	- -

	
	
	
	
	Percent compliance with single sample standard (<400 cells per 100 ml)c
	79
	79
	79
	81
	84
	No

	
	
	
	
	Geometric mean (cells per 100 ml)
	351
	279
	279
	180
	96
	- -

	
	
	
	
	Days of compliance with geometric mean standard (<200 cells per 100 ml)c
	24
	40
	40
	79
	134
	No

	
	
	
	Dissolved Oxygen
	Mean (mg/l)
	11.0
	11.1
	11.1
	11.1
	11.1
	- -

	
	
	
	
	Median (mg/l)
	11.1
	11.2
	11.2
	11.2
	11.2
	- -

	
	
	
	
	Percent compliance with dissolved oxygen standard (>5 mg/l)c
	97
	98
	98
	98
	98
	Yes


Table 89 (continued)


	
	
	
	
	
	Condition
	

	Assessment
Point
	Regulatory Water Use
Objective Evaluated in
Tables N-1 through N-6
	Auxiliary Use
Objective(s) Evaluated
in This Table
	Water Quality
Indicator
	Statistic
	Existing
	Revised
2020
Baseline
	Revised 2020
Baseline with
Five-Year LOPb
	Recommended
Plan
	“Extreme
Measures”
Condition
	Is Standard
Met 85 Percent of Time or
More Under
Recommended
Plan Conditions?

	MN-16
Honey Creek
	Special Variance
	Fish and Aquatic Life and Full Recrea​tional Use
	Fecal Coliform Bacteria
(annual)
	Mean (cells per 100 ml)
	9,286
	7,761
	7,761
	4,864
	2,156
	

	
	
	
	
	Percent compliance with single sample standard (<400 cells per 100 ml)c
	66
	66
	66
	68
	72
	No

	
	
	
	
	Geometric mean (cells per 100 ml)
	612
	512
	512
	338
	162
	- -

	
	
	
	
	Days of compliance with geometric mean standard (<200 cells per 100 ml)c
	67
	82
	82
	144
	235
	No

	
	
	
	Fecal Coliform Bacteria
(May-September: 153 days total)
	Mean (cells per 100 ml)
	4,073
	3,413
	3,413
	1,882
	801
	- -

	
	
	
	
	Percent compliance with single sample standard (<400 cells per 100 ml)c
	81
	81
	81
	82
	85
	No

	
	
	
	
	Geometric mean (cells per 100 ml)
	325
	273
	273
	178
	86
	- -

	
	
	
	
	Days of compliance with geometric mean standard (<200 cells per 100 ml)c
	29
	36
	36
	78
	138
	No

	
	
	
	Dissolved Oxygen
	Mean (mg/l)
	11.0
	11.0
	11.0
	11.0
	11.0
	- -

	
	
	
	
	Median (mg/l)
	10.7
	10.6
	10.6
	10.6
	10.6
	- -

	
	
	
	
	Percent compliance with dissolved oxygen standard (>5 mg/l)c
	90
	91
	91
	91
	91
	Yes

	MN-17
Menomonee River
	Special Variance
	Fish and Aquatic Life and Full Recrea​tional Use
	Fecal Coliform Bacteria
(annual)
	Mean (cells per 100 ml)
	6,926
	5,903
	5,863
	4,198
	2,657
	- -

	
	
	
	
	Percent compliance with single sample standard (<400 cells per 100 ml)c
	47
	47
	47
	49
	52
	No

	
	
	
	
	Geometric mean (cells per 100 ml)
	1,124
	981
	978
	704
	471
	- -

	
	
	
	
	Days of compliance with geometric mean standard (<200 cells per 100 ml)c
	12
	22
	22
	50
	107
	No

	
	
	
	Fecal Coliform Bacteria
(May-September: 153 days total)
	Mean (cells per 100 ml)
	3,622
	3,064
	2,985
	1,833
	1,100
	- -

	
	
	
	
	Percent compliance with single sample standard (<400 cells per 100 ml)c
	67
	67
	67
	70
	73
	No

	
	
	
	
	Geometric mean (cells per 100 ml)
	496
	415
	412
	271
	173
	- -

	
	
	
	
	Days of compliance with geometric mean standard (<200 cells per 100 ml)c
	5
	12
	12
	32
	78
	No

	
	
	
	Dissolved Oxygen
	Mean (mg/l)
	11.1
	10.9
	10.9
	10.9
	10.9
	- -

	
	
	
	
	Median (mg/l)
	11.1
	11.0
	11.0
	11.0
	10.9
	- -

	
	
	
	
	Percent compliance with dissolved oxygen standard (>5 mg/l)c
	100
	100
	100
	100
	100
	Yes


Table 89 (continued)

	
	
	
	
	
	Condition
	

	Assessment
Point
	Regulatory Water Use
Objective Evaluated in
Tables N-1 through N-6
	Auxiliary Use
Objective(s) Evaluated
in This Table
	Water Quality
Indicator
	Statistic
	Existing
	Revised
2020
Baseline
	Revised 2020
Baseline with
Five-Year LOPb
	Recommended
Plan
	“Extreme
Measures”
Condition
	Is Standard
Met 85 Percent of Time or
More Under
Recommended
Plan Conditions?

	Menomonee River Watershed (continued)

	MN-18
Menomonee River
	Special Variance
	Fish and Aquatic Life and Full Recrea​tional Use
	Fecal Coliform Bacteria
(annual)
	Mean (cells per 100 ml)
	6,889
	5,945
	5,907
	4,214
	2,552
	- -

	
	
	
	
	Percent compliance with single sample standard (<400 cells per 100 ml)c
	48
	48
	48
	50
	52
	No

	
	
	
	
	Geometric mean (cells per 100 ml)
	1,081
	955
	952
	685
	449
	- -

	
	
	
	
	Days of compliance with geometric mean standard (<200 cells per 100 ml)c
	15
	26
	26
	54
	114
	No

	
	
	
	Fecal Coliform Bacteria
(May-September: 153 days total)
	Mean (cells per 100 ml)
	3,557
	3,073
	2,998
	1,861
	1,052
	- -

	
	
	
	
	Percent compliance with single sample standard (<400 cells per 100 ml)c
	68
	68
	68
	71
	74
	No

	
	
	
	
	Geometric mean (cells per 100 ml)
	468
	399
	396
	261
	163
	- -

	
	
	
	
	Days of compliance with geometric mean standard (<200 cells per 100 ml)c
	7
	14
	14
	35
	84
	No

	
	
	
	Dissolved Oxygen
	Mean (mg/l)
	11.0
	10.9
	10.9
	10.9
	10.9
	- -

	
	
	
	
	Median (mg/l)
	11.0
	10.9
	11.0
	10.9
	10.9
	- -

	
	
	
	
	Percent compliance with dissolved oxygen standard (>5 mg/l)c
	100
	100
	100
	100
	100
	Yes

	Milwaukee River Watershed

	ML-22
Stony Creek
	Fish and Aquatic Life
	Coldwater
	Dissolved Oxygen
	Mean (mg/l)
	11.4
	11.4
	11.4
	11.4
	11.4
	- -

	
	
	
	
	Median (mg/l)
	11.5
	11.5
	11.5
	11.5
	11.5
	- -

	
	
	
	
	Percent compliance with dissolved oxygen standard (>6 mg/l, >7 mg/l October-December)c
	100
	100
	100
	100
	100
	Yes




Table 89 (continued)


	
	
	
	
	
	Condition
	

	Assessment
Point
	Regulatory Water Use
Objective Evaluated in
Tables N-1 through N-6
	Auxiliary Use
Objective(s) Evaluated
in This Table
	Water Quality
Indicator
	Statistic
	Existing
	Revised
2020
Baseline
	Revised 2020
Baseline with
Five-Year LOPb
	Recommended
Plan
	“Extreme
Measures”
Condition
	Is Standard
Met 85 Percent of Time or
More Under
Recommended
Plan Conditions?

	Milwaukee River Watershed (continued)

	ML-31
Indian Creek
	Special Variance
	Fish and Aquatic Life and Full Recrea​tional Use
	Fecal Coliform Bacteria
(annual)
	Mean (cells per 100 ml)
	7,135
	6,898
	6,898
	2,956
	1,814
	- -

	
	
	
	
	Percent compliance with single sample standard (<400 cells per 100 ml)c
	43
	44
	43
	48
	53
	No

	
	
	
	
	Geometric mean (cells per 100 ml)
	614
	649
	649
	307
	180
	- -

	
	
	
	
	Days of compliance with geometric mean standard (<200 cells per 100 ml)c
	138
	138
	128
	168
	200
	No

	
	
	
	Fecal Coliform Bacteria
(May-September: 153 days total)
	Mean (cells per 100 ml)
	2,587
	3,275
	3,275
	2,615
	2,071
	- -

	
	
	
	
	Percent compliance with single sample standard (<400 cells per 100 ml)c
	65
	67
	64
	65
	67
	No

	
	
	
	
	Geometric mean (cells per 100 ml)
	130
	159
	159
	103
	70
	- -

	
	
	
	
	Days of compliance with geometric mean standard (<200 cells per 100 ml)c
	102
	102
	96
	110
	123
	No

	
	
	
	Dissolved Oxygen
	Mean (mg/l)
	8.0
	8.1
	8.1
	7.8
	7.7
	- -

	
	
	
	
	Median (mg/l)
	7.8
	8.0
	8.0
	7.7
	7.6
	- -

	
	
	
	
	Percent compliance with dissolved oxygen standard (>5 mg/l)c
	87
	87
	87
	87
	86
	Yes

	ML-32
Lincoln Creek
	Special Variance
	Fish and Aquatic Life and Full Recrea​tional Use
	Fecal Coliform Bacteria
(annual)
	Mean (cells per 100 ml)
	3,770
	4,405
	4,400
	1,913
	1,168
	- -

	
	
	
	
	Percent compliance with single sample standard (<400 cells per 100 ml)c
	38
	37
	35
	40
	46
	No

	
	
	
	
	Geometric mean (cells per 100 ml)
	561
	742
	741
	403
	206
	- -

	
	
	
	
	Days of compliance with geometric mean standard (<200 cells per 100 ml)c
	138
	134
	120
	132
	162
	No

	
	
	
	Fecal Coliform Bacteria
(May-September: 153 days total)
	Mean (cells per 100 ml)
	1,223
	1,866
	1,860
	1,505
	1,213
	- -

	
	
	
	
	Percent compliance with single sample standard (<400 cells per 100 ml)c
	65
	65
	61
	63
	65
	No

	
	
	
	
	Geometric mean (cells per 100 ml)
	106
	162
	162
	130
	69
	- -

	
	
	
	
	Days of compliance with geometric mean standard (<200 cells per 100 ml)c
	102
	101
	92
	96
	109
	No

	
	
	
	Dissolved Oxygen
	Mean (mg/l)
	6.4
	7.1
	7.1
	6.5
	6.5
	- -

	
	
	
	
	Median (mg/l)
	6.3
	7.0
	7.0
	6.5
	6.5
	- -

	
	
	
	
	Percent compliance with dissolved oxygen standard (>5 mg/l)c
	72
	80
	80
	79
	78
	No


Table 89 (continued)

	
	
	
	
	
	Condition
	

	Assessment
Point
	Regulatory Water Use
Objective Evaluated in
Tables N-1 through N-6
	Auxiliary Use
Objective(s) Evaluated
in This Table
	Water Quality
Indicator
	Statistic
	Existing
	Revised
2020
Baseline
	Revised 2020
Baseline with
Five-Year LOPb
	Recommended
Plan
	“Extreme
Measures”
Condition
	Is Standard
Met 85 Percent of Time or
More Under
Recommended
Plan Conditions?

	Root River Watershed

	RT-5
Whitnall Park Creek
	Limited Forage Fish
	Fish and Aquatic Life
	Dissolved Oxygen
	Mean (mg/l)
	8.5
	8.5
	8.5
	8.5
	8.5
	- -

	
	
	
	
	Median (mg/l)
	8.4
	8.4
	8.4
	8.4
	8.4
	- -

	
	
	
	
	Percent compliance with dissolved oxygen standard (>5 mg/l)c
	92
	92
	92
	92
	92
	Yes

	RT-6
Tess Corners Creek
	Limited Forage Fish
	Fish and Aquatic Life
	Dissolved Oxygen
	Mean (mg/l)
	10.3
	10.3
	10.3
	10.3
	10.3
	- -

	
	
	
	
	Median (mg/l)
	10.4
	10.4
	10.4
	10.4
	10.4
	- -

	
	
	
	
	Percent compliance with dissolved oxygen standard (>5 mg/l)c
	96
	97
	97
	97
	97
	Yes

	RT-19
Ives Grove Ditch
	Limited Aquatic Life
	Limited Forage Fish
	Dissolved Oxygen
	Mean (mg/l)
	10.1
	9.9
	9.9
	9.9
	9.9
	- -

	
	
	
	
	Median (mg/l)
	8.8
	8.8
	8.8
	8.7
	8.7
	- -

	
	
	
	
	Percent compliance with dissolved oxygen standard (>3 mg/l)c
	95
	96
	96
	96
	96
	Yes

	RT-20
Hoods Creek
	Limited Forage Fish
	Fish and Aquatic Life
	Dissolved Oxygen
	Mean (mg/l)
	11.0
	11.0
	11.0
	11.0
	11.0
	- -

	
	
	
	
	Median (mg/l)
	11.7
	11.8
	11.8
	11.8
	11.8
	- -

	
	
	
	
	Percent compliance with dissolved oxygen standard (>5 mg/l)c
	94
	94
	94
	94
	94
	Yes

	Milwaukee Harbor Estuary

	LM-1
Milwaukee River Estuary
	Special Variance
	Fish and Aquatic Life and Full Recrea​tional Use
	Fecal Coliform Bacteria
(annual)
	Mean (cells per 100 ml)
	1,101
	863
	850
	428
	331
	- -

	
	
	
	
	Percent compliance with single sample standard (<400 cells per 100 ml)c
	48
	51
	52
	63
	70
	No

	
	
	
	
	Geometric mean (cells per 100 ml)
	175
	145
	144
	79
	50
	- -

	
	
	
	
	Days of compliance with geometric mean standard (<200 cells per 100 ml)c
	164
	173
	173
	208
	231
	No

	
	
	
	Fecal Coliform Bacteria
(May-September: 153 days total)
	Mean (cells per 100 ml)
	457
	353
	328
	272
	241
	- -

	
	
	
	
	Percent compliance with single sample standard (<400 cells per 100 ml)c
	77
	81
	81
	84
	87
	No

	
	
	
	
	Geometric mean (cells per 100 ml)
	26
	22
	21
	16
	9
	- -

	
	
	
	
	Days of compliance with geometric mean standard (<200 cells per 100 ml)c
	115
	121
	122
	133
	141
	Yes

	
	
	
	Dissolved Oxygen
	Mean (mg/l)
	10.0
	9.9
	9.9
	9.9
	9.9
	- -

	
	
	
	
	Median (mg/l)
	10.8
	10.8
	10.8
	10.8
	10.7
	- -

	
	
	
	
	Percent compliance with dissolved oxygen standard (>5 mg/l)c
	93
	93
	93
	93
	93
	Yes
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	Condition
	

	Assessment
Point
	Regulatory Water Use
Objective Evaluated in
Tables N-1 through N-6
	Auxiliary Use
Objective(s) Evaluated
in This Table
	Water Quality
Indicator
	Statistic
	Existing
	Revised
2020
Baseline
	Revised 2020
Baseline with
Five-Year LOPb
	Recommended
Plan
	“Extreme
Measures”
Condition
	Is Standard
Met 85 Percent of Time or
More Under
Recommended
Plan Conditions?

	Milwaukee Harbor Estuary (continued)

	LM-2
Menomonee River Estuary
	Special Variance
	Fish and Aquatic Life and Full Recrea​tional Use
	Fecal Coliform Bacteria
(annual)
	Mean (cells per 100 ml)
	3,466
	3,208
	3,169
	2,245
	1,280
	- -

	
	
	
	
	Percent compliance with single sample standard (<400 cells per 100 ml)c
	37
	38
	38
	42
	48
	No

	
	
	
	
	Geometric mean (cells per 100 ml)
	595
	546
	542
	376
	233
	- -

	
	
	
	
	Days of compliance with geometric mean standard (<200 cells per 100 ml)c
	118
	121
	122
	144
	172
	No

	
	
	
	Fecal Coliform Bacteria
(May-September: 153 days total)
	Mean (cells per 100 ml)
	1,250
	1,111
	1,040
	709
	418
	- -

	
	
	
	
	Percent compliance with single sample standard (<400 cells per 100 ml)c
	62
	62
	63
	69
	78
	No

	
	
	
	
	Geometric mean (cells per 100 ml)
	135
	119
	117
	79
	49
	- -

	
	
	
	
	Days of compliance with geometric mean standard (<200 cells per 100 ml)c
	87
	90
	90
	106
	126
	No

	
	
	
	Dissolved Oxygen
	Mean (mg/l)
	9.3
	9.5
	9.5
	9.5
	9.5
	- -

	
	
	
	
	Median (mg/l)
	9.7
	10.0
	10.0
	9.9
	9.9
	- -

	
	
	
	
	Percent compliance with dissolved oxygen standard (>5 mg/l)c
	94
	94
	94
	94
	95
	Yes

	LM-3
Menomonee River Estuary
	Special Variance
	Fish and Aquatic Life and Full Recrea​tional Use
	Fecal Coliform Bacteria
(annual)
	Mean (cells per 100 ml)
	931
	828
	808
	533
	320
	- -

	
	
	
	
	Percent compliance with single sample standard (<400 cells per 100 ml)c
	58
	59
	59
	68
	78
	No

	
	
	
	
	Geometric mean (cells per 100 ml)
	141
	127
	126
	80
	53
	- -

	
	
	
	
	Days of compliance with geometric mean standard (<200 cells per 100 ml)c
	192
	199
	200
	236
	265
	No

	
	
	
	Fecal Coliform Bacteria
(May-September: 153 days total)
	Mean (cells per 100 ml)
	494
	442
	406
	286
	180
	- -

	
	
	
	
	Percent compliance with single sample standard (<400 cells per 100 ml)c
	78
	79
	79
	84
	91
	No

	
	
	
	
	Geometric mean (cells per 100 ml)
	40
	35
	34
	24
	16
	- -

	
	
	
	
	Days of compliance with geometric mean standard (<200 cells per 100 ml)c
	122
	127
	128
	138
	143
	Yes

	
	
	
	Dissolved Oxygen
	Mean (mg/l)
	9.1
	9.3
	9.3
	9.3
	9.3
	- -

	
	
	
	
	Median (mg/l)
	9.7
	10.0
	10.0
	9.9
	9.9
	- -

	
	
	
	
	Percent compliance with dissolved oxygen standard (>5 mg/l)c
	94
	94
	94
	94
	94
	Yes
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	Condition
	

	Assessment
Point
	Regulatory Water Use
Objective Evaluated in
Tables N-1 through N-6
	Auxiliary Use
Objective(s) Evaluated
in This Table
	Water Quality
Indicator
	Statistic
	Existing
	Revised
2020
Baseline
	Revised 2020
Baseline with
Five-Year LOPb
	Recommended
Plan
	“Extreme
Measures”
Condition
	Is Standard
Met 85 Percent of Time or
More Under
Recommended
Plan Conditions?

	Milwaukee Harbor Estuary (continued)

	LM-4
Milwaukee River Estuary
	Special Variance
	Fish and Aquatic Life and Full Recrea​tional Use
	Fecal Coliform Bacteria
(annual)
	Mean (cells per 100 ml)
	850
	731
	716
	401
	279
	- -

	
	
	
	
	Percent compliance with single sample standard (<400 cells per 100 ml)c
	56
	57
	58
	68
	77
	No

	
	
	
	
	Geometric mean (cells per 100 ml)
	147
	132
	131
	78
	54
	- -

	
	
	
	
	Days of compliance with geometric mean standard (<200 cells per 100 ml)c
	188
	194
	195
	232
	260
	No

	
	
	
	Fecal Coliform Bacteria
(May-September: 153 days total)
	Mean (cells per 100 ml)
	399
	345
	319
	235
	167
	- -

	
	
	
	
	Percent compliance with single sample standard (<400 cells per 100 ml)c
	80
	81
	81
	87
	92
	Yes

	
	
	
	
	Geometric mean (cells per 100 ml)
	37
	31
	31
	22
	15
	- -

	
	
	
	
	Days of compliance with geometric mean standard (<200 cells per 100 ml)c
	123
	127
	128
	138
	144
	Yes

	
	
	
	Dissolved Oxygen
	Mean (mg/l)
	9.5
	9.6
	9.6
	9.6
	9.6
	- -

	
	
	
	
	Median (mg/l)
	10.1
	10.3
	10.3
	10.3
	10.3
	- -

	
	
	
	
	Percent compliance with dissolved oxygen standard (>5 mg/l)c
	95
	94
	94
	95
	95
	Yes

	LM-5
Kinnickinnic River Estuary
	Special Variance
	Fish and Aquatic Life and Full Recrea​tional Use
	Fecal Coliform Bacteria
(annual)
	Mean (cells per 100 ml)
	352
	358
	265
	184
	129
	- -

	
	
	
	
	Percent compliance with single sample standard (<400 cells per 100 ml)c
	79
	82
	82
	91
	96
	Yes

	
	
	
	
	Geometric mean (cells per 100 ml)
	52
	48
	47
	31
	21
	- -

	
	
	
	
	Days of compliance with geometric mean standard (<200 cells per 100 ml)c
	269
	278
	278
	322
	358
	Yes

	
	
	
	Fecal Coliform Bacteria
(May-September: 153 days total)
	Mean (cells per 100 ml)
	255
	298
	166
	140
	118
	- -

	
	
	
	
	Percent compliance with single sample standard (<400 cells per 100 ml)c
	92
	94
	94
	96
	97
	Yes

	
	
	
	
	Geometric mean (cells per 100 ml)
	17
	15
	15
	11
	9
	- -

	
	
	
	
	Days of compliance with geometric mean standard (<200 cells per 100 ml)c
	141
	143
	143
	149
	151
	Yes

	
	
	
	Dissolved Oxygen
	Mean (mg/l)
	8.2
	8.2
	8.3
	8.4
	8.4
	- -

	
	
	
	
	Median (mg/l)
	8.7
	8.7
	8.8
	8.9
	9.0
	- -

	
	
	
	
	Percent compliance with dissolved oxygen standard (>5 mg/l)c
	92
	92
	92
	93
	93
	Yes
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	Assessment
Point
	Regulatory Water Use
Objective Evaluated in
Tables N-1 through N-6
	Auxiliary Use
Objective(s) Evaluated
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	Water Quality
Indicator
	Statistic
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	Revised
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	Revised 2020
Baseline with
Five-Year LOPb
	Recommended
Plan
	“Extreme
Measures”
Condition
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Met 85 Percent of Time or
More Under
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Plan Conditions?

	Milwaukee Harbor Estuary (continued)

	LM-6
Mouth of Milwaukee River at Hoan Bridge at entrance to the Outer Harbor
	Special Variance
	Fish and Aquatic Life and Full Recrea​tional Use
	Fecal Coliform Bacteria
(annual)
	Mean (cells per 100 ml)
	445
	396
	383
	230
	160
	- -

	
	
	
	
	Percent compliance with single sample standard (<400 cells per 100 ml)c
	71
	73
	73
	83
	90
	No

	
	
	
	
	Geometric mean (cells per 100 ml)
	78
	74
	73
	47
	35
	- -

	
	
	
	
	Days of compliance with geometric mean standard (<200 cells per 100 ml)c
	244
	246
	246
	287
	312
	No

	
	
	
	Fecal Coliform Bacteria
(May-September: 153 days total)
	Mean (cells per 100 ml)
	229
	203
	180
	139
	107
	- -

	
	
	
	
	Percent compliance with single sample standard (<400 cells per 100 ml)c
	88
	90
	90
	93
	96
	Yes

	
	
	
	
	Geometric mean (cells per 100 ml)
	26
	23
	23
	18
	14
	- -

	
	
	
	
	Days of compliance with geometric mean standard (<200 cells per 100 ml)c
	135
	137
	138
	146
	150
	Yes

	
	
	
	Dissolved Oxygen
	Mean (mg/l)
	9.5
	9.6
	9.6
	9.6
	9.6
	- -

	
	
	
	
	Median (mg/l)
	10.0
	10.1
	10.1
	10.1
	10.1
	- -

	
	
	
	
	Percent compliance with dissolved oxygen standard (>5 mg/l)c
	99
	98
	98
	99
	99
	Yes


aSee Table 70 for auxiliary uses to be considered for planning purposes.

bFive-Year LOP refers to a five-year recurrence interval level of protection against sanitary sewer overflows.

cStandard for “auxiliary use” objective.

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

the auxiliary use is “fish and aquatic life.” For the fourth tributary in the Root River watershed the codified use is “limited aquatic life” and the auxiliary use is “limited forage fish.” For those uses, the dissolved oxygen concentration is also the differentiating standard.

As noted previously in this chapter, a stream or stream reach was assumed to substantially comply with numerical water quality standards or criteria if those standards or criteria were estimated to be met 85 percent of the time or more. That criterion was used to assess the possibility of a stream or stream reach meeting the auxiliary use objective under modeled recommended plan conditions. In addition, water quality data from the baseline period were compared to the standards or criteria supporting the auxiliary use objectives to determine whether a stream or stream reach is currently meeting the auxiliary use objective.
 Fecal coliform bacteria counts were considered on an annual basis and for the 153-day swimming season from May 1 through September 30. If the bacteria criteria were met for the swimming season, it would be reasonable to conclude that the stream in question would meet the water use objective.

An evaluation of compliance with the water quality standards associated with the auxiliary use objectives under recommended plan conditions is presented in the following subsections. 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.
Kinnickinnic River Watershed Upstream of the Estuary

As shown in Table 89, the dissolved oxygen standard is met more than 85 percent of the time at assessment point KK-10, which is located just upstream of the Milwaukee Harbor estuary. In addition, Table 90 shows that during the baseline period, concentrations of dissolved oxygen at sampling stations upstream from the assessment point were greater than or equal to the standard in more than 85 percent of the samples collected. However, compliance with the fecal coliform bacteria standards would not be achieved 85 percent or more of the time under either recommended plan or the extreme measures condition (Table 89). In addition, during the baseline period, concentrations of fecal coliform bacteria in this reach generally exceeded the single sample standard (Table 90). While the current level of compliance with the standard for dissolved oxygen concentration, and the anticipated level of compliance with that standard under recommended plan conditions, are sufficient to support a fish and aquatic life water use objective, habitat limitations related to the presence of concrete-lined and enclosed channel in a substantial portion of the Kinnickinnic River upstream from the assessment point make it unlikely that the Kinnickinnic River upstream from the estuary could support a fish and aquatic life use objective under current channel conditions. The MMSD has initiated a study to evaluate alternatives for stream rehabilitation and possible removal of the concrete lining in the stream. Depending on the results of that study, attainment of a fish and aquatic life standard may become more viable. The anticipated improvement in fecal coliform concentrations would not be sufficient for this reach of the River to meet the standards for a full recreational use water use objective.

Menomonee River Watershed Upstream of the Estuary—Recommended Plan Conditions

The four assessment points in the Menomonee River watershed upstream of the estuary include:

Table 90

COMPARISON OF WATER QUALITY PARAMETER
CONCENTRATIONS TO STANDARDS SUPPORTING AUXILIARY USES

	
	
	Samples with
Concentrations of
Dissolved Oxygen Greater
than or Equal to Auxiliary
Standard (percent)a
	Samples with
Concentrations of Fecal Coliform
Bacteria Greater than or Equal to
Auxiliary Standard (percent)a,b

	Stream
	Sampling
Stations
	Annual
	Annual
	May to September

	Kinnickinnic River Watershed 
	
	
	
	

	Kinnickinnic River Upstream of the Estuary

	2
	99.2 (130)
	22.5 (129)
	16.3 (80)

	Menomonee River Watershed
	
	
	
	

	Menomonee River Mainstem

	1
	100.0 (117)
	8.5 (117)
	1.1 (87)

	Honey Creek

	5
	85.9 (92)
	21.7 (92)
	20.5 (73)

	Underwood Creek

	5
	87.5 (80)
	46.3 (80)
	46.7 (60)

	Milwaukee River Watershed
	
	
	
	

	Indian Creek

	4
	90.6 (32)
	43.8 (32)
	41.7 (24)

	Lincoln Creek

	5
	93.6 (404)
	30.9 (388)
	42.3 (149)

	Mole Creek

	1
	100.0 (5)
	- -
	- -

	Stony Creek

	1
	100.0 (6)
	- -
	- -

	Wallace Creek

	1
	100.0 (5)
	- -
	- -

	Milwaukee River Estuary
	
	
	
	

	Kinnickinnic River

	3
	72.3 (184)
	56.9 (181)
	47.9 (117)

	Menomonee River

	4
	69.0 (306)
	46.3 (300)
	41.5 (188)

	Milwaukee River

	6
	92.2 (408)
	45.2 (403)
	35.9 (256)


NOTE:
The information in this table is for the “baseline period” for analysis of data, as defined in Chapter III of this report. The baseline period used for the Kinnickinnic River, Menomonee River, and Oak Creek watersheds is 1998-2001. As this study progressed, data became available and were incorporated into the analyses. Because of this, the baseline period used for the Milwaukee River and Root River watersheds is 1998-2004.

aNumber in parentheses indicates sample size.

bFecal coliform bacteria compared to the single sample standard of 400 cells per 100 ml.

Source:
SEWRPC.

· MN-14 at the mouth of Underwood Creek,

· MN-16 at the mouth of Honey Creek,

· MN-17 on the mainstem of the Menomonee River just downstream of the confluence with Honey Creek, and

· MN-18 on the mainstem of the Menomonee River just upstream of the Milwaukee Harbor estuary.

Dissolved Oxygen

The dissolved oxygen standard is met more than 85 percent of the time at each of the assessment points (Table 89). In addition, during the baseline period, concentrations of dissolved oxygen at sampling stations along Honey and Underwood Creeks and the mainstem of the Menomonee River just downstream of the confluence with Honey Creek were greater than or equal to the standard in more than 85 percent of the samples (Table 90). While the levels of compliance with the standard for dissolved oxygen concentration in the Menomonee River, Honey Creek, and Underwood Creek are sufficient to support fish and aquatic life water use objectives, habitat limitations related to the presence of enclosed channel and/or concrete-lined channel in a portion of the Menomonee River upstream of IH 94, in Honey Creek, and in downstream reaches of Underwood Creek make it unlikely that these stream reaches could support a fish and aquatic life use objective. However, the reaches of the Menomonee River upstream and downstream of the concrete-lined portion could attain a fish and aquatic life standard. The MMSD is considering approaches to address the remaining concrete-lined reach in the Menomonee River. Modification of that reach to improve fish passage, while not essential to the attainment of a fish and aquatic life objective in the River upstream of the concrete lining, would result in a much greater diversity of fish and other aquatic organisms in the upstream reach. Also, a planned MMSD project to remove all or portions of the concrete lining and rehabilitate the stream channel in the reach of Underwood Creek downstream of STH 100 (N. Mayfair Road) could enable attainment of the fish and aquatic life objective in that reach.

Fecal Coliform Bacteria

For the assessment points in both Underwood Creek (MN-14) and Honey Creek (MN-16), while the annual compliance with the fecal coliform standards does not meet the 85 percent criterion, full implementation of the recommended plan would be expected to achieve over 80 percent compliance with the single sample standard for the May through September swimming season (Table 89). However, converting the days of compliance with the geometric mean standard for the 153-day period from May through September only yields about 50 percent compliance for each subwatershed. In addition, the levels of compliance with the single sample full recreational use standard at sampling stations along Honey and Underwood Creeks during the baseline period did not meet the 85 percent criterion (Table 90). Thus, the anticipated improvement in fecal coliform concentrations would not be sufficient for Honey and Underwood Creeks to meet the standards for full recreational use.

For the two Menomonee River mainstem sites (MN-17 and 18), despite anticipated improvements in fecal coliform bacteria concentrations under the recommended plan, compliance with the standards would not be achieved 85 percent or more of the time (Table 89). In addition, the level of compliance with the single sample full recreational use standard at the sampling stations along this reach during the baseline period did not meet the 85 percent criterion (Table 90). Thus, the anticipated improvement in fecal coliform concentrations would not be sufficient for the lower reach of the River upstream of the estuary to meet the standards for full recreational use.

Milwaukee River Watershed Upstream of the Estuary

The three assessment points in the Milwaukee River watershed include:

· ML-22 at the mouth of Stony Creek,

· ML-31 at the mouth of Indian Creek, and

· ML-32 at the mouth of Lincoln Creek.

Dissolved Oxygen

As shown in Table 89, the dissolved oxygen standard is met more than 85 percent of the time at assessment points ML-22 and ML-31 under recommended plan conditions (Table 89). The levels of compliance with the standard for dissolved oxygen in Stony Creek are sufficient to support a coldwater water use objective. Dissolved oxygen concentrations from limited sampling conducted in Stony Creek during the baseline period support this conclusion (Table 90). In all of the samples collected, concentrations of dissolved oxygen were above 7.0 mg/l. While the anticipated levels of compliance with the standard for dissolved oxygen in Indian Creek (Table 89) and the levels of compliance in samples collected during the baseline period (Table 90) are sufficient to support a fish and aquatic life use objective, the presence of concrete-lined channel in reaches upstream of N. Manor Lane in the Village of Fox Point make it unlikely that these reaches could support that use objective. The reaches of Indian Creek downstream of N. Manor Lane could attain a fish and aquatic life use objective.

For the assessment point in Lincoln Creek (ML-32), despite the anticipated improvements in dissolved oxygen concentrations under the recommended plan, compliance with the standard for dissolved oxygen would not be achieved 85 percent or more of the time under recommended plan conditions (Table 89). By contrast, dissolved oxygen concentrations from sampling conducted in the Creek show that compliance with the dissolved oxygen standard was achieved in 85 percent or more of the samples collected during the baseline period (Table 90); however, there are several reasons why these data may not be representative of current conditions in the Creek. First, most of the baseline period data were collected while construction activities related to the Lincoln Creek Environmental Restoration and Flood Control Project were being conducted. This project resulted in considerable changes in the stream, including widening and deepening of some sections of stream channel and removal of over two miles of concrete lining from the channel. Because construction activities began in 1998 and continued until 2002, most of the baseline period data reflect conditions during construction and not current, post-construction conditions. Second, most of the samples examined for dissolved oxygen were collected during the daytime, when dissolved oxygen concentrations would be expected to be high. Few samples were collected after sundown, when dissolved oxygen concentrations would be expected to be lower. Given this, the available data may overestimate the mean concentrations of dissolved oxygen and underestimate the frequency of events during which dissolved oxygen concentrations in the Creek dropped below the standard for fish and aquatic life. By contrast, because the model results reflect concentrations throughout the day and night, they probably give a more representative picture of the variability in dissolved oxygen concentrations in the stream. Finally, high densities of attached algae, such as Cladophora, were reported to be growing in some sections of the Creek during the baseline period.
 During the day, photosynthesis by these algae will increase concentrations of dissolved oxygen in the Creek. By contrast, the respiratory requirements of these algae during dark periods can result in substantial reductions in dissolved oxygen concentrations. For these reasons, the model results most likely give a more representative picture of current and anticipated dissolved oxygen concentrations in Lincoln Creek. These results indicate that the anticipated improvements in dissolved oxygen concentrations would not be sufficient to support a fish and aquatic life use objective in Lincoln Creek.

Fecal Coliform Bacteria

For the assessment points in both Indian Creek (ML-31) and Lincoln Creek (ML-32), despite anticipated improvements in fecal coliform bacteria under the recommended plan, compliance with the standards would not be achieved 85 percent or more of the time (Table 89). In addition, concentrations of fecal coliform bacteria in these streams did not achieve compliance with the single sample standard in 85 percent or more of the samples collected during the baseline period (Table 90). Thus, the anticipated improvement in fecal coliform concentrations would not be sufficient for these streams to meet the standards for full recreational use.

Limited data collected during the baseline period suggest that two other streams in the Milwaukee River watershed, Mole Creek and Wallace Creek, might be able to achieve an auxiliary use objective of “coldwater” (Table 90). While few samples were available from these streams, dissolved oxygen concentrations in all of the samples analyzed were greater than or equal to 7 mg/l. Because no assessment points were located on these streams, no model results are available for these streams to indicate anticipated levels of compliance with the dissolved oxygen standard supporting a “coldwater” water use objective under recommended plan conditions.

Root River Watershed

The four assessment points in the Root River watershed include:

· RT-5 near the mouth of Whitnall Park Creek,

· RT-6 near the mouth of Tess Corners Creek,

· RT-19 at the mouth of Ives Grove Ditch, and

· RT-20 at the mouth of Hoods Creek.

The model results indicate that the dissolved oxygen standard is met more than 85 percent of the time at each of the assessment points under recommended plan conditions (Table 89). No sampling data were available for these streams.

For the assessment points in Whitnall Park Creek (RT-5), Tess Corners Creek (RT-6), and Hoods Creek (RT-20), the compliance with the standard for dissolved oxygen concentration under the recommended plan could be sufficient for those streams to meet the standards for a fish and aquatic life water use objective.

For the assessment point in Ives Grove Ditch (RT-19), the compliance with the standard for dissolved oxygen concentration under the recommended plan could be sufficient for this stream to meet the standards for a limited forage fish water use objective.

Milwaukee Harbor Estuary

The six assessment points in the Milwaukee Harbor estuary include:

· LM-1 in the Milwaukee River portion of the estuary,

· LM-2 in the Menomonee River portion of the estuary,

· LM-3 in the Menomonee River portion of the estuary just upstream of the confluence with the Milwaukee River,

· LM-4 in the Milwaukee River portion of the estuary just downstream of the confluence with the Menomonee River,

· LM-5 in the Kinnickinnic River portion of the estuary, and

· LM-6 at the mouth of the Milwaukee River at the Hoan Bridge and the entrance to the outer harbor.

Dissolved Oxygen

Under anticipated plan conditions, the dissolved oxygen standard is met more than 85 percent of the time at each of the assessment points along the Milwaukee River (Table 89). Thus, the anticipated dissolved oxygen concentrations could be sufficient for the Milwaukee River portion of the estuary to meet the standards for a fish and aquatic life water use objective. Data collected during the baseline period show that dissolved oxygen concentrations in the Milwaukee River portion of the estuary were in compliance with the fish and aquatic life standard in 85 percent or more of the samples collected (Table 90). This is consistent with the results from the model which show that under existing conditions in the Milwaukee River portion of the estuary, dissolved oxygen concentrations should be greater than or equal to the fish and aquatic life standard more than 85 percent of the time.

In the Kinnickinnic River portion of the estuary, dissolved oxygen concentrations at the two downstream sampling stations, those located at Greenfield Avenue (extended) and the Jones Island Ferry, achieved compliance with the standard for fish and aquatic life in 85 percent or more of the samples collected during the baseline period. Since one of these stations, the Greenfield Avenue (extended) station, is at the same location as assessment point LM-5, it is reasonable to conclude that the model results are representative of the existing level of compliance with the fish and aquatic life standard in the lower Kinnickinnic River portion of the estuary. Farther upstream, at the S. 1st Street sampling station, dissolved oxygen concentrations did not achieve compliance with the standard for fish and aquatic life in 85 percent or more of the samples collected during the baseline period. The low level of compliance at this station accounts for the overall low level of compliance in the Kinnickinnic River portion of the estuary. It also suggests that the anticipated levels of compliance forecast by the model for assessment point LM-5 may not be representative of dissolved oxygen conditions in the Kinnickinnic River portion of the estuary upstream of LM-5. This may be the result of high levels of high oxygen demand related to decomposition of organic material in sediment in the upstream portions of this reach. As of 2007, a remediation project was ongoing for contaminated sediment in the Kinnickinnic River between S. Kinnickinnic Avenue and W. Becher Street. This reach includes the S. 1st Street sampling station. Removal of contaminated sediment from this reach is likely to remove considerable organic material and may improve dissolved oxygen conditions in the upper section of the Kinnickinnic River portion of the estuary.

The situation in the Menomonee River portion of the estuary is more complicated. For the Menomonee River, there are some differences between the levels of compliance with standards indicated by observed data and those indicated by the results of the model. 
 The model results indicate that existing dissolved oxygen concentrations in these portions of the estuary should be greater than or equal to the fish and aquatic life standard more than 85 percent of the time. As shown in Table 90, on average, dissolved oxygen concentrations in that portion of the estuary did not achieve compliance with the standard for fish and aquatic life in 85 percent or more of the samples collected during the baseline period. It is important to note that the overall lower level of compliance with the fish and aquatic life standard based on aggregating results from several sampling stations masks differences among stations in the levels of compliance achieved.

In the Menomonee River portion of the estuary during the baseline period dissolved oxygen concentrations in samples collected at the sampling station farthest upstream, N. 25th Street, achieved compliance with the standard for fish and aquatic life in 85 percent or more of the samples collected. The levels of compliance with this standard observed at each of the three other sampling stations in the downstream portions of the estuary were below 85 percent of the samples collected. The locations of two of the sampling stations in the lower Menomonee River estuary, Muskego Avenue and S. 2nd Street, correspond to the locations of assessment points LM-2 and LM-3, respectively. The results of the water quality simulation model indicate that existing dissolved oxygen concentrations at these assessment points should achieve compliance with the standard for fish and aquatic life 85 percent or more of the time (Table 89). Thus, the results of the model in the Menomonee River portion of the estuary differ from the observed sampling data in this respect. The model results also indicate that there should be little change in the Menomonee River portion of the estuary between existing conditions and recommended plan conditions in the levels of compliance achieved with the fish and aquatic life standard. If this last point is an accurate reflection of the differences that can be expected between existing and recommended plan dissolved oxygen conditions in the Menomonee River portion of the estuary, it suggests that levels of compliance in this reach may not differ substantially from those observed during the baseline period. In any case, the differences between the observed dissolved oxygen concentrations and the results of the water quality simulation model make it unclear whether this reach will achieve compliance with the fish and aquatic life standard 85 percent or more of the time under recommended plan conditions.

Fecal Coliform Bacteria

For assessment points LM-1, 4, and 6, which are located in the Milwaukee River portion of the estuary, while the annual compliance with the fecal coliform standards under recommended plan conditions does not meet the 85 percent criterion, full implementation of the recommended plan would be expected to achieve, or be very close to achieving, 85 percent or greater compliance with both the geometric mean and single sample standards for the May through September swimming season (Table 89). Thus, the anticipated improvement in fecal coliform concentrations could be considered sufficient for assessment points LM-1, 4, and 6 to meet the standards for a full recreational use water use objective during the period from May through September. During the baseline period, concentrations of fecal coliform bacteria did not achieve compliance with the single sample standard in 85 percent or more of the samples collected when examined on either an annual basis or a May-to-September basis (Table 90). While the level of compliance with this standard increased from upstream to downstream in the Milwaukee River portion of the estuary, compliance levels at all sampling stations in this reach were below 85 percent. This was the case for both annual compliance and compliance during the May through September swimming season.

For assessment point LM-5 in the Kinnickinnic River portion of the estuary, compliance with the fecal coliform bacteria standards under recommended plan conditions would be expected 85 percent or more of the time on both an annual and May through September basis (Table 89). Thus, the anticipated improvement in fecal coliform concentrations would be sufficient for the Kinnickinnic River portion of the estuary to meet the standards for a full recreational use water use objective. During the baseline period, concentrations of fecal coliform bacteria did not achieve compliance with the single sample standard in 85 percent or more of the samples collected when examined on either an annual basis or a May-to-September basis (Table 90). While the level of compliance with this standard was higher at the two downstream sampling stations, compliance levels at all sampling stations in the Kinnickinnic River portion of the estuary were below 85 percent. This was the case for both annual compli​ance and compliance during the May through September swimming season.

For assessment point LM-2 in the upper Menomonee River portion of the estuary, despite anticipated improve​ments in fecal coliform bacteria concentrations under the recommended plan, compliance with the standards would not be achieved 85 percent or more of the time (Table 89). Thus, the anticipated improvement in fecal coliform concentrations would not be sufficient for the upper Menomonee River portion of the estuary to meet the standards for a full recreational use water use objective. For assessment point LM-3 in the lower Menomonee River portion of the estuary, while the annual compliance with the fecal coliform standards does not meet the 85 percent criterion, for the May through September swimming season, full implementation of the recommended plan would be expected to achieve close to 85 percent compliance with the single sample standard and greater than 85 percent compliance with the geometric mean standard (Table 89). Thus, the anticipated improvement in fecal coliform concentrations could be considered sufficient for assessment point LM-3 to meet the standards for a full recreational use water use objective during the period from May through September. During the baseline period, concentrations of fecal coliform bacteria in the Menomonee River portion of the estuary did not achieve compliance with the single sample standard in 85 percent or more of the samples collected when examined on either an annual basis or a May-to-September basis (Table 90). While there was no longitudinal trend in the levels of compliance in this reach, compliance levels at all sampling stations in the Menomonee River portion of the estuary were below 85 percent. This was the case for both annual compliance and compliance during the May through September swimming season.

It is important to note that the results of the model show improvements under recommended plan conditions in the levels of compliance with fecal coliform bacteria standards in all portions of the estuary (Table 89).

Summary of Ability to Meet Auxiliary Water Use Objectives Under Recommended Plan Conditions

Based on the foregoing, it is concluded that under recommended plan conditions:

· The standards for a fish and aquatic life water use objective could be met at all of the assessment points within the Milwaukee River (LM-1, LM-4, and LM-6) portion of the estuary.

· While the standards for a fish and aquatic life water use objective could be met at the assessment point within the Kinnickinnic River (LM-5) portion of the estuary, it is unclear whether the upper portion of this reach could achieve compliance with the standard. It is likely the standards supporting a fish and aquatic life water use objective could be met in the lower portion of this reach.

· It is uncertain whether the standards for a fish and aquatic life water use objective could be met at the assessment points in the Menomonee River portion of the estuary (LM-2 and LM-3).

· The standards for a full recreational use water use objective could be met throughout the year at assessment point LM-5 in the Kinnickinnic River portion of the estuary.

· The standards for a full recreational use water use objective could essentially be met for the May through September period at assessment points LM-1 in the Milwaukee River portion of the estuary, LM-3 in the Menomonee River portion of the estuary just upstream of the confluence with the Milwaukee River, LM-4 in the Milwaukee River portion of the estuary just downstream of the confluence with the Menomonee River, and LM-6 at the mouth of the Milwaukee River at the Hoan Bridge.

· The standards for a fish and aquatic life water use objective could be met at assessment points MN-17 on the mainstem of the Menomonee River just downstream of the confluence with Honey Creek and MN-18 on the mainstem of the Menomonee River just upstream of the Milwaukee Harbor estuary. Thus, with the exception of a concrete-lined channel reach upstream of IH 94, the lower reaches of the Menomonee River associated with those assessment points could attain a fish and aquatic life water use objective.
 The standards for a full recreational use water use objective could not be met at these assessment points.

· While the dissolved oxygen standards supporting a fish and aquatic life water use objective could be met at assessment points KK-10 in the Kinnickinnic River, MN-14 at the mouth of Underwood Creek, and MN-16 at the mouth of Honey Creek, the high proportions of concrete-lined and enclosed channel in these streams make it unlikely that they could support a fish and aquatic life use objective under current channel conditions. However, a planned MMSD project to remove all or a portion of the concrete lining and rehabilitate the stream channel in the reach of Underwood Creek downstream of STH 100 (N. Mayfair Road) would enable attainment of the fish and aquatic life objective in that reach. Also, depending on the results of an ongoing study of the downstream reach of the Kinnickinnic River, it may be possible to remove the concrete lining in that reach and to attain a fish and aquatic life objective at some time in the future. The anticipated improvement in fecal coliform concentrations at these assessment points would not be sufficient for Honey and Underwood Creeks to meet the standards for a full recreational use water use objective.

· The dissolved oxygen standards supporting a fish and aquatic life water use objective could be met at assessment point ML-31 at the mouth of Indian Creek. For much of the Creek, this suggests that a fish and aquatic life water use objective could be attained. The high proportions of concrete-lined channel upstream of N. Manor Drive make it unlikely that the upper reaches of this stream could support a fish and aquatic life use objective. The anticipated improvement in fecal coliform concentrations at this assessment point would not be sufficient for Indian Creek to meet the standards for a full recreational use water use objective.

· The anticipated improvement in dissolved oxygen concentrations at assessment point ML-32 would not be sufficient for Lincoln Creek to meet the standards for a fish and aquatic life water use objective. While observed dissolved oxygen concentrations in the Creek during the baseline period suggest that a fish and aquatic life water use objective might be achievable, it is unlikely that these data are representative of current conditions in the Creek due to restoration efforts that were ongoing during the baseline period. The anticipated improvement in fecal coliform concentrations at this assessment point would not be sufficient for Lincoln Creek to meet the standards for a full recreational use water use objective.

· The standards for a coldwater water use objective could be met at assessment point ML-22 at the mouth of Stony Creek.

· The standards for a fish and aquatic life water use objective could be met at assessment points RT-5 near the mouth of Whitnall Park Creek, RT-6 near the mouth of Tess Corners Creek, and RT-20 near the mouth of Hoods Creek.

· The standards for a limited forage fish water use objective could be met at assessment point RT-19 at the mouth of Ives Grove Ditch.

For the stream reaches described above, Table 91 lists the proposed water use objectives that are projected to be achieved under recommended plan conditions.

Recommendations

Based upon the results described above, it is recommended that the WDNR consider pursuing changes to the existing regulatory water use objectives as set forth in Table 91. Table 91 also indicates recommended planned water use objectives that are considered to be achievable under recommended plan conditions.

Consideration of the Fecal Coliform Bacteria Standard
As noted previously in this chapter, fecal coliform bacteria were selected as one of the pollutants to be evaluated through water quality modeling analyses under the water quality planning effort 1) because, from a regulatory perspective, fecal coliform bacteria are used as an indicator of human sewage contamination and 2) a large amount of measured data on instream fecal coliform counts is available throughout the study area. In Lake Michigan, the USEPA has promulgated criteria for Wisconsin that call for application of an Escherichia coli (E. coli) standard. (E. coli constitute a major component of fecal coliform bacteria.)
While mainly intended as an indicator of human sewage contamination, fecal coliform bacteria and E. coli also are intended to 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. Pathogens associated with human sewage include viruses, bacteria such as Salmonella enteritidis, Salmonella typhi, Vibrio cholera, and Shigella dysenteries, and protozoa such as Cryptosporidium and Giardia intestinalis. Pathogens associated with domestic and/or wild animals and livestock include Salmonella enteritidis, Cryptosporidium and Giardia intestinalis.
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 illicit discharge detection and elimination component of the recommended plan, as described previously, calls for a coordinated program to reduce pathogens in surface waters through better identification of sources of human fecal contamination and elimination or control of those sources that would potentially be most harmful to human health.
Figures 57 and 59 indicate that, even under the extreme measures condition, it is unlikely that compliance with the regulatory single sample and geometric mean fecal coliform bacteria standards could be achieved 85 percent of the time on an annual basis. Figures 61 and 63 indicate that, even under the extreme measures condition, it is unlikely that compliance with the regulatory single sample and geometric mean fecal coliform bacteria standards could be achieved 85 percent of the time during the May through September time period when full-body contact recreation is most likely. However, under the recommended plan, compliance with the standard is considerably better during the May through September body contact recreation season than on an annual basis.

Table 91

RECOMMENDATIONS REGARDING WATER USE OBJECTIVES

	Assessment
Point
	Regulatory Water Use
Objective Evaluated in
Tables N-1 through N-6a
	Auxiliary Use Objective(s)
Proposed by WDNR and
Evaluated in Table 89
	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.

As noted previously, review of Tables N-1 through N-6 indicates that in certain cases, marked reductions in fecal coliform bacteria concentrations may be achieved under the recommended plan and extreme measures conditions, but the corresponding improvements in compliance with the standard are not as pronounced. Because, even under extreme measures conditions, the projected levels of compliance at many assessment points fall short of the 85 percent-of-time criterion adopted under this study, it is unlikely that the fecal coliform bacteria standard can reasonably be met throughout the study area.

Instead of expending significant resources to meet water quality indicator standards based on fecal coliform bacteria and E. coli, whose presence may not give an adequate indication of the actual risks to the environment and human health, it is recommended that the WDNR and USEPA continue, and accelerate, efforts to develop standards for other pollutants that are more-closely related to possible threats to human health, including pathogens associated with both human sewage and domestic and wild animal wastes. The programs to detect and eliminate illicit discharges and to control pathogens, as recommended under this plan, recognize the inadequacy of fecal coliform bacteria as a standard, and those programs contain provisions to more specifically test for the possible presence of pathogens and to assess the risk to human health from the pollutants transported in stormwater runoff.

Additional Available Options for Refining Water Quality Standards
The need to present options for refining water quality standards stems from the inability to substantially meet the fecal coliform bacteria standard for the existing, applicable, regulatory water use objectives on certain streams, or stream reaches, in the study area. The elimination of the fecal coliform bacteria and E. coli standards and the substitution of new water quality standards for pollutants, or indicators, that are more-closely related to possible threats to human health, including pathogens associated with both human sewage and domestic and wild animal wastes, are considered the main priorities relative to the refinement of water quality standards. Other existing regulatory-based mechanisms that are available for refining water quality standards include 1) conducting use attainability analyses (UAA) to determine water quality standards that can realistically be met within the ultimate, overall goal of achieving fishable and swimmable conditions under the Federal Clean Water Act and 2) the associated approach of establishing wet weather water quality standards. A risk-based approach is a third available option. These approaches to refinement of water quality standards are briefly described below.

Use Attainability Analyses
According to 40 CFR (Code of Federal Regulations) 131.10(g), a State “may remove a designated use which is not an existing use,… or establish subcategories of a use if the State can demonstrate that attaining the designated use is not feasible because:
(1)
Naturally occurring pollutant concentrations prevent the attainment of the use; or
(2)
Natural, ephemeral, intermittent or low flow conditions or water levels prevent the attainment of the use, unless these conditions may be compensated for by the discharge of sufficient volume of effluent discharges without violating State water conservation requirements to enable uses to be met; or
(3)
Human caused conditions or sources of pollution prevent the attainment of the use and cannot be remedied or would cause more environmental damage to correct than to leave in place; or
(4)
Dams, diversions or other types of hydrologic modifications preclude the attainment of the use, and it is not feasible to restore the water body to its original condition or to operate such modification in a way that would result in the attainment of the use; or
(5)
Physical conditions related to the natural features of the water body, such as the lack of a proper substrate, cover, flow, depth, pools, riffles, and the like, unrelated to water quality, preclude attainment of aquatic life protection uses; or
(6)
Controls more stringent than those required by sections 301(b) and 306 of the (Clean Water) Act would result in substantial and widespread economic and social impact.”

Additionally, according to 40 CFR 131.10 (j), “a State must conduct a use attainability analysis … whenever …:

(2)
The State wishes to remove a designated use that is specified in section 101(a)(2) of the Act or to adopt subcategories of uses specified in section 101(a)(2) of the Act which require less stringent criteria.”

Finally, according to 40 CFR 131.10 (h), “States may not remove designated uses if …

(2)
Such uses will be attained by implementing effluent limits required under sections 301(b) and 306 of the Act and by implementing cost-effective and reasonable best management practices for nonpoint source control.”
The recommended plan calls for implementation of cost-effective and reasonable best management practices for nonpoint source control, and it establishes that for specific streams, or reaches of streams, implementation of such practices would not be expected to result in full achievement of regulatory water quality standards. Thus, the State would not be constrained from removing selective designated uses under the section of the Code quoted above.

The need to conduct UAAs would be decided by the WDNR, and no recommendation is made under this study regarding conducting such analyses or implementing wet weather water quality standards. Consideration of the need to implement such approaches may be deferred pending the outcome of the recommended effort to replace the current fecal coliform bacteria and E. coli standards with new standards for other indicators or pollutants that are more-closely related to possible threats to human health. The adoption of a new standard associated with the designated uses being considered could result in the attainment of those uses.

Wet Weather Water Quality Standards

Wet weather water quality standards may be considered when wet weather events adversely affect water quality for relatively short periods of time during and shortly after rainfall and/or snowmelt events. Such standards are often associated with the effects on water quality of CSOs, but they may also relate to the effects of stormwater runoff pollution. The MMSD system currently meets the requirements of the “presumptive” approach to CSO control and will continue to meet those requirements under planned conditions, as described previously in this chapter and in more detail in Chapter VI of this report, “Legal Structures Affecting the Regional Water Quality Management Plan Update.” Although water quality standards would not be achieved during a CSO event in stream reaches affected by the overflow(s), that nonattainment is a function of both the CSO(s) and stormwater runoff pollution. Nonpoint source pollution from stormwater runoff has been identified as a significant contributor of pollutants, including fecal coliform bacteria, to the streams of the study area. Thus, a greatly relaxed wet weather water quality standard would not be appropriate during wet weather conditions when no CSOs occurred. During CSO events, it is not possible to separate the pollutant concentrations of stormwater runoff and CSO, so it is unlikely that such standards could readily be implemented.

Risk-Based Approach
The recommended plan as described previously calls for human health and ecological risk assessments addressing pathogens in stormwater runoff to adequately assess the appropriate way to deal with bacteria sources (and the potentially associated pathogens). The components of such risk assessments, as specified by the USEPA, are described in some detail earlier in this chapter. In general they include the following:

· Hazard identification,
· Exposure assessment,
· Dose-response assessment, and

· Risk characterization.
A risk-based approach to establishing water quality standards could also be taken and would represent an improved approach to assigning water quality standards and criteria that are consistent with the threat to human and ecological health. It is recommended that a risk-based approach to establishing water quality standards and criteria be considered as standards are reevaluated by the WDNR and USEPA.

Additional Metrics to Assess Water Quality Improvement
There are other metrics besides water quality standards and criteria that can be very useful in the assessment of the ecological health of the streams of the study area. Available data on biological indicators in the streams and lakes of the study area were collated and analyzed by the SEWRPC staff and the results are presented in SEWRPC TR No. 39, the companion to this planning report. Those data comprise the start of a characterization of “baseline” conditions that should be supplemented by additional data that are recommended to be collected under this plan. Future data can then be compared to that baseline in a manner similar to the presentation of data in SEWRPC TR No. 39. Through that process, changes in the ecological health of streams and lakes in the study area can be assessed as the recommendations of this plan are implemented over time. As stated previously, this plan recommends the following biological indicator assessments:

· Fish community and macroinvertebrate assessments to be conducted at specific locations at least every two years,

· Long-term habitat monitoring stations to be established and maintained with periodic surveys conducted to assess habitat quality and streambed and streambank stability,

· Aquatic plant habitat assessments within lakes to be supported and better integrated with fishery survey assessments.
Comprehensive Monitoring and Evaluation Program
It is recommended that a comprehensive monitoring and evaluation program be developed and implemented for the greater Milwaukee watersheds. Such a program would assess the effectiveness and adequacy of recommended watershed management measures against adopted principles and standards. Comprehensive monitoring recommendations for water quality, fish, macroinvertebrates, habitat, and aquatic plants are set forth in a previous section of this report.

Further, it is recommended that every three to five years a review of the plan recommendations and the effectiveness of management measures along with an assessment of the need for refinement of both the SEWRPC regional water quality management plan update and the MMSD 2020 facilities plan be undertaken by the MMSD and SEWRPC staffs and the Advisory Committees convened under the Water Quality Initiative planning program.
 This review should include a qualitative and quantitative assessment of progress toward plan implementation.
In addition to water quality monitoring data as collected by the MMSD, USGS, WDNR, and citizen groups, the following indicators can be used to indirectly assess changes in water quality and associated improvements in riparian/riverine environmental conditions:

· Instream and in-lake measures:

· Physical

· Lineal feet of stream restored (remeandered, reconnected to floodplain, re-created natural stream channels),

· Lineal feet of streambank and lake shoreline stabilized,

· Lineal feet of channel converted from concrete to more natural lining,

· Number of dams removed,

· Numbers of roadway obstructions removed, including elimination or redesign of culverts and bridges, and

· Improvement in lake water clarity as an indicator of reduced total phosphorus and chlorophyll-a concentrations.
· Physical/Chemical

· Contaminated sediments that are remediated, expressed as a volume, a mass, or a percent of the total volume of contaminated sediment and

· Changes in annual number of days of beach closings.
· Biological

· Numbers and diversity of fish and macroinvertebrates within any portion of the stream network and
· Continued presence within streams of threatened or endangered aquatic species, aquatic species of special concern, and primary coldwater indicator species such as mottled sculpin and brook trout.

· Land based measures:

· Area or lineal feet of riparian corridors established or expanded adjacent to streams;
· Acres of land within the watershed purchased and preserved for open space and recreation;
· Acres of environmentally sensitive lands (e.g., environmental corridors) protected, added, or lost,
· Acres of wetland or prairie restored,
· Number of stormwater facilities effectively providing water quality benefits (new systems and upgraded older systems),

· Consistency with adopted land use plans; and

· Parcels, sites, or landowners that implement conservation practices to comply with agricultural nonpoint pollution performance standards.
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�Public Law 92-500, as amended, (the Federal Clean Water Act) requires under Section 208, the preparation of area wide water quality management plans; and, to implement those plans, requires under Section 201 the preparation of sewerage system facilities plans.


�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.


�The process of delineating environmental corridors and isolated natural resource areas as areas encompassing concentrations of natural resource base features such as wetlands, woodlands, and wildlife habitat areas, along with the resulting configuration of environmental corridors and isolated natural resource areas, is described in Chapter II of SEWRPC Planning Report No. 48, A Regional Land Use Plan for Southeastern Wisconsin: 2035, June 2006. Similar methodology was used to delineate environmental corridors and isolated natural resource areas in areas outside the Southeastern Wisconsin Region.


�SEWRPC Planning Report No. 42, A Regional Natural Areas and Critical Species Habitat Protection and Management Plan for Southeastern Wisconsin, September 1997.


�Primary environmental corridor lands that were not protected from urban development encompassed just over 17 square miles, or about 15 percent of the remaining primary environmental corridors in the study area in 2000. These unprotected corridors consist largely of upland areas comprised of woodlands, significant wildlife habitat, and steeply sloped areas. Destruction of these areas may occur as a result of urban residential development projects supported by wastewater treatment systems and other urban encroachment not served by sanitary sewers. Adherence to the water quality management plan recommendation to provide centralized sanitary sewer and water supply services to the greatest degree possible will minimize the loss of such primary environmental corridor lands.


�Such State administrative rules would not prevent destruction of environmental corridor lands as a result of urban development that occurs without sanitary sewer service.


�Waukesha County utilizes its land division approval-objection authority to help ensure the preservation of environmental corridors in accordance with the Waukesha County development plan. Waukesha County reviews all proposed subdivision plats and some, but not all, proposed certified survey maps in Waukesha County.


�In addition to farmed floodlands, the adopted objectives, principles, and standards for the regional water quality management plan update support carefully planned efforts to restore other farmland and open space to more natural conditions, resulting in the re-establishment of wetlands, woodlands, prairies, grasslands, and forest interiors. That principle is reflected in the nonpoint source pollution abatement recommendations set forth later in this chapter. The delineation of environmental corridors and isolated natural resources areas should be modified as appropriate in subsequent planning efforts to reflect the re-establishment of natural resource features resulting from such restoration efforts in other areas.


�Refined sewer service areas have been delineated through the local sewer service area planning process. As part of this process, the community concerned, assisted by SEWRPC, determines a precise sewer service area boundary consistent with local land use plans and development objectives. Reports documenting the sewer service areas include detailed maps of environmentally significant areas within the sewer service area. Following adoption by the designated management agency for the sewage treatment plant, local sewer service area plans are considered for adoption by the Regional Planning Commission as a formal amendment to the regional water quality management plan. The Commission then forwards the plans to the WDNR for approval.


Unrefined sewer service areas are normally generalized in nature and are the product of systems level planning.


�Ruekert & Mielke, Inc, WTF Facility Plan-Village of Kewaskum Washington County, Wisconsin, January 2007.


�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.


�McMahon Associates, Wastewater Treatment Facility Plan, prepared for the Village of Fredonia, June 2007.


�This planning effort was conducted by Earth Tech, Inc., for the Village of Caledonia in cooperation with the Racine Water and Wastewater Utility, the Villages of Mt. Pleasant and Sturtevant, the Towns of Raymond and Yorkville, and SEWRPC. The study is documented in the report entitled Village of Caledonia IH 94 Sewer Service Area Trunk Sewer Analysis, February 2007. The study is a refinement and update of a portion of the plan set forth in the 1992 Alvord, Burdick & Howson report entitled A Coordinated Sanitary Sewer and Water Supply System Plan for the Greater Racine Area.


�As of December 2007, the WDNR was preparing draft revisions to Chapter NR 210, “Sewage Treatment Works,” of the Wisconsin Administrative Code which would require WPDES permittees, including owners of satellite collection systems, to implement a CMOM program in order to prevent sanitary sewer overflows or bypasses.


�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.


�For the MMSD facilities plan, the five-year level of protection was determined based on continuous simulation of 64.5 years of meteorological data. That methodology enables consideration of factors, such as soil moisture conditions prior to a storm, which can have a significant impact on both stormwater runoff and infiltration and inflow to sanitary sewers. The rainfall event recurrence interval approach does not consider those important factors. Thus, the approach to establishing the level of protection against sanitary sewer overflows as applied for the facilities plan is considered superior to an approach based on rainfall frequency.


�The estimated level of protection against SSOs from the MMSD system is about two years, thus, the proposed five-year level of protection represents a significant improvement.  


�The Inline Storage System (ISS) is a dual-purpose facility since it provides both separate and combined sewer area protection. When operating the ISS, the volume reserved for sanitary sewer inflow (VRSSI) is an operational parameter that adjusts the balance between CSOs and the SSOs.


�Details regarding the need to increase the pumping capacity from the ISS to the Jones Island plant are set forth in Chapter 9 of the MMSD Treatment Report and Chapter 9 of the MMSD 2020 facilities plan.


�The MMSD acted on this recommendation in November 2006 by issuing a request for proposals that addresses the evaluation of the ISS pump station. The original purpose of the project was to maximize the pumping capacity from the ISS during wet weather events. The 2020 facilities planning process identified the need to increase the pumping capacity to achieve a five-year LOP under 2020 baseline population and land use conditions. Therefore, the project will also evaluate and include recommendations to upgrade the existing ISS pump station systems and ensure that the capacity is sufficient to provide a five-year LOP.


�Details regarding the need to increase the treatment capacity at the South Shore plant are set forth in Chapter 9 of the MMSD Treatment 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 this chapter that is entitled “Recommended Regional Water Quality Management Plan.”


�Details regarding MIS sewer capacities are set forth in Chapter 9 of the MMSD Conveyance Report.


�As noted in Chapter VIII of this report, buildout population and commercial and industrial land use estimates were applied to evaluate the adequacy of these potential Metropolitan Interceptor Sewers (MIS) upgrades. It was found that, except for the Ryan Road MIS relief sewer in the City of Oak Creek, all of the potential MIS projects as sized for revised 2020 baseline conditions would also have adequate capacity to convey the wastewater flows under buildout conditions. The additional studies that are recommended prior to constructing the potential MIS relief sewers would consider buildout conditions. Depending on the results of the studies and monitoring, the Ryan Road relief sewer size may ultimately fall between the 48-inch-diameter pipe required under revised 2020 land use conditions and the 72-inch-diameter pipe required under buildout conditions as currently defined.


�Details regarding proposed improvements to the flow monitoring system are set forth in the MMSD Conveyance Report.


�See Chapter 9 of the MMSD 2020 facilities plan.


�A court-ordered stipulation signed with the State of Wisconsin in 2002 requires that the MMSD 2020 facilities plan be adopted by MMSD’s Commission and submitted by MMSD to the WDNR by June 30, 2007.


�Details regarding proposed improvements to the real-time control system are set forth in Chapter 10 of the MMSD Conveyance Report.


�Further details on the rehabilitation of drying and dewatering systems can be found in Chapter 9 of the MMSD 2020 Treatment Report.


�Details regarding this additional force main are set forth in Chapter 8 of the MMSD Conveyance Report.


�Details regarding this recommended study of the Jones Island plant aeration system are set forth in Chapter 10 of the MMSD Treatment Report.


�Details regarding the recommended geotechnical and structural analyses are set forth in Chapter 10 of the MMSD Treatment Report.


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


�See SEWRPC Community Assistance Planning Report No. 130, A Stormwater Drainage and Flood Control Policy Plan for the Milwaukee Metropolitan Sewerage District, March 1986; SEWRPC Memorandum Report No. 28, Streams and Watercourses for Which the Milwaukee Metropolitan Sewerage District Has Assumed Jurisdiction for Drainage and Flood Control Purposes, August 1987; and SEWRPC Community Assistance Planning Report No. 152, A Stormwater Drainage and Flood Control System Plan for the Milwaukee Metropolitan Sewerage District, December 1990.


�Because of the diversion of higher flow from Underwood Creek into the Milwaukee County Grounds detention basin, peak flood flows and flood stages would be reduced along the reach of Underwood Creek downstream of the diversion at USH 45. This would provide flood control benefits at several properties on Fisher Parkway along Underwood Creek near its confluence with the Menomonee River.


�The “presumptive approach” relies on the premise that an overflow abatement program that meets certain listed criteria, such as a limit of no more than four overflow events per year on average, will be adequate to meet the requirements of the Clean Water Act. The “demonstrative approach” relies on the demonstration that an overflow abatement program, though not meeting the listed criteria for the “presumptive approach,” is adequate to meet water quality-based requirements of the Clean Water Act.


�The approval process for wet weather blending at wastewater treatment plants serving combined sewer systems, such as the Jones Island plant, is outlined in the April 19, 1994, U.S. Environmental Protection Agency (USEPA) Combined Sewer Overflow Policy, Volume 59, Federal Register, pages 18693-18694). As noted in Chapter VI of this report, entitled “Legal Structures Affecting the Regional Water Quality Management Plan Update,” on Decem�ber 19, 2005, the USEPA issued a draft policy regarding blending at publicly owned wastewater treatment plants serving separate sanitary sewer systems. That policy does not apply to the Jones Island plant, which serves a combined sewer system.


�A list of the stream reaches over which MMSD has jurisdiction is provided in the appendix to MMSD’s Chapter 13 Surface Water and Storm Water Rules.


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


�Applied Technologies, Wastewater Treatment Facility Site Study, City of South Milwaukee, May 2006.


�The actual total capital cost as presented in the facility site study report is $3.7 million. That cost included a 15 percent allowance for engineering and administrative costs. In order to maintain a consistent basis for comparison to the cost estimate for connection to the MMSD system and for consistency with the cost estimating procedure applied for the MMSD 2020 facilities plan, the capital cost was adjusted to reflect a 35 percent allowance for engineering and administrative costs.


�In an April 5, 2007, electronic mail message, the WDNR provided comments on the 2006 site study. A WDNR requirement that the ultraviolet disinfection system be expanded to provide capacity to treat the peak hourly design flow of 30 mgd could affect the estimated project cost as set forth in the site study and listed in Table 85.


�Given the accuracy of cost estimates, for a cost effectiveness analysis such as this, equivalent annual costs are generally considered to be equal if they are within 10 percent.


�Detailed cost-effectiveness analyses based on both a 20-year economic period and a 50-year period are set forth in Appendix L. The conclusions regarding relative costs of the alternatives are the same based on either the 20- or 50-year analysis period.


�This comparison is made using the existing condition peak flow to the South Shore plant because the level of treatment of the South Milwaukee wastewater under an alternative calling for connection to the South Shore plant should be comparable to the existing level of treatment, including primary and secondary treatment and disinfection. Under one of the possible recommended approaches for the South Shore plant as described in the Recommended Regional Water Quality Management Plan section of this chapter, blending would be recommended at South Shore during large wet weather events that exceed the existing plant capacity. To ensure that wastewater from South Milwaukee will not bypass secondary treatment, a necessary constraint on the hydrograph timing analysis is that the South Shore plant must be able to provide full primary and secondary treatment and disinfection for flows from the South Milwaukee sewerage system.


�Because peak, or near-peak, flows were sustained at South Shore and peak, or elevated, flows occurred at South Milwaukee over the course of three days, it is not necessary to consider peak flows at a shorter time increment than one day in order to establish that, under certain circumstances, the peak flow at the South Milwaukee plant could coincide with the peak at the South Shore plant from the existing tributary area.


�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.


�HNTB, State-of-the-Art of Water Pollution Control, in progress.


�Dodge County Land Conservation Department, Dodge County Land and Water Resources Management Plan, October 1999; Fond du Lac County Land Conservation Department, Fond du Lac County Land and Water Resource Management Plan: 2008-2012, June 26, 2007; SEWRPC Community Assistance Planning Report, No. 255, 2nd Edition, A Land and Water Resource Management Plan for Kenosha County: 2008-2012, October 2007; Ozaukee County Planning Resources Land Management Department, Ozaukee County Land and Water Resource Management Plan, January 2006; SEWRPC Community Assistance Planning Report, No. 259, 2nd Edition, A Land and Water Resource Management Plan for Racine County: 2008-2012, October 2007; Washington County Planning and Parks Department Land and Water Conservation Division, Land and Water Resources Management Plan, Washington County, Wisconsin, December 2005; Waukesha County Department of Parks and Land Use, Waukesha County Land and Water Resource Management Plan: 2006-2010, March 2006; and Sheboygan County Land and Water Conservation Department, Sheboygan County Land and Water Resources Management Plan, October 2004.


�Increased control of agricultural nonpoint source pollution beyond that achieved through meeting the performance standards of NR 151 may require changes in ATCP Section 50.14 to enable counties to establish requirements that are more stringent than those in Chapter NR 151.


�The WDNR is in the process of developing memoranda of understanding with county land and water conservation divisions to establish procedures for implementing the agricultural nonpoint performance standards and prohibitions under NR 151.


�The most significant rural nonpoint source pollution controls were explicitly represented in the water quality modeling analyses that were developed as described in Chapter V of this report and that were used to evaluate changes in water quality conditions in the streams of the study area, the Milwaukee Harbor estuary, and the Lake Michigan nearshore area.


�“T-value” is the tolerable soil loss rate—the maximum level of soil erosion that will permit a high level of crop productivity to be sustained economically and indefinitely, as determined by the U.S. Natural Resource Conservation Service. “Excessive” cropland erosion refers to erosion in excess of the tolerable rate, or T-value.


�Section NR 243.05 sets forth two methods for calculating animal units: one method based on “combined animal units” and one based on “individual animal units.” In determining the number of animals for which the manure storage recommendation of the regional water quality management plan applies, it is recommended that the method be applied that yields the lowest number of animals for a given category. For example, based on that approach, 35 animal units are equivalent to 25 milking cows; 35 steers; 87 55-pound pigs; and 1,050 to 4,375 chickens, depending on the type and whether the manure is liquid or nonliquid.


�S.R. Crane and J.A. Moore, “Modeling Enteric Bacterial Die-off: A Review,” Water Air, & Soil Pollution, Volume 27, Numbers 3-4, February 1986. Virginia Tech University Department of Biological Systems Engineering, Fecal Coliform TMDL for Naked Creek in Augusta and Rockingham Counties, Virginia, prepared for Virginia Department of Environmental Quality and Virginia Department of Conservation and Recreation, April 2002. Tetra Tech, Inc., Manure Management, EPA Regional Priority AFO Science Question Synthesis Document, Workshop Review Draft, prepared for USEPA Office of Science Policy and Office of Research and Development, December 2004. Donald W. Meals and David C. Braun, “Demonstration of Methods to Reduce E. coli Runoff from Dairy Manure Application Sites,” Journal of Environmental Quality, 35:1088-1100, 2006. S.V. Ravva, C.Z. Sarreal, B. Duffy, and L.H. Stanker, “Survival of Eschericia coli O157:H7 in Wastewater from Dairy Lagoons, Journal of Applied Microbiology, Volume 1010, Issue 4, October 2006.


�Chapter NR 243, “Animal Feeding Operations,” of the Wisconsin Administrative Code sets forth nutrient management requirements for CAFOs.


�Additional information on the Chapter NR 151 agricultural performance standards for the control of nonpoint source pollution, including the manure management prohibitions set forth in Section NR 151.08, are presented in Chapter VI, of this report, “Legal Structures Affecting the Regional Water Quality Management Plan Update.”


�The mechanism for increasing the level of cost-share funding and maximizing cost-share funding by pooling funds from Federal, State, and local sources is addressed in Chapter XI of this report, “Plan Implementation.”


�Additional information on the USDA CREP program is provided in Chapter XI of this report, “Plan Implementation.”


�SEWRPC Memorandum Report No. 139, Surface Water Resources of Washington County Wisconsin, Lake and Stream Classification Project: 2000, September 2001.


�See Chapter 23 of the Washington County Code of Ordinances.


�Wisconsin Department of Natural Resources Technical Standard 1100, Interim Turf Nutrient Management Standards, May 2006. Standard can be accessed at http://www.dnr.state.wi.us/org/water/wm/nps/stormwater/techstds.htm.


�Based on review of the Rhode Island Sea Grant paper entitled “Vegetated Buffers in the Coastal Zone: A Summary Review,” July 1994 and on “Wetland and Stream Buffer Size Requirements–A Review,” by A.J. Castelle, A.W. Johnson, and C. Conolly, Journal of Environmental Quality in 1994, which summarized the results of numerous published studies related to the pollutant removal effectiveness of riparian buffers, it was assumed that 75-foot-wide riparian buffers would be 75 percent effective in removing total suspended solids, total phosphorus, and total nitrogen from the land area which such a buffer could be expected to effectively treat. That land area was determined based on a ratio of land area to buffer area of 20. That ratio is a conservative reduction of the 50:1 to 70:1 ratio used by the NRCS in its conservation practice standard for buffer strip design. The reduction was applied to represent “natural” buffers such as are recommended under this plan as opposed to the “engineered” buffers for which the NRCS standard is applicable.


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


�As of December 2007, Chapter NR 151 of the Wisconsin Administrative Code did not include any requirements for riparian buffers adjacent to agricultural lands. The WDNR reopened those rules in 2007 to consider several possible revisions, including the addition of standards for riparian buffers on agricultural lands.


�As noted in Chapter VI of this report, Section NR 151.08 of Chapter NR 151 of the Wisconsin Administrative Code includes a prohibition on “unlimited access by livestock to waters of the state in a location where high concentrations of animals prevent the maintenance of adequate sod or self-sustaining vegetative cover.


�The level of oversight of POWTS varies throughout the study area. Ozaukee County inspects all POWTS every three years and the systems are generally pumped out following those inspections. In other counties, the oversight is not as stringent. Chapters VI through X of SEWRPC Technical Report No. 39 provide descriptions of the level of oversight of POWTS in the Menomonee, Milwaukee, and Root River watersheds, the Oak Creek watershed, and the Lake Michigan direct drainage area.


�See Chapter XI of this report for information regarding possible administrative frameworks for management of POWTS and for funding inventory, inspection, and maintenance programs, including the possible establishment of Town Utility Districts.


�There is some disagreement over whether or not counties should assume responsibility for retroactive inventory and enforced maintenance of all POWTS. The Wisconsin County Code Administrators (WCCA)-Southeast District is opposed to the idea of making counties responsible for a mandated maintenance program for POWTS constructed prior to the county adoption of a private sewage system program (typically around 1980) due to the added expense and burden to run the program in the absence of any current Federal or State cost-share funding.


�Technical staff from HNTB and Tetra Tech.


�As was the case for recommended rural controls, the most significant urban nonpoint source pollution controls were explicitly represented in the water quality modeling analyses that were developed as described in Chapter V of this report and that were used to evaluate changes in water quality conditions in the streams of the study area, the Milwaukee Harbor estuary, and the Lake Michigan nearshore area.


�University of Wisconsin-Milwaukee Great Lakes WATER Institute, Bacteria Source, Transport and Fate Study-Phase 1, Volume 3, prepared for the Milwaukee Metropolitan Sewerage District, 2005.


�Milwaukee Metropolitan Sewerage District, Honey Creek Bacteria Investigation Survey, Technical Services—Engineering & Planning Department and Water Quality Research Department, July-August 2006.


�Because most more-traditional urban best management practices are not designed to control bacteria and other pathogens, it is necessary to consider alternative approaches to reduce bacteria and pathogen concentrations in the streams and lakes of the study area. The urban nonpoint source sensitivity analysis described in Chapter IX indicated that installation of stormwater end-of-pipe treatment, such as disinfection units, could be an effective component of the overall water quality plan; however, when the effects of disinfection units on reducing fecal coliform on a watershedwide basis were evaluated based on water quality model analyses, it was found that neither significant improvements in instream water quality nor improvements in compliance with the fecal coliform bacteria water quality standards would be expected if a large-scale disinfection unit program were implemented. The Technical Advisory Committee expressed strong opposition to recommending the installation of such “end-of-pipe” treatment facilities. That opposition was primarily based on relatively high capital and operation and maintenance costs; concerns related to the effectiveness of the units in treating turbid stormwater runoff, which can reduce the effectiveness of ultraviolet disinfection; and overall concerns about the feasibility of effectively operating and maintaining such units. Thus, after further investigation, and in consideration of the factors listed above, installation of disinfection units is not recommended.


�Section NR 216.002(16) defines a “major outfall” as “a municipal separate storm sewer system outfall that meets one of the following criteria:


A single pipe with an inside diameter of 36 inches or more, or from an equivalent conveyance (cross-sectional area of 1,018 inch2) which is associated with a drainage area of more than 50 acres.


(b)	A municipal separate storm sewer system that receives storm water runoff from lands zoned for industrial activity that is associated with a drainage area of more than 2 acres or from other lands with more than 2 acres of industrial activity…”


�Under the requirements of the WPDES permits, field analysis is generally done for pH, total chlorine, total copper, total phenols, and detergents or surfactants.


�Guidance on conducting an illicit discharge detection and elimination program can be found in the manual entitled Illicit Discharge Detection and Elimination – A Guidance Manual for Program Development and Technical Assessments, by Edward Brown and Deb Caraco of the Center for Watershed Protection and Robert Pitt of the University of Alabama, October 2004. The manual can be accessed at www.cwp.org/idde_verify.htm.


�National Research Council (NRC), Science and Judgment in Risk Assessment, National Academy Press, 1994, and U.S. Environmental Protection Agency, Assessment Guidance for Superfund: Volume I – Human Health Evaluation Manual (Part A), Interim Final, December 1989, both cited in GeoSyntec Consultants, Interim Phase I Dry Weather Risk Assessment of Human Health Impacts of Disinfection Vs. No Disinfection of the Chicago Area Waterways System (CWS), prepared for the Metropolitan Water Reclamation District of Greater Chicago, November 2006.


�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.


�Within the water quality models for the recommended plan and extreme measures condition, the detection and elimination of illicit discharges to storm sewer systems and control of urban sourced pathogens, including those in stormwater runoff, are represented using stormwater disinfection units. Such units were initially considered as a recommended approach to treatment of runoff, but were eliminated from further consideration based on comments from the Technical Advisory Committee. However, the use of such units is considered to be appropriate as a surrogate representation of the varied and as yet undetermined means that would be applied to detect and eliminate illicit discharges and to control pathogens in urban stormwater runoff. Those units explicitly address the control of bacteria in stormwater runoff, and, based on the way that bacteria loads are represented in the calibrated model, they also implicitly provide some control of bacteria that may reach streams through illicit connections that contribute to baseflow.


�The one exception to this, among the streams for which data are available, is Lincoln Creek, where chloride concentrations approaching 700 mg/l have been observed.


�In Section 809.60 of Chapter NR 809, “Safe Drinking Water,” of the Wisconsin Administrative Code, establishes a secondary standard for chloride of 250 mg/l and notes that, while that concentration is not considered hazardous to health, it may be objectionable to an appreciable number of persons.


�Under the conditions of its WPDES stormwater discharge permit, Milwaukee County is considering conducting a study to quantify and monitor concentrations of chlorides entering streams in stormwater runoff from arterial streets and highways.


�The City of Brookfield has adopted such a program which can serve as a model for other municipalities.


�Through comparison of the “Existing” and “2020 Future (baseline)” conditions.


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


�Sections NR 151.13 and 151.14 of Chapter NR 151 of the Wisconsin Administrative Code set forth fertilizer performance standards for municipal and nonmunicipal properties with over five acres of pervious surface where fertilizer is applied. Those standards call for fertilizer application to be done “in accordance with site-specific nutrient application schedules based on appropriate soil tests.” Those standards are required to be followed in municipalities with WPDES stormwater discharge permits.


�Inter-Fluve, Inc., Milwaukee County Stream Assessment, prepared for Milwaukee County, September 24, 2004.


�Donohue & Associates, Inc., MMSD Project F04-KK River Flushing System Improvements MMSD Conveyance Facilities (Contract No. S06005D01), August 30, 2002.


�Chapter VI of this report provides information on the WDNR authority to regulate construction of dams affecting navigable bodies of water. That authority is granted under Chapter 31 of the Wisconsin Statutes. Chapter NR 333 of the Wisconsin Administrative Code sets forth the extensive State requirements related to �dam design and construction and includes a requirement that dams have operation, inspection, and mainte�nance plans.


�Brian M. Weigel, Edward E. Emmons, Jana S. Stewart, and Roger Bannerman, “Buffer Width and Continuity for Preserving Stream Health in Agricultural Landscapes”, Research/Management Findings, Issue Fifty-six, December 2005.


�Wisconsin Department of Natural Resources, Milwaukee Estuary Remedial Action Plan Progress through January 1994, 1995.


�Short, Elliot and Hendrickson and Environmental Consulting & Technology, Inc., Restoration Criteria for the Milwaukee Harbor Estuary Area of Concern, submitted to the Wisconsin Department of Natural Resources, in progress. 


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


�Lake level fluctuations may intermittently complicate port access and management of vessels.


�Altech Environmental Services, Inc., Final Report – Sediment Sampling from the Kinnickinnic River, Milwaukee, Wisconsin, prepared for U.S. Army Corps of Engineers Detroit District, March 2003.


�Barr Engineering, Concept Design Documentation Report Kinnickinnic River, Wisconsin Milwaukee Estuary Area of Concern Sediment Removal, prepared for U.S. Army Corps of Engineers Detroit District and Wisconsin Department of Natural Resources, April 2004.


�The U.S. Army Corps of Engineers and the Great Lakes National Program Office of the USEPA have conducted research at the Jones Island CDF to determine the feasibility of bioremediating dredged material contaminated with PAHs and PCBs. If contaminated dredged material can be cost-effectively cleaned to satisfy the requirements for beneficial use, it could allow the service life of the CDF to be extended by treating, removing, and beneficially using dredged material. Currently, this technology does not appear to be sufficiently developed to affect CDF capacity over the period of this plan update.


�Wisconsin Department of Natural Resources, Milwaukee River Estuary Habitat Restoration Project Fact Sheet, 2006.


�U.S. Army Corps of Engineers Detroit District, Phase II Report – Draft Dredged Material Management Plan Study and Environmental Assessment – Milwaukee Harbor, Wisconsin, November 2007.


�Wisconsin Department of Natural Resources, A Review of Fisheries Habitat Improvement Projects in Warmwater Streams, with Recommendations for Wisconsin, Technical Bulletin No. 169, 1990.


�Ibid.


�See the subsections of the nonpoint source pollution abatement plan subelement 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.


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


�Twenty coastal beaches in Wisconsin with high bacteria counts, including McKinley and South Shore beaches in Milwaukee County, were selected for sanitary surveys paid for through grants from the Great Lakes Protection fund.


�The initial plan and subsequent updates are available for download from the USEPA at http://www.epa.gov/glnpo/michigan.html.


�As of the date of this report, the State of Wisconsin was investigating the feasibility of implementing a centralized ballast water treatment system for the Port of Milwaukee.


�Wisconsin Department of Natural Resources, Collecting Unwanted Household Pharmaceuticals: Regulatory Guidance for Organizers of Household Pharmaceutical Collection Events, Pub. WA-1025-2006, August 9, 2006.


�Effective June 27, 2006, the WDNR developed an enforcement discretion memorandum, effective for one year, that conditionally exempted from the State’s hazardous waste and solid waste rules household pharmaceutical waste collected by law enforcement officials or collected at household pharmaceutical waste collection facilities or events. This enforcement discretion memorandum was extended for an additional two-year period (to June 27, 2009), during which time the WDNR was to evaluate both the impacts of the policy and the possibility of revising the Department solid and hazardous waste rules.


�The water quality parameters used in these assessments were dissolved oxygen concentration, temperature, ammonia concentration, total phosphorus concentration, and concentration of fecal coliform bacteria.


�The baseline was initially set as 1998-2001. During the course of the study, more recent data were incorporated into analyses as they became available. Thus, the baseline period used for these assessments in the Menomonee River, Kinnickinnic River, and Oak Creek watersheds was 1998-2001. Because more recent data were available when the analyses were conducted, the baseline period used for these assessments in the Milwaukee River and Root River watersheds and the Lake Michigan direct drainage area was 1998-2004.


�The water quality models described in Chapter V of this report were applied to assess anticipated future water quality conditions for screening alternative, alternative plan, and recommended plan conditions. Through application of the models, assessment of water quality conditions was possible at many more locations than those at which actual water quality data were collected. However, observed water quality data were essential to the calibration of the models, and expansion of the observed water quality database for the study area would enable future refinement of the water quality models through additional calibration.


�Until recently, this was called the Lake Self-Help Program.


�The technical standards can be found at http://www.dnr.state.wi.us/org/water/wm/nps/stormwater/techstds.htm


�American Water Works Association (AWWA), Water Conservation Programs-A Planning Manual, 2006 (11).


�Great Lakes Commission, Selected Guidelines of Water Conservation Measures Applicable to the Great Lakes-St. Lawrence Region, 2002, Available at http://www.glc.org, viewed 08/16/06.


�The State of Wisconsin Groundwater Advisory Committee was created by 2003 Wisconsin Act 310 to make recommendations to the State Legislature regarding future groundwater management needs in Wisconsin. In this regard, two reports are being prepared and provided to the environmental and natural resources standing committees of the Legislature. In December 2006, the first of these reports was completed. The report provides recommendations on how to manage areas of the State with existing groundwater problems. The second report, which was issued in December 2007, reports on how well the current groundwater law is working to protect the groundwater resources.


�Additional treatment capacity at South Shore is cost-effective because the existing treatment capacity is less than the conveyance capacity of the Metropolitan Interceptor System (MIS) leading to the plant. By increasing the treatment capacity of South Shore to match the conveyance capacity of the MIS, overflows can be reduced at a relatively low cost.


�Consistent with all economic analyses performed under this planning effort, the present worth and equivalent annual cost analyses are based on a five-year analysis period and a 6 percent interest rate.


�U.S. Environmental Protection Agency (USEPA), National Pollutant Discharge Elimination System (NPDES) Permit Requirements for Peak Wet Weather Discharges from Publicly Owned Treatment Works Treatment Plants Serving Separate Sanitary Sewer Collection Systems, Federal Register, Volume 70, No. 245, pages 76013-76018, December 22, 2005.


�Natural Resources Defense Council and National Association of Clean Water Agencies, Guidance on Peak Wet Weather Flow Diversions, October 27, 2005.


�Federal Register, Volume 70, No. 245, op. cit., page 76015.


�Ibid., page 76015.


�Ibid., page 76016.


�Ibid.


�U.S. Environmental Protection Agency (USEPA), Combined Sewer Overflow Policy, Federal Register, Volume 59, pages 18693-18694, April 19, 1994.


�An ISS-related overflow is one that is caused when the ISS fills and closes. A conveyance-related SSO occurs due to capacity restrictions in the metropolitan interceptor system (MIS). Possible MIS hydraulic capacity limitations under revised 2020 baseline population and land use conditions were identified during the planning process and the regional water quality management plan update and the 2020 facilities plan include a recommendation that additional flow monitoring and assessment of growth be made in order to determine the future need for increasing the MIS capacity.


�A VRSSI equal to 177 million gallons was used for the analyses, although the final recommended facilities plan used 197 million gallons.


�The analysis of operational strategies for the ISS was conducted on the basis of volumes of CSOs and SSOs. Loads of pollutants delivered to waterbodies in the study area during SSO and/or CSO events were estimated by applying average pollutant concentrations characteristic of SSOs or CSOs to the overflow volumes. In that way, total pollutant loads were adequately estimated. The variation in load over time during a given overflow event was not represented.


�The conveyance system model cannot represent MMSD’s variable VRSSI approach, so the constant VRSSI approach was generally applied to model the long-term average effects of ISS operation under both the SEWRPC regional plan and the MMSD facilities plan.


�The requirement for the ISS pump station to have adequate capacity with one pump out of service was waived in a November 2, 1982 letter from the WDNR to the MMSD.


�The estimated capital, annual operation and maintenance, and equivalent annual costs of blending are 5, 50, and 15 percent less, respectively, than the corresponding costs of physical-chemical treatment with chemical flocculation.


�In the context of overall plan costs, a greater water quality benefit would be realized through providing expanded, targeted control of pathogens in illicit discharges to stormwater systems and, possibly, in stormwater itself and/or in rural runoff than by allocating funds to physical-chemical treatment.


�The first and fifth items in the bulleted list primarily distinguish the integrated watershed-based approach from the regulatory watershed-based approach.


�As noted previously in this chapter, 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. Chapter XI, “Plan Implementation,” provides information on funding sources and assigns responsibilities for implementing the various components of the plan.


�The total capital cost for the MMSD component of the recommended regional water quality management plan update is $152 million less than the total in Table 83, and the total annual operation and maintenance cost is $1.7 million less than the amount in Table 83. Those differences reflect the regional water quality management plan update recommendation that the addition of physical-chemical treatment at the MMSD South Shore wastewater treatment plant not be implemented, pending 1) further development by MMSD of the variable volume reserved for sanitary sewer inflow operating strategy for the Inline Storage System, 2) the results of capacity analyses for the Jones Island and South Shore plants, 3) determination of actual population and land use changes, and 4) determination of the success of the wet weather peak flow management program undertaken by MMSD and the communities that it serves.


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


�In the Milwaukee outer harbor and nearshore Lake Michigan area, compliance with standards was evaluated through comparison of modeled water quality results with the standards for the fish and aquatic life water use objective with full recreational use.


�As described in Chapter VIII of this report and in the recommended land use plan element subsection of this chapter, 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. All MMSD metropolitan interceptor system sanitary sewers were evaluated and sized using the original community projections of year 2020 population and land use. When data from the SEWRPC 2035 regional land use plan became available, those 2020 land use and population estimates based on community projections of development in the MMSD planning area were revised using a 2020 stage of the SEWRPC 2035 data. The revised 2020 data in the MMSD planning area, along with the 2020 land use plan information for areas outside the MMSD planning area, were used to develop both refined land surface runoff for the “revised 2020 baseline” condition and hydraulic and pollutant loads to the MMSD Jones Island and South Shore wastewater treatment plants.


�One additional point source control was included in the extreme measures condition. That is the virtual elimination of phosphorus from industrial noncontact cooling water.


�The baseline period used for the Kinnickinnic River, Menomonee River, and Oak Creek watersheds was 1998-2001. As this study progressed, data became available and were incorporated into the analyses. Because of this, the baseline period used for the Milwaukee River and Root River watersheds was 1998-2004.


�MMSD recently removed about 0.75 mile of concrete cunette from Indian Creek between Port Washington Road and N. Manor Lane.


�Timothy J. Ehlinger, Craig D. Sandgren, and Lori Schacht DeThorne, “Monitoring of Stream Habitat and Aquatic Biotic Integrity: Lincoln Creek, Milwaukee County Wisconsin,” Report to the Great Lakes Protection Fund and Milwaukee Metropolitan Sewerage District, April 2003.


�The calibration and validation of the Milwaukee Harbor estuary/Lake Michigan hydrodynamic/water quality model indicated good agreement with observed dissolved oxygen concentrations at assessment points LM-2 and LM-3. The model runs were made for the observed climatological conditions from 1988 through 1997 occurring with existing (year 2000) land use and stream conditions. That climatological data period was chosen because it is representative of long-term average conditions. The baseline dissolved oxygen data were collected for a different time period, from 1998 through 2001. While comparison of the baseline observed data with the simulated values is useful in drawing conclusions regarding existing and projected future compliance with water quality standards supporting water use objectives, the observed data and simulated values may not always be directly comparable because of the different time periods represented and because the continuously simulated results reflect a greater base of information, than do the observed data that were collected at discrete, less numerous, points in time. Thus, some differences in the observed data and simulated values would be expected.


�As noted previously, the MMSD is considering approaches to address the remaining concrete-lined reach in the Menomonee River. Modification of that reach to improve fish passage, while not essential to the attainment of a fish and aquatic life objective in the River upstream of the concrete lining, would result in a much greater diversity of fish and other aquatic organisms in the upstream reach.


�The “Water Quality Initiative” is the term used to describe the collaboration between MMSD and SEWRPC, in partnership with the WDNR and USGS, on the 2020 facilities plan and the regional water quality management plan update.
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